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SUMMARY OF RECOMMENDATIONS

The following is a summary of the recommendations of the AAOS Clinical Practice
Guideline on the Surgical Management of Osteoarthritis of the Knee. All readers of this
summary are strongly urged to consult the full guideline and evidence report for this
information. We are confident that those who read the full guideline and evidence report
will see that the recommendations were developed using systematic evidence-based
processes designed to combat bias, enhance transparency, and promote reproducibility.

This summary of recommendations is not intended to stand alone. Treatment decisions
should be made in light of all circumstances presented by the patient. Treatments and

procedures applicable to the individual patient rely on mutual communication between
patient, physician, and other healthcare practitioners.

Strength of Recommendation Descriptions

Overall
Strength
of
Strength Evidence Description of Evidence Quality Strength Visual

Evidence from two or more “High”
Strong Strong quality studies with consistent findings ****
for recommending for or against the
intervention.
Evidence from two or more “Moderate”

quality studies with consistent findings,
Moderate ~ Moderate or evidence from a single “High” quality ***
study for recommending for or against
the intervention.
Evidence from two or more “Low”
Low quality studies with consistent findings
Strength  or evidence from a single “Moderate”
. Evidence  quality study recommending for against **
Limited . . . -
or the intervention or diagnostic or the
Conflicting evidence is insufficient or conflicting
Evidence  and does not allow a recommendation
for or against the intervention.
There is no supporting evidence. In the
absence of reliable evidence, the guideline
No development group is making a
Consensus® Evidence recomr%endat?on bF;sed on thgeir clinical *
opinion. Consensus statements are published
in a separate, complimentary document.




BMI AS A RISK FACTOR

Strong evidence supports that obese patients have less improvement in
outcomes with total knee arthroplasty (TKA).

Strength of Recommendation: Strong Evidence Yokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

DIABETES AS A RISK FACTOR

Moderate evidence supports that patients with diabetes are at higher risk for
complications with total knee arthroplasty (TKA).

Yokk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

CHRONIC PAIN AS A RISK FACTOR

Moderate evidence supports that patients with select chronic pain conditions
have less improvement in patient reported outcomes with TKA.

Yok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

DEPRESSION/ANXIETY AS A RISK FACTOR

Limited evidence supports that patients with depression and/or anxiety
symptoms have less improvement in patient reported outcomes with total
knee arthroplasty (TKA).

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.




CIRRHOSIS/HEPATITIS C AS ARISK FACTOR

Limited evidence supports that patients with cirrhosis or hepatitis C are at
higher risk for complications with total knee arthroplasty (TKA).

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

PREOPERATIVE PHYSICAL THERAPY

Limited evidence supports that supervised exercise before total knee
arthroplasty (TKA) might improve pain and physical function after surgery.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

DELAY TKA

Moderate evidence supports that an eight month delay to total knee
arthroplasty (TKA) does not worsen outcomes.

Yok k

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

PERIARTICULAR LOCAL ANESTHETIC INFILTRATION

Strong evidence supports the use of peri-articular local anesthetic infiltration
compared to placebo in total knee arthroplasty (TKA) to decrease pain and
opioid use.

Strength of Recommendation: Strong Evidence Yokkok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.




PERIPHERAL NERVE BLOCKADE

Strong evidence supports that peripheral nerve blockade for total knee
arthroplasty (TKA) decreases postoperative pain and opioid requirements.

Strength of Recommendation: Strong Evidence Yokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

NEURAXIAL ANESTHESIA

Moderate evidence supports that neuraxial anesthesia could be used in total
knee arthroplasty (TKA) to improve select perioperative outcomes and
complication rates compared to general anesthesia.

Yok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

TOURNIQUET: BLOOD LOSS REDUCTION

Moderate evidence supports that the use of a tourniquet in total knee
arthroplasty (TKA) decreases intraoperative blood loss.

ok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

TOURNIQUET: POSTOPERATIVE PAIN REDUCTION

Strong evidence supports that tourniquet use in total knee arthroplasty
(TKA) increases short term post-operative pain.

Strength of Recommendation: Strong Evidence Yohkokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.




TOURNIQUET: POSTOPERATIVE FUNCTION

Limited evidence supports that tourniquet use in total knee arthroplasty
(TKA) decreases short term post-operative function.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

TRANEXAMIC ACID

Strong evidence supports that, in patients with no known contraindications,
treatment with tranexamic acid decreases postoperative blood loss and
reduces the necessity of postoperative transfusions following total knee
arthroplasty (TKA).

Strength of Recommendation: Strong Evidence okokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

ANTIBIOTIC BONE CEMENT

Limited evidence does not support the routine use of antibiotics in the
cement for primary total knee arthroplasty (TKA).

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or conflicting
and does not allow a recommendation for or against the intervention.

CRUCIATE RETAINING ARTHROPLASTY

Strong evidence supports no difference in outcomes or complications
between posterior stabilized and posterior cruciate retaining arthroplasty
designs.

Strength of Recommendation: Strong Evidence dokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

POLYETHYLENE TIBIAL COMPONENT

Strong evidence supports use of either all-polyethylene or modular tibial
components in knee arthroplasty (KA) because of no difference in outcomes.



Strength of Recommendation: Strong Evidence Yokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

PATELLAR RESURFACING: PAIN AND FUNCTION

Strong evidence supports no difference in pain or function with or without
patellar resurfacing in total knee arthroplasty.

Strength of Recommendation: Strong Evidence Yokokk

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

PATELLAR RESURFACING: REOPERATIONS

Moderate evidence supports that patellar resurfacing in total knee
arthroplasty (TKA) could decrease cumulative reoperations after 5 years
when compared to no patellar resurfacing in total knee arthroplasty (TKA).

ok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

CEMENTED TIBIAL COMPONENTS VERSUS CEMENTLESS
TIBIAL COMPONENTS

Strong evidence supports the use of tibial component fixation that is
cemented or cementless in total knee arthroplasty due to similar functional
outcomes and rates of complications and reoperations.

Strength of Recommendation: Strong Evidence Yokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

CEMENTED FEMORAL & TIBIAL COMPONENTS VERSUS
CEMENTLESS FEMORAL & TIBIAL COMPONENTS

Moderate evidence supports the use of either cemented femoral and tibial
components or cementless femoral and tibial components in knee
arthroplasty due to similar rates of complications and reoperations.

Yok ok

Strength of Recommendation: Moderate Evidence



Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

ALL CEMENTED COMPONENTS VERSUS HYBRID FIXATION
(CEMENTLESS FEMORAL COMPONENT)

Moderate evidence supports the use of either cementing all components or
hybrid fixation (cementless femur) in total knee arthroplasty due to similar
functional outcomes and rates of complications and reoperations.

Yok &k

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

ALL CEMENTLESS COMPONENTS VERSUS HYBRID FIXATION
(CEMENTLESS FEMORAL COMPONENT)

Limited evidence supports the use of either all cementless components or
hybrid fixation (cementless femur) in total knee arthroplasty due to similar
rates of complications and reoperations.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.
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BILATERAL TKA

Limited evidence supports simultaneous bilateral total knee arthroplasty
(TKA) for patients aged 70 or younger or ASA status 1-2, because there are
no increased complications.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

UKA: REVISIONS

Moderate evidence supports that total knee arthroplasty (TKA) could be used
to decrease revision surgery risk compared to unicompartmental knee
arthroplasty (UKA) for medial compartment osteoarthritis.

ok k

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.

UKA: DVT & MANIPULATION UNDER ANESTHESIA

Limited evidence supports that unicompartmental knee arthroplasty might be
used to decrease the risk of deep vein thrombosis (DVT) and manipulation
under anesthesia compared to total knee arthroplasty (TKA) for medial
compartment osteoarthritis.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or conflicting
and does not allow a recommendation for or against the intervention.

UKA VERSUS OSTEOTOMY

Moderate evidence supports no difference between unicompartmental knee
arthroplasty (UKA) or valgus-producing proximal tibial osteotomy in
outcomes and complications in patients with medial compartment knee
osteoarthritis.

ok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single “High” quality study for recommending for or against the intervention.
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SURGICAL NAVIGATION

Strong evidence supports not using intraoperative navigation in total knee
arthroplasty (TKA) because there is no difference in outcomes or
complications.

Strength of Recommendation: Strong Evidence Yokkok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

PATIENT SPECIFIC INSTRUMENTATION: PAIN AND FUNCTION
Strong evidence supports not using patient specific instrumentation
compared to conventional instrumentation for total knee arthroplasty (TKA)
because there is no difference in pain or functional outcomes.

Strength of Recommendation: Strong Evidence Yokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

PATIENT SPECIFIC INSTRUMENTATION: TRANSFUSIONS AND
COMPLICATIONS

Moderate evidence supports not using patient specific instrumentation
compared to conventional instrumentation for total knee arthroplasty (TKA)
because there is no difference in transfusions or complications.

Yok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

DRAINS
Strong evidence supports not using a drain with total knee arthroplasty
(TKA) because there is no difference in complications or outcomes.

Strength of Recommendation: Strong Evidence Yodkokok

Description: Evidence from two or more “High” strength studies with consistent findings for recommending for or
against the intervention.
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CRYOTHERAPY DEVICES
Moderate evidence supports that cryotherapy devices after knee arthroplasty
(KA) do not improve outcomes.

Yok ok

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

CONTINUOUS PASSIVE MOTION
Strong evidence supports that CPM after knee arthroplasty (KA) does not
Improve outcomes.

Strength of Recommendation: Strong Evidence Yokokk

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

POSTOPERATIVE MOBILIZATION: LENGTH OF STAY
Strong evidence supports that rehabilitation started on the day of the total
knee arthroplasty (TKA) reduces length of hospital stay.

Strength of Recommendation: Strong Evidence Yokokok

Description: Evidence from two or more “High” strength studies with consistent findings for
recommending for or against the intervention.

POSTOPERATIVE MOBILIZATION: PAIN AND FUNCTION
Moderate evidence supports that rehabilitation started on day of total knee
arthroplasty (TKA) compared to rehabilitation started on postop day 1
reduces pain and improves function.

Yokk

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

13



EARLY STAGE SUPERVISED EXERCISE PROGRAM: FUNCTION
Moderate evidence supports that a supervised exercise program during the
first two months after total knee arthroplasty (TKA) improves physical
function.

Yok &

Strength of Recommendation: Moderate Evidence

Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence
from a single “High” quality study for recommending for or against the intervention.

EARLY STAGE SUPERVISED EXERCISE PROGRAM: PAIN
Limited evidence supports that a supervised exercise program during the
first two months after total knee arthroplasty (TKA) decreases pain.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

LATE STAGE POSTOPERATIVE SUPERVISED EXERCISE
PROGRAM: FUNCTION

Limited evidence supports that selected patients might be referred to an
Intensive supervised exercise program during late stage post total knee
arthroplasty (TKA) to improve physical function.

Strength of Recommendation: Limited Evidence ok
Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from

a single study for recommending for or against the intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a recommendation for or against the intervention.

14



TABLE OF CONTENTS

Summary of RECOMMENUALIONS .......cc.eiiiiiiiieie et nreas 4
BMI @S A RISK FACION ..ottt nne e 5
Diabetes s @ RISK FACION .........ccuiiiiiiiieiieie et 5
Chronic Pain @s @ RISK FACIO ........c.ccviiiiciece et 5
Depression/Anxiety as @ RiSK FACOr ... 5
Cirrhosis/Hepatitis C as @ RISK FACION ..........cccceiieiiiieiiece e 6
Preoperative Physical Therapy .......cocoiiiiiiieiieee e 6
D] Y I 0 ST 6
Periarticular Local Anesthetic INFIltration ..........ccoccoveiiiiiii e, 6
Peripheral Nerve BIOCKAUE .........cccveviiieiieicce e 7
NEUraXial ANESTNESIA ......coviieiiiiiiee e nae e 7
Tourniquet: BlIood L0OSS REAUCLION .......cveieeiiiiieiiccie e 7
Tourniquet: Postoperative Pain REAUCTION .........coviiiiiiiiiiic s 7
Tourniquet: POStOPerative FUNCLION.........cccueiiiiiiic e 8
TrANEXAMIC ACH ...ttt ettt st et b e be et esneesbe e e enes 8
ANLIDIOLIC BONE CEMENT ...ttt 8
Cruciate Retaining Arthroplasty ..........cccciveieieiieirce e 8
Polyethylene Tibial COMPONENT ........coviiiiiie e 8
Patellar Resurfacing: Pain and FUNCHION...........ccceiiiiiiccc e 9
Patellar Resurfacing: REOPEIAtIONS. .......ccveiuiiiiiieiesie et 9
Cemented Tibial Components Versus Cementless Tibial Components...........c.cccccevenee. 9
Cemented Femoral & Tibial Components Versus Cementless Femoral & Tibial
COMPONENTS ...ttt b et st e e st e e esb e e e ssb e e e nbb e e e bneesreee s 9
All Cemented Components versus Hybrid Fixation (Cementless Femoral Component)
....................................................................................................................................... 10
All Cementless Components versus Hybrid Fixation (Cementless Femoral Component)
....................................................................................................................................... 10
BIAtEral THKA . .ttt bbb e sb e beesbe et nreas 11
UKA REVISIONS ... vvitieieciie sttt ste st ste et e steete s teesaesnaestaesaesseesseanaesseesseeneennens 11
UKA: DVT & Manipulation Under Anesthesia ...........ccooeevveiirniniininiinie e 11
UKA VEISUS OSTEOIOMY ....oviiiiiiiiiiiie sttt sin e ineesnnnee s 11
SUFGICAl NAVIGATION ...vviiiiiie ittt nae e 12
Patient Specific Instrumentation: Pain and FUNCLION...........ccccovvveie e 12
Patient Specific Instrumentation: Transfusions and Complications...............cccceveuenne 12
DIAINS ...ttt ettt ettt et Re et et e e ettt e nreenreenaeare e reeneennes 12
CryOtherapy DEBVICES......c.uiiueiiiiiiesiie ittt sttt et beeneesnee e e 13
ContinUOUS PaSSIVE MOLION .........ccuiiieiiiie ettt e e ne e 13
Postoperative Mobilization: Length of Stay ..o 13
Postoperative Mobilization: Pain and FUNCLION...........ccccevvevicie e 13
Early Stage Supervised Exercise Program: FUNCEION .........cccooveriiiiinniniinie e 14
Early Stage Supervised Exercise Program: Pain ..........cccocvevviiieireiesiesesseseese e 14
Late Stage Postoperative Supervised Exercise Program: Function............cccccceevveennen. 14
TabIe OF CONTENTS....c.viiiiiice et reeeesneenne e 15
LISE OF TADIES ...ttt be e nreas 21
TaADIE OF FIQUIES ...ttt et e et e ene e aeeneesnaenneens 26

INEFOTUCTION ...ttt st et b et e et e s et e et e s neenae e 27
L@ YT T USSR 27



GOAlS AN RALIONAIE ...ttt e e e e e e e e e e e e aeees 27

L= o (<o B ST £ ST P PRSP 27
Patient POPUIALION ........coiiiiecice ettt e sre e anes 28
BUIAEN OF DISBASE .....vieuiiciie ittt sttt sttt ne e reesbe e nneas 28
0] [T Y2 USSR 28
INCIdence and PreValBNCe. .........cooiiiiiie et 28
RISK FACTOIS ....vvevteciiesieeie ettt e e e st e be e esreenteenaesneenaeeneennens 29
Emotional and PhysSical IMPACE .........ccooiiiiiiiieiiee s 29
Potential Benefits, Harms, and Contraindications............c.ccoovevvvivenesiieseese e 29
FULUIE RESBAICI ...ttt nneas 30
IMEBENOAS. ...t e et et e s e e s e teaneenre e te e st e are e reeneennen 30
Formulating PICO QUESLIONS.........oiiiiiiieiiieie sttt 31
Y010 VAo (T £ o] O 4 (=T - USSR 31
Best EVIAENCE SYNTNESIS .....ovieiiiieiiee e 32
Minimally Clinically Important Improvement..........ccccoevveieiiennere e 32
LItErature SBAICNES. ... .ccuiiie ettt bbb nneas 33
Methods for Evaluating EVIAENCE...........cccoveiiiiiiiee e 33
Defining the Strength of the Recommendations...........ccooveieiiniiinieeee e, 35
Wording of the Final ReCOmMmENdationS...........cccveveiieeieeieseese e 36
Applying the Recommendations to Clinical PractiCe ..........cccccevviiiiiininienieicceenn 36
Voting on the ReCOMMENUALIONS..........cciveiiieieiieiieie e e eee e sre e sae e 37
StatiStiICaAl MENOUS........ooeiieieiee e e 37
PEEI REVIEW ...ttt et r et et e e et e e te e st e s neeteeneenreeneeanes 38
PUDBIIC COMMENTAIY ...ttt enes 39
The AAQOS Guideling APProval PrOCESS ........cccveiueiieiieereeieseese e e sie e e see e 39
REVISION PLANS......iiiiiiciic et e et e et e e be e e e nbeeasee s 39
Guideline Dissemination PIANS..........c.cooviieiieieiiesi e 39
RECOMMENUALIONS ... ..iiiiiiie et be e e te et e e be e snreenaeeanee s 41
Overview of Articles by Recommendation............cccevveeiienesieseese e 41
Risk Stratification ReCOMMENUALIONS...........couiiiiiiiiiiie e 42
BMI @S A RISK FACION .....eviiiice ettt nneas 42
Diabetes S @ RISK FaCLON ........ccuiiiiiieiiiie ettt 42
Chronic Pain as @ RISK FACION ..........cccveiiiie e 42
Depression/Anxiety as @ RiSK FACON ..........cooiiiiiiiiiiieeeee e 42
Cirrhosis/Hepatitis C as @ RISK FACLON ..........cccvviieiieiicie e 42
RALIONAIES. ... .ccvieiiie et e e et e s e e be e s raeere e 43
Rationale: BMI as @ RISK FaCLOF .........cccccueiiiieiieie e 43
Rationale: Diabetes as @ RiSK FACION .........ccoiiiiiiiiie e 43
Rationale: Chronic Pain as a RisK FaCLOr ..........cccccvviviiiie i 43
Rationale: Depression/Anxiety as a RiSK FaCtOr ..........ccocceviiieiiiiniiececee e 43
Rationale: Cirrhosis/Hepatitis C as a RiSK FaCtOr...........cccccvevivereiiiniieie e 43
RISK/NAIrMS STAtEMENT .........eiiieie e nreas 43
FULUPE RESBAICI ...ttt et te e saeeneenneas 44
RESUIES ..t e e ae e re e 45
Preoperative Physical Therapy .......cccoooviiiiieii e 81
RALIONAIE ... et e et e e e e e s e re e 81
Possible Harms of Implementation............cccooviieieie e 82
FULUIE RESBAICI ... et nreas 82



R ESUIES ... ettt et e ettt e e e e e e e e e e e e e e ————— 83

Summary of Findings Table 22: Pre-Operative Structured EXercise............ccccove.... 83
Quality Evaluation Table 12: Pre-Operative Structured Exercise Program ............ 84
Detailed Data TabIES.......ccooiiiieiie s 85
Delayed Total Knee Arthroplasty ........c.cccevieiiiiiieiicie e 112
RAIONAIE ... et a e e 112
Risks and Harms of Implementing this Recommendation ..............ccccccoeveveivennenn, 112
FULUIE RESBAICI ...t 112
RESUITS ...ttt bbbt 113
Peripheral Nerve BIockade (PNB)........cooiiiiiiiiiiieieeie e 118
RATIONAIE ... e 118
Risks and Harms of Implementing this Recommendation ...............ccccooeveieriennnnn. 118
FULUIE RESBAICH ... e 118
RESUIES ...ttt ettt nre e 119
Peri-Articular Local Anesthetic INFIltration............ccocoovviiiiieiiienee 164
RAIONAIE ... et a e e 164
Risks and Harms of Implementing this Recommendation ..............cccccoevevvenvennenn, 164
FULUIE RESBAICI ...t 164
RESUITS ...t bbb 165
NeUraxial ANESTNESIA .......cuiiiiiiiieie e e see e 179
RATIONAIE ... e 179
Risks and Harms of Implementing this Recommendation ..............cccccoveveieninnnenn 179
FULUIE RESBAICH ... e 179
RESUIES ...ttt ettt nre e 181
I 10T L[0T £SO 200
A. Tourniquet: Blood L0OSS REAUCLION .........coiuiiiiiiiiiiiieiceee e 200
B. Tourniquet: Postoperative Pain RedUCHION ..........cccooveevvei i, 200
C. Tourniquet: PoStoperative FUNCLION. ..........ccccoiiiirieeiesie e 200
RATIONAIE ... e 200
Risks and Harms of Implementing this Recommendation ..............cccccovevvienienenn, 201
FULUIE RESBAICH ... e 201
RESUIES ...ttt ettt nre e 202
TrANEXAMIC ACKH.....eiieiiie ettt bbbt e e 211
RALIONAIE ... et ee e 211
Risks and Harms of Implementing this Recommendation ..............ccccceevevvereennenn, 211
FULUIE RESBAICI ...t 211
RESUITS ...t bbbt 212
ANLIDIOLIC BONE CEMENT ...t 231
RATIONAIE ... e 231
Risks and Harms of Implementing this Recommendation ..............cccccoveveieninnnenn 231
FULUIE RESBAICH ... e 231
RESUIES ...t b et nre e 232
Cruciate Retaining Arthroplasty ..........ccceviveieiieiiieie e 238
RAIONAIE ... et a e e 238
Risks and Harms of Implementing this Recommendation ..............ccccceeverenvennenn, 238
FULUIE RESBAICI ...t 238
RESUITS ...t bbbt 239
Polyethylene Tibial COMPONENTS........cciiiiiiiiiiiee s 253



RALIONAIE ..o ettt e e e e e e et e e e e e e e e e e eeeees 253

Risks and Harms of Implementing this Recommendation ..............cccccoveveieninnenn. 254
FULUIE RESBAICH ..o e 254
RESUIES ...ttt ettt nre e 255
Summary of Findings Table 34: All Polyethylene Tibial Components.................. 255
Patellar RESUMTACING ......ccuoiiiiieiiee e e 276
A. Patellar Resurfacing: Pain and FUNCLION............cccovvevviie e 276
B. Patellar Resurfacing: REOPEratioNS..........cccceiiiiieiieiiniieie e 276
RATIONAIE ... e 276
Risks and Harms of Implementing this Recommendation ..............cccccoveveienienenn. 277
FULUIE RESBAICH ... e 277
RESUIES ...ttt ettt nae e 277
BONE CBMENT......eiiieii e 304
Cemented Tibial Components Versus Cementless Tibial Components..................... 304
Cemented Femoral & Tibial Components Versus Cementless Femoral & Tibial
COMPONENES ...ttt ettt b et et e e st e e s be e e sb e e be e eabeenbeeanneeree e 304
All Cemented Components versus Hybrid Fixation (Cementless Femoral Component)
..................................................................................................................................... 304
All Cementless Components versus Hybrid Fixation (Cementless Femoral Component)
..................................................................................................................................... 304
RATIONAIE ... e 305
Risks and Harms of Implementing this Recommendation ..............cccccoveveieninnnenn 305
FULUIE RESBAICH ... e 306
RESUIES ...ttt ettt nre e 307
Summary of Findings Table 11: Part 1 Tibial Component Cementing .................. 308
BIlAtral THKA ..ottt re e be et ne e b e 348
RATIONAIE ... e 348
Risks and Harms of Implementing this Recommendation ..............cccccoveeeienienenn. 348
FULUIE RESBAICH ... e 348
RESUIES ...t b et nre e 349
Unicompartmental Knee Arthroplasty (UKA)........ccooeiiieieeie e, 354
AL UKA RBVISIONS ...ttt sttt sttt sttt be e b e sre e e nnes 354
B. UKA: DVT & Manipulation Under Anesthesia ...........ccoocvvvververviiieieeresiennenn, 354
C.  UKA VErsuUS OSEOIOMY .....ccueiiiiiiiiiiiieniieeie ettt nee e 354
RATIONAIE ... e 354
Risks and Harms of Implementing this Recommendation ..............cccccoveveieninnnenn 355
FULUIE RESBAICH ... 355
RESUIES ...ttt ettt nre e 356
SUFGICal NAVIQALION .....eiivieiiieie et e e saeenaennees 379
RALIONAIE ... et ee e 379
Risks and Harms of Implementing this Recommendation ..............ccccccoevevveivennenn, 379
FULUIE RESBAICI ...t 379
RESUITS ...t bbbt 380
Patient SPeCific TECNNOIOQY .......coviiiiiiiierie e e 397
A. Patient Specific Instrumentation: Pain and FUNCLION............cccccovvvervicvneinene 397
B. Patient Specific Instrumentation: Transfusions and Complications................... 397
RATIONAIE ... e 397
Risks and Harms of Implementing this Recommendation ..............cccccoveveieniennenn. 397



FUTUIE RESBAICH <.t ettt e e e e e e et e e e e e e e e e e eeeees 398

RESUIES ...ttt nr e 399
D=1 TSPV URURURPPRPTPRPN 409
RALIONAIE ... et ae e 409
Risks and Harms of Implementing this Recommendation ..............ccccccoevevveivennenn, 409
FULUIE RESBAICI ...t 409
RESUITS ...ttt 410
Summary of Findings Table 1: Drains Versus NO Drains ..........c.ccooeverieneniennnnnn 410
Quality Evaluation Table 1: DIaiNS .......cccceoeiieriiieseeiesieeseese e e see e e nee e 413
CryOtherapy DEVICES........ceiieiiiieiieie ettt sttt be et st seesreesbeeneenneas 422
Risks and Harms of Implementing this Recommendation ..............ccccceevevvereennenn, 422
FULUIE RESBAICI ...t 423
RESUITS ...ttt bbbt 423
Continuous Passive Motion (CPIM) ........ooiuiiiiiiiieie e 433
RATIONAIE ... e 433
Risks and Harms of Implementing this Recommendation ..............cccccoveveieniennenn. 433
FULUIE RESBAICH ... e 433
RESUIES ...ttt ettt nre e 434
Postoperative MODIIZAtioN ..........ccooiiiiie e 455
A. Postoperative Mobilization: Length of Stay ........cccocceviiiiiniii e 455
B. Postoperative Mobilization: Pain and FUNCLION............cccceveiiire e, 455
RALIONAIE ... et ee e 455
Risks and Harms of Implementing this Recommendation ..............ccccceevevveeeennenn, 455
FULUIE RESBAICI ...t 456
RESUITS ...t bbbt 456
Structured EXErciSe PrOQIaM .......cccuoiiiiiiieiesiie ittt nneas 465
A. Early Stage Supervised Exercise Program: FUNCLION .........ccccceevvvvvevviievnernenn 465
B. Early Stage Supervised Exercise Program: Pain ..........ccccoveriiiiiiinnenienennnnn, 465
C. Late Stage Postoperative Supervised Exercise Program: Function.................... 465
RAIONAIE ... et a e e 465
Risks and Harms of Implementing this Recommendation ..............ccccceeveveivennenn, 466
FULUIE RESBAICI ...t e 466
RESUITS ...ttt bbbt 467

B N o] o 1=] Lo [ (PSSP RPTPPRRPRS 501
Appendix I. Guideline development group ROSEEN ........ccccevvvieiveresieseere e 501
Guidelines OVErsight Chair..........cccuoiiieiiiieiee e 502
AAQOS Clinical Practice Guidelines Section Leader...........ccooeverirennnieniininiiennn, 502
AAOS Council on Research and Quality Chair..........cccovviiiieniiiiice e, 502
Additional Contributing MemDErS...........cooviieiiiiece e 503
AADS SEATT ... 503
N o] 1= 00 13 I SRS 504
AAOS Bodies That Approved This Clinical Practice Guideline............ccccccen..... 504
N o] 1= 00 13 I 1 SRS 505
PICO Questions Used to Define Literature SEarch..........c.ccoecvevviienenieseenicsiee s 505
N o] 1= 00 L3 2SR 509
Study AHtion FIOWCHAIT ........ooeiiii s 509
N o] 1= 00 LY SRS 510
Literature SEarch SIratEgIeS .......coveveeiuiiie e e 510



N o] 01 00 LD SRR 513

Opinion Based ReCOMMENUALIONS ........coiuiiieiieiiiie e 513
Companion ConseNnSUS StAtEMENTS .........ccvveieieereiie e e e 514
APPENTIX VI ottt b e nr et enes 515
Participating Peer Review Organizations ...........cccocveveeiesieeneeiesieesessiesee e enee e 515
Structured Peer REVIEW FOIM .........cooiiiiiiiieiieie e 516
N o] o100 DY A | 1 SRR 518
Interpreting the FOreSt PIOTS..........oiviiiiieiiec s 518
N 0] 1= 00 LG SRS 519
CONTICE OF INTEIEST ... 519
N o] 017 001 SR 522
BIDIIOGraphies ......cc.veieie e s 522
Introduction and MEtNOAS...........coeiiiiiiiie e 522
INCIUARA STUAIES ...t 522
Lower Quality Studies that met the Inclusion Criteria but Were Excluded for Not
Best Available EVIAENCE .........ocviiiiiiice e 543
EXCIUAEA STUAIES....c.vineeiiiiesiistee e 547
APPENTIX XITT .t b e nre e enes 663
Letters of Endorsement from External Organizations............c.cccocvevvvievieeiesiennnn, 663

20



LIST OF TABLES

Table 1. Strength of Recommendation DeSCHPLIONS .........ccoveerieieiiiiiee e 36
Table 2. AAOS Guideline Language STEMS .........ccccviieieerecie e e e 36
Table 3. Clinical Applicability: Interpreting the Strength of a Recommendation............ 37
Table 4: - Risk Stratification: Chronic PaiN...........ccccoviveiiiiininicieeese e 49
Table 5: Risk Stratification: DIaDeteS.........cccoiviiiiiiiiei e, 50
Table 6: Risk Stratification: LIVEr DISEASE .........cccereririririsieieiese e 52
Table 7: Risk Stratification: NeurologiC DiSEaSE..........cccueruererreerieiienieie et 56
Table 8: Risk Stratification: ODESITY........cccevviiiiiiieiicieceee e 57
Table 9: Risk Stratification: Renal INSUFFICIENCY........coooviiiiiiiiic e, 79
Table 10: Pre-Operative structure exercise program Versus No Pre-Operative structure
EXErcise Program: COMPOSITE ......cciiiuiiieiieie ettt sbe e sreeeeenes 85
Table 11: Pre-Operative structure exercise program Versus No Pre-Operative structure
EXErCISe Program: FUNCHION. .......uiiiiii et 87
Table 12: Pre-Operative structure exercise program Versus No Pre-Operative structure
exercise program: Length OF STAY .......cccoviiiiiiiieiie e 102
Table 13: Pre-Operative structure exercise program Versus No Pre-Operative structure
EXEICISE PrOGrAM: PAIN......iiiiieeiisiesie e sie et se et e te e sreeste e e sreesteeneesseenseeneenneas 103
Table 14: Pre-Operative structure exercise program Versus No Pre-Operative structure
exercise program: QUality OF Life.........cccoiveiiiiiiiieir e 109
Table 15: Pre-Operative structure exercise program Versus No Pre-Operative structure
EXErCiSe Program: StITINESS......ic i 110
Table 16: Pre-Operative structure exercise program Versus No Pre-Operative structure
EXErCiSe Program: OThEr.........ccvi it nreas 111
Table 17: - Delayed Total Knee Arthroplasty Versus Early Total Knee Arthroplasty:

(@0 1] 10 1] | (= USSR 115
Table 18: Delayed Total Knee Arthroplasty Versus Early Total Knee Arthroplasty:
FUNCLION L.t bbbttt e bbb bbb 116
Table 19: Delayed Total Knee Arthroplasty Versus Early Total Knee Arthroplasty: Pain
......................................................................................................................................... 117
Table 20: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
nerve block: COMPIICALIONS ........ccveiieiieiieiie et sre e nne e 123
Table 21: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
NErVE DIOCK: COMPOSITE ....vveiiiieiieeie ettt sre e naenneens 131
Table 22: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
NErvVe DIOCK: FUNCLION ......oviiiii s 132
Table 23: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
nerve block: Length Of Stay........ccooiiiiicir e 140
Table 24: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
nerve DIOCK: Other OUICOMES .........coiiiiiiieieie e 141
Table 25: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
NEIVE DIOCK: PaIN.....uiiiiiiiiiii bbb 151
Table 26: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
nerve block: Post-0p Pain CONtrOl.........cccoiviieiieiesie s 159
Table 27: Peri-Operative peripheral nerve block versus No Peri-Operative peripheral
NEIVE DIOCK: STITINESS ... e 163
Table 28: Part 1- Peri-Articular Local Infiltration versus Saline: Complications.......... 166
Table 29: Part 1- Peri-Articular Local Infiltration versus Saline: Function ................... 169



Table 30: Part 1- Peri-Articular Local Infiltration versus Saline: Pain ............c.ccccv..... 171
Table 31: Part 1- Peri-Articular Local Infiltration versus Saline: Post-op Pain Control 174

Table 32: Part 1- Peri-Articular Local Infiltration versus Saline: Other Outcomes........ 175
Table 33: Neuraxial Anesthesia Versus General Anesthesia: Complications.............. 183
Table 34: Neuraxial Anesthesia Versus General Anesthesia: Function ....................... 195
Table 35: Neuraxial Anesthesia Versus General Anesthesia: Length of Stay.............. 197
Table 36: Neuraxial Anesthesia Versus General Anesthesia: Length of Surgery ........ 198
Table 37: Neuraxial Anesthesia Versus General Anesthesia: Mortality ...................... 199
Table 38: Tourniquet Versus No Tourniquet: Blood Loss and Need for Transfusion .. 203
Table 39: Tourniquet Versus No Tourniquet: Other Complications ...........ccocevvenenne 205
Table 40: Tourniquet Versus No Tourniquet: FUNCLION ........cccoovevieieiieciece e 205
Table 41: Tourniquet Versus NO Tourniquet: PaiN.........ccocvevvreeieeiienieneee e 207
Table 42: Tourniquet Versus No Tourniquet: Quality of Life..........ccccccevveiviinivennenne 208
Table 43: Tourniquet Versus No Tourniquet: REOPeration ...........ccoccevveveereiiensneniennns 209
Table 44: Tourniquet Versus No Tourniquet: Other OUICOMES .......cccccevvveriviiereerienne 210
Table 45: Tranexamic Acid Versus Placebo: Complications ..........cccovvveerviinneenienne 216
Table 46: Tranexamic Acid Versus Placebo: COMPOSILE ........cccvevverieiiieieerncie e 228
Table 47: Tranexamic Acid Versus Placebo: FUNCLION .........ccccoevveiiiinnieiece e 229
Table 48: Tranexamic Acid Versus Placebo: Reoperation...........ccceevvveereeresieesnenienn 230
Table 49: - Antibiotic Cement Versus No Antibiotic Cement: Complications.............. 233
Table 50: Antibiotic Cement Versus No Antibiotic Cement: Function........................ 235
Table 51: Antibiotic Cement Versus No Antibiotic Cement: Length of Stay.............. 236
Table 52: Antibiotic Cement Versus No Antibiotic Cement: Reoperation .................. 237
Table 53: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty:

(@0 4] o] =11 o] 413 ST SURSSPR 243
Table 54: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty:
(OF0] 1] 10 1] | (= SRRSO 244
Table 55: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty:
FUNCLION L.ttt bbbttt b et b bt be e 245
Table 56: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty: Pain
......................................................................................................................................... 249
Table 57: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty:
QUANIEY OF LIT....eceiiceee et sre et et esnaenaeennenneas 250
Table 58: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty:

L LET0] 0 1=T - £ ] o TS 251
Table 59: Cruciate Retaining Arthroplasty Versus Posterior Stabilize Arthroplasty: Other
OULCOMES ...ttt e e n e e e e e e e e n s e e e nr e nnn e neennne s 252
Table 60: All Polyethylene Tibial Components Versus Metal Tibial Components:

(@0 4] o] =11 o] 413 USSR 256
Table 61: All Polyethylene Tibial Components Versus Metal Tibial Components:
(OF0] 1] 10 1] | (=SSOSR SSSPR 264
Table 62: All Polyethylene Tibial Components Versus Metal Tibial Components:
FUNCLION L.ttt bbbttt b et b bt be e 266
Table 63: All Polyethylene Tibial Components Versus Metal Tibial Components:
o] e 11 USSR 267
Table 64: All Polyethylene Tibial Components Versus Metal Tibial Components: Pain
......................................................................................................................................... 268

22



Table 65: All Polyethylene Tibial Components Versus Metal Tibial Components:

QUANEY OF LT, ettt bttt nbe e nreas 269
Table 66: All Polyethylene Tibial Components Versus Metal Tibial Components:
REOPEIALION ...ttt sttt ettt et e sb e b e e sbe e e e s beenbeenaeareente e 272
Table 67: Patellar Resurfacing Versus No Patellar Resurfacing: Complications.......... 282
Table 68: Patellar Resurfacing Versus No Patellar Resurfacing: Composite................ 283
Table 69: Patellar Resurfacing Versus No Patellar Resurfacing: Function................... 284
Table 70: Patellar Resurfacing Versus No Patellar Resurfacing: Length of Stay ......... 291
Table 71: Patellar Resurfacing Versus No Patellar Resurfacing: Pain............c.c.cco..... 292
Table 72: Patellar Resurfacing Versus No Patellar Resurfacing: Quality of Life......... 295
Table 73: Patellar Resurfacing Versus No Patellar Resurfacing: Reoperation.............. 299
Table 74: Patellar Resurfacing Versus No Patellar Resurfacing: Other Outcomes....... 303
Table 75 Part 1 Tibial Components Cemented Versus Tibial Components Uncemented
......................................................................................................................................... 313
Table 76 Part 2 Femoral And Tibial Components Cemented Versus Femoral And Tibial
Components UNCEMENTE ........oouiiieiiiie ettt ettt nneas 333
Table 77 Part 3 All Replaced Components Versus All But Femoral Components
Replaced (HYDIIA)........o e e 340
Table 78 Part 4 All But Femoral Components Cemented (Hybrid) Versus All
Components UNCEMENTE ........oouiiieiiiie ettt nneas 347
Table 79: Simultaneous Bi-Lateral Knee Arthroplasty Versus Staged Knee Arthroplasty:
(OF0] 0] o] o= 11 o] 4 1RO PR RPRUTPRTS 350
Table 80: Simultaneous Bi-Lateral Knee Arthroplasty Versus Staged Knee Arthroplasty:
IMIOTERITEY ..ttt sttt e bt e b e se e reenbeenaeareenne e 353
Table 81: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
(OF0] 0] o] o= 11 o] 4 1SRRI TTRUTPRTS 362
Table 82: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
(OF0] 1 1] 010 ] | (=TSSP TTRUPRTS 363
Table 83: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
LeNQEN OF STAY .....eiiieiieie et 365
Table 84: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
IMIOTERITEY ..ttt b e b e e e beenbe e e reenbe e 366
Table 85: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
U USROS 367
Table 86: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
QUANIEY OF LT, ettt nbe e nreas 368
Table 87: Part 1- Unicompartmental Knee Arthroplasty Versus Total Knee Replacement:
REOPEIALION ...ttt sttt ettt et e e sb e s b e e sbe e e e s reenbeenteareenbe e 371
Table 88: Part 2- Unicompartmental Knee Arthroplasty Versus Osteotomy:

(OF0] 0] o] o= 11 o] 4 1SR PTTRRPRUTPRTS 372
Table 89: Part 2- Unicompartmental Knee Arthroplasty Versus Osteotomy: Function. 374
Table 90: Part 2- Unicompartmental Knee Arthroplasty Versus Osteotomy: Pain........ 377
Table 91: Part 2- Unicompartmental Knee Arthroplasty Versus Osteotomy: Reoperation
......................................................................................................................................... 378
Table 92: Surgical Navigation Versus No Surgical Navigation: Complications........... 386
Table 93: Surgical Navigation Versus No Surgical Navigation: Composite................. 390
Table 94: Surgical Navigation Versus No Surgical Navigation: Function.................... 390
Table 95: Surgical Navigation Versus No Surgical Navigation: Length of Surgery..... 393

23



Table 96: Surgical Navigation Versus No Surgical Navigation: Pain.............c.c.ceev.... 394

Table 97: Surgical Navigation Versus No Surgical Navigation: Reoperation .............. 395
Table 98: Surgical Navigation Versus No Surgical Navigation: Stiffness.................... 396
Table 99: Patient Specific Technology Versus Conventional Instrumentation:

(@0 4] o] =11 o] 413U SSRRSUSR 401
Table 100: Patient Specific Technology Versus Conventional Instrumentation:

(@0 1] 10 1] | (= USSR 403
Table 101: Patient Specific Technology Versus Conventional Instrumentation: Function
......................................................................................................................................... 404
Table 102: Patient Specific Technology Versus Conventional Instrumentation: Length of
) €2 | ST PR PPRTOPPRRPPN 405
Table 103: Patient Specific Technology Versus Conventional Instrumentation: Length of
U0 =T Y ST RP TR PPRROPPROPPN 406
Table 104: Patient Specific Technology Versus Conventional Instrumentation: Pain.. 407
Table 105: Part 1- Drains Versus No Drains: Complications............ccccccevvvevviiesnennenne 414
Table 106: Part 1- Drains Versus N0 Drains: FUNCLION.........cccoovvieieninniecce e 418
Table 107: Part 1- Drains Versus No Drains: Length of Stay ..........cccccoevvvevviieivcnnene 420
Table 108: Part 1- Drains Versus N0 Drains: PaiN .........cccocovviinienieninniee e 420
Table 109: Cryotherapy versus No Cryotherapy: Complications...........c.cccccvevvrvennenne 425
Table 110: Cryotherapy versus No Cryotherapy: FUNCHION.........cccoveiiiiiiiiie e 427
Table 111: Cryotherapy versus No Cryotherapy: Other OQUICOMES.........ccceveverivernenne 429
Table 112: Cryotherapy versus No Cryotherapy: Pain.........cccooevieveninninicie e 430
Table 113: Cryotherapy versus No Cryotherapy: Post-op Pain Control........................ 431
Table 114: Continuous Passive Motion versus No Continuous Passive Motion:

(@0 4] o] =11 o] 413 USSR 436
Table 115: Continuous Passive Motion versus No Continuous Passive Motion:
(OF0] 1] 10 1] | (= SRRSO 438
Table 116: Continuous Passive Motion versus No Continuous Passive Motion: Function
......................................................................................................................................... 440
Table 117: Continuous Passive Motion versus No Continuous Passive Motion: Length of
) €2 | TSP ST RP TR PPRTOPPRRPPN 447
Table 118: Continuous Passive Motion versus No Continuous Passive Motion: Other

L@ 01 (0] 4 1= T TP R UTRTSPPRROPPRRPPN 449
Table 119: Continuous Passive Motion versus No Continuous Passive Motion: Pain . 451
Table 120: Continuous Passive Motion versus No Continuous Passive Motion: Stiffness
......................................................................................................................................... 454
Table 121: Accelerated Mobilization versus Non-Accelerated Mobilization:

(OF0] 0] o] o= 11 o] 4 1SR RTRUTPRTS 458

Table 122: Accelerated Mobilization versus Non-Accelerated Mobilization: Function459
Table 123: Accelerated Mobilization versus Non-Accelerated Mobilization: Length of

) 2| ST O UTRTRPPRTOPPRRPPN 462
Table 124: Accelerated Mobilization versus Non-Accelerated Mobilization: Pain...... 463
Table 125: Accelerated Mobilization versus Non-Accelerated Mobilization: Quality of

I S SORPR 464
Table 126: Part 1- Structured Exercise versus No/Less Structured Exercise During Early
Stage POSt SUIgEry: FUNCHION.......ooiiiie i 471
Table 127: Part 1- Structured Exercise versus No/Less Structured Exercise During Early
Stage POSt SUIGEIY: PN ......oiiiiiiieiice et nneas 477

24



Table 128: Part 1- Structured Exercise versus No/Less Structured Exercise During Early
Stage POSt SUIgEry: SHTNESS .......oiiiiie s 478
Table 129: Part 2- Structured Exercise versus No/Less Structured Exercise During Late
Stage Post Surgery (After 2 months): COMPOSITE.......c.coveierieiieriee e 478
Table 130: Part 2- Structured Exercise versus No/Less Structured Exercise During Late
Stage Post Surgery (After 2 months): FUNCHION ..o 481
Table 131: Part 2- Structured Exercise versus No/Less Structured Exercise During Late
Stage Post Surgery (After 2 months): Other OUICOMES.........covveereriiiieneeiesee e 494
Table 132: Part 2- Structured Exercise versus No/Less Structured Exercise During Late
Stage Post Surgery (After 2 months): PaIN ... 495
Table 133: Part 2- Structured Exercise versus No/Less Structured Exercise During Late
Stage Post Surgery (After 2 months): Quality of Life ........cccccovviiiniiiiiiecee, 498
Table 134: Part 2- Structured Exercise versus No/Less Structured Exercise During Late
Stage Post Surgery (After 2 months): StIFNESS ..o 499

25



TABLE OF FIGURES

Figure 1 Tranexamic Acid Versus Placebo — Blood Transfusion % ..........ccccceevvevieevesieinennene 214
Figure 2 No Cruciate Retaining Arthroplasty Versus Cruciate Retaining Arthroplasty-Function

AL 2 Y BAIS ..ottt R e Rt R e Rt 241
Figure 3 Patellar Resurfacing - Reoperation Stratified by FOIlowW up ........ccooceniiiiiiiiie 279

Figure 4 Patellar Resurfacing (Sensitivity Analysis) - Reoperation with Barrack 1997 and 2001
removed since reoperations for reasons other than anterior knee pain were excluded from that
T YA £ SSUSSS 280

Figure 5 UKA Versus TKA: Reoperation Risk Ratio favors TKA group......c.ccceeeverieeieenienne 360
Figure 6 Surgical Navigation Versus No Surgical Navigation — Infection .............cccccccevvenenne. 383
Figure 7 Drains Versus No Drains: Infection Peto Odds Ratio..........cccocviieierieiiencnie e 411
Figure 8 Drains Versus No Drains Range of Motion in FIEXION ...........ccccoveveiienieeie e 412

26



INTRODUCTION

OVERVIEW

This clinical practice guideline is based on a systematic review of peer-reviewed articles
published from 1966 to January 27", 2015 with regard to the surgical management of
osteoarthritis of the knee in patients over the age of 18 years. The guideline development group
opted to include more contemporary literature to make our conclusions as relevant as possible to
the current practice of orthopaedic surgeons. In addition to providing practice recommendations,
this guideline also highlights limitations in the literature and areas that require future research.

This guideline is intended to be used by all qualified and appropriately trained physicians and
surgeons involved in the management of surgical management of osteoarthritis of the knee. It is
also intended to serve as an information resource for decision makers and developers of practice
guidelines and recommendations.

GOALS AND RATIONALE

The purpose of this clinical practice guideline is to help improve treatment based on the current
best evidence. Current evidence-based medicine (EBM) standards demand that physicians use
the best available evidence in their clinical decision making. To assist them, this clinical practice
guideline consists of a systematic review of the available literature regarding the management of
surgical management of knee osteoarthritis in adults. The systematic review detailed herein was
conducted between April 2013 and September 2015 and demonstrates where there is good
evidence, where evidence is lacking, and what topics future research must target in order to
improve the management of adult patients (defined as age 18 years or older) with osteoarthritis
of the knee. AAOS staff and the physician work group systematically reviewed the available
literature and subsequently wrote the following recommendations based on a rigorous,
standardized process.

Musculoskeletal care is provided in many different settings by many different providers. We
created this guideline as an educational tool to guide qualified physicians through a series of
treatment decisions in an effort to improve the quality and efficiency of care. This guideline
should not be construed as including all proper methods of care or excluding methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific
procedure or treatment must be made in light of all circumstances presented by the patient and
the needs and resources particular to the locality or institution.

INTENDED USERS

This guideline is intended to be used by orthopaedic surgeons and physicians managing adult
patients with osteoarthritis of the knee. Typically, orthopaedic surgeons will have completed
medical training, a qualified residency in orthopaedic surgery, and some may have completed
additional sub-specialty training. Anesthesiologists, rheumatologists, physiatrists, adult primary
care physicians, geriatricians, hospital based adult medicine specialists, physical therapists,
occupational therapists, nurse practitioners, physician assistants, emergency physicians, and
other healthcare professionals who routinely see this type of patient in various practice settings
may also benefit from this guideline. This guideline is not intended for use as a benefits
determination document. Making these determinations involves many factors not considered in
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the present document, including available resources, business and ethical considerations, and
need.

Knee osteoarthritis management is based on the assumption that decisions are predicated on the
patient and/or the patient’s qualified heath care advocate having communication with the
physician about available treatments and procedures applicable to the individual patient. Once
the patient and or their advocate have been informed of available therapies and have discussed
these options with his/her physician, an informed decision can be made. Clinician input based on
experience with conservative management and the clinician’s surgical experience and skills
increases the probability of identifying patients who will benefit from specific treatment options.

PATIENT POPULATION

This document addresses the management osteoarthritis of the knee in adult patients defined as
those 18 years of age and older. It is not intended to address management of pediatric patients
with osteoarthritis or patients with inflammatory arthritis of the knee.

BURDEN OF DISEASE

The burden of osteoarthritis (OA) of the knee is largely attributable to the effects of disability,
comorbid disease, and the expense of treatment. OA is the most frequent cause of disability
among adults in the United States (US), and the burden is increasing both as the prevalence of
OA increases and also as patient expectations for treatment rise. Twenty seven million adults
(more than 10 percent) of the US adult population had clinical osteoarthritis (OA) in 2005, and in
2009 OA was the fourth most common cause of hospitalization (Murphy & Helmick, 2012).

OA is the leading indication for joint replacement surgery; 905,000 knee and hip replacements
were performed in 2009 at a cost of 42.3 billion dollars (Murphy & Helmick, 2012).

Costs to be considered include:
1.Direct Medical Cost
2.Long-term Medical Cost
3.Home Modification Costs
4.Nursing Home Costs

ETIOLOGY

Patients who require surgical treatment for osteoarthritis of the knee have developed the
condition naturally over time due to a variety of risk factors or in an accelerated fashion due to
prior trauma about the knee. Osteoarthritis is the imbalance of breakdown and repair of tissues
within a synovial joint. The etiology of osteoarthritis is varied and includes genetic factors,
trauma, prior meniscectomy, overuse, and infection.

INCIDENCE AND PREVALENCE

Twenty seven million adults (more than 10 percent) of the US adult population had clinical
osteoarthritis (OA) in 2005, and in 2009 OA was the fourth most common cause of
hospitalization (Murphy & Helmick, 2012). The incidence of knee osteoarthritis is estimated to
affect 240 persons per 100,000/year. It is estimated that 9.9 million adults had symptomatic
osteoarthritis of the knee in 2010.
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With rising life expectancy, it is estimated that the prevalence of knee osteoarthritis will continue
to increase. The number of people older than age 65 years is expected to increase from 37.1
million to 77.2 million by the year 2040.

RISK FACTORS

Factors that increase the risk for developing osteoarthritis of the knee such that surgical treatment
is required include joint degeneration over time due to hereditary vulnerability, large body mass,
certain occupations, past trauma affecting the joint or subchondral bone adjacent to the joint, or
prior intraarticular damage (meniscal tear or removal, anterior cruciate ligament tear). For
information regarding the evidence base behind various risk factors, please refer to the
recommendations within this document regarding risk stratification.

EMOTIONAL AND PHYSICAL IMPACT

Older adults with self-reported osteoarthritis of the knee visit their physicians more frequently
and experience greater functional limitations than others in the same age group. Patients who
have moderate to severe osteoarthritis of the knee requiring surgery experience:

1. [Inability to return to prior living circumstances
2. Need for increased level of care and supervision
3. Decreased quality of life

4. Decreased level of mobility and ambulation

POTENTIAL BENEFITS, HARMS, AND CONTRAINDICATIONS

The benefits of surgical treatment of osteoarthritis of the knee include relief of pain and
improved function. Most invasive operative treatments, primarily arthroplasty, are associated
with known risks.

Early postoperative complications include prosthetic infection, venous thromboembolic disease,
arthrofibrosis, and pain. Late postoperative complications include infection, prosthetic aseptic
loosening, and pain. All can lead to a need for revision arthroplasty.

Contraindications are relative and require an in depth discussion with the patient and physician
(surgeon, anesthesiologist) about their individual risk factors. Additional factors, such as the
individual’s co-morbidities, and/or specific patient characteristics may affect the physician’s
choice of treatment. Clinician input based on experience increases the probability of identifying
patients who will benefit from specific treatment options. The individual patient and/or their
decision surrogate dynamic will also influence treatment decisions, therefore, discussion of
available treatments and procedures applicable to the individual patient rely on mutual
communication between the patient and/or decision surrogate and physician, weighing the
potential risks and benefits for that patient. Once the patient and/or their decision surrogate have
been informed of available therapies and have discussed these options with the patient’s
physician, an informed decision can be made.
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FUTURE RESEARCH
Consideration for future research is provided for each recommendation within this document.

METHODS

The methods used to perform this systematic review were employed to minimize bias and
enhance transparency in the selection, appraisal, and analysis of the available evidence. These
processes are vital to the development of reliable, transparent, and accurate clinical
recommendations for treating osteoarthritis of the knee.

This clinical practice guideline and the systematic review upon which it is based evaluate the
effectiveness of surgical treatments for osteoarthritis of the knee. This section describes the
methods used to prepare this guideline and systematic review, including search strategies used to
identify literature, criteria for selecting eligible articles, determining the strength of the evidence,
data extraction, methods of statistical analysis, and the review and approval of the guideline. The
AAOS approach incorporates practicing physicians (clinical experts) and methodologists who
are free of potential conflicts of interest as recommended by guideline development experts.

The AAQOS understands that only high-quality guidelines are credible, and we go to great lengths
to ensure the integrity of our evidence analyses. The AAOS addresses bias beginning with the
selection of guideline development group members. Applicants with financial conflicts of
interest (COI) related to the guideline topic cannot participate if the conflict occurred within one
year of the start date of the guideline’s development or if an immediate family member has, or
has had, a relevant financial conflict. Additionally, all guideline development group members
sign an attestation form agreeing to remain free of relevant financial conflicts for one year
following the publication of the guideline.

This guideline and systematic review were prepared by the AAOS Surgical Management of
Osteoarthritis of the Knee guideline physician guideline development group (clinical experts)
with the assistance of the AAOS Evidence-Based Medicine (EBM) Unit in the Department of
Research and Scientific Affairs (methodologists) at the AAOS. To develop this guideline, the
guideline development group held an introductory meeting on August 16, 2013 to establish the
scope of the guideline and the systematic reviews. As the physician experts, the guideline
development group defined the scope of the guideline by creating PICO Questions (i.e.
population, intervention, comparison, and outcome) that directed the literature search. The
original PICO questions developed at the introductory meeting can be viewed in Appendix 1.
When necessary, these clinical experts also provided content help, search terms and additional
clarification for the AAOS Medical Librarian. The Medical Librarian created and executed the
search(es). The supporting group of methodologists (AAOS EBM Unit) reviewed all abstracts,
recalled pertinent full-text articles for review and evaluated the quality of studies meeting the
inclusion criteria. They also abstracted, analyzed, interpreted, and/or summarized the relevant
data for each recommendation and prepared the initial draft for the final meeting. Upon
completion of the systematic reviews, the physician guideline development group participated in
a three-day recommendation meeting on April 10-12, 2015. At this meeting, the physician
experts and methodologists evaluated and integrated all material to develop the final
recommendations. The final recommendations and rationales were edited, written and voted on
at the final meeting. Additional edits to the rationales were approved by the guideline
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development group on webinars after the meeting. The draft guideline recommendations and
rationales received final review by the methodologists to ensure that these recommendations and
rationales were consistent with the data. The draft was then completed and submitted for peer
review on July 6, 2015.

The resulting draft guidelines were then peer-reviewed, edited in response to that review and
subsequently distributed for public commentary. Thereafter, the draft guideline was sequentially
approved by the AAOS Committee on Evidence-Based Quality and Value, AAOS Council on
Research and Quality, and the AAOS Board of Directors (see Appendix Il for a description of
the AAOS bodies involved in the approval process). All AAOS guidelines are reviewed and
updated or retired every five years in accordance with the criteria of the National Guideline
Clearinghouse.

Thus the process of AAOS guideline development incorporates the benefits from clinical
physician expertise as well as the statistical knowledge and interpretation of non-conflicted
methodologists. The process also includes an extensive review process offering the opportunity
for over 200 clinical physician experts to provide input into the draft prior to publication. This
process provides a sound basis for minimizing bias, enhancing transparency and ensuring the
highest level of accuracy for interpretation of the evidence.

FORMULATING PICO QUESTIONS

The guideline development group began work on this guideline by constructing a set of PICO
questions. These questions specify the patient population of interest (P), the intervention of
interest (1), the comparisons of interest (C), and the patient-oriented outcomes of interest (O).
They function as questions for the systematic review, not as final recommendations or
conclusions. A full list of the original PICO questions can be viewed in Appendix I1l. Once
established, these a priori PICO questions cannot be modified until the final guideline
development group meeting.

STUDY SELECTION CRITERIA

We developed a priori article inclusion criteria for our review. These criteria are our “rules of
evidence” and articles that did not meet them are, for the purposes of this guideline, not
evidence.

To be included in our systematic reviews (and hence, in this guideline) an article had to meet the
following criteria:

Work Group Defined Criteria

1. Study must be of an osteoarthritis-related injury or prevention thereof and at least 90%
of patient population should have osteoarthritis.

2. Study must be published in or after 1966 for surgical treatment, rehabilitation, bracing,
prevention and MRI

3. Study must be published in or after 1966 for x rays and nonoperative treatment

4. Study must be published in or after 1966 for all others non specified

5. Study should have 10 or more patients per group
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6. For surgical treatment a minimum of N days/months/year (refer to PICO questions for
detailed follow up duration) For nonoperative treatment a minimum of N
days/months/year (refer to PICO questions for detailed follow up duration)

7. For prevention studies a minimum of N days/months/year (refer to PICO questions for
detailed follow up duration)

Standard Criteria for all CPGs

Article must be a full article report of a clinical study.

Retrospective non-comparative case series, medical records review, meeting abstracts, meta-
analyses, systematic reviews, historical articles, editorials, letters, and commentaries are
excluded. Bibliographies of meta-analyses and systematic reviews will be examined to ensure
inclusion of all relevant literature.

Confounded studies (i.e. studies that give patients the treatment of interest AND another
treatment) are excluded.

Case series studies that have non-consecutive enroliment of patients are excluded.

Controlled trials in which patients were not stochastically assigned to groups AND in which
there was either a difference in patient characteristics or outcomes at baseline AND where the
authors did not statistically adjust for these differences when analyzing the results are excluded.
All studies evaluated as “very low quality” will be excluded.

Composite measures or outcomes are excluded even if they are patient-oriented.

Study must appear in a peer-reviewed publication

For any included study that uses “paper-and-pencil” outcome measures (e.g., SF-36), only those
outcome measures that have been validated will be included

For any given follow-up time point in any included study, there must be > 50% patient follow-up
(if the follow-up is >50% but <80%, the study quality will be downgraded by one Level)

Study must be of humans

Study must be published in English

Study results must be quantitatively presented

Study must not be an in vitro study

Study must not be a biomechanical study

Study must not have been performed on cadavers

We will only evaluate surrogate outcomes when no patient oriented outcomes are available.

BEST EVIDENCE SYNTHESIS

We included only the best available evidence for any given outcome addressing a
recommendation. Accordingly, we first included the highest quality evidence for any given
outcome if it was available. In the absence of two or more occurrences of an outcome at this
quality, we considered outcomes of the next lowest quality until at least two or more occurrences
of an outcome had been acquired. For example, if there were two ‘moderate’ quality occurrences
of an outcome that addressed a recommendation, we did not include ‘low’ quality occurrences of
this outcome. A summary of the evidence that met the inclusion criteria, but was not best
available evidence was created and can be viewed by recommendation in Appendix XII.

RECOMMENDING FOR OR AGAINST A PROCEDURE
The guideline work group considers the procedure of interest and comparison procedure when
recommending or not recommending a procedure for clinical use. If the procedure of interest
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results in outcomes that are similar to the comparison procedure, the work group may
recommend both procedures due to no statistical difference in outcomes. If the procedure of
interest results in outcomes that are not statistically different than a placebo or no procedure, the
work group may recommend against the procedure of interest, because it adds no measurable
benefit to a patient’s outcomes.

MINIMALLY CLINICALLY IMPORTANT IMPROVEMENT

Wherever possible, we consider the effects of treatments in terms of the minimally clinically
important difference (MCID) in addition to whether their effects are statistically significant. The
MCID is the smallest clinical change that is important to patients, and recognizes the fact that
there are some treatment-induced statistically significant improvements that are too small to
matter to patients. However, there were no occurrences of validated MCID outcomes in the
studies included in this clinical practice guideline.

When MCID values from the specific guideline patient population are not available, we use the
following measures listed in order of priority:

MCID/MID

PASS or Impact

Another validated measure
Statistical Significance

LITERATURE SEARCHES

We begin the systematic review with a comprehensive search of the literature. Articles we consider
were published prior to January 2015 in four electronic databases; PubMed, EMBASE, CINAHL,
and The Cochrane Central Register of Controlled Trials. The medical librarian conducts the search
using key terms determined from the guideline development group’s PICO questions.

We supplement the electronic search with a manual search of the bibliographies of all retrieved
publications, recent systematic reviews, and other review articles for potentially relevant citations.
Recalled articles are evaluated for possible inclusion based on the study selection criteria and are
summarized for the guideline development group who assist with reconciling possible errors and
omissions.

The study attrition diagram in Appendix IV provides a detailed description of the numbers of
identified abstracts and recalled and selected studies that were evaluated in the systematic review of
this guideline. The search strategies used to identify the abstracts are contained in Appendix V.

METHODS FOR EVALUATING EVIDENCE
PROGNOSTIC STUDY QUALITY APPRAISAL QUESTIONS

The following questions are used to evaluate the study quality of prognostic study designs.

e Was the spectrum of patients studied for this prognostic variable representative of the
patient spectrum seen in actual clinical practice?
e Was loss to follow up unrelated to key characteristics?
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e Was the prognostic factor of interest adequately measured in the study to limit potential

bias?

e Was the outcome of interest adequately measured in study participants to sufficiently

limit bias?

e Were all important confounders adequately measured in study participants to sufficiently

limit potential bias?

e Was the statistical analysis appropriate for the design of the study, limiting potential for

presentation of invalid results?

Prognostic Study Design Quality Key

High Quality Study

<1 Flaw

Moderate Quality Study

>1 and <2 Flaws

Low Quality Study

>2 and <3 Flaws

Very Low Quality Study

>3 Flaws

RANDOMIZED STUDY QUALITY APPRAISAL QUESTIONS
The following domains are evaluated to determine the study quality of randomized study

designs.

Random Sequence Generation
Allocation Concealment

Blinding of Participants and Personnel
Incomplete Outcome Data

Selective Reporting

Other Bias

Upgrading Randomized Study Quality Questions

e s there a large magnitude of effect?

e Influence of All Plausible Residual Confounding

e Dose-Response Gradient

Randomized Study Design Quality Key

High Quality Study

<2 Flaw

Moderate Quality Study

>2 and <4 Flaws

Low Quality Study

>4 and <6 Flaws

Very Low Quality Study

>6 Flaws
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OBSERVATIONAL STUDY DESIGN QUALITY APPRAISAL QUESTIONS

The following questions are used to evaluate the study quality of observational study designs.
Note that all observation studies begin the appraisal process at “low quality” due to design flaws
inherent in observational studies.

e s this observational study a prospective case series?

e Does the strategy for recruiting participants into the study differ across groups?

e Did the study fail to balance the allocation between the groups or match groups
(e.g., through stratification, matching, propensity scores)?

e Were important confounding variables not taken into account in the design
and/or analysis (e.g., through matching, stratification, interaction terms,
multivariate analysis, or other statistical adjustment such as instrumental
variables)?

e Was the length of follow-up different across study groups?

e Other Bias?

Upgrading Observational Study Quality Questions
e s there a large magnitude of effect?
e Influence of All Plausible Residual Confounding
e Dose-Response Gradient

Observational Study Design Quality Key

High Quality Study <2 Flaw
Moderate Quality Study >2 and <4 Flaws

Low Quality Study >4 and <6 Flaws
Very Low Quality Study >6 Flaws

DEFINING THE STRENGTH OF THE RECOMMENDATIONS

Judging the quality of evidence is only a stepping stone towards arriving at the strength of a
guideline recommendation. The strength of recommendation also takes into account the quality,
guantity, and the trade-off between the benefits and harms of a treatment, the magnitude of a
treatment’s effect, and whether there is data on critical outcomes.

Strength of recommendation expresses the degree of confidence one can have in a
recommendation. As such, the strength expresses how possible it is that a recommendation will
be overturned by future evidence. It is very difficult for future evidence to overturn a
recommendation that is based on many high quality randomized controlled trials that show a
large effect. It is much more likely that future evidence will overturn recommendations derived
from a few small retrospective comparative studies. Consequently, recommendations based on
the former kind of evidence are given a high strength of recommendation and recommendations
based on the latter kind of evidence are given a low strength.

To develop the strength of a recommendation, AAOS staff first assigned a preliminary strength
for each recommendation that took only the final quality and the quantity of evidence (see
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Table 1).

Table 1. Strength of Recommendation Descriptions

Overall
Strength of
Strength Evidence Description of Evidence Quality Strength Visual
Evidence from two or more “High” quality studies with
Strong Strong consistent findings for recommending for or against the ****
intervention.
Evidence from two or more “Moderate” quality studies with
Moderate Moderate  consistent findings, or evidence from a single “High” quality ***
study for recommending for or against the intervention.
Evidence from two or more “Low” quality studies with
Low Strength  consistent findings or evidence from a single “Moderate”
Limited Evidence or  quality study recommending for against the intervention or **
Conflicting diagnostic or the evidence is insufficient or conflicting and
Evidence does not allow a recommendation for or against the
intervention.
There is no supporting evidence. In the absence of reliable
evidence, the guideline development group is making a
Consensus*  No Evidence  recommendation based on their clinical opinion. Consensus *

statements are published in a separate, complimentary
document.

WORDING OF THE FINAL RECOMMENDATIONS

To prevent bias in the way recommendations are worded, the AAOS uses specific predetermined
language stems that are governed by the evidence strengths. Each recommendation was written
using language that accounts for the final strength of the recommendation. This language, and
the corresponding strength, is shown in Table 2.

Table 2. AAOS Guideline Language Stems

Guideline Language
Strong evidence supports that the practitioner

Strength of Recommendation

should/should not do X, because... Strong

Moderate evidence supports that the practitioner Moderate

could/could not do X, because...

Limited evidence supports that the practitioner might/might o

Limited

not do X, because...

In the absence of reliable evidence, it is the opinion of this -
Consensus

guideline development group that...*
*Consensus based recommendations are made according to specific criteria. These criteria can be found
in Appendix VII.

APPLYING THE RECOMMENDATIONS TO CLINICAL PRACTICE

To increase the practicality and applicability of the guideline recommendations in this document,
the information listed in Table 3 provides assistance in interpreting the correlation between the
strength of a recommendation and patient counseling time, use of decision aids, and the impact
of future research
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Table 3. Clinical Applicability: Interpreting the Strength of a Recommendation

Strength of Patient Counseling Impact of Future
Recommendation (Time) Decision Aids Research

Least Important, unless

the evidence supports no

Strong Least difference between two Not likely to change
alternative interventions
Moderate Less Less Important Less likely to change
Limited More Important . Change_
possible/anticipated
Consensus Most Most Important Impact unknown

VOTING ON THE RECOMMENDATIONS

The recommendations and their strength were voted on by the guideline development group
members during the final meeting. If disagreement between the guideline development group
occurred, there was further discussion to see whether the disagreement(s) could be resolved.
Recommendations were approved and adopted in instances where a simple majority (60%) of the
guideline development group voted to approve.

STATISTICAL METHODS

ANALYSIS OF INTERVENTION/PREVENTION DATA

When possible, the AAOS EBM Unit recalculates the results reported in individual studies and
compile them to answer the recommendations. The results of all statistical analysis conducted by
the AAOS EBM Unit are conducted using SAS 9.4. SAS was used to determine the magnitude,
direction, and/or 95% confidence intervals of the treatment effect. For data reported as means
(and associated measures of dispersion) the mean difference between groups and the 95%
confidence interval was calculated and a two-tailed t-test of independent groups was used to
determine statistical significance. When published studies report measures of dispersion other
than the standard deviation the value was estimated to facilitate calculation of the treatment
effect. In studies that report standard errors or confidence intervals the standard deviation was
back-calculated. In some circumstances statistical testing was conducted by the authors and
measures of dispersion were not reported. In the absence of measures of dispersion, the results of
the statistical analyses conducted by the authors (i.e. the p-value) are considered as evidence. For
proportions, we report the proportion of patients that experienced an outcome along with the
percentage of patients that experienced an outcome. The variance of the arcsine difference was
used to determine statistical significance.M® P-values < 0.05 were considered statistically
significant.

When the data was available, we performed meta-analyses using the random effects method of
DerSimonian and Laird.M! A minimum of three studies was required for an outcome to be
considered by meta-analysis. Heterogeneity was assessed with the I-squared statistic. Meta-
analyses with I-squared values less than 50% were considered as evidence. Those with I-squared
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larger than 50% were not considered as evidence for this guideline. All meta-analyses were
performed using SAS 9.4. The arcsine difference was used in meta-analysis of proportions. In
order to overcome the difficulty of interpreting the magnitude of the arcsine difference, a
summary odds ratio is calculated based on random effects meta-analysis of proportions and the
number needed to treat (or harm) is calculated. The standardized mean difference was used for
meta-analysis of means and magnitude was interpreted using Cohen’s definitions of small,
medium, and large effect.

PEER REVIEW

Following the final meeting, the guideline draft undergoes peer review for additional input from
external content experts. Written comments are provided on the structured review form (see
Appendix VII). All peer reviewers are required to disclose their conflicts of interest.

To guide who participates, the guideline development group identifies specialty societies at the
introductory meeting. Organizations, not individuals, are specified.

The specialty societies are solicited for nominations of individual peer reviewers approximately
six weeks before the final meeting. The peer review period is announced as it approaches and
others interested are able to volunteer to review the draft. The chairs of the guideline
development group and chair of the AAOS committee on Evidence Based Quality and Value
reviews the draft of the guideline prior to dissemination.

Some specialty societies (both orthopaedic and non-orthopaedic) ask their evidence-based
practice (EBP) committee to provide review of the guideline. The organization is responsible for
coordinating the distribution of our materials and consolidating their comments onto one form.
The chair of the external EBP committees provides disclosure of their conflicts of interest (COI)
and manages the potential conflicts of their members.

Again, the AAOS asks for comments to be assembled into a single response form by the
specialty society and for the individual submitting the review to provide disclosure of potentially
conflicting interests. The peer review stage gives external stakeholders an opportunity to provide
evidence-based direction for modifications that they believe have been overlooked. Since the
draft is subject to revisions until its approval by the AAOS Board of Directors as the final step in
the guideline development process, confidentiality of all working drafts is essential.

The chairs of the guideline development group and the manager of the AAQOS evidence-based
medicine unit drafts the initial responses to comments that address methodology. These
responses are then reviewed by the chair and co-chair, who respond to questions concerning
clinical practice and techniques. The director of the Department of Research and Scientific
Affairs may provide input as well. All comments received and the initial drafts of the responses
are also reviewed by all members of the guideline development group. All proposed changes to
recommendation language as a result of peer review are based on the evidence and undergoes
majority vote by the guideline development group members. Final revisions are summarized in a
detailed report that is made part of the guideline document throughout the remainder of the
review and approval processes.
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The AAQOS believes in the importance of demonstrating responsiveness to input received during
the peer review process and welcomes the critiques of external specialty societies. Following
final approval of the guideline, all individual responses are posted on our website
http://www.aaos.org/guidelines with a point-by-point reply to each non-editorial comment.
Reviewers who wish to remain anonymous notify the AAOS to have their names de-identified,;
their comments, our responses, and their COI disclosures are still posted.

Review of the Surgical Management of Osteoarthritis of the Knee guideline was requested of 21
organizations. Seven individuals representing six organizations returned comments on the
structured review form (see Appendix VI1I).

PUBLIC COMMENTARY

After modifying the draft in response to peer review, the guideline was subjected to a thirty day
period of “Public Commentary.” Commentators consist of members of the AAOS Board of
Directors (BOD), members of the Council on Research and Quality (CORQ), members of the
Board of Councilors (BOC), and members of the Board of Specialty Societies (BOS). The
guideline is automatically forwarded to the AAOS BOD and CORQ so that they may review it
and provide comment prior to being asked to approve the document. Members of the BOC and
BOS are solicited for interest. If they request to see the document, it is forwarded to them for
comment. Based on these bodies, over 200 commentators have the opportunity to provide input
into this guideline. One organization returned public comments.

THE AAOS GUIDELINE APPROVAL PROCESS

This final guideline draft must be approved by the AAOS Committee on Evidence Based Quality
and Value Committee, the AAOS Council on Research and Quality, and the AAOS Board of
Directors. These decision-making bodies are described in Appendix Il and are not designated to
modify the contents. Their charge is to approve or reject its publication by majority vote.

REVISION PLANS

This guideline represents a cross-sectional view of current treatment and may become outdated
as new evidence becomes available. This guideline will be revised in accordance with new
evidence, changing practice, rapidly emerging treatment options, and new technology. This
guideline will be updated or withdrawn in five years in accordance with the standards of the
National Guideline Clearinghouse.

GUIDELINE DISSEMINATION PLANS

The primary purpose of the present document is to provide interested readers with full
documentation about not only our recommendations, but also about how we arrived at those
recommendations.

ORTHOGUIDELINES

To view all AAOS published guideline recommendations in a user-friendly app, please visit
www.orthoguidelines.org.
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Shorter versions of the guideline are available in other venues. Publication of most guidelines is
announced by an Academy press release, articles authored by the guideline development group
and published in the Journal of the American Academy of Orthopaedic Surgeons, and articles
published in AAOS Now. Most guidelines are also distributed at the AAOS Annual Meeting in
various venues such as on Academy Row and at Committee Scientific Exhibits.

Selected guidelines are disseminated by webinar, an Online Module for the Orthopaedic
Knowledge Online website, Radio Media Tours, Media Briefings, and by distributing them at
relevant Continuing Medical Education (CME) courses and at the AAOS Resource Center.

Other dissemination efforts outside of the AAOS will include submitting the guideline to the
National Guideline Clearinghouse and distributing the guideline at other medical specialty
societies” meetings.
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RECOMMENDATIONS
OVERVIEW OF ARTICLES BY RECOMMENDATION

Strength of Included Articles by Recommendation

OLow ®EModerate EHigh

30

25

20

=
o

# Of Included Articles
'_\
()]

Recommendation

e & .. 3 & )
S S J ) X
& & & @0\” \Q&Q @o“ N
NN & & e QUG
Q‘b' 6@ %%\4 6 QS)% &@
. o~ 3 & o
. N> &(50 %Q q}\‘b‘ ) .Q\QQO é}x
"‘0\0 <& QQ’ P TS > @
& \,O & Q, Qié\ \%Q @@
W P (@ & & ®
g NS & o i
N 19 ]

* See Appendix XIII for details regarding support

41




RISK STRATIFICATION RECOMMENDATIONS

This AAOS guideline provides risk stratification for various potentially reversible/maximized factors/conditions
(obesity, diabetes, chronic pain, depression/anxiety and cirrhosis/hepatitis C). By design the literature was reviewed as
pertains to patients having a total knee arthroplasty. That literature is limited in terms of a wide variety of other risks,
especially those that are not reversible. Capturing the rates of certain complications such as myocardial infarction,
stroke, pneumonia etc., is not statistically possible from the higher quality levels of the literature because they are rare
and the numbers of patients available in most studies limited. These areas were considered beyond the methodology of
the current guideline.

BMI AS A RISK FACTOR
Strong evidence supports that obese patients have less improvement in outcomes with total knee arthroplasty (TKA).

Strength of Recommendation: Strong Evidence Fokok ke

Description: Evidence from two or more “High”” strength studies with consistent findings for recommending for or against the intervention.

DIABETES AS ARISK FACTOR
Moderate evidence supports that patients with diabetes are at higher risk for complications with total knee arthroplasty
(TKA).

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a single ““High’” quality study
for recommending for or against the intervention.

CHRONIC PAIN AS A RISK FACTOR
Moderate evidence supports that patients with select chronic pain conditions have less improvement in patient reported
outcomes with TKA.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a single ““High’” quality study
for recommending for or against the intervention.

DEPRESSION/ANXIETY AS A RISK FACTOR
Limited evidence supports that patients with depression and/or anxiety symptoms have less improvement in patient
reported outcomes with total knee arthroplasty (TKA).

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low’ strength studies with consistent findings or evidence from a single study for recommending for
or against the intervention or diagnostic test or the evidence is insufficient or conflicting and does not allow a recommendation for or against
the intervention.

CIRRHOSIS/HEPATITIS C AS ARISK FACTOR
Limited evidence supports that patients with cirrhosis or hepatitis C are at higher risk for complications with total knee
arthroplasty (TKA).
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Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single study for recommending for
or against the intervention or diagnostic test or the evidence is insufficient or conflicting and does not allow a recommendation for or against
the intervention.

RATIONALES
RATIONALE: BMI AS A RISK FACTOR

There were four high quality papers extracted that addressed complication rates after total knee arthroplasty for obese
patients. Two (Bordini 2009, Judge 2012) demonstrated no higher complication rates in obese patients, whereas the
other two (Jamsen, 2013, Amin,2006) did show higher rates of complications. The conflicting high quality papers
negate each other and did not allow for a recommendation regarding complications. There were two high quality papers
that demonstrated less improvement in functional outcomes in obese patients after total knee arthroplasty (Judge 2012,
Amin 2006). As such the recommendation was made that strong evidence supports the risk for less good outcomes
after total knee arthroplasty.

RATIONALE: DIABETES AS A RISK FACTOR

There was one high quality paper (Jamsen 2013) that showed a higher rate of complications and an increased risk of
revision surgery for diabetics after total knee arthroplasty. Since it was the only high quality paper extracted, the
recommendation strength is moderate.

RATIONALE: CHRONIC PAIN AS A RISK FACTOR

One moderate quality paper (Boyle 2014) used low back pain as one form of chronic pain and demonstrated less good
outcomes. Another moderate quality paper (Perruccio 2012) showed less good outcomes after total knee arthroplasty
for patients with multiple joint and/or spine pain. The two retain a moderate quality of evidence leading to the
recommendation that moderate evidence supports that patients with select chronic pain conditions have less
improvement in patient reported outcomes with total knee arthroplasty.

RATIONALE: DEPRESSION/ANXIETY AS A RISK FACTOR

One moderate quality study (Duiven 2013) and one low quality paper (Singh 2010) demonstrated less good outcomes
in patients with anxiety/depression. There only being one moderate quality paper, the recommendation made was that
limited evidence supports that patients with depression and/or anxiety symptoms have less improvement in patient
reported outcomes with total knee arthroplasty.

RATIONALE: CIRRHOSIS/HEPATITIS C AS A RISK FACTOR

Given that the liver is the target organ for hepatitis C, these two risk factors were grouped together. Shih (2004)
demonstrated higher complication rates after total knee arthroplasty in patients with cirrhosis and was assigned
moderate quality. Pour (2011) was lower quality paper that demonstrated the same in patients with hepatitis C virus
status alone and without liver damage. Given the one moderate study and one low quality study, the recommendation
was made that limited evidence supports that patients with cirrhosis or hepatitis C are at higher risk for complications
with total knee arthroplasty.

RISK/HARMS STATEMENT

The above co-morbidity groups each have wide spectrums of disease intensity and subsequent great variability in terms
of marginally less good outcomes and higher risk. There is a possible risk of patients being treated as a member of a
class, rather than as individuals. This is especially the case given that federal payments are increasingly being linked to
rates of readmission and complications as well as cost and outcomes. The risk adjustments are not exact enough to
protect hospitals and surgeons if they offer surgery to all patients from co-morbidity classes with higher risk or less
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good outcomes. Given the current pressures from value based payments, separating out the patients with lower
expression of their co-morbidities for treatment is less likely than avoidance of the particular class as a whole, even if
there is a high likelihood of success for selective cases.

FUTURE RESEARCH

Future research can be directed in several directions. One direction would be the evaluation of patient’s outcomes and
risks after they have had successful treatment of their co-morbidity. Examples would include patients successfully
status post gastric bypass surgery or those patients treated for, and who have eradication of, hepatitis C.

Sub-group analysis of various levels of involvement of the above co-morbidities has been difficult because of smaller
cohorts or the use of administrative data sets with only a few non-discriminating utilized codes. Future research could
be addressed towards utilization of more complex registry data to better define the marginal increase in risk and less
good outcomes for patients with less severe expression of various co-morbidities. It could also address the creation of
better models of risk adjustment for performance measures in such sub-groups versus those with more severe
expression of disease. Careful analysis of risk category may also be helpful to assess if one or more component of the
risk factor contributes significantly or may act as a surrogate (e.g. malnutrition in obesity).
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RESULTS

SUMMARY OF FINDINGS TABLE 20: OBESITY
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SUMMARY OF FINDINGS TABLE 21: OTHER RISK FACTORS
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QUALITY EVALUATION TABLE 11: RISK STRATIFICATION

Quality Chart Key

® =No Flaw in Domain of Interest
O =Flawin Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Prognostic

Study Representative Reason for | Prognostic Outcome Confounders Appropriate Inclusion Strength
Population Follow Up | Factor Measured | Measurement Statistical Analysis
Loss
Amin,A K., 2006 O . . . . . Include High Quality
Amin,A.K., 2006 ® o o o @) ® Include gjgftfyate
Attal,N., 2014 o o . . O O Include Low Quality
Moderat
Baker,P., 2012 . o . . O . Include Ql?aI?tr)jl ¢
Bordini,B., 2009 . . . . . 0 Include High Quality
Mod
Boyle,J.K., 2014 () ® O ® ® ® Include QL?aI?t';ite
Duchman,K.R., 2014 . 0 . . O . Include gfﬂ?&te
Duivenvoorden,T., 2013 . . O . . . Include gl?;jﬁt?te
Hanusch,B.C., 2014 o 0 . . o O Include Low Quality
Hirschmann,M.T., 2013 o (:' o . O . Include Low Quality
Jamsen,E., 2012 . . . . O . Include gfﬂ?&te
Jamsen,E., 2013 . . . . . . Include High Quality
Jamsen,E., 2014 ® ® ® ® O QD Include gﬁ:ﬁg‘;‘te
Moderat
Jarvenpaa,J., 2012 o 0 . . o . Include QL?aI?tr)?l ¢
Jones,C.A., 2012 . o . . . O Include gfﬂ?&te
Judge,A., 2012 . 0 . . . . Include High Quality
Lizaur-Utrilla,A., 2015 . o . . . o Include High Quality

* See Appendix XIII for details regarding support



Study Representative Reason for | Prognostic Outcome Confounders Appropriate Inclusion Strength
Population Follow Up | Factor Measured | Measurement Statistical Analysis
Loss
Napier,R.J., 2014 O . . . O . Include gﬁ;?t?te
Nashi,N., 2014 o 0 . O o o Include Low Quality
Nunez,M., 2011 . . . . O . Include gl?;jl?t?te
Perruccio,A.V., 2012 O C' . . . . Include gﬁ;?t?te
Pour,A.E., 2011 O . 0 . O O Include Low Quality
Sharma,L., 1996 . . . . . O Include gﬁg?ﬁte
) Moderat

shih,L.Y., 2004 o q ] ® ® O ® Include Qlj’alftr;‘ ¢
Singh,J.A., 2010 . (:' . O . O Include Low Quality
Singh,J.A., 2013 . o . . O o Include Low Quality
van Jonbergen,H.P., 2010 . . . . . o Include High Quality
Yeung,E., 2011 . . . . O . Include gﬁ;?t?te
Berend,K.R., 2005 . . O . O . ech:fjsr?(s;available Low Quality
Cavaignac,E., 2013 . (:' . . O O ech;fjsre]iavailable Low Quality
Dowsey,M.M., 2010 o ® ® ® O O Dot bestavailable | | ow Quality
Lizaur-Utrilla,A., 2014 . o . O . O eNVc:fjgﬁziavailable Low Quality
Nafei A., 1096 o (] ] o O O Mot best avallable | | oy Quality
Pandit H., 2011 o ® o O @) . Dot bestavailable | | ow Quality
Stickles,B., 2001 . . . . O O ech:fjsr?(s;available Low Quality
Thompson,S.A., 2013 o . . . O O ech;fjsre]iavailable Low Quality
Vazquez-Vela,Johnson G., 2003 . O o . O O L\Ivoi;[jsﬁz';available Low Quality
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DETAILED DATA TABLES
TABLE 4: - RISK STRATIFICATION: CHRONIC PAIN

patients with and
without pain after
TKA

Attal,N., 2014 Low score of 3 or none 6 months | Beck Depression 81 Mean Difference 2.7 (0.98, 4.42) patients with pain
Quality greater on Inventory at 6 months had
Brief Pain (higher=worse greater
Inventory symptom) in preoperative
patients with and depression
without pain after symptoms than
TKA thos with out pain
Attal,N., 2014 Low score of 3 or none 1 year Beck Depression 69 Mean Difference 1.7 (-0.05, 3.45) NS
Quality greater on Inventory
Brief Pain (higher=worse
Inventory symptom) in

* See Appendix XIII for details regarding support
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TABLE 5: RISK STRATIFICATION:

DIABETES

score

Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Duchman, K.R., | Moderate Any Not included in a 30 day Diabetes versus no 1588 None given NR NS
2014 Quality complication multivariate diabetes
after UKA analysis since
bivariate
association was
not significant
Nashi,N., 2014 Low Knee Socity unclear 2 years Diabetes versus no 357 NR NR NS
Quality Function diabetes
Jamsen,E., 2012 | Moderate Periprosthetic none 1 year Diagnosed with 3915 risk ratio 231 NS
Quality Joint Infection Diabetes at time of
surgery
Jones,C.A., 2012 | Moderate WOMAC bmi, diabetes, measured diabetes 0 regression coefficient 0.96 (-4.31, 6.22) NS
Quality function cardiac disease, at6
gender, age, months
diabetes*time and 3
interaction effect, years
gender*time
interaction, time
of measurement
Jones,C.A., 2012 | Moderate | WOMAC pain bmi, diabetes, measured diabetes*time 0 regression coefficient 0.25 (0.04, 0.46) pain scores kept
Quality cardiac disease, at 6 interaction effect continuously
gender, age, months decreasing after 6
diabetes*time and 3 months to 3 years
interaction effect, years among non-diabetic
gender*time patients but slightly
interaction, time increased after 6
of measurement monthsamong
diabetics.
Nashi,N., 2014 Low residual knee unclear 1 year Diabetes versus no 357 NR NR NS
Quality pain on Knee diabetes
society pain
score
Nashi,N., 2014 Low residual knee unclear 2 years Diabetes versus no 357 NR NR NS
Quality pain on Knee diabetes
society pain




Reference
Title

Quality

Outcome

Confounding
Adjustment

Duration

Comparison

Study

Statistic

Result

Significance

Jamsen,E., 2013

High
Quality

revision

age sex,
operation year,
laterality of
operation,
method of
prosthesis
fixation, type of
operating
hospital, other
comorbidities)

0-5 years

Diabetes versus no
Diabetes

53007

Hazard Ratio

1.27(1.08, 1.5)

patients with diabetes
had significantly higher
revision rates up to 5
years

Jamsen,E., 2013

High
Quality

revision

age sex,
operation year,
laterality of
operation,
method of
prosthesis
fixation, type of
operating
hospital, other
comorbidities)

>5 years

Diabetes versus no
Diabetes

53007

Hazard Ratio

0.48(0.22, 1.01)

NS
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TABLE 6: RISK STRATIFICATION: LIVER DISEASE

Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Shih,L.Y., Moderate Blood loss matched by age, gender, date of 8-128 cirrhosis versus no 102 by group continuous | 470 (333.55, 606.45) worse for cirrhosis
2004 Quality (mL) surgery, follow up duration months cirrhosis patients
Shih,L.Y., Moderate Blood matched by age, gender, date of 8-128 cirrhosis versus no 102 by group continuous 0.5 (-0.01, 1.01) NS
2004 Quality | transfusion (U) surgery, follow up duration months cirrhosis
Shih,L.Y., Moderate | Deep infection | matched by age, gender, date of >30 days cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality surgery, follow up duration cirrhosis
Shih,L.Y., Moderate Duration of matched by age, gender, date of 8-128 cirrhosis versus no 102 by group continuous 3(1.76, 4.24) worse for cirrhosis
2004 Quality hospitalization surgery, follow up duration months cirrhosis patients
(d)
Shih,L.Y., Moderate Hemoglobin matched by age, gender, date of 8-128 cirrhosis versus no 102 by group continuous -0.8 (-1.33, -0.27) worse for cirrhosis
2004 Quality (g/dL) surgery, follow up duration months cirrhosis patients
Shih,L.Y., Moderate | Knee Society matched by age, gender, date of 8-128 cirrhosis versus no 102 by group continuous -12 (-15.56, -8.44) worse for cirrhosis
2004 Quality Function surgery, follow up duration months cirrhosis patients
Shih,L.Y., Moderate Mortality matched by age, gender, date of 8-128 cirrhosis versus no 102 risk ratio 7.5 risk higher in
2004 Quality surgery, follow up duration months cirrhosis Cirrhosis patients
Shih,L.Y., Moderate Patellar matched by age, gender, date of | Perioperative cirrhosis versus no 102 % risk difference -1.96 NS
2004 Quality sublaxation surgery, follow up duration <30 days cirrhosis
postop
Shih,L.Y., Moderate | Polyethylene matched by age, gender, date of >30 days cirrhosis versus no 102 risk ratio 1 NS
2004 Quality Wear surgery, follow up duration cirrhosis
Shih,L.Y., Moderate anterior knee matched by age, gender, date of >30 days cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality pain surgery, follow up duration cirrhosis
Shih,L.Y., Moderate | bloody effusion | matched by age, gender, date of 30 days cirrhosis versus no 102 % risk difference 7.84 worse for cirrhosis
2004 Quality surgery, follow up duration cirrhosis patients
Shih,L.Y., Moderate | deep infection | matched by age, gender, date of 30 days cirrhosis versus no 102 % risk difference 3.92 NS
2004 Quality surgery, follow up duration cirrhosis
Shih,L.Y., Moderate | encephalopathy | matched by age, gender, date of | Perioperative | cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality surgery, follow up duration <30 days cirrhosis
postop
Shih,L.Y., Moderate heart failure matched by age, gender, date of | Perioperative | cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality surgery, follow up duration <30 days cirrhosis
postop

* See Appendix XIII for details regarding support
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Pour,AE., Low hemoglobin matched with the patients in postoperative seropositive but 96 Mean Difference 0.4 NS
2011 Quality drop (g/l) thestudy group for age, body- asymptomatic
mass index, sex, year of surgery, Hepatitis C versus
and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Pour,A.E., Low hospital stay matched with the patients in postoperative seropositive but 96 Mean Difference 2.5 longer hospital stay
2011 Quality thestudy group for age, body- asymptomatic in Hepatitis patients
mass index, sex, year of surgery, Hepatitis C versus
and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Shih,L.Y., Moderate infection matched by age, gender, date of | Perioperative | cirrhosis versus no 102 % risk difference 7.84 worse for cirrhosis
2004 Quality surgery, follow up duration <30 days cirrhosis patients
postop
Shih,L.Y., Moderate latrogenic matched by age, gender, date of 30 days cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality fracture surgery, follow up duration cirrhosis
Shih,L.Y., Moderate | limited range matched by age, gender, date of 30 days cirrhosis versus no 102 % risk difference 3.92 NS
2004 Quality of motion surgery, follow up duration cirrhosis
Pour,A.E., Low medical matched with the patients in postoperative seropositive but 96 OR 0.656(0.065, 6.57) NS
2011 Quality complications thestudy group for age, body- asymptomatic
mass index, sex, year of surgery, Hepatitis C versus
and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Pour,AE., Low need for matched with the patients in postoperative seropositive but 96 OR 0.714(0.297, 1.717) NS
2011 Quality transfusion thestudy group for age, body- asymptomatic

mass index, sex, year of surgery,
and medical
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)

Hepatitis C versus
no Hepatitis
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Pour,A.E., Low needed matched with the patients in postoperative seropositive but 96 OR 2.032(0.123, 33.583) NS
2011 Quality manipulation thestudy group for age, body- asymptomatic
under mass index, sex, year of surgery, Hepatitis C versus
anesthesia and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Shih,L.Y., Moderate pathological matched by age, gender, date of >30 days cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality fracture surgery, follow up duration cirrhosis
Shih,L.Y., Moderate pulmonary matched by age, gender, date of | Perioperative | cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality edema surgery, follow up duration <30 days cirrhosis
postop
Pour,AE., Low revision matched with the patients in postoperative seropositive but 96 OR 3.207(0.508, 20.249) NS
2011 Quality thestudy group for age, body- asymptomatic
mass index, sex, year of surgery, Hepatitis C versus
and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Shih,L.Y., Moderate superficial matched by age, gender, date of 30 days cirrhosis versus no 102 risk ratio 3 NS
2004 Quality infection surgery, follow up duration cirrhosis
Pour,AE., Low surgical matched with the patients in postoperative seropositive but 96 OR 1.221(0.273, 5.466) NS
2011 Quality complications thestudy group for age, body- asymptomatic
mass index, sex, year of surgery, Hepatitis C versus
and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Shih,L.Y., Moderate | tibial loosening | matched by age, gender, date of >30 days cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality surgery, follow up duration cirrhosis
Shih,L.Y., Moderate total matched by age, gender, date of 8-128 cirrhosis versus no 102 risk ratio 7.333333333 risk higher in
2004 Quality complications surgery, follow up duration months cirrhosis Cirrhosis patients
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Pour,A.E., Low units transfused matched with the patients in postoperative seropositive but 96 Mean Difference -0.02 NS(p=.07)
2011 Quality thestudy group for age, body- asymptomatic
mass index, sex, year of surgery, Hepatitis C versus
and medical no Hepatitis
comorbidities(including
diabetes, rheumatoid arthritis,
and
immunosuppressiveconditions)
Shih,L.Y., Moderate upper Gl matched by age, gender, date of | Perioperative | cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality bleeding surgery, follow up duration <30 days cirrhosis
postop
Shih,L.Y., Moderate wound matched by age, gender, date of 30 days cirrhosis versus no 102 % risk difference 1.96 NS
2004 Quality dishiscence surgery, follow up duration cirrhosis
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TABLE 7: RISK STRATIFICATION: NEUROLOGIC DISEASE

Reference
Title

Quality

Outcome

Confounding
Adjustment

Duration

Comparison

Study

Statistic

Result

Significance

Jamsen,E., 2013

High
Quality

revision

age sex, operation
year, laterality of
operation, method
of prosthesis
fixation, type of
operating hospital,
other
comorbidities)

median 5
years

Neurodegenerative
disease versus
Neurodegenerative
disease

53007

Hazard Ratio

1.32(0.95, 1.82)

NS

Jamsen,E., 2014

Moderate
Quality

revision

Age, gender,
hospiral
districtarea (i.e.
geographical
region), month and
year of
surgery,history of
other joint
replacements and
comorbidity

upto2
years

Parkinson's versus no
Parkinson's Disease

Hazard Ratio

1.14(.64, 2.03)

NS

Jamsen,E., 2014

Moderate
Quality

revision

Age, gender,
hospiral
districtarea (i.e.
geographical
region), month and
year of
surgery,history of
other joint
replacements and
comorbidity

after 2
years

Parkinson's versus no
Parkinson's Disease

Hazard Ratio

47(.14, 1.53)

NS

* See Appendix XIII for details regarding support
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TABLE 8: RISK STRATIFICATION: OBESITY

* See Appendix XIII for details regarding support

Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Duchman, K.R., | Moderate Any Baseline functional 30 day BMI>=30,BMI<30 1588 Logistic regression Odds Ratio 2.520 (1.336- Higher risk of
2014 Quality complication independence 4.752) complications
after UKA for obese
patients
Baker,P., 2012 Moderate Bleeding none 6 months BMI(40-60 versus 15- 2310 risk ratio 1.23 NS
Quality problems 24.9)
Baker,P., 2012 Moderate Bleeding none 6 months BMI(40-60 versus 25- | 12381 risk ratio 1.02 NS
Quality problems 39.9)
Baker,P., 2012 Moderate Bleeding none 6 months BMI(15-24.9 versus 25- | 12655 risk ratio 0.83 NS
Quality problems 39.9)
Napier,R.J., 2014 | Moderate | Deep infection matched by age at 3 months BMI over 40 versus 100 risk difference -4 (-9.43, 1.43) NS
Quality BMI less than 30
Napier,R.J., 2014 | Moderate | Deep infection matched by age 1 year BMI over 40 versus 100 risk difference 0(0,0) NS
Quality BMI less than 30
Napier,R.J., 2014 | Moderate Deep vein matched by age at 3 months BMI over 40 versus 100 risk difference 0 (0, 0) NS
Quality thrombosis BMI less than 30
Napier,R.J., 2014 | Moderate Deep vein matched by age 1 year BMI over 40 versus 100 risk difference 0(0,0) NS
Quality thrombosis BMI less than 30
Amin,A.K., 2006 | Moderate Deep venous none Peri-Op BMI> 30, BMI <30 320 0.38 NS
Quality thrombosis
Bordini,B., 2009 High Hematoma postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Perruccio,A.V., | Moderate | Hospital Anxiety | age, sex, level of mean 12.5 BMI<=25,BMI>25-<30 435 Regression Coefficient -0.49(-1.36, NS
2012 Quality and Depression | education, obesity, months 0.37)
Score-post op comorbidity count
Depression
Perruccio,A.V., | Moderate | Hospital Anxiety age, sex, level of mean 12.5 BMI<=25,BMI>=30 435 Regression Coefficient -0.4(-1.26, NS
2012 Quality and Depression education, obesity, months 0.46)
Score-post op comorbidity count
Depression
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Perruccio,A.V., | Moderate | Hospital Anxiety | age, sex, level of mean 12.5 BMI<=25,BMI>25-<30 435 Regression Coefficient -1.26(-2.23, - NS
2012 Quality and Depression | education, obesity, months 0.28)
Score-post op comorbidity count
anxiety
Perruccio,A.V., Moderate | Hospital Anxiety age, sex, level of mean 12.5 BMI<=25,BMI>=30 435 Regression Coefficient -0.9(-1.86, NS
2012 Quality and Depression | education, obesity, months 0.06)
Score-post op comorbidity count
anxiety
Yeung,E. 2011 | Moderate Hospital for matched for age 10 years BMI<30, BMI>=30 100 Mean Difference 1.7 non-obese
Quality Special Surgery | sex, side of surgery group
Function score , surgeon, time to
follow up
Yeung,E. 2011 | Moderate Hospital for matched for age 10 years BMI<30, BMI>=30 100 Mean Difference 05 NS
Quality Special Surgery | sex, side of surgery
Pain score , surgeon, time to
follow up
Napier,R.J., 2014 | Moderate Hyperesthesia matched by age at 3 months BMI over 40 versus 100 OR 2.042(0.179, NS
Quality BMI less than 30 23.271)
Napier,R.J., 2014 | Moderate Hyperesthesia matched by age 1 year BMI over 40 versus 100 risk difference 2 (-1.88,5.88) NS
Quality BMI less than 30
Napier,R.J., 2014 | Moderate Intra-operative matched by age at 3 months BMI over 40 versus 100 risk difference -2 (-5.88, 1.88) NS
Quality tibial plateau BMI less than 30
fracture
Amin,A.K., 2006 | Moderate Knee Society none 6 months BMI> 30, BMI <30 283 Mean Difference -4.2 NS
Quality Score-Function-
Function
Amin,A.K., 2006 | Moderate Knee Society none 18 months BMI> 30, BMI <30 283 Mean Difference 5.6 NS
Quality | Score-Function-
Function
Amin,A.K., 2006 | Moderate Knee Society none 36 months BMI> 30, BMI <30 283 Mean Difference 7.5 NS
Quality Score-Function-
Function
Amin,A.K., 2006 | Moderate Knee Society none 60 months BMI> 30, BMI <30 283 Mean Difference 0.4 NS
Quality Score-Function-
Function
Jarvenpaa,J., Moderate Knee society none mean 10.8 BMI>=30,BMI<30 52 mean difference -12.7 NS
2012 Quality function
Amin,A.K., 2006 | Moderate Mortality- none hours BMI> 30, BMI <30 370 risk difference 0.5 NS
Quality Mortality
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Judge,A., 2012 High Oxford Knee age, baseline 6 months bmi per 5 unit increase 1991 regression coefficient 0.44 (0.86, for each 5 unit
Quality Score Oxford Knee 0.01) increase in bmi,
Score, sex, side of patients score
surgery, primary an average of
diagnosis, .44 points
Operation worse on the
Type(TKR versus OKS
UKR, ASA
grade,EQ-5D
anxiety score, year
of surgery
Baker,P., 2012 Moderate Oxford Knee BMI(40-60 versus 6 months BMI(40-60 versus 15- 2310 Mean Difference 0.5(-0.5, 1.5) NS
Quality Score 15-24.9 )age, sex, 249)
ASA grade,
number of
comorbidities,
general health
rating
Baker,P., 2012 Moderate Oxford Knee BMI(40-60 versus 6 months BMI(40-60 versus 25- | 12381 Mean Difference 0.9(0.1, 1.6) improvement
Quality Score 25-39.9)age, sex, 39.9) greater in
ASA grade, patients with
number of bmi>40 than
comorbidities, between 25-
general health 39.9
rating
Baker,P., 2012 Moderate Oxford Knee BMI(15-24.9 6 months BMI(15-24.9 versus 25- | 12655 Mean Difference 0.4(-0.3, 1.1) NS
Quality Score versus 25- 39.9)
39.9)age, sex, ASA
grade, number of
comorbidities,
general health
rating
Napier,R.J., 2014 | Moderate Oxford Knee matched by age 3 months BMI over 40 versus 100 Mean Difference -1(-4.22,2.22) NS
Quality Score BMI less than 30
Napier,R.J., 2014 | Moderate Oxford Knee matched by age 1 year BMI over 40 versus 100 Mean Difference -0.9 (-4.59, NS
Quality Score BMI less than 30 2.79)
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Judge,A., 2012 High Oxford Knee 6 months bmi per 5 unit increase 1991 regression coefficient -0.33 (-0.57, - | foreach 5 unit
Quality Score (OKS) 0.09) increase in bmi,
function patients score
an average of
.33 points
worse on the
OKS function
Judge,A., 2012 High Oxford Knee 6 months bmi per 5 unit increase 1991 OR 0.80 (0.68, for each 5 units
Quality Score (OKS) 0.94) increase in BMI
function reached the odds of
Patient reching the
Acceptable patient
Symptom State acceptable
symptom state
decreases
significantly
Judge,A., 2012 High Oxford Knee 6 months bmi per 5 unit increase 1991 regression coefficient -0.13 (-0.36, NS
Quality Score (OKS) 0.09)
pain
Judge,A., 2012 High Oxford Knee 6 months bmi per 5 unit increase 1991 OR 0.94 (0.84, NS
Quality Score (OKS) 1.06)
pain reached
Patient
Acceptable
Symptom State
Judge,A., 2012 High Oxford Knee 6 months bmi per 5 unit increase 1991 OR 0.90 (0.80, NS
Quality Score (OKS) 1.01)
reached Patient
Acceptable
Symptom State
Bordini,B., 2009 High PE postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Napier,R.J., 2014 | Moderate Peri-operative matched by age at 3 months BMI over 40 versus 100 risk difference 0(0,0) NS
Quality mortality BMI less than 30
Jamsen,E., 2012 | Moderate Periprosthetic none 1 year BMI>=40, BMI<40 3915 risk ratio 5.78 worse in
Quality Joint Infection patients with
higher BMI
Napier,R.J., 2014 | Moderate Pes anserinus matched by age at 3 months BMI over 40 versus 100 risk difference -4 (-9.43, 1.43) NS
Quality bursitis BMI less than 30
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Napier,R.J., 2014 | Moderate Pes anserinus matched by age 1 year BMI over 40 versus 100 risk difference -2 (-5.88, 1.88) NS
Quality bursitis BMI less than 30
Napier,R.J., 2014 | Moderate Phlebitis matched by age at 3 months BMI over 40 versus 100 risk difference -2 (-5.88, 1.88) NS
Quality BMI less than 30
Napier,R.J., 2014 | Moderate Poor Flexion matched by age at 3 months BMI over 40 versus 100 OR 1(0.061, NS
Quality BMI less than 30 16.445)
Napier,R.J., 2014 | Moderate Poor Flexion matched by age 1 year BMI over 40 versus 100 risk difference -2 (-5.88, 1.88) NS
Quality BMI less than 30
Napier,R.J., 2014 | Moderate | Poor extension matched by age at 3 months BMI over 40 versus 100 risk difference 4 (-1.43,9.43) NS
Quality BMI less than 30
Perruccio,A.V., Moderate | Profile of Mood age, sex, level of mean 12.5 BMI<=25,BMI>25-<30 435 Regression Coefficient -1.17(-2.55, NS
2012 Quality States- post op education, obesity, months 0.22)
fatigue comorbidity count
Perruccio,A.V., | Moderate | Profile of Mood age, sex, level of mean 12.5 BMI<=25,BMI>=30 435 Regression Coefficient -0.67(-2.05, NS
2012 Quality States- post op education, obesity, months 0.7)
fatigue comorbidity count
Napier,R.J., 2014 | Moderate Prolonged matched by age at 3 months BMI over 40 versus 100 OR 5.444(0.612, NS
Quality wound ooze BMI less than 30 48.395)
Napier,R.J., 2014 | Moderate Rash matched by age at 3 months BMI over 40 versus 100 risk difference 2 (-1.88, 5.88) NS
Quality BMI less than 30
Baker,P., 2012 Moderate Reoperation none 6 months BMI(15-24.9 versus 25- | 2310 risk ratio 0.65 NS
Quality 39.9)
Baker,P., 2012 Moderate Reoperation none 6 months BMI(15-24.9 versus 25- | 12381 risk ratio 0.71 NS
Quality 39.9)
Baker,P., 2012 Moderate Reoperation none 6 months BMI(15-24.9 versus 25- | 12655 risk ratio 1.09 NS
Quality 39.9)
Yeung,E. 2011 | Moderate Revision matched for age 10 years BMI<30, BMI>=30 100 odds ratio .49(.042, 5.58) NS
Quality (implant sex, side of surgery
survival) , surgeon, time to
follow up
Napier,R.J., 2014 | Moderate SF-12 Mental matched by age 3 months BMI over 40 versus 100 Mean Difference 1.6 (-2.59, NS
Quality Component BMI less than 30 5.79)
Score
Napier,R.J., 2014 | Moderate SF-12 Mental matched by age 1 year BMI over 40 versus 100 Mean Difference -3.3 (-7.75, NS
Quality Component BMI less than 30 1.15)
Score

61



Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Napier,R.J., 2014 | Moderate | SF-12 Physical matched by age 3 months BMI over 40 versus 100 Mean Difference 1.9 (-1.69, NS
Quality Component BMI less than 30 5.49)
Score
Napier,R.J., 2014 | Moderate | SF-12 Physical matched by age 1 year BMI over 40 versus 100 Mean Difference -0.8 (-4.96, NS
Quality Component BMI less than 30 3.36)
Score
Sharma,L.; Moderate | Sf-36 Physical social support, 3 months continuous predictor 57 Correlation -0.04 NS
Sinacore,J.; Quality Functioning- gender, age,
Daugherty,C.; Function education, role
Kuesis,D.T.; function-emotional
Stulberg,S.D.; score, social
Lewis,M.; function,
Baumann,G.; motivation,
Chang,R.W. previous
reconstruction,
CIRS score, BMI,
pain, physical
function, quad
strength
Napier,R.J., 2014 | Moderate | Signifcant pain matched by age at 3 months BMI over 40 versus 100 OR 1.532(0.245, NS
Quality BMI less than 30 9.587)
Napier,R.J., 2014 | Moderate | Significant pain matched by age 1 year BMI over 40 versus 100 OR 0.235(0.025, NS
Quality BMI less than 30 2.181)
Napier,R.J., 2014 | Moderate Superficial matched by age at 3 months BMI over 40 versus 100 risk difference 8 (0.48, 15.52) | risk is higher in
Quality infection BMI less than 30 morbidly obese
patients with
BMI of at least
40
Napier,R.J., 2014 | Moderate Superficial matched by age 1 year BMI over 40 versus 100 risk difference 0(0,0) NS
Quality infection BMI less than 30
Singh, J.A., 2010 Low Unlimited age, gender, BMI, 2 years BMI between 25 and 4701 None given NR NS
Quality | walking distance comorbidity, 29.9 versus less than 25
income, distance
frommedical

center, ASA class,
operative diagnosis
and the type of
implant
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Singh, J.A., 2010

Low
Quality

Unlimited
walking distance

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between 30 and
34.99 versus less than
25

4701

None given

NR

NS

Singh, J.A., 2010

Low
Quality

Unlimited
walking distance

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between 35 and
39.9 versus less than 25

4701

None given

NR

NS

Singh, J.A., 2010

Low
Quality

Unlimited
walking distance

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between at least 40
versus less than 25

4701

None given

NR

risk higher in

patients with
BMI of at least
40 than patients

Singh, J.A., 2010

Low
Quality

Unlimited
walking distance

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 25 and
29.9 versus less than 25

4211

None given

NR

NS

Singh, J.A., 2010

Low
Quality

Unlimited
walking distance

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 30 and
34.99 versus less than
25

4211

None given

NR

NS
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Singh, J.A., 2010 Low Unlimited age, gender, BMI, 5 years BMI between 35 and 4211 None given NR Higher risk in
Quality | walking distance comorbidity, 39.9 versus less than 25 higher bmi
income, distance group
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Singh, J.A., 2010 Low Unlimited age, gender, BMI, 5 years BMI between at least 40 | 4211 None given NR Higher risk in
Quality | walking distance comorbidity, versus less than 25 higher bmi
income, distance group
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Jarvenpaa,J., Moderate | Up and Go-test none mean 10.8 BMI>=30,BMI<30 52 mean difference 0.6 NS
2012 Quality (s)
Jarvenpaa,J., Moderate VTE none mean 10.8 BMI>=30,BMI<30 52 % risk difference -7.41 NS
2012 Quality
Nunez,M., 2011 | Moderate WOMAC Pain matched by age, 1 year BMI>=35 versus BMI 120 mean difference 5.2 NS
Quality (0-100) sex, baseline <35
womac score
Jones,C.A., 2012 | Moderate WOMAC bmi, diabetes, measured at 6 | BMI 30 to 34.9 versus 0 regression coefficient 0.67 (- 3.15, NS
Quality function cardiac disease, months and 3 less than 30 4.49)
gender, age, years
diabetes*time
interaction effect,
gender*time
interaction, time of
measurement
Jones,C.A., 2012 | Moderate WOMAC bmi, diabetes, measured at 6 | BMI 35 or higher versus 0 regression coefficient 5.06 (0.79, function scores
Quality function cardiac disease, months and 3 less than 30 9.34) were
gender, age, years significantly
diabetes*time worse in
interaction effect, patients with
gender*time BMI of 35 or
interaction, time of above than in
measurement those below 30
Perruccio,A.V., | Moderate WOMAC age, sex, level of mean 12.5 BMI<=25,BMI>25-<30 435 standardized regression -0.17(-2.44, NS
2012 Quality function education, obesity, months coeficients(change in standard 2.1)

comorbidity count

deviation units of outcome scale)
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Perruccio,A.V., | Moderate WOMAC age, sex, level of mean 12.5 BMI<=25,BMI>=30 435 standardized regression 0.165(-2.108, NS
2012 Quality function education, obesity, months coeficients(change in standard 2.438)
comorbidity count deviation units of outcome scale)
Nunez,M., 2011 | Moderate WOMAC matched by age, 1 year BMI>=35 versus BMI 120 mean difference 1.3 NS
Quality | function (0-100) sex, baseline <35
womac score
Jones,C.A., 2012 | Moderate | WOMAC pain bmi, diabetes, measured at 6 | BMI 30 to 34.9 versus 0 regression coefficient 0.42 (-3.30, NS
Quality cardiac disease, months and 3 less than 30 4.13)
gender, age, years
diabetes*time
interaction effect,
gender*time
interaction, time of
measurement
Jones,C.A., 2012 | Moderate | WOMAC pain bmi, diabetes, measured at 6 | BMI 35 or higher versus 0 regression coefficient 4.01 (-0.15, NS
Quality cardiac disease, months and 3 less than 30 8.17)
gender, age, years
diabetes*time
interaction effect,
gender*time
interaction, time of
measurement
Perruccio,A.V., | Moderate | WOMAC pain age, sex, level of mean 12.5 BMI<=25,BMI>25-<30 435 standardized regression -0.385(-1.15, NS
2012 Quality education, obesity, months coeficients(change in standard 0.346)
comorbidity count deviation units of outcome scale)
Perruccio,A.V., Moderate WOMAC pain age, sex, level of mean 12.5 BMI<=25,BMI>=30 435 standardized regression -0.355(-1.083, NS
2012 Quality education, obesity, months coeficients(change in standard 0.372)
comorbidity count deviation units of outcome scale)
Jarvenpaa,J., Moderate | WOMAC pain none mean 10.8 BMI>=30,BMI<30 52 mean difference 9.1 NS
2012 Quality (VAS 0-100)
Jarvenpaa,J., Moderate WOMAC none mean 10.8 BMI>=30,BMI<30 52 mean difference 12.1 worse with
2012 Quality | physical function higher bmi
Jarvenpaa,J., Moderate WOMAC none mean 10.8 BMI>=30,BMI<30 52 mean difference 135 worse with
2012 Quality stiffness higher bmi
Nunez,M., 2011 | Moderate WOMAC matched by age, 1 year BMI>=35 versus BMI 120 mean difference 19 patients with
Quality | stiffness (0-100) sex, baseline <35 diabetes had

womac score

significantly
higher revision
rates up to 5
years

65



Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Nunez,M., 2011 | Moderate | WOMAC total matched by age, 1 year BMI>=35 versus BMI 120 mean difference 35 NS
Quality (0-100) sex, baseline <35
womac score
Jarvenpaa,J., Moderate | Walking distance none mean 10.8 BMI>=30,BMI<30 52 mean difference -1041 NS
2012 Quality (m)
Singh, J.A., 2010 Low ability to rise age, gender, BMI, 2 years BMI between 25 and 4701 None given NR NS
Quality from chair with comorbidity, 29.9 versus less than 25
no arms income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Singh, J.A., 2010 Low ability to rise age, gender, BMI, 2 years BMI between 30 and 4701 None given NR NS
Quality from chair with comorbidity, 34.99 versus less than
no arms income, distance 25
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Singh, J.A., 2010 Low ability to rise age, gender, BMI, 2 years BMI between 35 and 4701 None given NR NS
Quality from chair with comorbidity, 39.9 versus less than 25
no arms income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Singh, J.A., 2010 Low ability to rise age, gender, BMI, 2 years BMI between at least 40 | 4701 None given NR NS
Quality from chair with comorbidity, versus less than 25
no arms income, distance
frommedical

center, ASA class,
operative diagnosis
and the type of
implant
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Singh, J.A., 2010

Low
Quality

ability to rise
from chair with
no arms

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 25 and
29.9 versus less than 25

4211

None given

NR

NS

Singh, J.A., 2010

Low
Quality

ability to rise
from chair with
no arms

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 30 and
34.99 versus less than
25

4211

None given

NR

NS

Singh, J.A., 2010

Low
Quality

ability to rise
from chair with
no arms

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 35 and
39.9 versus less than 25

4211

None given

NR

NS

Singh, J.A., 2010

Low
Quality

ability to rise
from chair with
no arms

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between at least 40
versus less than 25

4211

None given

NR

NS

Singh, J.A., 2010

Low
Quality

ability to walk
stairs without
support

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between 25 and
29.9 versus less than 25

4701

None given

NR

NS
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Singh, J.A., 2010

Low
Quality

ability to walk
stairs without
support

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between 30 and
34.99 versus less than
25

4701

None given

NR

Higher risk in

higher bmi
group

Singh, J.A., 2010

Low
Quality

ability to walk
stairs without
support

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between 35 and
39.9 versus less than 25

4701

None given

NR

Higher risk in

higher bmi
group

Singh, J.A., 2010

Low
Quality

ability to walk
stairs without
support

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

2 years

BMI between at least 40
versus less than 25

4701

None given

NR

Higher risk in

higher bmi
group

Singh, J.A., 2010

Low
Quality

ability to walk
stairs without
support

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 25 and
29.9 versus less than 25

4211

None given

NR

NS

Singh, J.A., 2010

Low
Quality

ability to walk
stairs without
support

age, gender, BMI,
comorbidity,
income, distance
frommedical
center, ASA class,
operative diagnosis
and the type of
implant

5 years

BMI between 30 and
34.99 versus less than
25

4211

None given

NR

NS
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Singh, J.A., 2010 Low ability to walk age, gender, BMI, 5 years BMI between 35 and 4211 None given NR Higher risk in
Quality stairs without comorbidity, 39.9 versus less than 25 higher bmi
support income, distance group
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Singh, J.A., 2010 Low ability to walk age, gender, BMI, 5 years BMI between at least 40 | 4211 None given NR Higher risk in
Quality stairs without comorbidity, versus less than 25 higher bmi
support income, distance group
frommedical
center, ASA class,
operative diagnosis
and the type of
implant
Bordini,B., 2009 High acute anemia postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Bordini,B., 2009 High anesthetic intraoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality complications 30, BMI 30> to <=40 difference
between BMI
groups
Bordini,B., 2009 High bone fracture intraoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Bordini,B., 2009 High cardiac infarction postoperative BMI <= 25, 25 < BMI 6532 % risk difference -0.001 lower risk in
Quality <=30 lower bmi
group
Bordini,B., 2009 High cardiac infarction postoperative BMI <= 25, 30 < BMI 4871 % risk difference 0 NS
Quality <=40
Bordini,B., 2009 High cardiac infarction postoperative BMI <= 25, BMI > 40 2012 % risk difference -0.006 NS
Quality
Bordini,B., 2009 High cardiac infarction postoperative BMI <= 25, 30 < BMI 4871 % risk difference 0 NS
Quality <=40
Bordini,B., 2009 High cardiac infarction postoperative | 25 < BMI <=30, BMI > | 4864 risk ratio 0.26 NS
Quality 40
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Bordini,B., 2009 High cardiac infarction postoperative | 30 < BMI <=40, BMI > | 3203 risk ratio 0.06 NS
Quality 40
Napier,R.J., 2014 | Moderate complications matched by age at 3 months BMI over 40 versus 100 Mean Difference 1.64 (0.86, 3.1) NS
Quality BMI less than 30
Napier,R.J., 2014 | Moderate complications matched by age at 1 year BMI over 40 versus 100 OR 0.4 (0.08, 1.97) NS
Quality BMI less than 30
Amin,A.K., 2006 | Moderate deep infection none 5 years BMI> 30, BMI <30 370 risk ratio 0.65625 NS
Quality
Nunez,M., 2011 | Moderate deep infection matched by age, 1 year BMI>=35 versus BMI 120 risk ratio 3 NS
Quality sex, baseline <35
womac score
Nunez,M., 2011 | Moderate deep infection matched by age, 1 year BMI>=35 versus BMI 120 % risk difference -1.67 NS
Quality requiring sex, baseline <35
surgical cleaning womac score
Nunez,M., 2011 | Moderate | discomfort in the matched by age, 1 year BMI>=35 versus BMI 120 % risk difference -11.67 favors higher
Quality femoropatellar sex, baseline <35 bmi
joint womac score
Nunez,M., 2011 | Moderate distal woun matched by age, 1 year BMI>=35 versus BMI 120 % risk difference 1.67 NS
Quality dehiscence sex, baseline <35
womac score
Bordini,B., 2009 High dvt postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Baker,P., 2012 Moderate eg-5d general BMI(40-60 versus 6 months BMI(40-60 versus 15- 2310 Mean Difference -0.19(-4.1,0.4) NS
Quality | health state VAS | 15-24.9 )age, sex, 24.9)
ASA grade,
number of
comorbidities,
general health
rating
Baker,P., 2012 Moderate eq-5d general BMI(40-60 versus 6 months BMI(40-60 versus 25- | 12381 Mean Difference -1.3(-0.4, 3.1) NS
Quality | health state VAS 25-39.9)age, sex, 39.9)

ASA grade,
number of
comorbidities,
general health
rating
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Baker,P., 2012 Moderate eq-5d general BMI(15-24.9 6 months BMI(15-24.9 versus 25- | 12655 Mean Difference -0.5(-2.1, 1) NS
Quality | health state VAS versus 25- 39.9)
39.9)age, sex, ASA
grade, number of
comorbidities,
general health
rating
Baker,P., 2012 Moderate eq-5d index BMI(40-60 versus 6 months BMI(40-60 versus 15- 2310 Mean Difference 0.014(-0.021, NS
Quality scores 15-24.9 )age, sex, 24.9) 0.048)
ASA grade,
number of
comorbidities,
general health
rating
Baker,P., 2012 Moderate eq-5d index BMI(40-60 versus 6 months BMI(40-60 versus 25- | 12381 Mean Difference 0.019(-0.008, NS
Quality scores 25-39.9)age, sex, 39.9) 0.045)
ASA grade,
number of
comorbidities,
general health
rating
Baker,P., 2012 Moderate eg-5d index BMI(15-24.9 6 months BMI(15-24.9 versus 25- | 12655 Mean Difference 0.005(-0.021, NS
Quality scores versus 25- 39.9) 0.031)
39.9)age, sex, ASA
grade, number of
comorbidities,
general health
rating
Bordini,B., 2009 High general post postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality operative 30, BMI 30> to <=40 difference
complications between BMI
groups
Bordini,B., 2009 High hospital for matched for age postoperative BMI<30, BMI>=30 100 Mean Difference non-obese
Quality special surgery- | sex, side of surgery group
function , surgeon, time to
follow up
Bordini,B., 2009 High hospital for matched for age post BMI<30, BMI>=30 100 Mean Difference 0.5 NS
Quality special surgery- | sex, side of surgery operative
pain , surgeon, time to

follow up
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Bordini,B., 2009 High implant survival matched for age 10 years BMI<30, BMI>=30 100 risk ratio 0.98 NS
Quality sex, side of surgery
, surgeon, time to
follow up
Bordini,B., 2009 High intraoperative None intraoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Napier,R.J., 2014 | Moderate | length of hospital matched by age during BMI over 40 versus 100 Mean Difference 0.9 (-0.15, NS
Quality stay hospital stay BMI less than 30 1.95)
Bordini,B., 2009 High local post postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality operative 30, BMI 30> to <=40 difference
complications between BMI
groups
Nunez,M., 2011 | Moderate loosening of matched by age, 1 year BMI>=35 versus BMI 120 % risk difference 3.33 NS
Quality tibial implant sex, baseline <35
womac score
Bordini,B., 2009 High minor cardiac postoperative BMI<=25, BMI 25 to 9735 fisher's exact test NS
Quality complications 30, BMI 30> to <=40
Bordini,B., 2009 High mortality postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Lizaur-Utrilla,A., High mortality age, sex, Charlson 10 years BMI over 30 versus 1768 Hazard Ratio 0.8 (0.6-1.3) NS
2015 Quality index, post under 30 in patients

operative KSS
function, use of
walking aids, post
operative womac
pain, post op SF-12
physical, SF 12
mental

getting TKA
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Singh, J.A., 2010

Low
Quality

need for walking
aids

gender, age, Deyo-
Charlson index,
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations

2 years

BMI between 25 and
29.9 versus less than 25

4701

OR

1.1(0.6,2.1)

NS

Singh, J.A., 2010

Low
Quality

need for walking
aids

gender, age, Deyo-
Charlson index,
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations

2 years

BMI between 30 and
34.99 versus less than
25

4701

OR

0.7 (0.4,1.5)

NS

Singh, J.A., 2010

Low
Quality

need for walking
aids

gender, age, Deyo-
Charlson index,
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations

2 years

BMI between 35 and
39.9 versus less than 25

4701

OR

1.7 (0.8,3.6)

NS
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Singh, J.A., 2010

Low
Quality

need for walking
aids

gender, age, Deyo-
Charlson index,
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations

2 years

BMI between at least 40
versus less than 25

4701

OR

1.6 (0.7,3.6)

NS

Singh, J.A., 2010

Low
Quality

need for walking
aids

gender, age, Deyo-
Charlson index,
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations

5 years

BMI between 25 and
29.9 versus less than 25

4211

OR

0.9 (0.4,1.6)

NS

Singh, J.A., 2010

Low
Quality

need for walking
aids

gender, age, Deyo-
Charlson index,
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations

5 years

BMI between 30 and
34.99 versus less than
25

4211

OR

1.1(05,2.1)

NS
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Singh, J.A., 2010 Low need for walking | gender, age, Deyo- 5 years BMI between 35 and 4211 OR 1.0(0.5,2.3) NS
Quality aids Charlson index, 39.9 versus less than 25
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations
Singh, J.A., 2010 Low need for walking | gender, age, Deyo- 5 years BMI between at least 40 | 4211 OR 2.0(0.8,4.7) NS
Quality aids Charlson index, versus less than 25
BMI, ASA score,
distance from
medical center,
operative
diagnosis, type of
implant (cemented,
uncemented,
hybrid),
incomecategory
and pre-operative
overall limitations
Bordini,B., 2009 High nerve injury postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Bordini,B., 2009 High other general postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality postop 30, BMI 30> to <=40 difference
complications between BMI
groups
Bordini,B., 2009 High other local postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality postoperative 30, BMI 30> to <=40 difference
complications between BMI
groups
Jarvenpaa,J., Moderate prosthesis none mean 10.8 BMI>=30,BMI<30 52 risk ratio 2.16 NS
2012 Quality infection
Baker,P., 2012 Moderate readmission none 6 months BMI(15-24.9 versus 25- | 2310 risk ratio 1.01 NS
Quality 39.9)
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Baker,P., 2012 Moderate readmission none 6 months BMI(15-24.9 versus 25- | 12381 risk ratio 1.04 NS
Quality 39.9)
Baker,P., 2012 Moderate readmission none 6 months BMI(15-24.9 versus 25- | 12655 risk ratio 1.03 NS
Quality 39.9)
Nunez,M., 2011 | Moderate reintervention matched by age, 1 year BMI>=35 versus BMI 120 % risk difference 3.33 NS
Quality | due to arthrolysis sex, baseline <35
due to stiffness womac score
Nunez,M., 2011 | Moderate | reintervention for matched by age, 1 year BMI>=35 versus BMI 120 % risk difference 1.67 NS
Quality patellar sex, baseline <35
prosthesis womac score
van High revision Diagnostic median 13.3 BMI >30 BMI <=30 157 Hazard Ratio 21(1.2,4) rate of revision
Jonbergen,H.P., Quality group(isolated years is higher in
2010 pattelofemoral, obese patients
post traumatic, or
patellofemmoral oa
with a previous
realignment
procedure), sex,
age>50/age<=50,
Nunez,M., 2011 | Moderate revision matched by age, 1 year BMI>=35 versus BMI 120 % risk difference 5 NS
Quality sex, baseline <35
womac score
Amin,A K., 2006 High revision matched for age, mean 38.5 bmi>=40, BMI <30 74 risk ratio 4 NS
Quality (BMI1>40: deep gender, diagnosis, months
infection needing | type of prosthesis, inobese
revision (2); laterality and preop group, 44
aseptic loosening | knee society score month in
needing revision non-obese
(2), unexplained group
pain (1))
(BMI<30:
unexplained pain
)
Bordini,B., 2009 High revision due to gender, fixed mean follow BMI >25-30, BMI<=25 6532 Hazard Ratio 1.17 NS
Quality infection versus mobil up =3.1 years
insert, age
Bordini,B., 2009 High revision due to gender, fixed mean follow | BMI >30-40, BMI<=25 | 4871 Hazard Ratio 0.89 NS
Quality infection versus mobil up =3.1 years
insert, age
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Bordini,B., 2009 High revision due to gender, fixed mean follow BMI >40, BMI<=25 2012 Hazard Ratio 0.94 NS
Quality infection versus mobil up =3.1 years
insert, age
Bordini,B., 2009 High revision for any gender, fixed mean follow BMI >25-30, BMI<=25 6532 Hazard Ratio 0.92 NS
Quality reason versus mobil up =3.1 years
insert, age
Bordini,B., 2009 High revision for any gender, fixed mean follow | BMI >30-40, BMI<=25 | 4871 Hazard Ratio 0.91 NS
Quality reason versus mobil up =3.1 years
insert, age
Bordini,B., 2009 High revision for any gender, fixed mean follow BMI >40, BMI<=25 2012 Hazard Ratio 1.02 NS
Quality reason versus mobil up =3.1 years
insert, age
Amin,A.K., 2006 | Moderate superficial none 5 years BMI> 30, BMI <30 370 risk ratio 1.53125 NS
Quality infection
Nunez,M., 2011 | Moderate superficial matched by age, 1 year BMI>=35 versus BMI 120 % risk difference 1.67 NS
Quality infection sex, baseline <35
womac score
Bordini,B., 2009 High superficial postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality infections 30, BMI 30> to <=40 difference
between BMI
groups
Bordini,B., 2009 High tendon/ligament intraoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality rupture 30, BMI 30> to <=40 difference
between BMI
groups
Nunez,M., 2011 | Moderate total matched by age, 1 year BMI>=35 versus BMI 120 risk ratio 1.25 NS
Quality complications sex, baseline <35
womac score
Bordini,B., 2009 High urinary postoperative BMI<=25, BMI 25 to 9735 fisher's exact test no significant
Quality 30, BMI 30> to <=40 difference
between BMI
groups
Jarvenpaa,J., Moderate use of none mean 10.8 BMI>=30,BMI<30 52 risk ratio 1.08 NS
2012 Quality ambulatory
support
Jarvenpaa,J., Moderate | wound infection none mean 10.8 BMI>=30,BMI<30 52 % risk difference 4 NS
2012 Quality
Baker,P., 2012 Moderate | wound problems none 6 months BMI(40-60 versus 15- 2310 risk ratio 1.76 favors lower
Quality 249) BMI
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Reference Quality Outcome Confounding Duration Comparison Study Statistic Result Significance
Title Adjustment N
Baker,P., 2012 Moderate | wound problems none 6 months BMI(40-60 versus 25- | 12381 risk ratio 1.39 favors lower
Quality 39.9) BMI
Baker,P., 2012 Moderate | wound problems none 6 months BMI(15-24.9 versus 25- | 12655 risk ratio 0.79 favors lower
Quality 39.9) BMI
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TABLE 9: RISK STRATIFICATION: RENAL INSUFFICIENCY

Reference
Title

Quality

Outcome

Confounding
Adjustment

Duration

Comparison

Study

Statistic

Result

Significance

Duchman, K.R.,
2014

Moderate
Quality

Any complication
after UKA

Not included in a
multivariate
analysis since
bivariate
association was not
significant

30 day

On dialysis versus not

1588

None given

NR

NS

Singh, J.A., 2013

Low
Quality

moderate to severe
knee pain on Mayo
Knee
Questionnaire

age, gender, BMI,
ASA class, distance
from medical
centre,
operativediagnosis,
implant fixation
(cement status), six
Deyo Charlson
comorbidity
categories, anxiety
and depression,
heart disease, renal
disease, COPD,
Diabetes (with or
without organ
damage, CTD

2 years

renal disease versus no
renal disease in patients
undergoing TKA

7139

OR

1.2(038, 1.8)

NS

Singh, J.A., 2013

Low
Quality

moderate to severe
knee pain on Mayo
Knee
Questionnaire

age, gender, BMI,
ASA class, distance
from medical
centre,
operativediagnosis,
implant fixation
(cement status), six
Deyo Charlson
comorbidity
categories, anxiety
and depression,
heart disease, renal
disease, COPD,
Diabetes (with or
without organ
damage, CTD

5 years

renal disease versus no
renal disease in patients
undergoing TKA

4234

OR

0.7 (0.3, 1.4)

NS

* See Appendix XIII for details regarding support
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Reference
Title

Quality

Outcome

Confounding
Adjustment

Duration

Comparison

Study

Statistic

Result

Significance

Singh, J.A., 2013

Low
Quality

moderate to severe
knee pain on Mayo
Knee
Questionnaire

age, gender, BMI,
ASA class, distance
from medical
centre,
operativediagnosis,
implant fixation
(cement status), six
Deyo Charlson
comorbidity
categories, anxiety
and depression,
heart disease, renal
disease, COPD,
Diabetes (with or
without organ
damage, CTD

2 years

renal disease versus no
renal disease in patients
undergoing revision TKA

1533

OR

0.9(0.4,1.7)

NS

Singh, J.A., 2013

Low
Quality

moderate to severe
knee pain on Mayo
Knee
Questionnaire

age, gender, BMI,
ASA class, distance
from medical
centre,
operativediagnosis,
implant fixation
(cement status), six
Deyo Charlson
comorbidity
categories, anxiety
and depression,
heart disease, renal
disease, COPD,
Diabetes (with or
without organ
damage, CTD

5 years

renal disease versus no
renal disease in patients
undergoing revision TKA

881

OR

1.4 (05, 4.5)

NS
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PREOPERATIVE PHYSICAL THERAPY
Limited evidence supports that supervised exercise before total knee arthroplasty (TKA) might
improve pain and physical function after surgery.

Strength of Recommendation: Limited Evidence *ok

Description: Evidence from two or more “Low’” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

RATIONALE

Four high quality studies (Villadsen 2013, Gstoettner 2011, McKay 2012, D’Lima 1996) and
four moderate quality studies (Rooks 2006, Topp 2009, Weidenhielm 1993, Brown 2012)
compared pre-operative structured exercise program to groups receiving no-exercise, placebo
exercise, or education.

One study of high quality (Villadsen 2013) and two studies of moderate quality (Topp 2009,
Brown 2012) investigated the effects of exercise programs that combined primarily functional
training, resistance training, and flexibility exercises compared to not receiving such exercise
programs. Villadsen et al compared an exercise program of eight week duration (1 hour twice a
week) supervised by physical therapists that combined warm-up, core stability, postural
orientation, resistance training, and functional exercises, to a group who received education on
exercise. They reported significantly improved physical function and pain six weeks after
surgery, but the differences were no longer significant 3 months after total knee arthroplasty.
Topp et al compared an experimental group who received supervised exercise program of four
week duration (3 times per week) that combined flexibility exercises, resistance training, and
step training, to a group who did not exercise. They reported conflicting results for physical
function and pain. At 3 months after total knee arthroplasty the exercise group performed more
sit-to-stand repetitions than the control group but the control group ascended stairs faster than the
exercise group. The exercise group has less pain during stairs descend but more pain during sit-
to-stand task as compared to the control group. Brown et al compared a 8-week (3 session per
week) supervised exercise program comprised of warm up, resistance training at moderate
intensity, flexibility exercises, and step training, to a control group who did not exercise. They
reported better physical function in the exercise group.

Two studies of high quality (McKay 2012, D’Lima 1996) and one study of moderate quality
(Weidenhielm 1993) evaluated the effects of resistance training primarily. McKay et al
compared a group who performed 6 weeks of moderate-intensity strength training of the lower
body to a group who did upper body resistance training (placebo). D’Lima designed a three-
group study to compare strength training of lower and upper body, aerobic training, and routine
care (no exercise). D’Lima was the only study on pre-rehabilitation that had an exercise group
who did aerobic training only. Weidenhielm et al compared a 5-week exercise program of knee
range of motion and lower body strength training to a group who did not exercise. These studies
found no significant differences in outcome between groups. One study of moderate quality
(Rooks 2006) et al compared a 6-week exercise program with cardiovascular, strength, and
flexibility training to an attention-control group who received education on total knee
arthroplasty. Amongst the outcomes evaluated at 8 and 26 weeks after total knee arthroplasty,
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only bodily pain at 26-week was significantly less in the exercise group. One study of high
quality (Gstoettner 2011) demonstrated that 6-week of stretching and balance training was not
effective on physical function and pain.

POSSIBLE HARMS OF IMPLEMENTATION

There are no known harms associated with implementing this recommendation. Of note, this
recommendation is specific to patients who have failed prior conservative intervention for knee
osteoarthritis and are scheduled for a total knee arthroplasty. This does not replace prior
recommendation from the AAOS Clinical Practice Guideline on treatment for knee osteoarthritis
that strongly supports that patients with symptomatic osteoarthritis of the knee participate in self-
management programs, strengthening, low-impact aerobic exercises, and neuromuscular
education; and engage in physical activity consistent with national guidelines.

FUTURE RESEARCH

Further studies on rehabilitation pre-surgery should be aligned with exercise recommendations
from national guidelines and use exercise programs sufficiently long to promote gradual
progression and overload. Research could test the effect of pre surgical rehabilitation on cost and
utilization of care after surgery. Future research could also test pre-operative rehabilitation on
selected patient populations in whom TKA might be delayed due to co-existing morbidities such
as obesity, diabetes, and musculoskeletal conditions associated to chronic pain.
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RESULTS

SUMMARY OF FINDINGS TABLE 22: PRE-OPERATIVE STRUCTURED EXERCISE

Summary of Findings

High Quality Moderate Quality Low Quality
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QUALITY EVALUATION TABLE 12: PRE-OPERATIVE STRUCTURED EXERCISE PROGRAM

Quality Chart Key

®. No Flaw in Domain of Interest

O =Flawin Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Variables | Follow-Up Length Other Bias? (If Inclusion Strength
Recruitment retrospective
comparative, mark Yes)
Huang,S.W., 2012 O . . . . . Include Low Quality
QE - Intervention - Randomized
Study Random Sequence Allocation Concealment | Blinding Incomplete Outcome | Selective Other Inclusion Strength
Generation Data Reporting Bias
Brown,K., 2012 o O O O . . Include Moderate Quality
Brown,K., 2014 o . O . . . Include High Quality
D'Lima,D.D., 1996 ® ] q ] ] ® ® Include High Quality
Evgeniadis,G., 2008 . . O . . . Include High Quality
Gstoettner,M., 2011 . o 0 . . . Include High Quality
Matassi,F., 2014 . o O . . . Include High Quality
McKay,C., 2012 . {:' o {:' . . Include High Quality
Mitchell,C., 2005 . O O O . . Include Moderate Quality
Rooks,D.S., 2006 O O O . . . Include Moderate Quality
Topp,R., 2009 O . O . . O Include Moderate Quality
Villadsen,A., 2013 ¢ 9 q 9 9 ¢ Include High Quality
Villadsen,A., 2014 o 9o O 9o 9 o Include High Quality
Weidenhielm, L., 1993 . O O O . . Include Moderate Quality

* See Appendix XIII for details regarding support
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DETAILED DATA TABLES
TABLE 10: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM:

COMPOSITE
Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
(Details)
D'Lima,D.D., High Hospital for 14 Pre-Op: 10 69.33(15.05) Pre-Op: No 10 66.69(13.12) Mean 2.64(-9.73,15.01) Not
1996 Quality | Special Surgery | months Structured Structured Exercise Difference Significant
Knee Rating() Exercise program (control) () (P-value>.05)
Program Or
Pt ()
D'Lima,D.D., High Hospital for 1 weeks Pre-Op: 10 69.5(10.58) Pre-Op: No 10 73.33(11.47) Mean -3.83(-13.50,5.84) Not
1996 Quality | Special Surgery Structured Structured Exercise Difference Significant
Knee Rating() Exercise program (control) (P-value>.05)
Program Or (Cardiovascular
Pt () conditioning)
D'Lima,D.D., High Hospital for 3 weeks Pre-Op: 10 71.46(8.62) Pre-Op: No 10 65.4(10.58) Mean 6.06(-2.40,14.52) Not
1996 Quality | Special Surgery Structured Structured Exercise Difference Significant
Knee Rating( ) Exercise program (control) () (P-value>.05)
Program Or
Pt ()
D'Lima,D.D., High Hospital for 2.8 Pre-Op: 10 82.1(10.57) Pre-Op: No 10 73(10.55) Mean 9.1(-0.16,18.36) Not
1996 Quality | Special Surgery | months Structured Structured Exercise Difference Significant
Knee Rating() Exercise program (control) (P-value>.05)
Program Or (Cardiovascular
Pt() conditioning)
D'Lima,D.D., High Hospital for 515 Pre-Op: 10 82.9(9.21) Pre-Op: No 10 85.56(7.99) Mean -2.66(-10.22,4.90) Not
1996 Quality | Special Surgery | months Structured Structured Exercise Difference Significant
Knee Rating() Exercise program (control) () (P-value>.05)
Program Or
Pt ()
D'Lima,D.D., High Hospital for 11 Pre-Op: 10 88.6(7.40) Pre-Op: No 10 87.77(7.80) Mean 0.83(-5.83,7.49) Not
1996 Quality | Special Surgery | months Structured Structured Exercise Difference Significant
Knee Rating( ) Exercise program (control) (P-value>.05)
Program Or (Cardiovascular
Pt () conditioning)
Matassi,F., High Knee Society 1 years Pre-Op: 61 . % Pre-Op: No 61 . % Author NA Not
2014 Quality | Score-Knee(All Structured Structured Exercise Reported Significant
follow-ups) Exercise program (control) (P-value>.05)
Program Or (Regular activities
Pt (Patients until surgery)

instructed on
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Reference
Title

Quality

Outcome
Details

Duration

Treatment
1
(Details)

Groupl

Mean1/P1
(SD1)

Treatment 2
(Details)

Group2

Mean2/P2
(SD2)

Effect
Measure

Result
(95% CI)

Favored
Treatment

exercises
focused on
muscle
strength and
flexibility; 5
days/week
for 6 weeks
at home)
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TABLE 11: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM:

FUNCTION
Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Brown,K., High Self-efficacy for | 2 weeks Pre-Op: 16 . % Pre-Op: No 15 . % Author NA Not
2014 Quality Exercise (SEE) Structured Structured Reported Significant
@) Exercise Exercise (P-
Program Or Pt program value>.05)
(8 week (control)
prehabilitation (usual care
exercise before
program with surgery)
stength training,
flexibility
exercises and
step exercises; 3
times a week (1
supervised and
2 at home))
Brown,K., High Outcome 2 weeks Pre-Op: . % Pre-Op: No . % Author NA Not
2014 Quality | Expectations for Structured Structured Reported Significant
Exercise (OEE) Exercise Exercise (P-
O Program Or Pt program value>.05)
(8 week (control)
prehabilitation (usual care
exercise before
program with surgery)
stength training,
flexibility
exercises and
step exercises; 3
times a week (1
supervised and
2 at home))
Evgeniadis,G., High Range of 2 weeks Pre-Op: 18 65.9(6.36) Pre-Op: No 20 70.25(11.30) Mean -4.35(-10.11,1.41) Not
2008 Quality | Motion (flexion) Structured Structured Difference Significant
— Function Exercise Exercise (P-
(Active flexion) Program Or Pt program value>.05)
(3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
either pre-op
or post-op.)
Evgeniadis,G., High Range of 2.3 Pre-Op: 18 73.3(6.87) Pre-Op: No 20 76.08(10.30) Mean -2.78(-8.30,2.74) Not
2008 Quality | Motion (flexion) | months Structured Structured Difference Significant
— Function Exercise Exercise (P-
(Active flexion) Program Or Pt program value>.05)
(3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High Range of 3.2 Pre-Op: 18 80.73(6.70) Pre-Op: No 20 80.42(10.20) Mean 0.31(-5.13,5.75) Not
2008 Quality | Motion (flexion) | months Structured Structured Difference Significant
— Function Exercise Exercise (P-
(Active flexion) Program Or Pt program value>.05)
(3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High Range of 2 weeks Pre-Op: 18 -5.45(3.80) Pre-Op: No 20 -6.5(3.83) Mean 1.05(-1.38,3.48) Not
2008 Quality Motion Structured Structured Difference Significant
(extension) — Exercise Exercise (P-
Function Program Or Pt program value>.05)
(Active (3 week pre-op (control)
extension. strengthening (Did not
Hypoextension exercise receive
reported as program) additional
negative values) exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High Range of 2.3 Pre-Op: 18 -7.45(5.56) Pre-Op: No 20 -7(3.95) Mean -0.45(-3.55,2.65) Not
2008 Quality Motion months Structured Structured Difference Significant
(extension) — Exercise Exercise (P-
Function Program Or Pt program value>.05)
(Active (3 week pre-op (control)
extension. strengthening (Did not
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Hypoextension exercise receive
reported as program) additional
negative values) exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High Range of 3.2 Pre-Op: 18 -5.7(4.27) Pre-Op: No 20 -6.42(3.60) Mean 0.72(-1.81,3.25) Not
2008 Quality Motion months Structured Structured Difference Significant
(extension) — Exercise Exercise (P-
Function Program Or Pt program value>.05)
(Active (3 week pre-op (control)
extension. strengthening (Did not
Hypoextension exercise receive
reported as program) additional
negative values) exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High lowa Level of 3 Days Pre-Op: 18 29.5(2.90) Pre-Op: No 20 28.9(3.30) Mean 0.6(-1.37,2.57) Not
2008 Quality | Assistance Scale Structured Structured Difference Significant
(ILAS) - Exercise Exercise (P-
Function (ILAS Program Or Pt program value>.05)
Total (0-50)) (3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High lowa Level of 2 weeks Pre-Op: 18 19.7(2.45) Pre-Op: No 20 20.3(1.97) Mean -0.6(-2.02,0.82) Not
2008 Quality | Assistance Scale Structured Structured Difference Significant
(ILAS) - Exercise Exercise (P-
Function (ILAS Program Or Pt program value>.05)
Total (0-50)) (3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High lowa Level of 14 Pre-Op: 18 9.82(0.98) Pre-Op: No 20 10.08(1.16) Mean -0.26(-0.94,0.42) Not
2008 Quality | Assistance Scale | months Structured Structured Difference Significant
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
(ILAS) - Exercise Exercise (P-
Function (ILAS Program Or Pt program value>.05)
Total (0-50)) (3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High lowa Level of 2.3 Pre-Op: 18 4.65(0.58) Pre-Op: No 20 4.87(0.73) Mean -0.22(-0.64,0.20) Not
2008 Quality | Assistance Scale | months Structured Structured Difference Significant
(ILAS) - Exercise Exercise (P-
Function (ILAS Program Or Pt program value>.05)
Total (0-50)) (3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Evgeniadis,G., High lowa Level of 3.2 Pre-Op: 18 0.31(0.49) Pre-Op: No 20 0.38(0.56) Mean -0.07(-0.40,0.26) Not
2008 Quality | Assistance Scale | months Structured Structured Difference Significant
(ILAS) - Exercise Exercise (P-
Function (ILAS Program Or Pt program value>.05)
Total (0-50)) (3 week pre-op (control)
strengthening (Did not
exercise receive
program) additional
exercise
program
either pre-op
or post-op.)
Matassi,F., High Range of 1 years Pre-Op: 61 . % Pre-Op: No 61 . % Author NA Not
2014 Quality | Motion (flexion) Structured Structured Reported Significant
- Function Exercise Exercise (P-
(Active and Program Or Pt program value>.05)
passive at all (Patients (control)
follow-ups) instructed on (Regular
exercises activities
focused on until surgery)
muscle strength
and flexibility;
5 days/week for
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
6 weeks at
home)
Matassi,F., High Range of 1 years Pre-Op: 61 . % Pre-Op: No 61 . % Author NA Not
2014 Quality Motion Structured Structured Reported Significant
(extension) — Exercise Exercise (P-
Function (All Program Or Pt program value>.05)
follow-ups) (Patients (control)
instructed on (Regular
exercises activities
focused on until surgery)
muscle strength
and flexibility;
5 days/week for
6 weeks at
home)
Matassi,F., High Knee Society 1 years Pre-Op: 61 . % Pre-Op: No 61 . % Author NA Not
2014 Quality | Score-Function- Structured Structured Reported Significant
Function (All Exercise Exercise (P-
follow-ups) Program Or Pt program value>.05)
(Patients (control)
instructed on (Regular
exercises activities
focused on until surgery)
muscle strength
and flexibility;
5 days/week for
6 weeks at
home)
McKay,C., High Time To Baseline Pre-Op: 10 11.38(5.95) Pre-Op: No 12 12.63(3.51) Mean -1.25(-5.44,2.94) Not
2012 Quality Complete Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function (50- program)
foot walk test s)
McKay,C., High Time To 1.4 Pre-Op: 9 14.23(7.55) Pre-Op: No 10 13.11(3.30) Mean 1.12(-4.22,6.46) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Function (50- control
foot walk test s) program)
McKay,C., High Time To 2.8 Pre-Op: 7 11.8(5.60) Pre-Op: No 10 11.82(2.97) Mean -0.02(-4.56,4.52) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function (50- program)
foot walk test s)
McKay,C., High Time To Baseline Pre-Op: 10 26.86(24.89) | Pre-Op: No 12 23.28(11.70) Mean 3.58(-13.21,20.37) Not
2012 Quality Complete Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function () program)
McKay,C., High Time To 14 Pre-Op: 9 30.53(24.85) | Pre-Op: No 10 26.72(30.53) Mean 3.81(-21.12,28.74) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function () program)
McKay,C., High Time To 2.8 Pre-Op: 7 26.99(26.73) | Pre-Op: No 10 22.18(10.98) Mean 4.81(-16.13,25.75) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function () program)
McKay,C., High Womac- Baseline Pre-Op: 10 28.5(12.57) Pre-Op: No 12 30.5(13.68) Mean -2(-12.98,8.98) Not
2012 Quality Function likert Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
Program Or Pt program value>.05)
(Lower body (control)
experimental (Upper-body
program) control
program)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
McKay,C., High Womac- 1.4 Pre-Op: 9 18.1(11.85) Pre-Op: No 10 19.17(15.01) Mean -1.07(-13.17,11.03) Not
2012 Quality Function likert months Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
) Program Or Pt program value>.05)
(Lower body (control)
experimental (Upper-body
program) control
program)
McKay,C., High Womac- 2.8 Pre-Op: 7 13.1(11.56) Pre-Op: No 10 14.33(15.42) Mean -1.23(-14.06,11.60) Not
2012 Quality Function likert months Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
) Program Or Pt program value>.05)
(Lower body (control)
experimental (Upper-body
program) control
program)
McKay,C., High Time To Baseline Pre-Op: 10 11.38(5.95) Pre-Op: No 12 12.63(3.51) Mean -1.25(-5.44,2.94) Not
2012 Quality Complete Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function (50- program)
foot walk test s)
McKay,C., High Time To 14 Pre-Op: 9 14.23(7.55) Pre-Op: No 10 13.11(3.30) Mean 1.12(-4.22,6.46) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function (50- program)
foot walk test s)
McKay,C., High Time To 2.8 Pre-Op: 7 11.8(5.60) Pre-Op: No 10 11.82(2.97) Mean -0.02(-4.56,4.52) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function (50- program)

foot walk test s)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
McKay,C., High Time To Baseline Pre-Op: 10 26.86(24.89) | Pre-Op: No 12 23.28(11.70) Mean 3.58(-13.21,20.37) Not
2012 Quality Complete Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function () program)
McKay,C., High Time To 14 Pre-Op: 9 30.53(24.85) | Pre-Op: No 10 26.72(30.53) Mean 3.81(-21.12,28.74) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function () program)
McKay,C., High Time To 2.8 Pre-Op: 7 26.99(26.73) | Pre-Op: No 10 22.18(10.98) Mean 4.81(-16.13,25.75) Not
2012 Quality Complete months Structured Structured Difference Significant
Functional Task Exercise Exercise (P-
(Time To Walk Program Or Pt program value>.05)
10 Feet, Time (Lower body (control)
To Climb Stairs, experimental (Upper-body
Other)- program) control
Function () program)
McKay,C., High Womac- Baseline Pre-Op: 10 28.5(12.57) Pre-Op: No 12 30.5(13.68) Mean -2(-12.98,8.98) Not
2012 Quality Function likert Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
Program Or Pt program value>.05)
(Lower body (control)
experimental (Upper-body
program) control
program)
McKay,C., High Womac- 14 Pre-Op: 9 18.1(11.85) Pre-Op: No 10 19.17(15.01) Mean -1.07(-13.17,11.03) Not
2012 Quality Function likert months Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
Program Or Pt program value>.05)
(Lower body (control)
experimental (Upper-body
program) control
program)
McKay,C., High Womac- 2.8 Pre-Op: 7 13.1(11.56) Pre-Op: No 10 14.33(15.42) Mean -1.23(-14.06,11.60) Not
2012 Quality Function likert months Structured Structured Difference Significant
Exercise Exercise
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
version (0-68) ( Program Or Pt program (P-
(Lower body (control) value>.05)
experimental (Upper-body
program) control
program)
Villadsen,A., High Koos-Function, 1.8 Pre-Op: 41 2.6(1.90) Pre-Op: No 40 -0.9(1.90) Mean 3.5(2.67,4.33) Not
2014 Quality Daily Living- months Structured Structured Difference Significant
Function () Exercise Exercise (P-
Program Or Pt program value>.05)
(8 week (control)
neuromuscular (Basic
exercise instruction on
program) procedure
and exercises
normally
given)
Villadsen,A., High Koos-Function, 1.8 Pre-Op: 41 -1.7(2.10) Pre-Op: No 40 0.5(1.80) Mean -2.2(-3.05,-1.35) Not
2014 Quality Sports And months Structured Structured Difference Significant
Recreational Exercise Exercise (P-
Activities- Program Or Pt program value>.05)
Function () (8 week (control)
neuromuscular (Basic
exercise instruction on
program) procedure
and exercises
normally
given)
Villadsen,A., High Timed 1.8 Pre-Op: 41 -3(0.50) Pre-Op: No 40 -1.1(0.50) Mean -1.9(-2.12,-1.68) Not
2014 Quality Functional Test months Structured Structured Difference Significant
(lower scores Exercise Exercise (P-
better, units of Program Or Pt program value>.05)
time)- Function (8 week (control)
(Chairs stands neuromuscular (Basic
() exercise instruction on
program) procedure
and exercises
normally
given)
Villadsen,A., High Timed 1.8 Pre-Op: 41 -1.3(0.40) Pre-Op: No 40 -0.9(0.50) Mean -0.4(-0.60,-0.20) Not
2014 Quality Functional Test months Structured Structured Difference Significant
(lower scores Exercise Exercise (P-
better, units of Program Or Pt program value>.05)
time)- Function (8 week (control)
neuromuscular (Basic
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
(20-m walk, self exercise instruction on
chosen pace (s)) program) procedure
and exercises
normally
given)
Villadsen,A., High Timed 1.8 Pre-Op: 41 -0.5(0.50) Pre-Op: No 40 -0.4(0.50) Mean -0.1(-0.32,0.12) Not
2014 Quality Functional Test months Structured Structured Difference Significant
(lower scores Exercise Exercise (P-
better, units of Program Or Pt program value>.05)
time)- Function (8 week (control)
(20-m walk, neuromuscular (Basic
max pace (s)) exercise instruction on
program) procedure
and exercises
normally
given)
Villadsen,A., High Timed 1.8 Pre-Op: 41 2.2(1.10) Pre-Op: No 40 -2(1.30) Mean 4.2(3.67,4.73) Not
2014 Quality | Functional Test months Structured Structured Difference Significant
(higher scores Exercise Exercise (P-
better, distance, Program Or Pt program value>.05)
distance/time)- (8 week (control)
Function (knee neuromuscular (Basic
bands/30 sec) exercise instruction on
program) procedure
and exercises
normally
given)
Rooks,D.S., Moderate Womac- Intra-Op Pre-Op: 14 26.2(9.20) Pre-Op: No 15 23.1(11.90) Mean 3.1(-4.61,10.81) Not
2006 Quality Function likert Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
) Program Or Pt program value>.05)
(Exercise (control)
group) (Education
group)
Rooks,D.S., Moderate Womac- Intra-Op Pre-Op: 14 27.7(11.60) Pre-Op: No 15 25(11.90) Mean 2.7(-5.86,11.26) Not
2006 Quality Function likert Structured Structured Difference Significant
version (0-68) ( Exercise Exercise (P-
) Program Or Pt program value>.05)
(Exercise (control)
group) (Education
group)
Rooks,D.S., Moderate Womac- 1.8 Pre-Op: 14 16.3(7.10) Pre-Op: No 15 15.3(11.40) Mean 1(-5.86,7.86) Not
2006 Quality Function likert months Structured Structured Difference Significant
Exercise Exercise
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
version (0-68) ( Program Or Pt program (P-
(Exercise (control) value>.05)
group) (Education
group)
Rooks,D.S., Moderate Womac- 6 months Pre-Op: 14 9.9(9.00) Pre-Op: No 15 1.4(11.90) Mean 8.5(0.85,16.15) Significant
2006 Quality Function likert Structured Structured Difference (P-
version (0-68) ( Exercise Exercise value<.05)
) Program Or Pt program
(Exercise (control)
group) (Education
group)
Rooks,D.S., Moderate | Sf-36 Physical Baseline Pre-Op: 14 45.5(18.60) Pre-Op: No 15 43.7(18.80) Mean 1.8(-11.82,15.42) Not
2006 Quality Functioning- Structured Structured Difference Significant
Function () Exercise Exercise (P-
Program Or Pt program value>.05)
(Exercise (control)
group) (Education
group)
Rooks,D.S., Moderate | Sf-36 Physical Baseline Pre-Op: 14 34(21.50) Pre-Op: No 15 40.2(19.40) Mean -6.2(-21.14,8.74) Not
2006 Quality Functioning- Structured Structured Difference Significant
Function () Exercise Exercise (P-
Program Or Pt program value>.05)
(Exercise (control)
group) (Education
group)
Rooks,D.S., Moderate | Sf-36 Physical 1.8 Pre-Op: 14 49.9(15.00) Pre-Op: No 15 53.1(26.30) Mean -3.2(-18.66,12.26) Not
2006 Quality Functioning- months Structured Structured Difference Significant
Function () Exercise Exercise (P-
Program Or Pt program value>.05)
(Exercise (control)
group) (Education
group)
Rooks,D.S., Moderate | Sf-36 Physical | 6 months Pre-Op: 14 68(19.80) Pre-Op: No 15 66.1(26.60) Mean 1.9(-15.09,18.89) Not
2006 Quality Functioning- Structured Structured Difference Significant
Function () Exercise Exercise (P-
Program Or Pt program value>.05)
(Exercise (control)
group) (Education
group)
Weidenhielm, | Moderate Range Of Intra-Op Pre-Op: 19 119(12.00) Pre-Op: No 20 118(15.00) Mean 1(-7.50,9.50) Not
L., 1993 Quality | Motion (overall) Structured Structured Difference Significant
- Function () Exercise Exercise (P-
value>.05)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Program Or Pt ( program
(control) ()
Weidenhielm, | Moderate Range Of 3 months Pre-Op: 19 113(12.00) Pre-Op: No 20 108(18.00) Mean 5(-4.56,14.56) Not
L., 1993 Quality | Motion (overall) Structured Structured Difference Significant
- Function () Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Weidenhielm, | Moderate Stability- Intra-Op Pre-Op: 19 73.68% Pre-Op: No 20 70.00% RR () Not
L., 1993 Quality Function () Structured Structured Significant
Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Weidenhielm, | Moderate Stability- 3 months Pre-Op: 19 89.47% Pre-Op: No 20 95.00% RR () Not
L., 1993 Quality Function () Structured Structured Significant
Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Huang,S.W., Low Ambulation 5 Days Pre-Op: 126 . % Pre-Op: No 117 . % Author NA N_Ot .
2012 Quality (walking) () Structured Structured Reported Significant
Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Huang,S.W., Low Ambulation 5 Days Pre-Op: 126 . % Pre-Op: No 117 . % Author NA N_Ot .
2012 Quality (walking) () Structured Structured Reported Significant
Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Huang,S.W., Low Ambulation 5 Days Pre-Op: 126 . % Pre-Op: No 117 . % Author NA N,Ot .
2012 Quality (walking) () Structured Structured Reported Significant
Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Huang,S.W., Low Ambulation 5 Days Pre-Op: 126 . % Pre-Op: No 117 . % Author NA N_Ot .
2012 Quality (walking) () Structured Structured Reported Significant
Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Huang,S.W., Low Range Of 1 Days Pre-Op: 126 30(11.00) Pre-Op: No 117 30(12.00) Mean 0(-2.90,2.90) Not
2012 Quality | Motion (overall) Structured Structured Difference Significant
- Function () Exercise Exercise (P-
value>.05)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Program Or Pt ( program
(control) ()
Huang,S.W., Low Range Of 5 Days Pre-Op: 126 76(22.00) Pre-Op: No 117 74(20.00) Mean 2(-3.28,7.28) Not
2012 Quality | Motion (overall) Structured Structured Difference Significant
- Function () Exercise Exercise (P-
Program Or Pt ( program value>.05)
) (control) ()
Topp,R., 2009 Very Timed Baseline Pre-Op: 26 10.39(0.72) Pre-Op: No 28 9.79(0.69) Mean 0.6(0.22,0.98) Treatment 1
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value<.05)
distance/time)- ) (control) ()
Function (Sit to
stand,
repetitions in 30
seconds)
Topp,R., 2009 Very Timed 1 weeks Pre-Op: 26 12.08(0.83) Pre-Op: No 28 12.08(0.83) Mean 0(-0.44,0.44) Not
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value>.05)
distance/time)- (control) ()
Function (Sit to
stand,
repetitions in 30
seconds)
Topp,R., 2009 Very Timed 1 months Pre-Op: 26 11.46(0.69) Pre-Op: No 10.36(0.67) Mean 1.1(.,.) Not
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value>.05)
distance/time)- ) (control) ()
Function (Sit to
stand,
repetitions in 30
seconds)
Topp,R., 2009 Very Timed 3 months Pre-Op: 26 12.87(0.82) Pre-Op: No 28 11.25(0.79) Mean 1.62(1.19,2.05) Treatment 1
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value<.05)

distance/time)-
Function (Sit to
stand,
repetitions in 30
seconds)

(control) ()
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Topp,R., 2009 Very Timed Intra-Op Pre-Op: 26 1254(64.00) Pre-Op: No 28 1237(62.00) Mean 17(-16.65,50.65) Not
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value>.05)
distance/time)- ) (control) ()
Function (6-
minute walk
(Distance))
Topp,R., 2009 Very Timed 1 weeks Pre-Op: 26 1282(59.00) Pre-Op: No 28 1185.18(56.00) Mean 96.82(66.09,127.55) | Treatment 1
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value<.05)
distance/time)- ) (control) ()
Function (6-
minute walk
(Distance))
Topp,R., 2009 Very Timed 1 months Pre-Op: 26 1191(51.00) Pre-Op: No 28 1166.71(49.00) Mean 24.29(-2.43,51.01) Not
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value>.05)
distance/time)- ) (control) ()
Function (6-
minute walk
(Distance))
Topp,R., 2009 Very Timed 3 months Pre-Op: 26 1337(58.00) Pre-Op: No 28 1365(56.00) Mean -28(-58.45,2.45) Not
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value>.05)
distance/time)- ) (control) ()
Function (6-
minute walk
(Distance))
Topp,R., 2009 Very Timed Intra-Op Pre-Op: 26 11.22(1.06) Pre-Op: No 28 9.78(1.02) Mean 1.44(0.88,2.00) Treatment 1
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value<.05)
distance/time)- ) (control) ()
Function
(Ascend stairs)
Topp,R., 2009 Very Timed 1 weeks Pre-Op: 26 10.63(1.12) Pre-Op: No 28 10.36(1.08) Mean 0.27(-0.32,0.86) Not
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, value>.05)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
distance/time)- Program Or Pt ( program
Function (control) ()
(Ascend stairs)
Topp,R., 2009 Very Timed 1 months Pre-Op: 28 11.98(1.36) Pre-Op: No 28 10.39(1.31) Mean 1.59(0.89,2.29) Treatment 1
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value<.05)
distance/time)- ) (control) ()
Function
(Ascend stairs)
Topp,R., 2009 Very Timed 3 months Pre-Op: 26 8.44(0.81) Pre-Op: No 28 7.45(0.77) Mean 0.99(0.57,1.41) Treatment 1
Low Functional Test Structured Structured Difference Significant
Quality (higher scores Exercise Exercise (P-
better, distance, Program Or Pt ( program value<.05)
distance/time)- ) (control) ()

Function
(Ascend stairs)
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TABLE 12: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM:

LENGTH OF STAY

Reference | Quality | Outcome | Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Matassi,F., High Days- Intra-Op Pre-Op: Structured 61 9.1(2.10) Pre-Op: No 61 9.9(2.30) Mean -0.8(-1.58,-0.02) | Treatment 1
2014 Quality | Length Of Exercise Program Or Structured Exercise Difference Significant (P-
Stay () Pt (Patients program (control) value<.05)
instructed on (Regular activities
exercises focused on until surgery)
muscle strength and
flexibility; 5
days/week for 6
weeks at home)
Huang,S.W., Low Length Of 5 Days Pre-Op: Structured 126 7(2.00) Pre-Op: No 117 8(1.00) Mean -1(-1.39,-0.61) Treatment 1
2012 Quality | Recovery- Exercise Program Or Structured Exercise Difference Significant (P-
Length Of Pt () program (control) () value<.05)
Stay ()
Huang,S.W., Low Medical 5 Days Pre-Op: Structured 126 123.7(5.20) Pre-Op: No 117 125.8(4.40) Mean -2.1(-3.31,-0.89) | Treatment 1
2012 Quality | cost (1000 Exercise Program Or Structured Exercise Difference Significant (P-
NTD) () Pt () program (control) () value<.05)
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TABLE 13: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM:

PAIN
Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
McKay,C., 2012 High Womac-Pain | Baseline Pre-Op: 10 8.7(3.77) Pre-Op: No 12 9(4.41) Mean -0.3(-3.72,3.12) Not
Quality Likert Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control) (Upper-
(Lower body body control
experimental program)
program)
McKay,C., 2012 High Womac-Pain 1.4 Pre-Op: 9 5.6(2.72) Pre-Op: No 10 4.92(4.50) Mean 0.68(-2.63,3.99) Not
Quality Likert months Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control) (Upper-
(Lower body body control
experimental program)
program)
McKay,C., 2012 High Womac-Pain 2.8 Pre-Op: 7 4.4(3.20) Pre-Op: No 10 3.58(4.40) Mean 0.82(-2.79,4.43) Not
Quality Likert months Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control) (Upper-
(Lower body body control
experimental program)
program)
McKay,C., 2012 High Womac-Pain | Baseline Pre-Op: 10 8.7(3.77) Pre-Op: No 12 9(4.41) Mean -0.3(-3.72,3.12) Not
Quality Likert Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control) (Upper-
(Lower body body control
experimental program)
program)
McKay,C., 2012 High Womac-Pain 1.4 Pre-Op: 9 5.6(2.72) Pre-Op: No 10 4.92(4.50) Mean 0.68(-2.63,3.99) Not
Quality Likert months Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control) (Upper-
(Lower body body control
experimental program)
program)

* See Appendix XIII for details regarding support
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
McKay,C., 2012 High Womac-Pain 2.8 Pre-Op: 7 4.4(3.20) Pre-Op: No 10 3.58(4.40) Mean 0.82(-2.79,4.43) Not
Quality Likert months Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control) (Upper-
(Lower body body control
experimental program)
program)
Villadsen,A., High Koos-Pain- 1.8 Pre-Op: 41 3(1.60) Pre-Op: No 40 0.8(1.60) Mean 2.2(1.50,2.90) Not
2014 Quality Pain () months Structured Structured Difference Significant
Exercise Exercise program (P-value>.05)
Program Or Pt (control) (Basic
(8 week instruction on
neuromuscular procedure and
exercise exercises
program) normally given)
Rooks,D.S., Moderate Womac-Pain | Baseline Pre-Op: 14 7.4(2.30) Pre-Op: No 15 6.8(4.00) Mean 0.6(-1.76,2.96) Not
2006 Quality Likert Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control)
(Exercise (Education group)
group)
Rooks,D.S., Moderate Womac-Pain | Baseline Pre-Op: 14 7.3(0.70) Pre-Op: No 15 7.5(5.00) Mean -0.2(-2.76,2.36) Not
2006 Quality Likert Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control)
(Exercise (Education group)
group)
Rooks,D.S., Moderate Womac-Pain 1.8 Pre-Op: 14 4.7(2.40) Pre-Op: No 15 5(3.40) Mean -0.3(-2.43,1.83) Not
2006 Quality Likert months Structured Structured Difference Significant
Version (0- Exercise Exercise program (P-value>.05)
20) () Program Or Pt (control)
(Exercise (Education group)
group)
Rooks,D.S., Moderate Womac-Pain | 6 months Pre-Op: 14 9.9(9.00) Pre-Op: No 15 1.4(11.90) Mean 8.5(0.85,16.15) Significant
2006 Quality Likert Structured Structured Difference (P-value<.05)
Version (0- Exercise Exercise program
20) () Program Or Pt (control)
(Exercise (Education group)
group)
Rooks,D.S., Moderate Sf-36 Bodily | Baseline Pre-Op: 14 47.5(17.80) Pre-Op: No 15 55.9(22.10) Mean -8.4(-22.96,6.16) Not
2006 Quality Pain- Pain ( Structured Structured Difference Significant
) Exercise Exercise program (P-value>.05)

Program Or Pt
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
(Exercise (control)
group) (Education group)
Rooks,D.S., Moderate Sf-36 Bodily | Baseline Pre-Op: 14 42.1(16.60) Pre-Op: No 15 56.7(21.40) Mean -14.6(-28.49,-0.71) | Treatment 1
2006 Quality Pain- Pain ( Structured Structured Difference Significant
) Exercise Exercise program (P-value<.05)
Program Or Pt (control)
(Exercise (Education group)
group)
Rooks,D.S., Moderate Sf-36 Bodily 1.8 Pre-Op: 14 59.8(16.40) Pre-Op: No 15 68.1(16.60) Mean -8.3(-20.32,3.72) Not
2006 Quality Pain- Pain ( months Structured Structured Difference Significant
) Exercise Exercise program (P-value>.05)
Program Or Pt (control)
(Exercise (Education group)
group)
Rooks,D.S., Moderate Sf-36 Bodily | 6 months Pre-Op: 14 71.2(19.30) Pre-Op: No 15 68.1(25.10) Mean 3.1(-13.13,19.33) Not
2006 Quality Pain- Pain ( Structured Structured Difference Significant
) Exercise Exercise program (P-value>.05)
Program Or Pt (control)
(Exercise (Education group)
group)
Weidenhielm, Moderate Vas Pain Intra-Op Pre-Op: 19 3.5(2.30) Pre-Op: No 20 3.1(1.10) Mean 0.4(-0.74,1.54) Not
L., 1993 Quality (10cm)- Pain Structured Structured Difference Significant
(Pain at Exercise Exercise program (P-value>.05)
walking) Program Or Pt (control) ()
0
Weidenhielm, Moderate Vas Pain 3 months Pre-Op: 19 1.4(2.00) Pre-Op: No 20 1.1(1.30) Mean 0.3(-0.76,1.36) Not
L., 1993 Quality (10cm)- Pain Structured Structured Difference Significant
(Pain at Exercise Exercise program (P-value>.05)
walking) Program Or Pt (control) ()
()
Huang,S.W., Low Quality Vas Pain 1 Days Pre-Op: 126 4.5(1.30) Pre-Op: No 117 4.4(1.20) Mean 0.1(-0.21,0.41) Not
2012 (10cm)- Pain Structured Structured Difference Significant
O Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
Huang,S.W., Low Quality Vas Pain 5 Days Pre-Op: 126 2.4(0.70) Pre-Op: No 117 2.5(0.60) Mean -0.1(-0.26,0.06) Not
2012 (10cm)- Pain Structured Structured Difference Significant
@) Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Topp,R., 2009 Very Low 0 Intra-Op Pre-Op: 26 3.96(0.45) Pre-Op: No 28 4.13(0.44) Mean -0.17(-0.41,0.07) Not
Quality Structured Structured Difference Significant
Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low O 1 weeks Pre-Op: 26 9.82(0.80) Pre-Op: No 28 4.91(0.45) Mean 4.91(4.56,5.26) Treatment 1
Quality Structured Structured Difference Significant
Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low @) 1 months Pre-Op: 26 2.2(0.39) Pre-Op: No 28 2.2(0.39) Mean 0(-0.21,0.21) Not
Quality Structured Structured Difference Significant
Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low ) 3 months Pre-Op: 26 1.62(0.29) Pre-Op: No 28 1.06(0.28) Mean 0.56(0.41,0.71) Treatment 1
Quality Structured Structured Difference Significant
Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain during | Intra-Op Pre-Op: 26 4.22(0.43) Pre-Op: No 28 5.2(0.41) Mean -0.98(-1.20,-0.76) | Treatment1
Quality 6-minute Structured Structured Difference Significant
walk) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain during | 1 weeks Pre-Op: 26 4.77(0.45) Pre-Op: No 28 6.8(0.43) Mean -2.03(-2.27,-1.79) | Treatment 1
Quality 6-minute Structured Structured Difference Significant
walk) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain during | 1 months Pre-Op: 26 2.17(0.37) Pre-Op: No 28 2.36(0.35) Mean -0.19(-0.38,0.00) Not
Quality 6-minute Structured Structured Difference Significant
walk) Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain during | 3 months Pre-Op: 26 1.53(0.34) Pre-Op: No 28 1.38(0.33) Mean 0.15(-0.03,0.33) Not
Quality 6-minute Structured Structured Difference Significant
walk) Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Topp,R., 2009 Very Low (Pain when Intra-Op Pre-Op: 26 3.85(0.49) Pre-Op: No 28 4.62(0.47) Mean -0.77(-1.03,-0.51) | Treatment1
Quality ascending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain when 1 weeks Pre-Op: 26 4.34(0.51) Pre-Op: No 28 5.54(0.50) Mean -1.2(-1.47,-0.93) Treatment 1
Quality ascending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
()
Topp,R., 2009 Very Low (Pain when 1 months Pre-Op: 26 2.03(0.37) Pre-Op: No 28 2.14(0.35) Mean -0.11(-0.30,0.08) Not
Quality ascending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain when | 3 months Pre-Op: 26 1.33(0.31) Pre-Op: No 28 1.26(0.30) Mean 0.07(-0.09,0.23) Not
Quality ascending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
()
Topp,R., 2009 Very Low (Pain when Intra-Op Pre-Op: 26 4.64(0.47) Pre-Op: No 28 5.26(0.44) Mean -0.62(-0.86,-0.38) Treatment 1
Quality descending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
()
Topp,R., 2009 Very Low (Pain when 1 weeks Pre-Op: 26 4.58(0.51) Pre-Op: No 28 5.65(0.48) Mean -1.07(-1.33,-0.81) | Treatment1
Quality descending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
()
Topp,R., 2009 Very Low (Pain when | 1 months Pre-Op: 26 1.83(0.37) Pre-Op: No 28 2.43(0.35) Mean -0.6(-0.79,-0.41) Treatment 1
Quality descending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value<.05)
Program Or Pt (control) ()
0
Topp,R., 2009 Very Low (Pain when | 3 months Pre-Op: 26 1.42(0.37) Pre-Op: No 28 1.45(0.35) Mean -0.03(-0.22,0.16) Not
Quality descending Structured Structured Difference Significant
stairs) Exercise Exercise program (P-value>.05)
Program Or Pt (control) ()
()
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TABLE 14: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM:
QUALITY OF LIFE

Reference | Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Villadsen,A., High Koos-Quality 1.8 Pre-Op: Structured 41 3.8(1.90) Pre-Op: No Structured 40 -2.5(1.90) Mean 6.3(5.47,7.13) | Treatment 1
2014 Quality Of Life- months | Exercise Program Or Exercise program Difference Significant
Quality Of Pt (8 week (control) (Basic (P-value<.05)
Life() neuromuscular instruction on
exercise program) procedure and
exercises normally
given)
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TABLE 15: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM:

STIFFNESS
Reference | Quality Outcome Duration Treatment 1 Groupl | Meanl1/P1 Treatment 2 Group2 | Mean2/P2 | Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Matassi,F., High Manipulation Post-Op Pre-Op: Structured 61 8.20% Pre-Op: No Structured 61 4.92% RR 1.67(0.42,6.67) Not
2014 Quality Under Exercise Program Or Pt Exercise program Significant (P-
Anesthesia- (Patients instructed on (control) (Regular value>.05)
Other () exercises focused on activities until surgery)
muscle strength and
flexibility; 5 days/week
for 6 weeks at home)
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EXERCISE PROGRAM: OTHER

TABLE 16: PRE-OPERATIVE STRUCTURE EXERCISE PROGRAM VERSUS NO PRE-OPERATIVE STRUCTURE

Reference Qualit | Outcome | Duratio | Treatmentl | Group | Meanl/P | Treatmen | Group | Mean2/P Effect Result Favored
Title y Details n (Details) 1 1 t2 2 2 Measure (95% CI) Treatmen
N (SD1) (Details) N (SD2) t
Villadsen,A. High Koos- 1.8 Pre-Op: 41 4.9(1.90) Pre-Op: 40 0.5(1.80) Mean 4.4(3.59,5.21 Not
, 2014 Quality | Symptoms months Structured No Differenc ) Significant
- Other () Exercise Structured e (P-
Program Or Pt Exercise value>.05)
(8 week program
neuromuscula (control)
r exercise (Basic
program) instruction
on
procedure
and
exercises
normally
given)

* See Appendix XIII for details regarding support
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DELAYED TOTAL KNEE ARTHROPLASTY
Moderate evidence supports that an eight month delay to total knee arthroplasty (TKA) does not worsen outcomes.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a single ““High’” quality study
for recommending for or against the intervention.

RATIONALE

There was one high quality study (Tuominen, U., 2010) that addressed the question of worsening of outcomes or an
increase in complications on delayed cases of KA among adult patients with osteoarthritis, compared to cases without
delay after having failed non-surgical management.

This study evaluated the effects of waiting time on health related quality of life, knee pain and physical function. The
study also addressed the use and costs of medication of patients awaiting TKA. The mean waiting time was 94 days
among those patients short waiting times versus 239 days (mean of 8 months) among those with non-fixed waiting
times groups, respectively. Those in the short waiting time group had higher weekly costs of medication at admission,
and reached better quality of life 3 months earlier than those in the other group, but the latter had better quality of life
after operation.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

The study does not speak to the effects in outcomes in longer delays, nor does it subcategorize patients at higher risk of
permanent disability or injury from delay.

FUTURE RESEARCH

Continued research addressing sex- specific issues, and subgroup analysis on the effects of risk modification may
further clarify this matter in addition to addressing complications and functionality. The work group also supports
future research examining the potential societal cost of delaying arthroplasty when the patient is otherwise ready to
proceed with surgery (missed work, etc.) as well as the effect of surgical delay on the patient’s pain and suffering
during the delay period.
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RESULTS

SUMMARY OF FINDINGS TABLE 18: DELAYED TOTAL KNEE ARTHROPLASTY (EARLY FOLLOW-UP <
90 DAYS)

Summary of Findings
High Quality
o
=)
&
® Favors Delayed TKA 2‘
]
® Favors Early TKA E
O Not Significant E

Composite

HRCol 15D

Function

Knee Society Score-Function- Function O
Ambulation {walking)
Stair climbing

Knee Society Score-Pain- Pain O
Pain

SUMMARY OF FINDINGS TABLE 19: DELAYED TOTAL KNEE ARTHROPLASTY (LATE FOLLOW-UP > 90
DAYS)

Summary of Findings
High Quality
o
|
o
~
® Favors Delayed TKA ::1
Q
® Favors Early TKA E
O Not Significant §

Function

Knee Society Score-Function- Function -:.]

Pain

Knee Society Score-Pain- Pain §)]
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QUALITY EVALUATION TABLE 10: DELAYED TOTAL KNEE ARTHROPLASTY

Quality Chart Key

® =No Flaw in Domain of Interest
O =Flawin Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Randomized

Study Random Sequence Allocation Concealment | Blinding Incomplete Outcome | Selective Other Inclusion Strength
Generation Data Reporting Bias
Tuominen,U., 2010 . o . . . . Include High Quality
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DETAILED DATA TABLES

TABLE 17: - DELAYED TOTAL KNEE ARTHROPLASTY VERSUS EARLY TOTAL KNEE ARTHROPLASTY: COMPOSITE
Reference Quality Outcome | Duration | Treatment1l | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Tuominen,U., High HRQoL 3 months Early Ka() 119 0.813(0.12) | Delayed Ka() 170 0.837(0.11) Mean -0.024(-0.05,0.00) Not Significant
2010 Quality 15D() Difference (P-value>.05)
Tuominen,U., High HRQoL 1 years Early Ka() 119 0.813(0.14) | Delayed Ka() 170 0.852(0.10) Mean -0.039(-0.07,-0.01) Significant (P-
2010 Quality 15D() Difference value<.05)
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TABLE 18: DELAYED TOTAL KNEE ARTHROPLASTY VERSUS EARLY TOTAL KNEE ARTHROPLASTY: FUNCTION
Reference Quality Qutcome Duration | Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Tuominen,U., High Knee Society 3 months Early Ka() 119 62.78(25.58) | Delayed Ka() 170 63.86(25.22) Mean -1.08(-7.04,4.88) Not
2010 Quality Score-Function- Difference Significant (P-
Function () value>.05)
Tuominen,U., High Knee Society 1 years Early Ka() 119 73.5(23.32) Delayed Ka( ) 170 74.63(22.28) Mean -1.13(-6.49,4.23) Not
2010 Quality Score-Function- Difference Significant (P-
Function () value>.05)
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TABLE 19: DELAYED TOTAL KNEE ARTHROPLASTY VERSUS EARLY TOTAL KNEE ARTHROPLASTY: PAIN

Reference Quality | Outcome | Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure (95% CIl) | Treatment
(Details) (Details)
Tuominen,U., High Knee 3 months | Early Ka() 119 32.7(13.03) Delayed 170 34.07(13.49) Mean -1.37(- Not
2010 Quality | Society Ka() Difference | 4.47,1.73) | Significant
Score- (P-
Pain- value>.05)
Pain ()
Tuominen,U., High Knee 1years | Early Ka() 119 36.27(13.15) Delayed 170 36.95(12.83) Mean -0.68(- Not
2010 Quality | Society Ka() Difference | 3.73,2.37) | Significant
Score- (P-
Pain- value>.05)
Pain ()
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PERIPHERAL NERVE BLOCKADE (PNB)

Strong evidence supports that peripheral nerve blockade for total knee arthroplasty (TKA)
decreases postoperative pain and opioid requirements.

Strength of Recommendation: Strong Evidence k%
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

There were seven high-quality (McNamee 2001, Good 2007, Kadic 2009, Xie 2012, Chan 2012,
Moghtadaei 2014, Liu 2014) and three low-quality (Lau 1998, Beaupre 2012, Kim 2012) studies
evaluating whether the use of peripheral nerve blockade reduces complications or improves
outcomes in adult patients undergoing knee arthroplasty compared to no peripheral nerve block
use.

Three high-quality studies (Chan 2012, Moghtadaei 2014, Liu 2014) demonstrated significantly
lower VAS pain scores and opioid requirements during the postoperative period when peripheral
nerve blockade was compared to parenteral opioids alone.

One high-quality study (Chan 2012) demonstrated improvement in overall range-of-motion and a
reduction in opioid-related side effects with the use of peripheral nerve blockade when compared
to no peripheral nerve block use. Another high-quality study (Liu 2014) demonstrated that
peripheral nerve block use improved the Quality of Recovery (e.g., Emotive, Nociceptive and
Cognitive domains) during the immediate postoperative period.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

The risks associated with peripheral nerve blockade may include bleeding, infection, and
associated neural injury. Although rare, these potential risks need to be balanced with the
documented benefits of peripheral nerve blockade. Depending upon clinical circumstances,
peripheral nerve blockade may also be associated with postoperative motor weakness. Under
these conditions, care must be taken to minimize the risk of patient falls or delayed mobilization
during the hospitalization.

FUTURE RESEARCH

Additional prospective studies are needed to evaluate the long-term (>24-hour) analgesic
benefits of peripheral nerve blockade; as well as their impact on functional outcomes. Future
studies are also needed to compare peripheral nerve blockade to other modalities of perioperative
analgesia (e.g., periarticular injection, neuraxial anesthesia).Future studies comparing the
effectiveness of a single perioperative peripheral nerve block versus continuous infusion should
be performed for standard outcomes. In addition, research should be done to evaluate
effectiveness of combination sciatic and femoral nerve blocks compared to other peripheral
block methods.
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RESULTS
SUMMARY OF FINDINGS TABLE 8: PERIPHERAL NERVE BLOCKADE PAIN AT
FIRST DAY
Summary of Findings - Pain in First Day
High Quality Low Quality
S
o R
N o~ :
S8 2 N 2
> T T | o 9
®Favors PNB T a g 8 O Y I
2 £ ~ g Ao T 5
® Favors No PNB e T 5 5 N - =
- 28 328 ¢ E 3
O Not Significant C o 3 2 K g 5
Pain
Vas Pain (10cm)- Pain Q ON N ) O @
Womac-Pain Likert Version (0-20) O
Postoperative Pain Control
Morphine consumption (mg) @ Q O
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SUMMARY OF FINDINGS TABLE 9: PERIPHERAL NERVE BLOCK

| High Quality Low Quality

® Favors PNB
® Favors No PNB

O Mot Significant
Complications
Adverse Events
Blood Loss
Dizziness O
Intra-Op Blood Pressure and Heart Rate 0
Morphine Related Side-Effects (@]

MNausea and Vomitting O O
Urinary Retension O

Composite
Knee Society Score O
Function
Ambulation{walking distance) O
Knee Society Function O
Quality of Recovery|{QoR-40) (@]
Range of Motion {Extension)
Range of Motion (Flexion)
Range of Motion (Overall) P O
WOMAC Function WAS version (0-100) O
Length of Stay
Length of Hospital Stay (@]
Other Qutcomes
Patient Satisfaction (] O
Quality of Recovery(QoR-40) Owverall
Quality of Recovery(QoR-40) Cognitive
Quality of Recovery(QoR-40) Emotive-Anxiety
CQuality of Recovery({QoR-40) Emotive-Depression
Quality of Recovery(QoR-40) Nociceptive-Pain
Quality of Recovery({QoR-40) Mociceptive-MNausea

Pain
WVAS Pain (10 cm) @ (] @ O O
WVAS Pain (100mm) (@]

WOMAC Pain Likert Version (0-20) @

Post-op Pain Control
Morphine Consumption @ @ @ (@]
MNarcotic Consumption O
Sufentanil Consumption @

stiffness
WOMAC Stiffness WAS version (0-100) (]

Chan,M.H., 2012
Good,R.P,, 2007
Kadic,L., 2009

Liv,J., 2014
McNamee,D.A., 2001
Moghtadaei,M., 2014
Xie,Z., 2012
Beaupre,L.A., 2012
Kim,J.H., 2012
Lau,H.P., 1998

0
0

00

000000
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QUALITY EVALUATION TABLE 5: PERI-OPERATIVE PERIPHERAL NERVE BLOCK

Quality Chart Key

® =No Flaw in Domain of Interest
O =Flaw in Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Observational

* See Appendix XIII for details regarding support

Study Design Participant Allocation Confounding Follow-Up Other Bias? (If Inclusion Strength
Recruitment Variables Length retrospective
comparative, mark
Yes)
Beaupre,L.A., 2012 | () [ ] ® O ® @ Include Low Quality
Kim,J.H., 2012 O [ ] 9 q ] 9 [ ] Include Low Quality
Lau,H.P., 1998 O o o Q o ® Include Low Quality
QE - Intervention - Randomized
Study Random Allocation Blinding Incomplete Selective Other Bias Inclusion Strength
Sequence Concealment Outcome Data | Reporting
Generation
Albrecht,E., 2014 ® ® o ® 9 o Include High Quality
Chan,M.H., 2012 ® ® 4 ] ® @ @ Include High Quality
Good,R.P., 2007 (] (] (4 ] 9 9 9 Include High Quality
Kadic,L., 2009 ® ® 9 9 9 9 Include High Quality
Liu,J., 2014 ® ® 9 9 9 9 Include High Quality
McMeniman,T.J., 2010 9 9 9 9 9 9 Include High Quality
McNamee,D.A., 2001 9 9 [ ] [ ] [ ] [ ] Include High Quality
Moghtadaei,M., 2014 [ ] [ ] [ ] 9 [ ] [ ] Include High Quality
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Study Random Allocation Blinding Incomplete Selective Other Bias Inclusion Strength
Sequence Concealment Outcome Data | Reporting
Generation
Widmer,B.J., 2012 [ ] [ ] [ ] ® [ ] [ ] Include High Quality
Xie,Z., 2012 ® ® o ¢ ] @ @ Include High Quality
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DETAILED DATA TABLES
TABLE 20: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK:

COMPLICATIONS
Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Chan,M.H., High complications | Discharge Peripheral 21 71.43% | No Peripheral 21 57.14% | RR | 1.25(0. | Not Significant
2012 Quality other(No Nerve Nerve 79,1.98 | (P-value>.05)
morphine Block(Post-op Block(No )
related side PNB) Post-op PNB)
effect)
Chan,M.H., High complications | Discharge Peripheral 21 71.43% | No Peripheral 20 85.00% | RR | 0.84(0. | Not Significant
2012 Quality other(No Nerve Nerve 61,1.17 | (P-value>.05)
morphine Block(Post-op Block(No Pre )
related side PNB) op PNB)
effect)
Chan,M.H., High complications | Discharge Peripheral 20 95.00% | No Peripheral 21 57.14% | RR | 1.66(1. | Treatment1
2012 Quality other(No Nerve Nerve 13,2.44 | Significant (P-
morphine Block(Pre-op Block(No ) value<.05)
related side PNB) Post-op PNB)
effect)
Chan,M.H., High complications | Discharge Peripheral 20 95.00% | No Peripheral 20 85.00% | RR | 1.12(0. | Not Significant
2012 Quality other(No Nerve Nerve 91,1.38 | (P-value>.05)
morphine Block(Pre-op Block(No Pre )
related side PNB) op PNB)
effect)
Good,R.P., High complications | 3 Days Peripheral 22 54.55% | No Peripheral 20 60.00% | RR | 0.91(0. | Not Significant
2007 Quality | other(Adverse Nerve Nerve 54,1.53 | (P-value>.05)
Events) Block(40 mL Block(40-mL )
of 0.50% solution of
bupivacaine 0.9% normal
hydrochloride saline before
with surgery)
epinephrine
1:200,000
before surgery)

* See Appendix XIII for details regarding support
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20ml of 1.5%
mepivacaine)

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H., 2012 | Low Postoperative 1 Days Peripheral 40 10.00% Neuraxial 40 10.00% | RR | 1.00(0. | Not Significant
Quality nausea and Nerve anesthesia or 27,3.72 | (P-value>.05)
vomiting() Block(Femoral epidural/spinal )
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Postoperative 1 hours Peripheral 40 2.50% Neuraxial 40 5.00% RR | 0.50(0. | Not Significant
Quality nausea and Nerve anesthesia or 05,5.30 | (P-value>.05)
vomiting() Block(Femoral epidural/spinal )
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Postoperative | 12 hours Peripheral 40 7.50% Neuraxial 40 7.50% RR | 1.00(0. | Not Significant
Quality nausea and Nerve anesthesia or 21,4.66 | (P-value>.05)
vomiting() Block(Femoral epidural/spinal )
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
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20ml of 1.5%
mepivacaine)

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H., 2012| Low Postoperative 2 Days Peripheral 40 0.00% Neuraxial 40 0.00% RD | 0.00(0. | Not Significant
Quality nausea and Nerve anesthesia or 00,0.00 | (P-value>.05)
vomiting() Block(Femoral epidural/spinal )
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Postoperative 2 hours Peripheral 40 12.50% Neuraxial 40 15.00% | RR | 0.83(0. | Not Significant
Quality nausea and Nerve anesthesia or 28,2.51 | (P-value>.05)
vomiting() Block(Femoral epidural/spinal )
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Postoperative 6 hours Peripheral 40 2.50% Neuraxial 40 7.50% RR | 0.33(0. | Not Significant
Quality nausea and Nerve anesthesia or 04,3.07 | (P-value>.05)
vomiting() Block(Femoral epidural/spinal )
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H.,2012| Low complications 1 Days Peripheral 40 2.50% Neuraxial 40 0.00% RD 0.03(- | Not Significant
Quality | other(Dizzines Nerve anesthesia or 0.02,0. | (P-value>.05)
S) Block(Femoral epidural/spinal 07)
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012| Low complications | 1 hours Peripheral 40 0.00% Neuraxial 40 5.00% RD | -0.05(- | Not Significant
Quality | other(Dizzines Nerve anesthesia or 0.12,0. | (P-value>.05)
S) Block(Femoral epidural/spinal 02)
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012| Low complications | 12 hours Peripheral 40 2.50% Neuraxial 40 5.00% RR | 0.50(0. | Not Significant
Quality | other(Dizzines Nerve anesthesia or 05,5.30 | (P-value>.05)
S) Block(Femoral epidural/spinal )
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)

20ml of 1.5%
mepivacaine)
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20ml of 1.5%
mepivacaine)

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H., 2012| Low complications 2 Days Peripheral 40 2.50% Neuraxial 40 2.50% RR | 1.00(0. | Not Significant
Quality | other(Dizzines Nerve anesthesia or 06,15.4 | (P-value>.05)
S) Block(Femoral epidural/spinal 4)
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H.,2012| Low complications | 2 hours Peripheral 40 0.00% Neuraxial 40 5.00% RD | -0.05(- | Not Significant
Quality | other(Dizzines Nerve anesthesia or 0.12,0. | (P-value>.05)
S) Block(Femoral epidural/spinal 02)
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012| Low complications | 6 hours Peripheral 40 12.50% Neuraxial 40 15.00% | RR | 0.83(0. | Not Significant
Quality | other(Dizzines Nerve anesthesia or 28,2.51 | (P-value>.05)
S) Block(Femoral epidural/spinal )
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Lau,H.P., 1998 | Low Blood Loss - | Intra-Op Peripheral 20 530(.) Neuraxial 20 550(.) | Author | NA | Not Significant
Quality | Complications Nerve anesthesia or Reporte (P-value>.05)
(ml) Block(40ml epidural/spinal d
2% xylocaine (2.75-3.25ml
and 10ml 0.5% 0.5%
marcaine) bupivacaine
with propofol
infustion
3.5mg/kg/hr)
Lau,H.P., 1998 | Low complications | Post-Op Peripheral 20 0() Neuraxial 20 10(.) | Author | NA |Not Significant
Quality | other(Urinary Nerve anesthesia or Reporte (P-value>.05)
retention (n)) Block(40ml epidural/spinal d

2% xylocaine
and 10ml 0.5%
marcaine)

(2.75-3.25ml
0.5%
bupivacaine
with propofol
infustion
3.5mg/kg/hr)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High complications | Intra-Op Peripheral 105 . % General 108 .% | Author | NA Treatment 1
Quality other(Intra- Nerve anesthesia(Gen Reporte Significant (P-
operative Block(Receive eral anesthesia d value<.05)
blood pressure d midazolam was induced
and heart rate) (0.015-0.03 with
mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,
soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
Xie,Z., 2012 High Nausea and 1 Days Peripheral 34 61.76% | No Peripheral 32 43.75% | RR | 1.41(0. | Not Significant
Quality | Vomiting(Nau Nerve Nerve 88,2.27 | (P-value>.05)
seaonab6 Block(Pre-op Block(Pre-op )
point Likert 3-in-1 PNB placebo nerve
scale (0-5) - with high-dose block (30ml
Any) bupivicaine normal saline))
(30-mL 0.5%
bupivacaine

with 1:200 000
epinephrine))
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Xie,Z., 2012 High Nausea and 1 Days Peripheral 33 57.58% | No Peripheral 32 43.75% | RR | 1.32(0. | Not Significant
Quality | Vomiting(Nau Nerve Nerve 81,2.15| (P-value>.05)
seaonab Block(Pre-op Block(Pre-op )
point Likert 3-in-1 PNB placebo nerve
scale (0-5) - with low-dose block (30ml
Any) bupivicaine normal saline))
(30-mL 0.25%
bupivacaine
with 1:200 000
epinephrine))
Xie,Z., 2012 High Nausea and Post-Op Peripheral 34 23.53% | No Peripheral 32 18.75% | RR | 1.25(0. | Not Significant
Quality | Vomiting(Nau Nerve Nerve 49,3.22 | (P-value>.05)
seaonab Block(Pre-op Block(Pre-op )
point Likert 3-in-1 PNB placebo nerve
scale (0-5) - with high-dose block (30ml
Any) bupivicaine normal saline))
(30-mL 0.5%
bupivacaine
with 1:200 000
epinephrine))
Xie,Z., 2012 High Nausea and Post-Op Peripheral 33 24.24% | No Peripheral 32 18.75% | RR | 1.29(0. | Not Significant
Quality | Vomiting(Nau Nerve Nerve 50,3.31 | (P-value>.05)
seaonab Block(Pre-op Block(Pre-op )
point Likert 3-in-1 PNB placebo nerve
scale (0-5) - with low-dose block (30ml
Any) bupivicaine normal saline))
(30-mL 0.25%
bupivacaine
with 1:200 000
epinephrine))
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TABLE 21: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: COMPOSITE

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kadic,L., 2009 | High Knee Society | 3 months Peripheral 21 83.8(12.80) | No Peripheral 17 83.2(13.20) | Mean | 0.6(- |Not Significant
Quality | Score-Knee() Nerve Block() Nerve Block() Differe | 7.73,8. | (P-value>.05)
nce 93)

* See Appendix XIII for details regarding support
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TABLE 22: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: FUNCTION

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Beaupre,L.A., High Range of 3 months preemptive 19 110.9(9.60) | preemptive 20 105(11.70) | Mean | 5.9 (- |Not Significant
2012 Quality | Motion(flexion multimodeal multimodeal Differe | 1.06, | (P-value>.05)
) - Function() analgesia with analgesia nce 12.86)
added femoral withou added
nerve block() femoral nerve
block()
Beaupre,L.A., Low Range of 6 weeks preemptive 19 101.3(13.40) | preemptive 20 97.4(13.20) | Mean | 3.9 (- |Not Significant
2012 Quality | Motion(flexion multimodeal multimodeal Differe | 4.73, | (P-value>.05)
) - Function() analgesia with analgesia nce 12.53)
added femoral withou added
nerve block() femoral nerve
block()
Beaupre,L.A., | Moderate Range of 2 weeks preemptive 19 84.7(10.40) | preemptive 20 83.1(9.80) | Mean | 1.6 (- |Not Significant
2012 Quality | Motion(flexion multimodeal multimodeal Differe | 4.95, | (P-value>.05)
) - Function() analgesia with analgesia nce 8.15)
added femoral withou added
nerve block() femoral nerve
block()
Chan,M.H., High Range Of 1 Days Peripheral 20 55.7(12.40) | No Peripheral 21 49.1(11.10) | Mean | 6.6(- |Not Significant
2012 Quality | Motion(overall Nerve Nerve Differe | 0.62,13 | (P-value>.05)
- Block(Pre-op Block(No nce .82)
Function(RO PNB) Post-op PNB)
M)
Chan,M.H., High Range Of 1 Days Peripheral 20 55.7(12.40) | No Peripheral 20 48(7.10) Mean | 7.7(1.4 | Treatment 1
2012 Quality | Motion(overall Nerve Nerve Differe | 4,13.96 | Significant (P-
) - Block(Pre-op Block(No Pre nce ) value<.05)
Function(RO PNB) op PNB)
M)
Chan,M.H., High Range Of 2 Days Peripheral 20 68.5(11.90) | No Peripheral 21 65.5(12.70) | Mean 3(- | Not Significant
2012 Quality | Motion(overall Nerve Nerve Differe | 4.53,10 | (P-value>.05)
- Block(Pre-op Block(No nce .53)
Function(RO PNB) Post-op PNB)
M)

* See Appendix XIII for details regarding support
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Chan,M.H., High Range Of 2 Days Peripheral 20 68.5(11.90) | No Peripheral 20 65.8(11.80) | Mean | 2.7(- |Not Significant
2012 Quality | Motion(overall Nerve Nerve Differe | 4.64,10 | (P-value>.05)
) - Block(Pre-op Block(No Pre nce .04)
Function(RO PNB) op PNB)
M)
Chan,M.H., High Range Of 3 Days Peripheral 20 86.0(8.2) | No Peripheral 20 83.5(9.90) | Author | NA |Not Significant
2012 Quality | Motion(overall Nerve Nerve Reporte (P-value>.05)
- Block(Pre-op Block(No Pre d
Function(RO PNB) op PNB)
M)
Good,R.P., High Ambulation 1 Days Peripheral 22 1.8(1.00) | No Peripheral 20 1.7(1.00) Mean | 0.1(- |Not Significant
2007 Quality | (walking)(Am Nerve Nerve Differe | 0.51,0. | (P-value>.05)
bulation Block(40 mL Block(40-mL nce 71)
Distances of 0.50% solution of
Based on bupivacaine 0.9% normal
Graded Scale hydrochloride saline before
O (worst with surgery)
score) to 4 epinephrine
(best score)) 1:200,000
before surgery)
Good,R.P., High Ambulation 2 Days Peripheral 22 3.3(0.70) | No Peripheral 20 3.1(0.90) Mean | 0.2(- |Not Significant
2007 Quality | (walking)(Am Nerve Nerve Differe | 0.29,0. | (P-value>.05)
bulation Block(40 mL Block(40-mL nce 69)
Distances of 0.50% solution of
Based on bupivacaine 0.9% normal
Graded Scale hydrochloride saline before
O (worst with surgery)
score) to 4 epinephrine
(best score)) 1:200,000

before surgery)
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Treatment

Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Good,R.P., High Ambulation 3 Days Peripheral 22 3.5(0.70) | No Peripheral 20 3.5(0.70) Mean 0(- | Not Significant
2007 Quality | (walking)(Am Nerve Nerve Differe | 0.42,0. | (P-value>.05)
bulation Block(40 mL Block(40-mL nce 42)
Distances of 0.50% solution of
Based on bupivacaine 0.9% normal
Graded Scale hydrochloride saline before
O (worst with surgery)
score) to 4 epinephrine
(best score)) 1:200,000
before surgery)
Good,R.P., High Range of 2 Days Peripheral 22 -14(5.00) | No Peripheral 20 -15(4.00) Mean 1(- |Not Significant
2007 Quality | Motion(extensi Nerve Nerve Differe | 1.73,3. | (P-value>.05)
on) - Block(40 mL Block(40-mL nce 73)
Function(Degr of 0.50% solution of
ees) bupivacaine 0.9% normal
hydrochloride saline before
with surgery)
epinephrine
1:200,000
before surgery)
Good,R.P., High Range of 3 Days Peripheral 19 -13(5.00) | No Peripheral 19 -14(3.00) Mean 1(- | Not Significant
2007 Quality | Motion(extensi Nerve Nerve Differe | 1.62,3. | (P-value>.05)
on) - Block(40 mL Block(40-mL nce 62)
Function(Degr of 0.50% solution of
ees) bupivacaine 0.9% normal
hydrochloride saline before
with surgery)
epinephrine
1:200,000

before surgery)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Good,R.P., High Range of 2 Days Peripheral 22 58(15.00) | No Peripheral 20 54(11.00) Mean 4(- | Not Significant
2007 Quality | Motion(flexion Nerve Nerve Differe | 3.91,11 | (P-value>.05)
) - Block(40 mL Block(40-mL nce 91)
Function(Degr of 0.50% solution of
ees) bupivacaine 0.9% normal
hydrochloride saline before
with surgery)
epinephrine
1:200,000
before surgery)
Good,R.P., High Range of 3 Days Peripheral 19 67(16.00) | No Peripheral 19 62(10.00) Mean 5(- | Not Significant
2007 Quality | Motion(flexion Nerve Nerve Differe | 3.48,13 | (P-value>.05)
) - Block(40 mL Block(40-mL nce .48)
Function(Degr of 0.50% solution of
ees) bupivacaine 0.9% normal
hydrochloride saline before
with surgery)
epinephrine
1:200,000
before surgery)
Kadic,L., 2009 High Knee Society | 3 months Peripheral 21 61.2(29.30) | No Peripheral 17 58.5(21.20) | Mean 2.7(- |Not Significant
Quality Score- Nerve Block() Nerve Block() Differe | 13.38,1 | (P-value>.05)
Function- nce 8.78)
Function()
Kadic,L., 2009 High Range of 3 Days Peripheral 16 . % No Peripheral 16 . % Author | NA | Not Significant
Quality | Motion(flexion Nerve Block() Nerve Block( ) Reporte (P-value>.05)
) - Function() d
Kadic,L., 2009 High Range of 3 Days Peripheral 16 . % No Peripheral 17 . % Author NA | Not Significant
Quality | Motion(flexion Nerve Block() Nerve Block() Reporte (P-value>.05)
) - Function() d
Kadic,L., 2009 High Range of 3 months Peripheral 21 . % No Peripheral 16 . % Author NA | Not Significant
Quality | Motion(flexion Nerve Block( ) Nerve Block( ) Reporte (P-value>.05)
) - Function() d
Kadic,L., 2009 High Range of 3 months Peripheral 21 . % No Peripheral 17 . % Author | NA | Not Significant
Quality | Motion(flexion Nerve Block() Nerve Block() Reporte (P-value>.05)
) - Function() d
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kadic,L., 2009 High Range of 4 Days Peripheral 16 . % No Peripheral 16 . % Author | NA | Not Significant
Quality | Motion(flexion Nerve Block( ) Nerve Block( ) Reporte (P-value>.05)
) - Function(') d
Kadic,L., 2009 High Range of 5 Days Peripheral 16 . % No Peripheral 16 . % Author NA | Not Significant
Quality | Motion(flexion Nerve Block() Nerve Block() Reporte (P-value>.05)
) - Function() d
Kadic,L., 2009 High Range of 6 Days Peripheral 16 . % No Peripheral 16 . % Author | NA | Not Significant
Quality | Motion(flexion Nerve Block() Nerve Block() Reporte (P-value>.05)
) - Function() d
Kadic,L., 2009 High Womac- 3 months Peripheral 21 80.4(10.50) | No Peripheral 17 71.8(19.50) | Mean 8.6(- |Not Significant
Quality function Nerve Block() Nerve Block() Differe | 1.70,18 | (P-value>.05)
averaged VAS nce .90)
Version (0-
100)()
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 . % General 108 . % Author | NA | Not Significant
Quality Recovery Nerve anesthesia(Gen Reporte (P-value>.05)
(QoR)- Block(Receive eral anesthesia d
40(PQRS - d midazolam was induced
Modified (0.015-0.03 with
ADL domain) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M.| High Range Of 3 months Peripheral 18 112.2(14.40) | Peri-articular 18 114.4(11.50) | Mean | -2.2(- |Not Significant
, 2014 Quality | Motion(overall Nerve local Differe | 10.71,6 | (P-value>.05)
) - Block(Post-op infiltration nce 31)
Function(degre femoral nerve (anesthetic
es) block with and/ or anti-
20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and
locally injected
intra- and peri-
articularly
intra-op)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M. | High Range Of Discharge Peripheral 18 66.9(9.90) | Peri-articular 18 69.5(8.90) | Mean | -2.6(- |Not Significant
, 2014 Quality | Motion(overall Nerve local Differe | 8.75,3. | (P-value>.05)
) - Block(Post-op infiltration nce 55)
Function(degre femoral nerve (anesthetic
es) block with and/ or anti-
20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and
locally injected
intra- and peri-
articularly
intra-op)
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TABLE 23: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: LENGTH OF

STAY

Reference
Title

Quality

Outcome
Details

Duration

Treatment
1
(Details)

Groupl

Meanl
(SD1)

Treatment
2
(Details)

Group2

Mean?2
(SD2)

Effect
Measu
re

Result
(95%
Cl

Favored
Treatment

Moghtadaei,M.
, 2014

High
Quality

Days- Length
Of Stay()

Post-Op

Peripheral
Nerve
Block(Post-op
femoral nerve
block with
20cc
ropivacaine)

18

. %

Peri-articular
local
infiltration
(anesthetic
and/ or anti-
inflammatory
and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and
locally injected
intra- and peri-
articularly
intra-op)

18

. %

Author
Reporte
d

NA

Not Significant
(P-value>.05)

* See Appendix XIII for details regarding support
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TABLE 24: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: OTHER
OUTCOMES

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H., 2012 | Low Patient Post-Op Peripheral 40 67(.) Neuraxial 40 68(.) | Author | NA |[Not Significant
Quality | satisfaction(Ra Nerve anesthesia or Reporte (P-value>.05)
te of Block(Femoral epidural/spinal d
satisfaction nerve block (2.3ml of
with with 10ml of hyperbaric
postoperative 1.5% bupivacaine
analgesia (0- mepivacaine, followed by
100)) sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012| Low Patient Post-Op Peripheral 40 71() Neuraxial 40 65(.) | Author | NA | Not Significant
Quality | satisfaction(Ra Nerve anesthesia or Reporte (P-value>.05)
te of Block(Femoral epidural/spinal d
satisfaction nerve block (1.3ml of
with surgical with 10ml of hyperbaric
anesthesia (0- 1.5% bupivacaine
100)) mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Patient Post-Op Peripheral 40 90.00% Neuraxial 40 75.00% | RR | 1.20(0. | Not Significant
Quality | satisfaction(Wi Nerve anesthesia or 98,1.48 | (P-value>.05)
llingness to Block(Femoral epidural/spinal )
recommend nerve block (2.3ml of
the same with 10ml of hyperbaric
surgical 1.5% bupivacaine
anesthesia to mepivacaine, followed by
others) sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)

* See Appendix XIII for details regarding support
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 L% General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
Physiology (0.015-0.03 with
domain) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M. | High Patient 2 Days Peripheral 18 . % Peri-articular 18 .% | Author | NA | Not Significant
, 2014 Quality | satisfaction(Sa Nerve local Reporte (P-value>.05)
tisfaction Block(Post-op infiltration d
Level (1-4, femoral nerve (anesthetic
1=very good) block with and/ or anti-
after 48 hours) 20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and

locally injected

intra- and peri-
articularly
intra-op)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 L% General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
Physiology (0.015-0.03 with
domain) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 . % General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
emotive- (0.015-0.03 with
anxiety) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 L% General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
emotive- (0.015-0.03 with
depression) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 . % General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
Nociceptive- (0.015-0.03 with
Pain) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 L% General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
Nociceptive- (0.015-0.03 with
Nausea) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)

148



Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 . % General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
Cognitive (0.015-0.03 with
Domain) mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Quality of Post-Op Peripheral 105 L% General 108 .% | Author | NA Treatment 1
Quality Recovery Nerve anesthesia(Gen Reporte Significant (P-
(QoR)- Block(Receive eral anesthesia d value<.05)
40(PQRS - d midazolam was induced
Overall) (0.015-0.03 with
mg/kg) and midazolam
fentanyl (0.8- (0.015-0.03
2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,

soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
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TABLE 25: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: PAIN

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Beaupre,L.A., High Vas Pain 3 months preemptive 19 1.1(1.90) | preemptive 20 2(2.20) | Mean | -0.9 (- |Not Significant
2012 Quality | (10cm)- Pain( multimodeal multimodeal Differe | 2.24, | (P-value>.05)
) analgesia with analgesia nce 0.44)
added femoral withou added
nerve block() femoral nerve
block()
Beaupre,L.A., Low Vas Pain 6 weeks preemptive 19 2.8(2.20) | preemptive 20 2.9(2.4) | Mean | -0.1 (- | Not Significant
2012 Quality | (10cm)- Pain( multimodeal multimodeal Differe | 1.6, (P-value>.05)
) analgesia with analgesia nce 1.4)
added femoral withou added
nerve block() femoral nerve
block()
Beaupre,L.A., | Moderate Vas Pain 2 weeks preemptive 19 4(2.60) preemptive 20 4.4(2.40) | Mean | -0.4 (- | Not Significant
2012 Quality | (10cm)- Pain( multimodeal multimodeal Differe | 2.02, | (P-value>.05)
) analgesia with analgesia nce 1.22)
added femoral withou added
nerve block() femoral nerve
block()
Chan,M.H., High Vas Pain 1 Days Peripheral 21 1.6(1.30) | No Peripheral 21 3.8(1.30) | Mean | -2.2(- | Treatment1
2012 Quality (10cm)- Nerve Nerve Differe | 2.99,- |Significant (P-
Pain(Pain at Block(Post-op Block(No nce 1.41) value<.05)
rest) PNB) Post-op PNB)
Chan,M.H., High Vas Pain 1 Days Peripheral 21 1.6(1.30) | No Peripheral 20 3.9(1.20) | Mean | -2.3(- | Treatment 1
2012 Quality (10cm)- Nerve Nerve Differe | 3.07,- |Significant (P-
Pain(Pain at Block(Post-op Block(No Pre nce 1.53) value<.05)
rest) PNB) op PNB)
Chan,M.H., High Vas Pain 1 Days Peripheral 20 1.9(1.20) | No Peripheral 21 3.8(1.30) | Mean | -1.9(- | Treatmentl
2012 Quality (10cm)- Nerve Nerve Differe | 2.67,- | Significant (P-
Pain(Pain at Block(Pre-op Block(No nce 1.13) value<.05)
rest) PNB) Post-op PNB)

* See Appendix XIII for details regarding support
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 |Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Chan,M.H., High Vas Pain 1 Days Peripheral 20 1.9(1.20) | No Peripheral 20 3.9(1.20) | Mean -2(- Treatment 1
2012 Quality (20cm)- Nerve Nerve Differe | 2.74,- | Significant (P-
Pain(Pain at Block(Pre-op Block(No Pre nce 1.26) value<.05)
rest) PNB) op PNB)
Good,R.P., High Vas Pain 1 Days Peripheral 22 4.7(1.80) | No Peripheral 20 5.3(1.70) | Mean | -0.6(- |Not Significant
2007 Quality (10cm)- Nerve Nerve Differe | 1.66,0. | (P-value>.05)
Pain(ranging Block(40 mL Block(40-mL nce 46)
from O (no of 0.50% solution of
pain) to 10 bupivacaine 0.9% normal
(worst possible hydrochloride saline before
pain)) with surgery)
epinephrine
1:200,000
before surgery)
Kim,J.H., 2012 | Low Vas Pain 1 Days Peripheral 40 . % Neuraxial 40 . % Author | NA |Not Significant
Quality | (10cm)- Pain( Nerve anesthesia or Reporte (P-value>.05)
) Block(Femoral epidural/spinal d
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Vas Pain 1 hours Peripheral 40 . % Neuraxial 40 % Author | NA | Not Significant
Quality | (10cm)- Pain( Nerve anesthesia or Reporte (P-value>.05)
) Block(Femoral epidural/spinal d
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)

20ml of 1.5%
mepivacaine)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H., 2012 | Low Vas Pain 12 hours Peripheral 40 . % Neuraxial 40 . % Author | NA | Not Significant
Quality | (10cm)- Pain( Nerve anesthesia or Reporte (P-value>.05)
) Block(Femoral epidural/spinal d
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Vas Pain 2 Days Peripheral 40 . % Neuraxial 40 . % Author | NA | Not Significant
Quality | (10cm)- Pain( Nerve anesthesia or Reporte (P-value>.05)
) Block(Femoral epidural/spinal d
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Vas Pain 2 hours Peripheral 40 . % Neuraxial 40 . % Author | NA |Not Significant
Quality | (10cm)- Pain( Nerve anesthesia or Reporte (P-value>.05)
) Block(Femoral epidural/spinal d
nerve block (2.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)

20ml of 1.5%
mepivacaine)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 |Measu | (95% Favored
Title Quality Details (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H., 2012 | Low Vas Pain Peripheral 40 . % Neuraxial 40 . % Author | NA | Not Significant
Quality | (10cm)- Pain( Nerve anesthesia or Reporte (P-value>.05)
) Block(Femoral epidural/spinal d
nerve block (1.3ml of
with 10ml of hyperbaric
1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
McNamee,D.A | High Vas Pain Peripheral 25 . % No Peripheral 25 . % Author | NA |Not Significant
., 2001 Quality | (100mm)- Pain Nerve Block Nerve Block Reporte (P-value>.05)
(VAS Pain (2 mg- kg-1 of (No peripheral d
Scores) ropivacaine nerve blockade
7.5 mg- ml-1 but the area
divided was prepared
equally and a dressing
between the applied to the
femoral and appropriate
sciatic nerves.) sites)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M.| High Vas Pain 1 Days Peripheral 18 . % Peri-articular 18 . % Author | NA | Not Significant
, 2014 Quality | (10cm)- Pain( Nerve local Reporte (P-value>.05)
) Block(Post-op infiltration d
femoral nerve (anesthetic
block with and/ or anti-
20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and

locally injected

intra- and peri-
articularly
intra-op)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M. | High Vas Pain 12 hours Peripheral 18 . % Peri-articular 18 . % Author | NA | Not Significant
, 2014 Quality | (10cm)- Pain( Nerve local Reporte (P-value>.05)
) Block(Post-op infiltration d
femoral nerve (anesthetic
block with and/ or anti-
20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and

locally injected

intra- and peri-
articularly
intra-op)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2 | Mean2 |Measu | (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M.| High Vas Pain 6 hours Peripheral 18 . % Peri-articular 18 . % Author | NA Treatment 1
, 2014 Quality | (10cm)- Pain( Nerve local Reporte Significant (P-
) Block(Post-op infiltration d value<.05)
femoral nerve (anesthetic
block with and/ or anti-
20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and
locally injected
intra- and peri-
articularly
intra-op)
Xie,Z., 2012 High Womac-Pain Post-Op Peripheral . % No Peripheral . % Author | NA Treatment 1
Quality | Likert Version Nerve Nerve Reporte Significant (P-
(0-20)(Pain Block(Pre-op Block(Pre-op d value<.05)
measured on a 3-in-1 PNB placebo nerve
6-point Likert with high-dose block (30ml
scale (0-5)) bupivicaine normal saline))
(30-mL 0.5%
bupivacaine
with 1:200 000
epinephrine))
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl | Meanl 2 Group2 | Mean2 | Measu | (95% Favored
Title Quality Details Duration | (Details) (SD1) (Details) N (SD2) re Cl Treatment
Xie,Z., 2012 High Womac-Pain Post-Op Peripheral . % No Peripheral . % Author | NA Treatment 1
Quality | Likert Version Nerve Nerve Reporte Significant (P-
(0-20)(Pain Block(Pre-op Block(Pre-op d value<.05)
measured on a 3-in-1 PNB placebo nerve
6-point Likert with low-dose block (30ml
scale (0-5)) bupivicaine normal saline))
(30-mL 0.25%
bupivacaine
with 1:200 000
epinephrine))
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TABLE 26: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: POST-OP
PAIN CONTROL

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Chan,M.H., High Morphine 1 Days Peripheral 21 13.3(8.24) | No Peripheral 21 28.32(12.48) | Mean - Treatment 1
2012 Quality | consumption Nerve Nerve Differe | 15.02(- | Significant (P-
(mg)(Accumul Block(Post-op Block(No Pre nce | 21.42,- | value<.05)
ative morphine PNB) op PNB) 8.62)
consumption)
Chan,M.H., High Morphine 1 Days Peripheral 20 18.24(12.68) | No Peripheral 21 28.32(12.48) | Mean - Treatment 1
2012 Quality | consumption Nerve Nerve Differe | 10.08(- | Significant (P-
(mg)(Accumul Block(Pre-op Block(No Pre nce | 17.79,- | value<.05)
ative morphine PNB) op PNB) 2.37)
consumption)
Chan,M.H., High Morphine 6 hours Peripheral 21 4.08(3.76) | No Peripheral 20 13.28(8.40) | Mean | -9.2(- | Treatment 1
2012 Quality | consumption Nerve Nerve Differe | 13.22,- | Significant (P-
(mg)(Accumul Block(Post-op Block(No Pre nce 5.18) value<.05)
ative morphine PNB) op PNB)
consumption)
Chan,M.H., High Morphine 6 hours Peripheral 20 8.9(10.00) | No Peripheral 20 13.28(8.40) | Mean | -4.38(- | Not Significant
2012 Quality | consumption Nerve Nerve Differe | 10.10,1 | (P-value>.05)
(mg)(Accumul Block(Pre-op Block(No Pre nce .34)
ative morphine PNB) op PNB)
consumption)
Kim,J.H., 2012| Low Perioperative | Post-Op Peripheral 40 264.5(.) Neuraxial 40 296.9(.) Author | NA | Not Significant
Quality Use Of Nerve anesthesia or Reporte (P-value>.05)
Narcotics- Block(Femoral epidural/spinal d
Pain(Complete nerve block (2.3ml of
resolution time with 10ml of hyperbaric
of IV PCA 1.5% bupivacaine
(min)) mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)

* See Appendix XIII for details regarding support
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kim,J.H.,2012| Low Perioperative | Post-Op Peripheral 40 3596.8(.) Neuraxial 40 3007.1(.) | Author | NA | Not Significant
Quality Use Of Nerve anesthesia or Reporte (P-value>.05)
Narcotics- Block(Femoral epidural/spinal d
Pain(Duration nerve block (1.3ml of
of IV PCA use with 10ml of hyperbaric
(min)) 1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Kim,J.H., 2012 | Low Perioperative | Post-Op Peripheral 40 1.4(.) Neuraxial 40 7.5(.) Author | NA |Not Significant
Quality Use Of Nerve anesthesia or Reporte (P-value>.05)
Narcotics- Block(Femoral epidural/spinal d
Pain(Remainin nerve block (2.3ml of
g amount of 1V with 10ml of hyperbaric
PCA (ml)) 1.5% bupivacaine
mepivacaine, followed by
sciatic nerve 10ml 0.75%
block with ropivacaine)
20ml of 1.5%
mepivacaine)
Lau,H.P., 1998 | Low Perioperative | Post-Op Peripheral 20 9.5(.) Neuraxial 20 10(.) Author | NA | Not Significant
Quality Use Of Nerve anesthesia or Reporte (P-value>.05)
Narcotics- Block(40ml epidural/spinal d
Pain(Time 2% xylocaine (2.75-3.25ml
until first dose and 10ml 0.5% 0.5%
of morphine marcaine) bupivacaine
(hrs)) with propofol
infustion

3.5mg/kg/hr)




Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Liu,J., 2014 High Additional 1 Days Peripheral 105 37.5(8.50) General 108 63.5(10.50) | Mean | -26(- | Treatment1
Quality | Medication- Nerve anesthesia(Gen Differe | 28.56,- | Significant (P-
Postoperative Block(Receive eral anesthesia nce 23.44) | value<.05)
Pain d midazolam was induced
Control(Sufent (0.015-0.03 with
anil mg/kg) and midazolam
consumption, fentanyl (0.8- (0.015-0.03
mg) 2.0 pg/kg) mg/kg),
titrated to fentanyl (1.8-
provide 3.5 ug/kg),
conscious etomidate
sedation before (0.2-0.3
nerve block mg/kg), and
insertion; rocuronium
sciatic nerve (0.4-0.6
block was mg/kg))
performed in
the same
position after a
twitch of
hamstring,
soleus, foot, or
toes had been
elicited using a
similar current,
and 15-25 mL
of 0.35%
ropivacaine
was injected.)
McNamee,D.A | High Morphine 2 Days Peripheral 25 . % No Peripheral 25 . % Author | NA Treatment 1
., 2001 Quality | consumption Nerve Block Nerve Block Reporte Significant (P-
(mg) (2 mg- kg-1 of (No peripheral d value<.05)
(Consumption ropivacaine nerve blockade
and Time to 7.5 mg- ml-1 but the area
first morphine divided was prepared
request) equally and a dressing
between the applied to the
femoral and appropriate

sciatic nerves.)

sites)
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Treatment Treatment Effect | Result
Reference Outcome 1 Groupl, Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quiality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Moghtadaei,M. | High Morphine 1 Days Peripheral 18 . % Peri-articular 18 . % Author | NA Treatment 1
, 2014 Quality | consumption Nerve local Reporte Significant (P-
(mg)() Block(Post-op infiltration d value<.05)
femoral nerve (anesthetic
block with and/ or anti-
20cc inflammatory
ropivacaine) and or/
analgesic)(300
mg
ropivacaine,
30mg
ketorolac, and
0.5mg
ephedrine
diluted to a
volume of
150cc and

locally injected

intra- and peri-
articularly
intra-op)
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TABLE 27: PERI-OPERATIVE PERIPHERAL NERVE BLOCK VERSUS NO PERI-OPERATIVE PERIPHERAL NERVE BLOCK: STIFFNESS

Treatment Treatment Effect | Result
Reference Outcome 1 Groupl| Meanl 2 Group2| Mean2 |Measu| (95% Favored
Title Quality Details Duration | (Details) N (SD1) (Details) N (SD2) re Cl Treatment
Kadic,L., 2009 | High Womac- 3 months Peripheral 21 75.6(17.40) | No Peripheral 17 71.3(22.40) | Mean | 4.3(- |Not Significant
Quality stiffness Nerve Block() Nerve Block() Differe | 8.69,17 | (P-value>.05)
averaged VAS nce .29)
Version (0-
100)()

* See Appendix XIII for details regarding support
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PERI-ARTICULAR LOCAL ANESTHETIC INFILTRATION

Strong evidence supports that the use of peri-articular local anesthetic infiltration in total knee
arthroplasty (TKA) decreases pain and opioid use compared to placebo.

Strength of Recommendation: Strong Evidence Ak
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Five high quality studies (Nakai 2013, Koh 2011, Klasen 1999, Busch 2006, Chen 2012)
compared peri-articular infiltration (PAI) to placebo (hormal saline or no infiltration) for total
knee arthroplasty. Improved function (Chen 2012), lower opioid consumption Busch 2006, Chen
2012, improved patient satisfaction (Busch 2006), and lower visual analog scale (VAS) pain
scores (Nakai 2013, Koh 2011, Busch 2006, Chen 2012) all favored peri-articular injection.

Twenty-seven high quality studies originally met the selection criteria. Comparisons between
PAI and placebo, PAI and peripheral nerve blocks (femoral and/or sciatic nerve blocks), and PAI
and epidural blocks were attempted. However, due to the heterogeneity of the studies, PAI could
only be compared to placebo. The heterogeneity of the studies included differences in infiltration
solution (long-acting local anesthetics, plus or minus ketorolac, plus or minus opioid, plus or
minus corticosteroid), varying concentrations of infiltration solution and injections, single-
injection or catheter peripheral nerve blocks, peripheral nerve blocks (femoral and/or sciatic),
and epidural catheter infusions (local anesthetic, opioid, and rates).

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

There is a risk of renal injury with ketorolac injection. There is a theoretical risk of increased
infection rates injecting corticosteroids into a surgical field.

FUTURE RESEARCH

Standardization of peri-articular infiltration (PAl) solutions and peripheral nerve block (PNB)
protocols are needed before comparisons of PAI and PNB can be truly compared with each other
and to neuraxial anesthesia such as epidural infusions.. The impact of periarticular injection for
pain relief on day of surgery mobilization should also be further explored.
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RESULTS
SUMMARY OF FINDINGS TABLE 33: PERI-ARTICULAR LOCAL ANESTHETIC INFILTRATION

Summary of Findings

® Favors Peri-Articular Infiltration
® Favors Saline

O Not Significant

Complications

complications other

Deep venous thrombosis

Nausea and Vomiting
Function

Timed Functional Test (higher scores better, distance, distance/time)- Function
Other

Morphine consumption (mg)

Patient satisfaction

Vas Pain (100mm}- Pain
Vas Pain (10cm)- Pain

Postoperative Pain Control
Morphine consumption (mg)

High Quality

Nakai,T., 2013
Koh,l.)., 2011

O

Klasen,J.A., 1999
Busch,C.A., 2006

Chen,Y., 2012

O

e

|‘9'D |

|.

* See Appendix XIII for details regarding support
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QUALITY EVALUATION TABLE 22: PERI-ARTICULAR LOCAL INFILTRATION

Quality Chart Key

®. No Flaw in Domain of Interest

O =Flawin Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Randomized

Study Random Sequence Allocation Blinding Incomplete Selective Other Inclusion Strength
Generation Concealment Outcome Data Reporting Bias

Busch,C.A., 2006 ® QD q ] ® ® ® Include High Quality

Chen,Y., 2012 . . . . . . Include High Quality

Klasen,J.A., 1999 . O o . . . Include High Quality

Koh,l.J., 2011 [ ] [ ] [ ] 9 [ ] [ ] Include High Quality

Nakai,T., 2013 ® Q q ¢ ® ® Include High Quality

DETAILED DATA TABLES

TABLE 28: PART 1- PERI-ARTICULAR LOCAL INFILTRATION VERSUS SALINE: COMPLICATIONS
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Chen,Y., | High | Nauseaand | NR Peri-articular 40 | 30.00% No Local 40 | 45.00% | RR | .(.,) Not
2012 Qualit | Vomiting() local infiltration Infiltration(Nor Significant
y (anesthetic and/ mal saline) (P-
or anti- value>.05)
inflammatory
and or/
analgesic)(Magn
esium sulphate
50 mg/kg and
ropivacain 190
mg)
Chen,Y., High Deep NR Peri-articular 40 0.00% No Local 40 2.50% RD (.y0) Not
2012 Qualit| venous local infiltration Infiltration(Nor Significant
y | thrombosis( (anesthetic and/ mal saline) (P-
) or anti- value>.05)
inflammatory
and or/

analgesic)(Magn
esium sulphate
50 mg/kg and
ropivacain 190

mg)
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Klasen,J.A., | High | complicatio Local . % No Local . % |Autho, NA Not
1999 Qualit ns Infiltration(Patie Infiltration(Lum r Significant
y other(All) nts were bar Repor (P-
anaesthetized subarachnoid ted value>.05)
via lumber block was
subarachnoid performed via
block with a 26- the combined
6 needle) spinal-epidural
anaesthesia
technique with a
26-g needle)
Nakai, T., | High | Nausea and | Post- Local 21 | 38.10% No Local 20 | 10.00% | RR |3.81(0 Not
2013 Qualit | Vomiting(P | Op |Infiltration(Rece Infiltration(Did 92,15 | Significant
y | ostoperative ived intra- not receive .81) (P-
nausea and articular multimodal drug value>.05)
vomiting injection of a cocktailtherapy)
(PONV)) multimodal drug
cocktail)
Nakai,T., | High | Nausea and | Post- Local 19 | 15.79% No Local 20 | 10.00% | RR |1.58(0 Not
2013 Qualit | Vomiting(P | Op | Infiltration(Rece Infiltration(Did .30,8. | Significant
y | ostoperative ived not receive 43) (P-
nausea and localperiarticula multimodal drug value>.05)
vomiting r injection of a cocktailtherapy)
(PONV)) multimodal drug
cocktail.)
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TABLE 29: PART 1- PERI-ARTICULAR LOCAL INFILTRATION VERSUS SALINE: FUNCTION

Chen,Y., | High Timed NR Peri-articular 40 |22.2(2.77 No Local 40 39.32(5.4| Mean - Treatment
2012 Qualit | Functional local infiltration ) Infiltration(Nor 2) Differ | 17.12( 1
y | Test (higher (anesthetic and/ mal saline) ence - Significant
scores or anti- 19.01, (P-
better, inflammatory - value<.05)
distance, and or/ 15.23)
distance/tim analgesic)(Magn
e)- esium sulphate
Function(Ti 50 mg/kg and
med to ropivacain 190
perform a mg)
straight leg
raise)
Chen,Y., | High Timed NR Peri-articular 40 |11.05(3.1 No Local 40 |15.2(4.62 | Mean - Treatment
2012 Qualit| Functional local infiltration 4) Infiltration(Nor ) Differ | 4.15(- 1
y | Test (higher (anesthetic and/ mal saline) ence | 5.88,- | Significant
scores or anti- 2.42) (P-
better, inflammatory value<.05)
distance, and or/
distance/tim analgesic)(Magn
e)- esium sulphate
Function(Ti 50 mg/kg and
me to reach ropivacain 190
a 90 knee mQ)
flexion
(days))

* See Appendix XIII for details regarding support
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Nakai,T., | High | Range of 1 Local . % No Local . % |Autho| NA Not
2013 Qualit | Motion(flexi | weeks | Infiltration(Rece Infiltration(Did r Significant
y on) - ived intra- not receive Repor (P-
Function(FI articular multimodal drug ted value>.05)
exion angles injection of a cocktailtherapy)
at week 1) multimodal drug
cocktail)
Nakai,T., | High | Ambulation | Post- Local . % No Local . % | Autho| NA Not
2013 Qualit | (walking)( | Op | Infiltration(Rece Infiltration(Did r Significant
y With ived intra- not receive Repor (P-
walking articular multimodal drug ted value>.05)
cane) injection of a cocktailtherapy)
multimodal drug
cocktail)
Nakai,T., | High | Range of 1 Local . % No Local . % |Autho| NA Not
2013 Qualit | Motion(flexi | weeks | Infiltration(Rece Infiltration(Did r Significant
y on) - ived not receive Repor (P-
Function(FI localperiarticula multimodal drug ted value>.05)
exion angles r injection of a cocktailtherapy)
at week 1) multimodal drug
cocktail.)
Nakai,T., | High | Ambulation | Post- Local . % No Local . % | Autho| NA Not
2013 Qualit | (walking)( | Op | Infiltration(Rece Infiltration(Did r Significant
y With ived not receive Repor (P-
walking localperiarticula multimodal drug ted value>.05)
cane) r injection of a cocktailtherapy)

multimodal drug
cocktail.)
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TABLE 30: PART 1- PERI-ARTICULAR LOCAL INFILTRATION VERSUS SALINE: PAIN

Busch,C.A., Vas Pain Local . % Control (Peri- . % | Autho| NA | Treatment
2006 (10cm)- | hours | Infiltration(400 articular local r 1
Pain(Visual mg of infiltration)(Sali Repor Significant
analog ropivacaine, 30 ne) ted (P-
scores mg of Toradol value<.05)
(VAS) for (ketorolac), 5
pain during mg of
activity) epimorphine,
and 0.6 mL of
epinephrine
(1:1000).)
Busch,C.A., Vas Pain Local . % Control (Peri- . % |Autho, NA Not
2006 (10cm)- Infiltration(400 articular local r Significant
Pain(Visual mg of infiltration)(Sali Repor (P-
analog ropivacaine, 30 ne) ted value>.05)
scores mg of Toradol
(VAS) for (ketorolac), 5
pain during mg of
activity) epimorphine,
and 0.6 mL of
epinephrine
(1:1000).)

* See Appendix XIII for details regarding support

171



Chen,Y., | High | Vas Pain 1 Peri-articular 40 . % No Local 40 . % |Autho, NA | Treatment
2012 Qualit | (100mm)- | Days | local infiltration Infiltration(Nor r 1
y Pain() (anesthetic and/ mal saline) Repor Significant
or anti- ted (P-
inflammatory value<.05)
and or/
analgesic)(Magn
esium sulphate
50 mg/kg and
ropivacain 190
mg)
Klasen,J.A., | High | Vas Pain 1 Local . % No Local . % |Autho| NA Not
1999 Qualit| (10cm)- | Days |Infiltration(Patie Infiltration(Lum r Significant
y Pain(Pain nts were bar Repor (P-
intensity) anaesthetized subarachnoid ted value>.05)
via lumber block was
subarachnoid performed via
block with a 26- the combined
6 needle) spinal-epidural
anaesthesia
technique with a
26-g needle)
Koh,I.J., | High | Vas Pain 12 Local 45 12.3(3.20) No Local 42 16.4(3.40) | Mean | -4.1(- | Treatment
2011 Qualit | (10cm)- | hours |Infiltration(Peria Infiltration( ) Differ | 5.49,- 1
y | Pain(Pain at rticular ence | 2.71) | Significant
rest) injections) (P-
value<.05)
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Koh,l.J., | High | Vas Pain 1 Local 45 14.5(2.90) No Local 42 |5.7(2.60) | Mean | -1.2(- | Treatment
2011 Qualit| (10cm)- | Days |Infiltration(Peria Infiltration( ) Differ | 2.36,- 1
y | Pain(Pain at rticular ence | 0.04) | Significant
rest) injections) (P-
value<.05)
Nakai,T., | High | Vas Pain NR Local . % No Local 20 . % |Autho| NA | Treatment
2013 Qualit|  (10cm)- Infiltration(Rece Infiltration(Did r 1
y Pain(Mean ived intra- not receive Repor Significant
VAS scores articular multimodal drug ted (P-
on the day injection of a cocktailtherapy) value<.05)
of surgery) multimodal drug
cocktail)
Nakai,T., | High | Vas Pain 1 Local . % No Local . % |Autho, NA Not
2013 Qualit| (10cm)- Days | Infiltration(Rece Infiltration(Did r Significant
y Pain(Mean ived intra- not receive Repor (P-
VAS scores articular multimodal drug ted value>.05)
on the day injection of a cocktailtherapy)
of surgery) multimodal drug
cocktail)
Nakai,T., | High | Vas Pain 1 Local . % No Local . % |Autho| NA Not
2013 Qualit| (10cm)- | Days | Infiltration(Rece Infiltration(Did r Significant
y Pain(Mean ived not receive Repor (P-
VAS scores localperiarticula multimodal drug ted value>.05)
on the day r injection of a cocktailtherapy)
of surgery) multimodal drug
cocktail.)

173



TABLE 31: PART 1- PERI-ARTICULAR LOCAL INFILTRATION VERSUS SALINE: POST-OP PAIN CONTROL

Chen,Y., | High | Morphine 2 Peri-articular 40 . % No Local 40 . % |Autho| NA | Treatment
2012 Qualit | consumptio | Days | local infiltration Infiltration(Nor r 1
y n (mg)() (anesthetic and/ mal saline) Repor Significant
or anti- ted (P-
inflammatory value<.05)
and or/

analgesic)(Magn
esium sulphate
50 mg/kg and
ropivacain 190

mg)
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TABLE 32: PART 1- PERI-ARTICULAR LOCAL INFILTRATION VERSUS SALINE: OTHER OUTCOMES

Control

. % Author

Report

NA

Treat
ment 1

* See Appendix XIII for details regarding support

Busch, | High| Morphine 6 Local
C.A., | Qual | consumption | hours | Infiltration(400 (Peri-
2006 | ity | (mg)(Consu mg of articular ed Signifi
mption of ropivacaine, 30 local cant
patient- mg of Toradol infiltration)( (P-
controlled (ketorolac), 5 Saline) value<.
analgesia mg of 05)
(PCA) in epimorphine,
milligrams) and 0.6 mL of
epinephrine
(1:1000).)

Busch, | High | Morphine 12 Local . % Control . % | Author| NA Treat
C.A., | Qual | consumption | hours | Infiltration(400 (Peri- Report ment 1
2006 | ity | (mg)(Consu mg of articular ed Signifi

mption of ropivacaine, 30 local cant
patient- mg of Toradol infiltration)( (P-
controlled (ketorolac), 5 Saline) value<.
analgesia mg of 05)
(PCA) in epimorphine,
milligrams) and 0.6 mL of
epinephrine
(1:1000).)
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Busch, | High | Morphine 1 Local . % Control . % |Author| NA Not
C.A., | Qual | consumption| Days | Infiltration(400 (Peri- Report Signific
2006 | ity | (mg)(Consu mg of articular ed ant (P-
mption of ropivacaine, 30 local value>.
patient- mg of Toradol infiltration)( 05)
controlled (ketorolac), 5 Saline)
analgesia mg of
(PCA) in epimorphine,
milligrams) and 0.6 mL of
epinephrine
(1:1000).)
Busch, | High| Morphine 1.4 Local . % Control . % |Author, NA Not
C.A., | Qual | consumption | month | Infiltration(400 (Peri- Report Signific
2006 (mg)(Consu mg of articular ed ant (P-
mption of ropivacaine, 30 local value>.
patient- mg of Toradol infiltration)( 05)
controlled (ketorolac), 5 Saline)
analgesia mg of
(PCA) in epimorphine,
milligrams) and 0.6 mL of
epinephrine
(1:1000).)
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Busch, | High Patient 4 Local . % Control . % |Author| NA Treat
C.A., | Qual | satisfaction( | hours | Infiltration(400 (Peri- Report ment 1
2006 | ity Visual mg of articular ed Signifi

analog ropivacaine, 30 local cant
scores mg of Toradol infiltration)( (P-
(VAS) for (ketorolac), 5 Saline) value<.
patient mg of 05)
satisfaction) epimorphine,
and 0.6 mL of
epinephrine
(1:1000).)

Busch, | High Patient 1 Local . % Control . % |Author, NA Not
C.A., | Qual | satisfaction( | Days | Infiltration(400 (Peri- Report Signific
2006 | ity Visual mg of articular ed ant (P-

analog ropivacaine, 30 local value>.
scores mg of Toradol infiltration)( 05)
(VAS) for (ketorolac), 5 Saline)
patient mg of
satisfaction) epimorphine,
and 0.6 mL of
epinephrine
(1:1000).)
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Busch, | High Patient 1.4 Local . % Control . % |Author| NA Not
C.A., | Qual | satisfaction( | month | Infiltration(400 (Peri- Report Signific
2006 | ity Visual S mg of articular ed ant (P-
analog ropivacaine, 30 local value>.
scores mg of Toradol infiltration)( 05)
(VAS) for (ketorolac), 5 Saline)
patient mg of
satisfaction) epimorphine,
and 0.6 mL of
epinephrine
(1:1000).)
Koh,I.J. | High | Morphine 1 Local 45 1169.4(27 | No Local 42 |262.3(20 | Mean | -92.9(- | Not
, 2011 | Qual | consumption | Days | Infiltration(Peri 3.90) | Infiltration() 0.20) | Differe| 193.25, |Signific
ity | (mg)(Fentan articular nce 7.45) | ant (P-
yl injections) value>.
consumption 05)
via IV-PCA
pump (?9))
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NEURAXIAL ANESTHESIA

Moderate evidence supports that neuraxial anesthesia could be used in total knee arthroplasty
(TKA) to improve select perioperative outcomes and complication rates compared to general
anesthesia.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single ““High”” quality study for recommending for or against the intervention.

RATIONALE

There were six high-quality (Nielson PT 1990, Nielson WR 1990, Mitchell 1991, Jorgensen
1991, Williams-Russo P 1995, Williams-Russo P 1996) and three low-quality (Sharrock 1991,
Stundner 2012, Memtsoudis 2013) studies evaluating whether neuraxial anesthesia (“spinal or
epidural”) reduces complications or improves outcomes in adult patients undergoing knee
arthroplasty compared to general anesthesia.

Two high-quality studies (Nielson PT 1990, Jorgensen 1991) and one low-quality (Sharrock
1991) study demonstrated significantly lower rates of deep venous thrombosis (DVT) compared
to general anesthesia. Of note, the two high-quality studies did not utilize any form of
perioperative prophylactic anticoagulation; and the low-quality study utilized postoperative
aspirin therapy only. Neither study used warfarin or low-molecular weight heparin as part of
their postoperative DVT prophylactic regimen. Four additional low- (Stundner 2012,
Memtsoudis 2013) quality studies demonstrated significant reductions in overall postoperative
complications with neuraxial anesthesia; including reductions in blood transfusion rates,
pulmonary compromise, pulmonary embolism, pneumonia, mechanical ventilation rates, acute
renal failure and composite infectious complications.

Two high-quality studies demonstrated improved short-term functional outcomes after neuraxial
anesthesia. Specifically, Williams-Russo (1996) demonstrated improved short-term range-of-
motion (flexion) and short-term ambulation (days until unassisted stair climbing) compared to
general anesthesia. Nielson WR (1990) demonstrated improved short-term cognitive function
(Wechsler Memory Scale; Controlled Oral Word Association) compared to general anesthesia.

One low-quality study (Memtsoudis) demonstrated a significant reduction in 30-day mortality in
patients undergoing neuraxial anesthesia compared to general anesthesia.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Neuraxial anesthesia should not be performed in patients with known contraindications to the
technique.

FUTURE RESEARCH

Additional comparative multicenter (high-quality) prospective studies evaluating the impact of
intraoperative anesthetic technique on perioperative complications and outcomes are needed to
further clarify if unique patient cohorts (e.g., patients with cardiopulmonary disease, obstructive
sleep apnea, obesity) may benefit from neuraxial anesthesia.Future studies comparing the
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effectiveness of neuraxial anesthesia with periarticular injections and/or peripheral nerve
blockade should be performed.
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RESULTS
SUMMARY OF FINDINGS TABLE 7: NEURAXIAL ANESTHESIA

Summary of Findings

High Quality Low Quality

® Favors Neuraxial anesthesia
® Favors General anasthesia
O Not Significant

Complications other

Williams-Russo,P., 1996
Williams-Russo,P., 1995
Nielson,W.R., 1990
Nielsen,P.T., 1990
Mitchell,D., 1991
Jorgensen,L.N., 1991
Stundner,O., 2012
Sharrock,N.E., 1991
Memtsoudis,S.G., 2013
Meta-Analysis

@
@

Deep venous thrombosis ) @
Need Transfusion- Complications
Wound Complications O
Blood Loss O
Blood transfusion %

@

NA

o)e
c@

Drainage- Complications O
Pulmonary embolism

o)e;

Cerebrovascular Event- Complications

Range of Motion(flexion) - Function
Ambulation (walking)

e

Cognitive function O @
Length of Stay

Days- Length Of Stay
Length Of Recovery- Length Of Stay
Length of Surgery

Length Of Surgery- Length Of Surgery
Mortality

Mortality- Mortality

NA
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QUALITY EVALUATION TABLE 4: NEURAXIAL ANESTHIA

Quality Chart Key

. =No Flaw in Domain of Interest

0 =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Randomized

* See Appendix XIII for details regarding support

Study Random Allocation Blinding Incomplete Selective Other Is there a Influence of Dose-Response Inclusion Strength
Sequence Concealment Outcome Reporting Bias large All Plausible Gradient
Generation Data magnitude Residual
of effect? Confounding
Jorgensen,L.N., 1991 [ ] q ] (] @ [ ] [ ] @ [ ] [ ] Include High
Quality
Mitchell,D., 1991 9 ¢ ] (] ® ® 9 ® ® Include High
Quality
Nielsen,P.T., 1990 q ] (q ] q ] [ ] 9 [ ] [ ] 9 9 Include High
Quality
Nielson,W.R., 1990 (] ¢ ] q ] 9 9 [ ] 9 9 9 Include High
Quality
Williams-Russo, P., 1995 9 d (q ] ® ® 9 9 ® ® Include High
Quality
Williams-Russo, P., 1996 9 (4] q ] 9 9 9 9 9 9 Include High
Quality
QE - Observational
Study Design Participant Allocation Confounding Follow-Up Other Bias? (If Inclusion Strength
Recruitment Variables Length retrospective
comparative, mark
Yes)
Beaupre,L.A., 2012 O 9 9 @) [ ] [ ] Include Low Quality
Memtsoudis,S.G., 2013 O [ ] [ ] [ ] [ ] [ ] Include Low Quality
Sharrock,N.E., 1991 O ® Q O [ ] [ ] Include Low Quality
Stundner,0O., 2012 O 9 9 (] 9 9 Include Low Quality
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DETAILED DATA TABLES

TABLE 33: NEURAXIAL ANESTHESIA VERSUS GENERAL ANESTHESIA: COMPLICATIONS
Reference Quality Outcome Duratio Treatment 1 Groupl Meanl1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Jorgensen,L.N., High Deep venous 1.4 Neuraxial 17 17.65% General anesthesia 22 59.09% RR 0.30(0.10,0 | Treatment 1
1991 Quality thrombosis weeks anesthesia or (Thiopentone 3- .88) Significant
(Total) epidural/spinal 5mg/kg, fentanyl (P-value<.05)
(2% mepivicaine 5ug/kg,
8-15ml through pancuronium
lumbar 0.1mg/kg, diazepam
extradural 0.2mg/kg, and
catheter) nitrous
oxide/oxygen)
Jorgensen,L.N., High pulmonary Post-Op Neuraxial 17 0.00% General anesthesia 22 4.55% RD -0.05(- Not
1991 Quality embolism() anesthesia or (Thiopentone 3- 0.13,0.04) Significant
epidural/spinal 5mg/kg, fentanyl (P-value>.05)
(2% mepivicaine 5ug/kg,
8-15ml through pancuronium
lumbar 0.1mg/kg, diazepam
extradural 0.2mg/kg, and
catheter) nitrous
oxide/oxygen)
Mitchell,D., High Deep venous Post-Op Neuraxial 34 35.29% General anesthesia 38 26.32% RR 1.34(0.67,2 Not
1991 Quality thrombosis anesthesia or (Tubocurarine, .70) Significant
(DVTI/PE) epidural/spinal sodium thiopental, (P-value>.05)
(Local anesthetic succinylcholine,
via epidural and nitrous oxide in
catheter) oxygen)
Nielsen,P.T., High Deep venous 1.4 Neuraxial 13 15.38% General anesthesia 16 62.50% RR 0.25(0.07,0 | Treatment 1
1990 Quality thrombosis( ) weeks anesthesia or (Thiopental/diazepa .93) Significant
epidural/spinal m/fentanyl, nitrous (P-value<.05)
(2% mepivacain oxide/oxygen)
via lumbar
epidural catheter)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 45(12.00) General anesthesia 39 36(11.00) Mean 9(3.17,14.8 | Treatment 1
1990 Quality function anesthesia or (Thiopental, Difference 3) Significant
(Controlled epidural/spinal succinylcholine; (P-value<.05)
Oral Word (Tetracaine or N20 in oxygen,
Association, bupivicaine) isoflurane, and
number of fentanyl)
words)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 15(11.00) General anesthesia 39 16(7.00) Mean -1(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 5.84,3.84) Significant
(Sickness epidural/spinal succinylcholine; (P-value>.05)
Impact Profile (Tetracaine or N20 in oxygen,
(SIP), Physical bupivicaine) isoflurane, and
Dimension fentanyl)
Score)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 10(11.00) General anesthesia 39 12(7.00) Mean -2(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 6.84,2.84) Significant
(Sickness epidural/spinal succinylcholine; (P-value>.05)
Impact Profile (Tetracaine or N20 in oxygen,
(SIP), Physical bupivicaine) isoflurane, and
Dimension fentanyl)
Score)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 6(8.00) General anesthesia 39 8(10.00) Mean -2(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 6.44,2.44) Significant
(Sickness epidural/spinal succinylcholine; (P-value>.05)
Impact Profile (Tetracaine or N20 in oxygen,
(SIP), bupivicaine) isoflurane, and
Psychological fentanyl)
Dimension
Score)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 4(7.00) General anesthesia 39 3(4.00) Mean 1(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 2.02,4.02) Significant
(Sickness epidural/spinal succinylcholine; (P-value>.05)
Impact Profile (Tetracaine or N20 in oxygen,
(SIP), bupivicaine) isoflurane, and
Psychological fentanyl)
Dimension
Score)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 101(16.00) General anesthesia 39 94(13.00) Mean 7(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 0.48,14.48) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Adult (Tetracaine or N20 in oxygen,
Intelligence bupivicaine) isoflurane, and
Scale - fentanyl)
Revised, Visual
1Q Score
(WAIS-R
VIQ))
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Nielson,W.R., High Cognitive 3 months Neuraxial 25 103(15.00) General anesthesia 39 96(14.00) Mean 7(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 0.34,14.34) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Adult (Tetracaine or N20 in oxygen,
Intelligence bupivicaine) isoflurane, and
Scale - fentanyl)
Revised, Visual
1Q Score
(WAIS-R
VIQ))
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 98(13.00) General anesthesia 39 93(15.00) Mean 5(- Not
1990 Quality function anesthesia or (Thiopental, Difference | 1.94,11.94) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Adult (Tetracaine or N20 in oxygen,
Intelligence bupivicaine) isoflurane, and
Scale - fentanyl)
Revised,
Performance 1Q
Score (WAIS-R
PIQ))
Nielson,W.R., High Cognitive 3 months Neuraxial 25 102(10.00) General anesthesia 39 95(15.00) Mean 7(0.87,13.1 | Treatment 1
1990 Quality function anesthesia or (Thiopental, Difference 3) Significant
(Wechsler epidural/spinal succinylcholine; (P-value<.05)
Adult (Tetracaine or N20 in oxygen,
Intelligence bupivicaine) isoflurane, and
Scale - fentanyl)
Revised,
Performance 1Q
Score (WAIS-R
PIQ))
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 100.88(16.27 | General anesthesia 39 95.74(13.8 Mean 5.14(- Not
1990 Quality function anesthesia or ) (Thiopental, 6) Difference | 2.58,12.86) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Memory Scale - (Tetracaine or N20O in oxygen,
Revised, Verbal bupivicaine) isoflurane, and
Index Score) fentanyl)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 105.8(16.52) | General anesthesia 39 100.28(14. Mean 5.52(- Not
1990 Quality function anesthesia or (Thiopental, 62) Difference | 2.42,13.46) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)

Memory Scale -
Revised, Verbal
Index Score)

(Tetracaine or
bupivicaine)

N20 in oxygen,
isoflurane, and
fentanyl)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 95.28(16.78) | General anesthesia 39 90.23(14.1 Mean 5.05(- Not
1990 Quality function anesthesia or (Thiopental, 9) Difference | 2.89,12.99) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Memory Scale - (Tetracaine or N20 in oxygen,
Revised, Visual bupivicaine) isoflurane, and
Index Score) fentanyl)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 101.8(17.14) | General anesthesia 39 91.51(15.1 Mean 10.29(2.06, | Treatment 1
1990 Quality function anesthesia or (Thiopental, 4) Difference 18.52) Significant
(Wechsler epidural/spinal succinylcholine; (P-value<.05)
Memory Scale - (Tetracaine or N20 in oxygen,
Revised, Visual bupivicaine) isoflurane, and
Index Score) fentanyl)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 98.08(14.66) | General anesthesia 39 92.1(16.05 Mean 5.98(- Not
1990 Quality function anesthesia or (Thiopental, ) Difference | 1.66,13.62) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Memory Scale - (Tetracaine or N20 in oxygen,
Revised, bupivicaine) isoflurane, and
Attention/Conc fentanyl)
entration Index
Score)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 101.8(14.64) | General anesthesia 39 93.08(16.1 Mean 8.72(1.07,1 | Treatment 1
1990 Quality function anesthesia or (Thiopental, 3) Difference 6.37) Significant
(Wechsler epidural/spinal succinylcholine; (P-value<.05)
Memory Scale - (Tetracaine or N20 in oxygen,
Revised, bupivicaine) isoflurane, and
Attention/Conc fentanyl)
entration Index
Score)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 97.92(13.90) | General anesthesia 39 91.26(11.5 Mean 6.66(0.12,1 | Treatment1
1990 Quality function anesthesia or (Thiopental, 3) Difference 3.20) Significant
(Wechsler epidural/spinal succinylcholine; (P-value<.05)
Memory Scale - (Tetracaine or N20O in oxygen,
Revised, bupivicaine) isoflurane, and
Delayed Index fentanyl)
Score)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 104.64(18.76 | General anesthesia 39 96.77(13.9 Mean 7.87(- Not
1990 Quality function anesthesia or ) (Thiopental, 0) Difference | 0.68,16.42) Significant
(Wechsler epidural/spinal succinylcholine; (P-value>.05)
Memory Scale - (Tetracaine or N20 in oxygen,
Revised, bupivicaine) isoflurane, and
Delayed Index fentanyl)
Score)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 0.32(0.40) General anesthesia 39 0.5(1.01) Mean -0.18(- Not
1990 Quality | function (Hand anesthesia or (Thiopental, Difference | 0.53,0.17) Significant
Preference epidural/spinal succinylcholine; (P-value>.05)
Questionnaire, (Tetracaine or N20 in oxygen,
number of bupivicaine) isoflurane, and
apraxic errors) fentanyl)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 0.36(0.70) General anesthesia 39 0.34(0.67) Mean 0.02(- Not
1990 Quality | function (Hand anesthesia or (Thiopental, Difference | 0.33,0.37) Significant
Preference epidural/spinal succinylcholine; (P-value>.05)
Questionnaire, (Tetracaine or N20 in oxygen,
number of bupivicaine) isoflurane, and
apraxic errors) fentanyl)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 38.04(12.83) | General anesthesia 39 46.97(22.9 Mean -8.93(- Treatment 1
1990 Quality | function (Trail- anesthesia or (Thiopental, 6) Difference 17.72,- Significant
making Test, epidural/spinal succinylcholine; 0.14) (P-value<.05)
Trail A Time) (Tetracaine or N20O in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 36.8(9.22) General anesthesia 39 42.68(16.7 Mean -5.88(- Not
1990 Quality | function (Trail- anesthesia or (Thiopental, 2) Difference | 12.25,0.49) Significant
making Test, epidural/spinal succinylcholine; (P-value>.05)
Trail A Time) (Tetracaine or N20 in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 0.32(0.63) General anesthesia 39 0.24(0.49) Mean 0.08(- Not
1990 Quality | function (Trail- anesthesia or (Thiopental, Difference | 0.21,0.37) Significant
making Test, epidural/spinal succinylcholine; (P-value>.05)
Trail A Errors) (Tetracaine or N20 in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 0.32(0.63) General anesthesia 39 0.18(0.39) Mean 0.14(- Not
1990 Quality | function (Trail- anesthesia or (Thiopental, Difference | 0.14,0.42) Significant
making Test, epidural/spinal succinylcholine; (P-value>.05)
Trail A Errors) (Tetracaine or N20 in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 125(80.48) General anesthesia 39 148.3(77.6 Mean -23.3(- Not
1990 Quality | function (Trail- anesthesia or (Thiopental, 5) Difference | 63.16,16.5 Significant
making Test, epidural/spinal succinylcholine; 6) (P-value>.05)
Trail B Time) (Tetracaine or N20O in oxygen,

bupivicaine)

isoflurane, and
fentanyl)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Nielson,W.R., High Cognitive 3 months Neuraxial 25 105.76(33.32 | General anesthesia 39 132.46(77. Mean -26.7(- Not
1990 Quality | function (Trail- anesthesia or ) (Thiopental, 56) Difference | 54.33,0.93) Significant
making Test, epidural/spinal succinylcholine; (P-value>.05)
Trail B Time) (Tetracaine or N20 in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive Peri-Op Neuraxial 25 1.12(1.42) General anesthesia 39 1.08(1.26) Mean 0.04(- Not
1990 Quality | function (Trail- anesthesia or (Thiopental, Difference | 0.64,0.72) Significant
making Test, epidural/spinal succinylcholine; (P-value>.05)
Trail B Errors) (Tetracaine or N20 in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive 3 months Neuraxial 25 0.64(0.91) General anesthesia 39 0.76(1.30) Mean -0.12(- Not
1990 Quality | function (Trail- anesthesia or (Thiopental, Difference | 0.66,0.42) Significant
making Test, epidural/spinal succinylcholine; (P-value>.05)
Trail B Errors) (Tetracaine or N20 in oxygen,
bupivicaine) isoflurane, and
fentanyl)
Nielson,W.R., High Cognitive Post-Op Neuraxial 25 44(12.00) General anesthesia 39 37(9.00) Mean 7(1.51,12.4 | Treatment1
1990 Quality function anesthesia or (Thiopental, Difference 9) Significant
(Controlled epidural/spinal succinylcholing; (P-value<.05)
Oral Word (Tetracaine or N20 in oxygen,
Association, bupivicaine) isoflurane, and
number of fentanyl)
words)
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Reference
Title

Quality

Outcome
Details

Duratio
n

Treatment 1
(Details)

Groupl

Meanl/P1
(SD1)

Treatment 2
(Details)

Group2

Mean2/P2
(SD2)

Effect
Measure

Result
(95% CI)

Favored
Treatment

Williams-Russo,
P., 1995

High
Quality

Cognitive
function
(Boston

Naming Test,
Controlled
Word
Association,
Wechsler Adult
Intelligence
Scale Revised -
Digit Symbol,
Trail Making
Tests, Digit
Span, Benton
Visual
Retention,
Benton Visual
Recognition,
and Mattis-
Kovner Verbal
Recall and
Verbal
Recognition)

Post-Op

Neuraxial
anesthesia or
epidural/spinal
(Lidocaine 2% or
Bupivicaine
0.75% via
epidural catheter)

134

(4.50)

General anesthesia
(Thiopental,
fentanyl, and
vecuronium;
inhaled N20)

128

(4.40)

Mean
Difference

)

Not
Significant
(P-value>.05)
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Reference
Title

Quality

Outcome
Details

Duratio
n

Treatment 1
(Details)

Groupl

Meanl/P1
(SD1)

Treatment 2
(Details)

Group2

Mean2/P2
(SD2)

Effect
Measure

Result
(95% CI)

Favored
Treatment

Williams-Russo,
P., 1995

High
Quality

Cognitive
function
(Boston

Naming Test,
Controlled
Word
Association,
Wechsler Adult
Intelligence
Scale Revised -
Digit Symbol,
Trail Making
Tests, Digit
Span, Benton
Visual
Retention,
Benton Visual
Recognition,
and Mattis-
Kovner Verbal
Recall and
Verbal
Recognition)

1 weeks

Neuraxial
anesthesia or
epidural/spinal
(Lidocaine 2% or
Bupivicaine
0.75% via
epidural catheter)

134

. %

General anesthesia
(Thiopental,
fentanyl, and
vecuronium;
inhaled N20)

128

. %

Author
Reported

NA

Not
Significant
(P-value>.05)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Williams-Russo, High Cognitive 5.9 Neuraxial 114 . % General anesthesia 117 . % Author NA Not
P., 1995 Quality function months anesthesia or (Thiopental, Reported Significant
(Boston epidural/spinal fentanyl, and (P-value>.05)
Naming Test, (Lidocaine 2% or vecuronium;
Controlled Bupivicaine inhaled N20)
Word 0.75% via
Association, epidural catheter)
Wechsler Adult
Intelligence
Scale Revised -
Digit Symbol,
Trail Making
Tests, Digit
Span, Benton
Visual
Retention,
Benton Visual
Recognition,
and Mattis-
Kovner Verbal
Recall and
Verbal
Recognition)
Williams-Russo, High Deep venous Post-Op Neuraxial 133 39.85% General anesthesia 120 48.33% RR 0.82(0.62,1 Not
P., 1996 Quality | thrombosis(Inci anesthesia or (Thiopental, .09) Significant
dence of DVT) epidural/spinal fentanyl, and (P-value>.05)
(Lidocaine 2% or vecuronium;
Bupivicaine inhaled N20 and
0.75% via isoflurane)
epidural catheter)
Memtsoudis,S.G Low Cerebrovascula NA Neuraxial 28426 0.07% General anesthesia 194682 0.11% RR 0.68(0.43,1 Not
., 2013 Quality r Event- anesthesia or (General anesthesia) .06) Significant
Complications epidural/spinal (P-value>.05)
(Cerebrovascul (Neuraxial
ar event) anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 0.39% General anesthesia 194682 0.71% RR 0.55(0.45,0 | Treatment 1
., 2013 Quality | other(Pulmonar anesthesia or (General anesthesia) .67) Significant

y compromise)

epidural/spinal
(Neuraxial
anesthesia)

(P-value<.05)

191




Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Memtsoudis,S.G Low complications NA Neuraxial 28426 6.43% General anesthesia 194682 6.27% RR 1.03(0.98,1 Not
., 2013 Quality other(Cardiac anesthesia or (General anesthesia) .08) Significant
(nonmyocardial epidural/spinal (P-value>.05)
infarction)) (Neuraxial
anesthesia)
Memtsoudis,S.G Low pulmonary NA Neuraxial 28426 0.39% General anesthesia 194682 0.55% RR 0.71(0.58,0 | Treatment 1
., 2013 Quality | embolism(Pulm anesthesia or (General anesthesia) .86) Significant
onary epidural/spinal (P-value<.05)
embolism) (Neuraxial
anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 14.59% General anesthesia 194682 16.62% RR 0.88(0.85,0 | Treatment 1
., 2013 Quality other(Blood anesthesia or (General anesthesia) .90) Significant
product epidural/spinal (P-value<.05)
transfusion) (Neuraxial
anesthesia)
Memtsoudis,S.G Low Mortality- NA Neuraxial 28426 0.08% General anesthesia 194682 0.13% RR 0.66(0.43,1 | Treatmentl
., 2013 Quality Mortality(30- anesthesia or (General anesthesia) .00) Significant
day mortality) epidural/spinal (P-value<.05)
(Neuraxial
anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 0.74% General anesthesia 194682 0.84% RR 0.88(0.76,1 Not
., 2013 Quality | other(Pneumoni anesthesia or (General anesthesia) .01) Significant
a) epidural/spinal (P-value>.05)
(Neuraxial
anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 1.13% General anesthesia 194682 1.55% RR 0.73(0.65,0 | Treatment 1
., 2013 Quality other(Acute anesthesia or (General anesthesia) .82) Significant
renal failure) epidural/spinal (P-value<.05)
(Neuraxial
anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 0.66% General anesthesia 194682 0.67% RR 0.99(0.85,1 Not
., 2013 Quality | other(Gastroint anesthesia or (General anesthesia) .15) Significant
estinal epidural/spinal (P-value>.05)
complications) (Neuraxial
anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 0.23% General anesthesia 194682 0.25% RR 0.93(0.72,1 Not
., 2013 Quality other(Acute anesthesia or (General anesthesia) 21) Significant
myocardial epidural/spinal (P-value>.05)
infarction) (Neuraxial

anesthesia)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Memtsoudis,S.G Low complications NA Neuraxial 28426 0.46% General anesthesia 194682 0.67% RR 0.68(0.57,0 | Treatment 1
., 2013 Quality | other(Mechanic anesthesia or (General anesthesia) .82) Significant
al ventilation) epidural/spinal (P-value<.05)
(Neuraxial
anesthesia)
Memtsoudis,S.G Low complications NA Neuraxial 28426 3.09% General anesthesia 194682 3.86% RR 0.80(0.75,0 | Treatment 1
., 2013 Quality other(All anesthesia or (General anesthesia) .86) Significant
infections) epidural/spinal (P-value<.05)
(Neuraxial
anesthesia)
Sharrock,N.E., Low Deep venous NA Neuraxial 206 56.31% General anesthesia 171 42.11% RR 1.34(1.08,1 | Treatment 1
1991 Quality | thrombosis(DV anesthesia or (General anesthesia) .65) Significant
T unilateral epidural/spinal (P-value<.05)
arthroplasty) (Epidural
anesthesia was
performed with
fifteen to twenty
five ml of 0.75
percent
bupivacaine or 2
percent lidocaine
with
epinephrine)
Sharrock,N.E., Low Deep venous NA Neuraxial 71 78.87% General anesthesia 93 64.52% RR 1.22(1.01,1 | Treatment1
1991 Quality | thrombosis(DV anesthesia or (General anesthesia) .48) Significant
T bilateral epidural/spinal (P-value<.05)
arthroplasty) (Epidural
anesthesia was
performed with
fifteen to twenty
five ml of 0.75
percent
bupivacaine or 2
percent lidocaine
with
epinephrine)
Stundner,O., Low Wound NA Neuraxial 1066 0.09% General anesthesia 12567 0.10% RR 0.91(0.12,6 Not
2012 Quality Complications anesthesia or (General anesthesia) .93) Significant
(Wound epidural/spinal (P-value>.05)
infection) (Neuraxial

anesthesia)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Stundner,O., Low pulmonary NA Neuraxial 1066 1.50% General anesthesia 12567 0.90% RR 1.67(0.99,2 Not
2012 Quality | embolism(Pulm anesthesia or (General anesthesia) .81) Significant
onary epidural/spinal (P-value>.05)
embolism) (Neuraxial
anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 5.16% General anesthesia 12567 5.90% RR 0.88(0.67,1 Not
2012 Quality other(Cardiac anesthesia or (General anesthesia) .14) Significant
(non- epidural/spinal (P-value>.05)
myocardial (Neuraxial
infection)) anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 0.66% General anesthesia 12567 0.90% RR 0.73(0.34,1 Not
2012 Quality | other(Pneumoni anesthesia or (General anesthesia) .56) Significant
a) epidural/spinal (P-value>.05)
(Neuraxial
anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 3.19% General anesthesia 12567 4.50% RR 0.71(0.50,1 | Treatment 1
2012 Quality other(All anesthesia or (General anesthesia) .00) Significant
infections) epidural/spinal (P-value<.05)
(Neuraxial
anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 0.47% General anesthesia 12567 0.90% RR 0.52(0.21,1 Not
2012 Quality | other(Mechanic anesthesia or (General anesthesia) .27) Significant
al ventilation) epidural/spinal (P-value>.05)
(Neuraxial
anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 1.88% General anesthesia 125667 2.70% RR 0.69(0.45,1 Not
2012 Quality other(Acute anesthesia or (General anesthesia) .07) Significant
renal failure) epidural/spinal (P-value>.05)
(Neuraxial
anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 1.13% General anesthesia 12567 1.30% RR 0.87(0.48,1 Not
2012 Quality | other(Gastroint anesthesia or (General anesthesia) .55) Significant
estinal epidural/spinal (P-value>.05)
complication) (Neuraxial
anesthesia)
Stundner,O., Low complications NA Neuraxial 1066 0.19% General anesthesia 12567 0.40% RR 0.47(0.11,1 Not
2012 Quality other(Acute anesthesia or (General anesthesia) .94) Significant
myocardial epidural/spinal (P-value>.05)
infaction) (Neuraxial

anesthesia)
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Reference Quality Outcome Duratio Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Stundner,O., Low complications NA Neuraxial 1066 28.52% General anesthesia 12567 44.70% RR 0.64(0.58,0 | Treatment1
2012 Quality other(Blood anesthesia or (General anesthesia) .70) Significant
transfusion) epidural/spinal (P-value<.05)
(Neuraxial
anesthesia)
TABLE 34: NEURAXIAL ANESTHESIA VERSUS GENERAL ANESTHESIA: FUNCTION
Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Williams- High Ambulation Post-Op Neuraxial 133 2.5(0.80) General 120 2.6(1.00) Mean -0.1(-0.32,0.12) | Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
assisted (Lidocaine 2% or fentanyl, and
transfer in and Bupivicaine vecuronium;
out of bed) 0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Ambulation Post-Op Neuraxial 133 6.6(2.90) General 120 6.9(3.40) Mean -0.3(-1.08,0.48) | Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
unassisted (Lidocaine 2% or fentanyl, and
transfer in and Bupivicaine vecuronium;
out of bed) 0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Ambulation Post-Op Neuraxial 133 2.7(1.00) General 120 2.7(1.10) Mean 0(-0.26,0.26) Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
walking with (Lidocaine 2% or fentanyl, and
walker, Bupivicaine vecuronium;
assisted) 0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Ambulation Post-Op Neuraxial 133 5.8(2.70) General 120 6.1(3.00) Mean -0.3(-1.01,0.41) | Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
walking with (Lidocaine 2% or fentanyl, and
walker, Bupivicaine vecuronium;
unassisted) 0.75% via inhaled N20 and
epidural catheter) isoflurane)

195




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Williams- High Ambulation Post-Op Neuraxial 133 7.2(3.10) General 120 7.4(2.90) Mean -0.2(-0.94,0.54) | Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
walking with (Lidocaine 2% or fentanyl, and
cane, assisted) Bupivicaine vecuronium;
0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Ambulation Post-Op Neuraxial 133 10.4(4.70) General 120 11.1(4.60) Mean -0.7(-1.85,0.45) | Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
walking with (Lidocaine 2% or fentanyl, and
cane, Bupivicaine vecuronium;
unassisted) 0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Ambulation Post-Op Neuraxial 133 7.9(3.10) General 120 9.5(4.90) Mean -1.6(-2.62,- Treatment 1
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference 0.58) Significant (P-
(Days until epidural/spinal (Thiopental, value<.05)
walking up (Lidocaine 2% or fentanyl, and
stairs, assisted) Bupivicaine vecuronium;
0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Ambulation Post-Op Neuraxial 133 10.9(4.80) General 120 11.8(4.70) Mean -0.9(-2.07,0.27) | Not Significant
Russo, P., 1996 | Quality (walking) anesthesia or anesthesia Difference (P-value>.05)
(Days until epidural/spinal (Thiopental,
walking up (Lidocaine 2% or fentanyl, and
stairs, Bupivicaine vecuronium;
unassisted) 0.75% via inhaled N20 and
epidural catheter) isoflurane)
Williams- High Range of Post-Op Neuraxial 133 6.9(2.10) General 120 7.8(3.20) Mean -0.9(-1.57,- Treatment 1
Russo, P., 1996 | Quality Motion anesthesia or anesthesia Difference 0.23) Significant (P-
(flexion) - epidural/spinal (Thiopental, value<.05)
Function (Days (Lidocaine 2% or fentanyl, and
until 90 degree Bupivicaine vecuronium;
flexion) 0.75% via inhaled N20 and
epidural catheter) isoflurane)
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TABLE 35: NEURAXIAL ANESTHESIA VERSUS GENERAL ANESTHESIA: LENGTH OF STAY

Reference Quality Outcome Duratio Treatment 1 Group | Meanl/P Treatment 2 Group2 | Mean2/P Effect Result Favored
Title Details n (Details) 1 1 (Details) N 2 Measure (95% Treatment
N (SD1) (SD2) Cl)
Mitchell,D., High Days- Length | Post-Op Neuraxial 34 10.4(.) General anesthesia 38 11(.) Author NA
1991 Quality Of Stay anesthesia or (Tubocurarine, Reported
(Hospital epidural/spinal sodium thiopental,
Days) (Local anesthetic succinylcholine,
via epidural and nitrous oxide
catheter) in oxygen)
Williams-Russo, High Days- Length | Post-Op Neuraxial 134 12.7(5.30) | General anesthesia 128 12.7(4.30) Mean 0(-1.17,1.17) Not Significant
P., 1995 Quality Of Stay () anesthesia or (Thiopental, Difference (P-value>.05)
epidural/spinal fentanyl, and
(Lidocaine 2% or vecuronium;
Bupivicaine inhaled N20)
0.75% via
epidural catheter)
Williams-Russo, High Days- Length | Post-Op Neuraxial 133 12.1(4.50) | General anesthesia 120 12.7(4.30) Mean -0.6(-1.68,0.48) | Not Significant
P., 1996 Quality Of Stay () anesthesia or (Thiopental, Difference (P-value>.05)
epidural/spinal fentanyl, and
(Lidocaine 2% or vecuronium;
Bupivicaine inhaled N20 and
0.75% via isoflurane)
epidural catheter)
Stundner,O., Low Length Of NA Neuraxial 1066 . % General anesthesia 12567 . % Author NA Not Significant
2012 Quality Recovery- anesthesia or (General Reported (P-value>.05)
Length Of epidural/spinal anesthesia)
Stay (Length (Neuraxial
of stay, anesthesia)
median
(IQR))

* See Appendix XIII for details regarding support
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TABLE 36: NEURAXIAL ANESTHESIA VERSUS GENERAL ANESTHESIA:

LENGTH OF SURGERY

Reference Quality Qutcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Williams- High Length Of Intra-Op Neuraxial 134 85(33.00) General 128 88(32.00) Mean -3(-10.87,4.87) Not
Russo, P., 1995 | Quality | Surgery- Length anesthesia or anesthesia Difference Significant
Of Surgery (Time epidural/spinal (Thiopental, (P-value>.05)
in min.) (Lidocaine 2% fentanyl, and
or Bupivicaine vecuronium;
0.75% via inhaled N20)
epidural
catheter)

* See Appendix XIII for details regarding support
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TABLE 37: NEURAXIAL ANESTHESIA VERSUS GENERAL ANESTHESIA: MORTALITY

* See Appendix XIII for details regarding support

Reference Quality Qutcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Williams- High Mortality- Post-Op Neuraxial anesthesia 134 0.75% General anesthesia 128 0.78% RR 0.96(0.06,15.11) Not
Russo, P., 1995 | Quality Mortality( ) or epidural/spinal (Thiopental, Significant
(Lidocaine 2% or fentanyl, and (P-
Bupivicaine 0.75% vecuronium; value>.05)
via epidural catheter) inhaled N20)
Stundner,O., Low Mortality- NA Neuraxial anesthesia 1066 0.09% General anesthesia | 12567 0.10% RR 0.91(0.12,6.93) Not
2012 Quality Mortality(In- or epidural/spinal (General Significant
hospital (Neuraxial anesthesia) anesthesia) (P-
mortality) value>.05)
Stundner,O., Low Mortality- NA Neuraxial anesthesia 1066 0.09% General anesthesia | 12567 0.10% RR 0.91(0.12,6.93) Not
2012 Quality | Mortality(30-day or epidural/spinal (General Significant
Mortality) (Neuraxial anesthesia) anesthesia) (P-
value>.05)
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TOURNIQUETS

A. TOURNIQUET: BLOOD LOSS REDUCTION
Moderate evidence supports that the use of a tourniquet in total knee arthroplasty (TKA)
decreases intraoperative blood loss.

Strength of Recommendation: Moderate Evidence hokk
Description: Evidence from two or more “Moderate™ strength studies with consistent findings, or evidence from a
single ““High™ quality study for recommending for or against the intervention.

B. TOURNIQUET: POSTOPERATIVE PAIN REDUCTION

Strong evidence supports that tourniquet use in total knee arthroplasty (TKA) increases short
term post-operative pain.

Strength of Recommendation: Strong Evidence A&k
Description: Evidence from two or more “High”” strength studies with consistent findings for recommending for or
against the intervention.

C. TOURNIQUET: POSTOPERATIVE FUNCTION
Limited evidence supports that tourniquet use in total knee arthroplasty (TKA) decreases short
term post-operative function.

Strength of Recommendation: Limited Evidence *ok

Description: Evidence from two or more “Low’ strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

RATIONALE

With regard to pain, two high quality studies (Liu 2014 and Ledin 2012) and another moderate
quality study (Ejaz 2014) showed decreased pain in the no tourniquet group in the very early
postoperative period that was not significant after four days (Ledin 2012 and Liu 2014) and eight
weeks (Ejaz 2014) respectively.

One high quality study (Ledin 2012) and one moderate quality (Aglietti 2000) found increased
intraoperative blood loss in the no tourniquet patients. However, Ledin 2012 found no increased
total bleeding when hemoglobin dilution was measured and Aglietti 2000 found no difference
when overall total blood loss was tabulated.

One high quality study (Liu 2014) showed better quadriceps function in the no tourniquet group
but equivalent Oxford Knee Scores and range of motion. One moderate quality (Ejaz 2014) study
demonstrated better Knee Injury and Osteoarthritis Outcomes (KOOS) subscores and early range
of motion to week eight postoperatively in the no tourniquet group, where differences then
became statistically insignificant.
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RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

There is increased risk of acute intraoperative blood loss without a tourniquet. The possibility of
poor fixation at the cement-bone interface exists.

FUTURE RESEARCH

Continued prospective multicenter randomized studies with and without use of a tourniquet may
show difference if more detailed patient reported outcomes instruments are utilized. Studies that
included gradation of use of tourniquet or select times during the operation when utilized may
demonstrate when tourniquet may be most beneficial. The work group also supports more high
quality studies that take into consideration tourniquet use in the context of modern blood
conservation protocols such as the addition of tranexamic acid.
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RESULTS
SUMMARY OF FINDINGS TABLE 23: TOURNIQUETS VERSUS NO TOURNIQUET

Summary of Findings
High Quality Moderate Quality
o
s <
® Favors Tourniquet § S § :‘:
® Favors No Tourniquet :; :'c:. < g
O Not Significant 2 3 ,§ 2
Complications
Deep venous thrombosis §)]
Manipulation Under Anesthesia- Other §)] §)]
Need Transfusion- Complications i
Blood Loss | @
Function
Koos-Function, Daily Living- Function @
Koos-Function, Sports And Recreational Activities- Function i
Other

Koos-Symptoms- Other ] @ |
Pain

Knee Society Score-Pain- Pain
Vas Pain (100mm)- Pain
Vas Pain (10cm)- Pain
Quality of Life

Koos-Quality O Life- Quality Of Life ] e |
Reoperation

Reoperation- Reoperation O
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QUALITY EVALUATION TABLE 13: TOURNIQUETS

Quality Chart Key

[ No Flaw in Domain of Interest

O =Flaw in Domain of Interest

) = Half flaw in domain of interest

Study Random Sequence Allocation Concealment Blinding Incomplete Outcome Selective Reporting | Other Bias | Inclusion Strength
Generation Data
Aglietti,P., 2000 o 0 . . . O Include Moderate Quality
Ejaz,A., 2014 . 0 O . O . Include Moderate Quality
Ledin,H., 2012 o C' . . . . Include High Quality
Liu,D., 2014 . . . . . . Include High Quality
Steffin,B., 2009 . . . . O . Include High Quality
DETAILED DATA TABLES
TABLE 38: TOURNIQUET VERSUS NO TOURNIQUET: BLOOD LOSS AND NEED FOR TRANSFUSION
Reference | Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Aglietti,P., | Moderate | Blood Loss - During 1%t | Tourniquet(tourniquet 10 290(54) No 10 145(50.00) Mean 145 (%.11, 193.89) Treatment 2
2000 Quality | Complications Post-op routinely was deflated Tourniquet( Difference Significant
(ml during hour intraoperatively after (P-
post operative the components were value<.05)
period only) cemented in place so
that hemostasis could
be obtained)
Aglietti,P., | Moderate | Blood Loss - Intra-Op Tourniquet(tourniquet 10 350(12.00) No 10 482(97.40) Mean -132(-192.83,-71.17) | Treatment1
2000 Quality | Complications routinely was deflated Tourniquet( Difference Significant
(ml) intraoperatively after ) (P-
the components were value<.05)
cemented in place so
that hemostasis could
be obtained)
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Reference | Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 | Group?2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ejaz,A., Moderate | Blood Loss - Intra-Op Tourniquet( ) 33 140(32.70) No 31 280(52.00) Mean -140(-161.44,- Treatment 1
2014 Quality | Complications Tourniquet( Difference 118.56) Significant
(ml) ) (P-
value<.05)
Ledin,H., High Blood Loss - | Peroperative | Tourniquet(110 mm 25 317() No 23 615(.) Author NA Treatment 1
2012 Quality | Complications wide, which was Tourniquet( Reported Significant
(overt inflated to 275 mmHg (P-
bleeding) during the entire value<.05)
operation)
Aglietti,P., | Moderate | Blood Loss - 1 hours Tourniquet(tourniquet 10 640(120.00) No 10 627(142.00) Mean 13(-102.23,128.23) Not
2000 Quality | Complications routinely was deflated Tourniquet( Difference Significant
(total blood intraoperatively after (P-
loss the components were value>.05)
intraoperative cemented in place so
+ post that hemostasis could
operative) be obtained)
Ledin,H., High Blood Loss - NR Tourniquet(110 mm 25 1184(346.00) No 23 1236(349.00) Mean -52(-248.82,144.82) Not
2012 Quality | Complications wide, which was Tourniquet( Difference Significant
(total blood inflated to 275 mmHg ) (P-
loss measured during the entire value>.05)
by hemoglobin operation)
dilution
method)
Liu,D., High Drainage- Post-Op Tourniquet( ) 10 % No 10 % Author NA Not
2014 Quality | Complications Tourniquet( Reported Significant
0 ) (P-
value>.05)
Ledin,H., High Need Post-Op Tourniquet(110 mm 25 16.00% No 23 13.04% RR 1.23(0.31,4.9) Not
2012 Quality Transfusion- wide, which was Tourniquet( Significant
Complications inflated to 275 mmHg ) (P-
@) during the entire value>.05)
operation)
Liu,D., High Need Post-Op Tourniquet( ) 10 30.00% No 10 0.00% RD 0.30(0.02,0.58) Treatment 2
2014 Quality Transfusion- Tourniquet( Significant
Complications ) (P-
@) value<.05)
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TABLE 39: TOURNIQUET VERSUS NO TOURNIQUET: OTHER COMPLICATIONS

Reference Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 | Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ejaz,A., Moderate | Manipulation 2 months Tourniquet( ) 33 6.06% No 31 0.00% RD 0.06(-0.02,0.14) Not
2014 Quality Under Tourniquet( Significant
Anesthesia- ) (P-
Other (need value>.05)
for MUA)
Ledin,H., High Manipulation 4 Days Tourniquet(110 mm 25 4.00% No 23 0.00% RD 0.04(-0.04,0.12) Not
2012 Quality Under wide, which was Tourniquet( Significant
Anesthesia- inflated to 275 mmHg ) (P-
Other (need during the entire value>.05)
for) operation)
Ejaz,A., Moderate | Deep venous Post-Op Tourniquet( ) 33 6.06% No 31 3.23% RR 1.88(0.18,19.70) Not
2014 Quality thrombosis( ) Tourniquet( Significant
) (P-
value>.05)
TABLE 40: TOURNIQUET VERSUS NO TOURNIQUET: FUNCTION
Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure | (95% CI) Treatment
Ejaz,A., Moderate | Koos-Function, Daily Living- | 2 months | Tourniquet() 33 . % No 31 . % Author NA Treatment 2
2014 Quality Function () Tourniquet( Reported Significant (P-
) value<.05)
Ejaz,A., Moderate | Koos-Function, Daily Living- | 6 months | Tourniquet() 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Function () Tourniquet( Reported value>.05)
Ejaz,A., Moderate | Koos-Function, Daily Living- 1 year Tourniquet( ) 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Function () Tourniquet( Reported value>.05)
Ejaz,A., Moderate Koos-Function, Sports And 2 months | Tourniquet() 33 . % No 31 . % Author NA Treatment 2
2014 Quality Recreational Activities- Tourniquet( Reported Significant (P-
Function () ) value<.05)
Ejaz,A., Moderate Koos-Function, Sports And 6 months | Tourniquet() 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Recreational Activities- Tourniquet( Reported value>.05)
Function () )
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Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure | (95% CI) Treatment
Ejaz,A., Moderate Koos-Function, Sports And 1 year Tourniquet() 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Recreational Activities- Tourniquet( Reported value>.05)
Function () )
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TABLE 41: TOURNIQUET VERSUS NO TOURNIQUET: PAIN

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored

Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ledin,H., High Vas Pain 4 Days Tourniquet(110 mm 25 . % No Tourniquet( 23 . % Author NA Treatment 2

2012 Quality (200mm)- Pain wide, which was inflated ) Reported Significant (P-
O to 275 mmHg during the value<.05)

entire operation)

Liu,D., High Vas Pain 1 Days Tourniquet() 10 . % No Tourniquet( 10 . % Author NA Not Significant

2014 Quality | (10cm)- Pain () ) Reported (P-value>.05)
Liu,D., High Vas Pain 2 Days Tourniquet( ) 10 . % No Tourniquet( 10 . % Author NA Treatment 2

2014 Quality | (10cm)- Pain () ) Reported Significant (P-
value<.05)

Liu,D., High Vas Pain 3 Days Tourniquet( ) 10 . % No Tourniquet( 10 . % Author NA Not Significant

2014 Quality | (10cm)- Pain () ) Reported (P-value>.05)
Liu,D., High Vas Pain 4 Days Tourniquet( ) 10 . % No Tourniquet( 10 . % Author NA Treatment 2

2014 Quality | (10cm)- Pain () ) Reported Significant (P-
value<.05)

Liu,D., High Vas Pain 5 Days Tourniquet( ) 10 . % No Tourniquet( 10 . % Author NA Not Significant

2014 Quality | (10cm)- Pain () ) Reported (P-value>.05)

Ejaz, A., Moderate Vas Pain Post-Op Tourniquet( ) 33 . % No Tourniquet( 31 . % Author NA Not Significant

2014 Quality | (10cm)- Pain () ) Reported (P-value>.05)
Ejaz,A., Moderate Vas Pain Discharge Tourniquet( ) 33 5.5(1.60) | No Tourniquet( 31 4.6(1.40) Mean 0.9(0.16,1.64) Treatment 2

2014 Quality | (10cm)- Pain () Difference Significant (P-
value<.05)

Ejaz,A., Moderate Vas Pain 2 months Tourniquet( ) 33 . % No Tourniquet( 31 . % Author NA Not Significant

2014 Quality | (10cm)- Pain () ) Reported (P-value>.05)
Ejaz,A., Moderate Knee Society 2 months Tourniquet( ) 33 . % No Tourniquet( 31 . % Author NA Treatment 2

2014 Quality Score-Pain- Reported Significant (P-
Pain () value<.05)

Ejaz, A., Moderate Knee Society 6 months Tourniquet( ) 33 . % No Tourniquet( 31 . % Author NA Not Significant

2014 Quality Score-Pain- ) Reported (P-value>.05)

Pain ()
Ejaz,A., Moderate Knee Society 1 year Tourniquet( ) 33 . % No Tourniquet( 31 . % Author NA Not Significant
2014 Quality Score-Pain- ) Reported (P-value>.05)
Pain ()

* See Appendix XIII for details regarding support
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TABLE 42: TOURNIQUET VERSUS NO TOURNIQUET: QUALITY OF LIFE

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ejaz,A., Moderate Koos-Quality Of | 2 months | Tourniquet() 33 . % No 31 . % Author NA Treatment 2 Significant
2014 Quality Life- Quality Of Tourniquet( ) Reported (P-value<.05)
Life()
Ejaz,A., Moderate Koos-Quality Of | 6 months | Tourniquet() 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Life- Quality Of Tourniquet() Reported value>.05)
Life()
Ejaz,A., Moderate Koos-Quality Of 1 year Tourniquet( ) 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Life- Quality Of Tourniquet( ) Reported value>.05)
Life()
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TABLE 43: TOURNIQUET VERSUS NO TOURNIQUET: REOPERATION

due to loosening)

to 275 mmHg during the
entire operation)

Reference | Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ledin,H., High Reoperation- 2 years Tourniquet(110 mm 25 4.00% No 23 4.35% RR 0.92(0.06,13.87) | Not Significant

2012 Quality | Reoperation (revision wide, which was inflated Tourniquet( ) (P-value>.05)

* See Appendix XIII for details regarding support
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TABLE 44: TOURNIQUET VERSUS NO TOURNIQUET: OTHER OUTCOMES

Reference | Quality Outcome Duration | Treatment | Groupl | Meanl/P1 | Treatment 2 | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) (Details) N (SD2) Measure (95% Treatment
(Details) Cl)
Ejaz,A., | Moderate Koos- 2 Tourniquet( 33 . % No 31 . % Author NA Treatment 2
2014 Quality Symptoms- months ) Tourniquet( Reported Significant (P-
Other () ) value<.05)
Ejaz,A., | Moderate Koos- 6 Tourniquet( 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Symptoms- months ) Tourniquet( Reported value>.05)
Other ()
Ejaz,A., | Moderate Koos- 1year | Tourniquet( 33 . % No 31 . % Author NA Not Significant (P-
2014 Quality Symptoms- ) Tourniquet( Reported value>.05)
Other ()

* See Appendix XIII for details regarding support
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TRANEXAMIC ACID

Strong evidence supports that, in patients with no known contraindications, treatment with
tranexamic acid decreases postoperative blood loss and reduces the necessity of postoperative
transfusions following total knee arthroplasty (TKA).

Strength of Recommendation: Strong Evidence A A%
Description: Evidence from two or more ““High” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Eight high quality studies (Antinolfi, 2013, Charoencholvanich, 2011, Gautam, 2011, Good,
2003,Ishida, 2011,Roy, 2012, Sa-Ngasoongsong, 2013, Sarzaeem, 2014, Pachauri, 2014) were
reviewed to assess the impact of tranexamic acid administration on blood loss and transfusion
rates post total knee arthroplasty. There was significant variability in dosing, route of
administration, and timing of administration; when assessed collectively, however, the use of
tranexamic acid did show improvement in blood loss related outcomes.

Using six of the high quality studies a meta-analysis was performed on rate of blood transfusions
which demonstrated a 52% reduction in patients receiving tranexamic acid (Figure 1). Three high
quality studies demonstrated an improvement in Hgb. One high quality study (Ishida 2011)
demonstrated a reduction in swelling and one high quality (Sa-Ngasoongsong 2013) study found
an improvement in WOMAC function scores out to 1 year.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Care must be taken when utilizing tranexamic acid in patients at high risk for complications such
as thromboembolic disease, and color blindness as this has not been adequately studied. This is
not an FDA approved use of this agent. The studies used to make this recommendation almost all
have significant exclusion criteria, especially regarding patients with a history of VTE or at high
risk for the same. There are also specific contraindications in the PDR for the FDA approved
uses that include color blindness. The surgeon should be aware of the several common exclusion
criteria in the literature, specific contraindications, the experience with this agent in other
specialties, and the evolving case report literature before using this agent indiscriminately.

FUTURE RESEARCH

The studies used to make this recommendation almost all have significant exclusion criteria, and
this must be considered by the practitioner implementing the recommendation. The most
common exclusion criteria were thromboembolic disorders, cerebrovascular conditions, and
cardiovascular disorders. As tranexamic acid is renally excreted, its use must be modified or
reconsidered in patients with poor renal function. Use of tranexamic acid in joint replacement
surgery should be considered “off-label” as it is not explicitly FDA approved for this usage. FDA
contraindications for its approved usages include: patients with acquired defective color vision,
patients with subarachnoid hemorrhage, patients with active intravascular clotting, and in
patients with hypersensitivity to tranexamic acid (accessdata.fda.gov).
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RESULTS
SUMMARY OF FINDINGS TABLE 10: TRANEXAMIC ACID VERSUS PLACEBO
Summary of Findings
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FIGURE 1 TRANEXAMIC ACID VERSUS PLACEBO - BLOOD TRANSFUSION %

reference Events, Events, %

title(1) RR {@5% CI) Treatment Control Weight
|
|
|

Sa-M gasoongsong P, 2013 t . 0.50(0.24,1.51) 6M45 10445 2436
|
|
|

Roy,S.P., 2012 + : 029 (0.07,1.24) 2425 7125 962
|
|
|

Ishida K., 2011 : > 000, ) ws0 1150 0.00
|
|

Good,L., 2003 > : 0.19 (0.06, 0.58) 327 14124 16.60
|
|
|

Gautam P.L., 2011 —:—0— 047 (024, 0.89) 720 15420 4942
I

Sarzaeem,M .M. 2014 : > 0.00¢(,.) w50 7150 0.00
|

Owerall (l-sguared = 0.0%, p = 0.580} <> 0.41(0.26, 0.64) 13217 54/214  100.00
|
|
|
|

NOTE: Weightsare from random effects analysis |
|

T ' T
0622 16.1

favors tranexamic acid

fawours placebo

=0(_,.) means study risk ratio is inestimable, but it still can contribute to the overall Mantel Haenszel risk ratio

* See Appendix XIII for details regarding support
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TRANEXAMIC ACID
QUALITY EVALUATION TABLE 6: TRANEXAMIC ACID

Quality Chart Key

[ No Flaw in Domain of Interest

O =Flaw in Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Randomized

Study Random Sequence | Allocation Blinding Incomplete Selective Other Inclusion Strength
Generation Concealment Outcome Data Reporting Bias
Antinolfi,P., 2013 9o q ) 9o 9 9 9 Include High Quality
Charoencholvanich,K., 2011 o . . . . . Include High Quality
Gautam,P.L., 2011 . o . . . O Include High Quality
Good,L., 2003 . . . . . . Include High Quality
Ishida,K., 2011 o o . . . . Include High Quality
Roy,S.P., 2012 . . . . . . Include High Quality
Sa-Ngasoongsong, P., 2013 . o . . . . Include High Quality
Sarzaeem, M.M., 2014 . o . . . . Include High Quality
Not best Moderate
Pachauri,A., 2014 o o . . O . available ;
gvidence Quality

* See Appendix XIII for details regarding support
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DETAILED DATA TABLES

TABLE 45: TRANEXAMIC ACID VERSUS PLACEBO: COMPLICATIONS
Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Antinolfi,P., 2013 High Blood Loss - 0 days Tranexamic 20 245(155.50) No 20 313(105.50) Mean -68(- Not
Quality | Complications | (morning Acid (500 Tranexamic Difference 150.36,14.36) Significant
(cc's, .75 mg) Acid (P-value>.05)
indicates (placebo)
evening)
Antinolfi,P., 2013 High Blood Loss - 0 days Tranexamic 20 428(223.90) No 20 559.9(153.30) Mean -131.9(-250.83,- Treatment 1
Quality | Complications | (evening) Acid (500 Tranexamic Difference 12.97) Significant
(cc's, .75 mg) Acid (P-value<.05)
indicates (placebo)
evening)
Antinolfi,P., 2013 High Blood Loss - 1 Days Tranexamic 20 536(234.70) No 20 819(161.90) Mean -283(-407.96,- Treatment 1
Quality | Complications (in Acid (500 Tranexamic Difference 158.04) Significant
(cc's, .75 morning) mg) Acid (P-value<.05)
indicates (placebo)
evening)
Antinolfi,P., 2013 High Blood Loss - 1 Days Tranexamic 20 617.5(222.90 No 20 1011.5(180.30 Mean -394(-519.65,- Treatment 1
Quality | Complications (in Acid (500 ) Tranexamic ) Difference 268.35) Significant
(cc's, .75 evening) mg) Acid (P-value<.05)
indicates (placebo)
evening)
Antinolfi,P., 2013 High Blood Loss - 2 Days Tranexamic 20 658.5(211.40 No 20 1093(183.90) Mean -434.5(-561.30,- Treatment 1
Quality | Complications Acid (500 ) Tranexamic Difference 307.66) Significant
(cc's, .75 mg) Acid (P-value<.05)
indicates (placebo)
evening)
Antinolfi,P., 2013 High Fall in HB, 0 days Tranexamic 20 11.9(1.10) No 20 10.6(1.10) Mean 1.3(0.62,1.98) Treatment 1
Quality g/dL(raw Acid (500 Tranexamic Difference Significant
scores, not mg) Acid (P-value<.05)
change scores) (placebo)
Antinolfi,P., 2013 High Fall in HB, 2 Days Tranexamic 20 10.2(1.00) No 20 9.3(1.10) Mean 10.9(10.25,11.55 | Treatment 1
Quality g/dL(raw Acid (500 Tranexamic Difference ) Significant
scores, not mg) Acid (P-value<.05)
change scores) (placebo)

* See Appendix XIII for details regarding support
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Antinolfi,P., 2013 High Fall in HB, 3 Days Tranexamic 20 10.1(1.20) No 20 9.7(0.90) Mean 0.4(-0.26,1.06) Not
Quality g/dL(raw Acid (500 Tranexamic Difference Significant
scores, not mg) Acid (P-value>.05)
change scores) (placebo)
Antinolfi,P., 2013 High Fall in HB, 4 Days Tranexamic 20 9.7(0.80) No 20 9.9(1.00) Mean -0.2(-0.76,0.36) Not
Quality g/dL(raw Acid (500 Tranexamic Difference Significant
scores, not mg) Acid (P-value>.05)
change scores) (placebo)
Antinolfi,P., 2013 High Fall in HB, 5 Days Tranexamic 20 9.8(0.90) No 20 10.2(0.90) Mean -0.4(-0.96,0.16) Not
Quality g/dL(raw Acid (500 Tranexamic Difference Significant
scores, not mg) Acid (P-value>.05)
change scores) (placebo)
Antinolfi,P., 2013 High Fall in HB, 1 Days Tranexamic 20 10.9(1.40) No 20 9.5(1.00) Mean 1.4(0.65,2.15) Treatment 1
Quality g/dL (raw Acid (500 Tranexamic Difference Significant
scores, not mg) Acid (P-value<.05)
change scores) (placebo)
Antinolfi,P., 2013 High Hematocrit 0 days Tranexamic 20 36.1(3.50) No 20 32.3(3.60) Mean 3.8(1.60,6.00) Treatment 1
Quality (raw scores, Acid (500 Tranexamic Difference Significant
not change mg) Acid (P-value<.05)
scores) (placebo)
Antinolfi,P., 2013 High Hematocrit 1 Days Tranexamic 20 32.2(4.20) No 20 29.3(3.10) Mean 2.9(0.61,5.19) Treatment 1
Quality (raw scores, Acid (500 Tranexamic Difference Significant
not change mg) Acid (P-value<.05)
scores) (placebo)
Antinolfi,P., 2013 High Hematocrit 2 Days Tranexamic 20 30.1(3.00) No 20 28(3.10) Mean 2.1(0.21,3.99) Treatment 1
Quality (raw scores, Acid (500 Tranexamic Difference Significant
not change mg) Acid (P-value<.05)
scores) (placebo)
Antinolfi,P., 2013 High Hematocrit 3 Days Tranexamic 29.5 29.5(3.60) No 20 29.4(2.20) Mean .1(--1.81,-2.01) Not
Quality (raw scores, Acid (500 Tranexamic Difference Significant
not change mg) Acid (P-value>.05)
scores) (placebo)
Antinolfi,P., 2013 High Hematocrit 4 Days Tranexamic 20 28.8(2.80) No 20 30(2.80) Mean -1.2(-2.94,0.54) Not
Quality (raw scores, Acid (500 Tranexamic Difference Significant
not change mg) Acid (P-value>.05)
scores) (placebo)
Antinolfi,P., 2013 High Hematocrit 5 Days Tranexamic 20 29.3(3.00) No 20 31(2.50) Mean -1.7(-3.41,0.01) Not
Quality (raw scores, Acid (500 Tranexamic Difference Significant
not change mg) Acid (P-value>.05)
scores) (placebo)
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Antinolfi,P., 2013 High Blood 5 Days Tranexamic 20 0.8(0.80) No 20 2.2(1.00) Mean -1.4(-1.98, -.82) Treatment 1
Quality | transfusion % Acid (500 Tranexamic Difference Significant
(units mg) Acid (P-value<.05)
transfused) (placebo)
Antinolfi,P., 2013 High Wound 3 months Tranexamic 20 0.00% No 20 10.00% RD -0.10(-0.23,0.03) Not
Quality | Complications Acid (500 Tranexamic Significant
(wound mg) Acid (P-value>.05)
healing (placebo)
complications)
Antinolfi,P., 2013 High Deep venous | 3 months | Tranexamic 20 0.00% No 20 0.00% RD 0.00(0.00,0.00) Not
Quality thrombosis Acid (500 Tranexamic Significant
(symptomatic mg) Acid (P-value>.05)
dvt) (placebo)
Antinolfi,P., 2013 High pulmonary 3 months | Tranexamic 20 0.00% No 20 0.00% RD 0.00(0.00,0.00) Not
Quality embolism Acid (500 Tranexamic Significant
(symptomatic mg) Acid (P-value>.05)
PE) (placebo)
Gautam,P.L., High Blood Loss - Post-Op Tranexamic 20 272.5(122.51 No 20 685(118.21) Mean -412.5(-487.11,- Treatment 1
2011 Quality | Complications Acid ) Tranexamic Difference 337.89) Significant
(postoperative (received Acid (P-value<.05)
) tranexamic (placebo)
acid 10
mg/kg IV,

approximatel
y half an hour
before
deflation of
tourniquet
and 3 hours
after the first
dose)
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Reference
Title

Quality

Outcome
Details

Duration

Treatment 1
(Details)

Groupl

Meanl/P1
(SD1)

Treatment 2
(Details)

Group2

Mean2/P2
(SD2)

Effect
Measure

Result
(95% CI)

Favored
Treatment

Gautam,P.L.,
2011

High
Quality

Blood Loss -
Complications
(total blood
loss)

5 Days

Tranexamic
Acid
(received
tranexamic
acid 10
mg/kg 1V,
approximatel
y half an hour
before
deflation of
tourniquet
and 3 hours
after the first
dose)

20

443(134.38)

No
Tranexamic
Acid
(placebo)

20

985.25(220.40
)

Mean
Difference

-542.25(-655.38, -

429.12)

Treatment 1
Significant
(P-value<.05)

Gautam,P.L.,
2011

High
Quality

Fall in HB,
g/dL()

Post-Op

Tranexamic
Acid
(received
tranexamic
acid 10
mg/kg IV,
approximatel
y half an hour
before
deflation of
tourniquet
and 3 hours
after the first
dose)

20

11.11(1.56)

No
Tranexamic
Acid
(placebo)

20

10.42(1.42)

Mean
Difference

0.69(-0.23,1.61)

Not
Significant
(P-value>.05)

Gautam,P.L.,
2011

High
Quality

Blood
transfusion
% ()

5 Days

Tranexamic
Acid
(received
tranexamic
acid 10
mg/kg IV,
approximatel
y half an hour
before
deflation of
tourniquet
and 3 hours
after the first
dose)

. %

No
Tranexamic
Acid
(placebo)

. %

RR

0.47(0.24,0.89)

Treatment 1
Significant
(P-value<.05)
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Gautam,P.L., High Blood 5 Days Tranexamic 20 0.00% No 20 10.00% RD -0.10(-0.23,0.03) Not
2011 Quality | transfusion % Acid Tranexamic Significant
(multiple (received Acid (P-value>.05)
transfusions tranexamic (placebo)
required) acid 10
mg/kg 1V,
approximatel
y half an hour
before
deflation of
tourniquet
and 3 hours
after the first
dose)
Good,L., 2003 High Drainage- 5 Days Tranexamic 27 . % No 24 . % Author NA Treatment 1
Quality | Complications Acid Tranexamic Reported Significant
@) (tranexamic Acid (P-value<.05)
acid 10 mg (placebo)
kg-1)
Good,L., 2003 High Blood Loss - 5 Days Tranexamic 27 . % No 24 . % Author NA Treatment 1
Quality | Complications Acid Tranexamic Reported Significant
(ml) (tranexamic Acid (P-value<.05)
acid 10 mg (placebo)
kg-1)
Good,L., 2003 High Blood Loss - 5 Days Tranexamic 27 . % No 24 . % Author NA Not
Quality | Complications Acid Tranexamic Reported Significant
(hidden blood (tranexamic Acid (P-value>.05)
loss) acid 10 mg (placebo)
kg-1)
Good,L., 2003 High Blood 5 Days Tranexamic 27 . % No 24 . % Author NA Treatment 1
Quality | transfusion % Acid Tranexamic Reported Significant
(red blood (tranexamic Acid (P-value<.05)
cells acid 10 mg (placebo)
transfused) kg-1)
Good,L., 2003 High Blood 5 Days Tranexamic 27 11.11% No . % RR 0.19(0.06,0.58) Treatment 1
Quality | transfusion % Acid Tranexamic Significant
(number (tranexamic Acid (P-value<.05)
transfused) acid 10 mg (placebo)
kg-1)
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Good,L., 2003 High Deep venous 5 Days Tranexamic 27 7.41% No 24 8.33% RR 0.89(0.14,5.83) Not
Quality thrombosis Acid Tranexamic Significant
(clinical (tranexamic Acid (P-value>.05)
symptoms of acid 10 mg (placebo)
dvt) kg-1)
Good,L., 2003 High Infection- 5 Days Tranexamic . % No 24 0.00% RD 0.04(-0.03,0.11) Not
Quality | Complications Acid Tranexamic Significant
(wound (tranexamic Acid (P-value>.05)
infection) acid 10 mg (placebo)
kg-1)
Good,L., 2003 High Fall in HB, 1 Days Tranexamic 27 . % No 24 . % Author NA Treatment 1
Quality | g/dL (raw post Acid Tranexamic Reported Significant
op hb) (tranexamic Acid (P-value<.05)
acid 10 mg (placebo)
kg-1)
Good,L., 2003 High Fall in HB, 3 Days Tranexamic 27 . % No 24 . % Author NA Treatment 1
Quality g/dL (raw Acid Tranexamic Reported Significant
post op hb) (tranexamic Acid (P-value<.05)
acid 10 mg (placebo)
kg-1)
Good,L., 2003 High Fall in HB, 5 Days Tranexamic 27 . % No 24 . % Author NA Treatment 1
Quality g/dL (raw Acid Tranexamic Reported Significant
post op hb) (tranexamic Acid (P-value<.05)
acid 10 mg (placebo)
kg-1)
Ishida,K., 2011 High Drainage- 3 hours Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality | Complications Acid () Tranexamic Reported Significant
() Acid () (P-value<.05)
Ishida,K., 2011 High Drainage- 6 hours Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality | Complications Acid () Tranexamic Reported Significant
O Acid () (P-value<.05)
Ishida,K., 2011 High Drainage- 1 hours Tranexamic 50 . % No 50 . % Author NA Not
Quality | Complications Acid () Tranexamic Reported Significant
@) Acid () (P-value>.05)
Ishida,K., 2011 High Fall in HB, 1 Days Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality g/dL() Acid () Tranexamic Reported Significant
Acid () (P-value<.05)
Ishida,K., 2011 High Fall in HB, 1 weeks Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality g/dL() Acid () Tranexamic Reported Significant
Acid () (P-value<.05)

221




Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ishida,K., 2011 High Fall in HB, 2 weeks Tranexamic 50 . % No 50 . % Author NA Not
Quality g/dL() Acid () Tranexamic Reported Significant
Acid () (P-value>.05)
Ishida,K., 2011 High Fall in HB, Post-Op Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality g/dL() Acid () Tranexamic Reported Significant
Acid () (P-value<.05)
Ishida,K., 2011 High Drainage- 12 hours | Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality | Complications Acid () Tranexamic Reported Significant
O Acid () (P-value<.05)
Ishida,K., 2011 High Drainage- 1 Days Tranexamic 50 . % No 50 . % Author NA Treatment 1
Quality | Complications Acid () Tranexamic Reported Significant
() Acid () (P-value<.05)
Ishida,K., 2011 High Drainage- 2 Days Tranexamic 50 . % No 50 . % Author NA Not
Quality | Complications Acid () Tranexamic Reported Significant
O Acid () (P-value>.05)
Ishida,K., 2011 High Blood 2 weeks Tranexamic 50 0.00% No . % RD -0.02(-0.06,0.02) Not
Quality | transfusion % Acid () Tranexamic Significant
(allogenic Acid () (P-value>.05)
blood
transfusions)
Ishida,K., 2011 High Swelling - 1 weeks Tranexamic 50 1.6(1.20) No 50 2.5(1.20) Mean -0.9(-1.37,-0.43) Treatment 1
Quality Other Acid () Tranexamic Difference Significant
(supratellar Acid () (P-value<.05)
girth cm)
Ishida,K., 2011 High Swelling - 2 weeks Tranexamic 50 0.7(2.10) No 50 1.1(1.10) Mean -0.4(-1.06,0.26) Not
Quality Other Acid () Tranexamic Difference Significant
(supratellar Acid () (P-value>.05)
girth cm)
Ishida,K., 2011 High Swelling - 4 weeks Tranexamic 50 0.1(1.10) No 50 -0.1(1.30) Mean 0.2(-0.27,0.67) Not
Quality Other Acid () Tranexamic Difference Significant
(supratellar Acid () (P-value>.05)
girth cm)
Ishida,K., 2011 High Swelling - 1 weeks Tranexamic 50 0.5(1.60) No 50 0.9(2.00) Mean -0.4(-1.11,0.31) Not
Quality Other (calf Acid () Tranexamic Difference Significant
girth cm) Acid () (P-value>.05)
Ishida,K., 2011 High Swelling - 2 weeks Tranexamic 50 -1.1(1.40) No 50 -0.3(1.60) Mean -0.8(-1.39,-.20) Treatment 1
Quality Other (calf Acid () Tranexamic Difference Significant
girth cm) Acid () (P-value<.05)
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Ishida,K., 2011 High Swelling - 4 weeks Tranexamic 50 -1.2(1.30) No 50 -1(1.10) Mean -0.2(-0.67,0.27) Not
Quality Other (calf Acid () Tranexamic Difference Significant
girth cm) Acid () (P-value>.05)
Ishida,K., 2011 High Swelling - 1 weeks Tranexamic 50 1.1(2.00) No 50 1.4(1.70) Mean -0.3(-1.03,0.43) Not
Quality | Other (change Acid () Tranexamic Difference Significant
from Acid () (P-value>.05)
preoperative
thigh girth cm)
Ishida,K., 2011 High Swelling - 2 weeks Tranexamic 50 -0.7(2.10) No 50 -0.6(1.90) Mean -0.1(-0.88,0.68) Not
Quality | Other (change Acid () Tranexamic Difference Significant
from Acid () (P-value>.05)
preoperative
thigh girth cm)
Ishida,K., 2011 High Swelling - 4 weeks Tranexamic 50 -1.8(2.10) No 50 -1.6(2.20) Mean -0.2(-1.04,0.64) Not
Quality | Other (change Acid () Tranexamic Difference Significant
from Acid () (P-value>.05)
preoperative
thigh girth cm)
Roy,S.P., 2012 High Drainage- 6 hours Tranexamic 25 268.4(111.08 No 25 470(114.56) Mean -201.6(-264.15,- Treatment 1
Quality | Complications Acid (500 ) Tranexamic Difference 139.05) Significant
(measured mg/5 ml) Acid (P-value<.05)
between 0-6,6- (placebo)
48 hours. and
total in 5 days)
Roy,S.P., 2012 High Drainage- 2 Days Tranexamic 25 151.6(82.10) No 25 400(180.27) Mean -248.4(-326.05,- Treatment 1
Quality | Complications Acid (500 Tranexamic Difference 170.75) Significant
(measured mg/5 ml) Acid (P-value<.05)
between 0-6,6- (placebo)
48 hours. and
total in 5 days)
Roy,S.P., 2012 High Drainage- 5 Days Tranexamic 25 401(82.44) No 25 870(201.04) Mean -469(-554.18,- Treatment 1
Quality | Complications Acid (500 Tranexamic Difference 383.82) Significant
(measured mg/5 ml) Acid (P-value<.05)
between 0-6,6- (placebo)
48 hours. and
total in 5 days)
Roy,S.P., 2012 High Fall in HB, 5 Days Tranexamic 25 1.94(0.98) No 25 3.04(1.33) Mean -1.1(-1.75,-0.45) Treatment 1
Quality g/dL (day5- Acid (500 Tranexamic Difference Significant
day0) mg/5 ml) Acid (P-value<.05)
(placebo)
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Roy,S.P., 2012 High Hematocrit 5 Days Tranexamic 25 30.37(3.08) No 25 28.01(3.22) Mean 2.36(0.61,4.11) Treatment 1
Quality (day5-day0) Acid (500 Tranexamic Difference Significant
mg/5 ml) Acid (P-value<.05)
(placebo)
Roy,S.P., 2012 High Blood 5 Days Tranexamic 25 8.00% No 25 28.00% RR 0.29(0.07,1.24) Not
Quality | transfusion % Acid (500 Tranexamic Significant
(number of mg/5 ml) Acid (P-value>.05)
patients (placebo)
transfused)
Roy,S.P., 2012 High VTE- 5 Days Tranexamic 25 0.00% No 25 0.00% RD 0.00(0.00,0.00) Not
Quality | Complications Acid (500 Tranexamic Significant
(throboemboli mg/5 ml) Acid (P-value>.05)
¢ events) (placebo)
Roy,S.P., 2012 High Blood Loss - Intra-Op Tranexamic 25 109.6(71.54) No 25 194(79.66) Mean -84.4(-127.46,- Treatment 1
Quality | Complications Acid (500 Tranexamic Difference 41.34) Significant
@) mg/5 ml) Acid (P-value<.05)
(placebo)
Sa- High complications | Post-Op Tranexamic 45 0.00% No 45 13.33% RD -0.13(-0.23,- Treatment 1
Ngasoongsong, Quality other (re- Acid Tranexamic 0.03) Significant
P., 2013 clamp) (500mg) Acid () (P-value<.05)
Sa- High complications | Post-Op Tranexamic 45 0.00% No 45 6.67% RD -0.07(-0.14,0.01) Not
Ngasoongsong, Quality other (re- Acid Tranexamic Significant
P., 2013 dressing) (500mg) Acid () (P-value>.05)
Sa- High VTE- Peri-Op Tranexamic 45 4.44% No 45 8.89% RR 0.50(0.10,2.59) Not
Ngasoongsong, Quality | Complications Acid Tranexamic Significant
P., 2013 ) (500mg) Acid () (P-value>.05)
Sa- High complications | Post-Op Tranexamic 45 0.00% No 45 0.00% RD 0.00(0.00,0.00) Not
Ngasoongsong, Quality other Acid Tranexamic Significant
P., 2013 (congestive (500mg) Acid () (P-value>.05)
heart failure)
Sa- High Blood Loss - Peri-Op Tranexamic 45 475(254.40) No 45 546.9(273.00) Mean -71.9(- Not
Ngasoongsong, Quality | Complications Acid (250 Tranexamic Difference 180.93,37.13) Significant
P., 2013 (Drainage mg) Acid () (P-value>.05)
blood loss)
Sa- High Fall in HB, Peri-Op Tranexamic 45 2.2(0.70) No 45 2.9(119.40) Mean -0.7(- Not
Ngasoongsong, Quality g/dL() Acid Tranexamic Difference 35.59,34.19) Significant
P., 2013 (500mg) Acid () (P-value>.05)
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Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Sa- High Blood Loss - Peri-Op Tranexamic 45 217.20(86.3) No 45 329.2(119.40) Mean -112(-155.61,- Treatment 1
Ngasoongsong, Quality | Complications Acid Tranexamic Difference 68.39) Significant
P., 2013 (calculated (500mg) Acid () (P-value<.05)
total blood
loss)
Sa- High Fall in HB, Peri-Op Tranexamic 45 2.2(0.70) No 45 2.9(119.40) Mean -0.7(- Not
Ngasoongsong, Quality g/dL() Acid (250 Tranexamic Difference 35.59,34.19) Significant
P., 2013 mg) Acid () (P-value>.05)
Sa- High Blood Loss - Peri-Op Tranexamic 45 239.7(83.70) No 45 329.2(119.40) Mean -89.5(-132.10,- Treatment 1
Ngasoongsong, Quality | Complications Acid (250 Tranexamic Difference 46.90) Significant
P., 2013 (calculated mg) Acid () (P-value<.05)
total blood
loss)
Sa- High Blood Loss - Post-Op Tranexamic 45 430.2(224.00 No 45 546.9(273.00) Mean -116.7(-219.88,- Treatment 1
Ngasoongsong, Quality | Complications Acid ) Tranexamic Difference 13.52) Significant
P., 2013 (Drainage (500mg) Acid () (P-value<.05)
blood loss)
Sa- High Blood Peri-Op Tranexamic 45 13.33% No 45 22.22% RR 0.60(0.24,1.51) Not
Ngasoongsong, Quality | transfusion % Acid (250 Tranexamic Significant
P., 2013 @) mg) Acid () (P-value>.05)
Sa- High complications | Post-Op Tranexamic 45 2.22% No 45 13.33% RR 0.17(0.02,1.33) Not
Ngasoongsong, Quality other (re- Acid (250 Tranexamic Significant
P., 2013 clamp) mg) Acid () (P-value>.05)
Sa- High complications | Post-Op Tranexamic 45 0.00% No 45 6.67% RD -0.07(-0.14,0.01) Not
Ngasoongsong, Quality other (re- Acid (250 Tranexamic Significant
P., 2013 dressing) mg) Acid () (P-value>.05)
Sa- High VTE- Post-Op Tranexamic 45 2.22% No 45 8.89% RR 0.25(0.03,2.15) Not
Ngasoongsong, Quality | Complications Acid (250 Tranexamic Significant
P., 2013 @) mg) Acid () (P-value>.05)
Sa- High complications | Post-Op Tranexamic 45 2.22% No 45 0.00% RD 0.02(-0.02,0.07) Not
Ngasoongsong, Quality other Acid (250 Tranexamic Significant
P., 2013 (congestive mg) Acid () (P-value>.05)

heart failure)
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Title

2014

Reference

Sarzagem, M.M.,

Quality Outcome

Details
High

Blood Loss -
Quality

Duration

Post-Op

Treatment 1
(Details)

Groupl Mean1/P1

S (Details)

Treatment 2

Group2

Mean2/P2

Complications

0

Tranexamic
Acid (topical:
the knee joint

50 743.2(116.50

No
)

50

(SD2)

Effect
Measure

Result
(95% Cl)

Favored
Treatment

2014

Sarzaeem, M.M.,

High

Fall in HB,
Quality

g/dL(drop in
HB

Post-Op

suturing for 5

Tranexamic
Acid (topical:

cavity
irrigatedwith
3gof TXA
in 100 cc of
saline just

before

min)

50

Tranexamic
Acid ()

4.2(1.00) -

50

860.5(152.20)

Mean
Difference

-117.3(-170.43,-
64.17)

Treatment 1
Significant
(P-value<.05)

Sarzaeem, M.M.,

2014

(higher=greate
r drop))

High

Need
Quality

Transfusion-
Complications

Post-Op

in

the knee joint

irrigatedwith
3 gof TXA

saline just
before
suturing for 5

Tranexamic
Acid (topical:

cavity

100 cc of

min)

50

Tranexamic
Acid ()

14.00% No

50

4.5(1.00)

Mean
Difference

-0.3(-0.69,0.09)

Not

Significant
(P-value>.05)

Sarzaeem, M.M.,
2014

(need for
transfusion)

High

VTE-
Quality

Complications
(any
throboembolic

Post-Op

the knee joint
cavity
irrigatedwith
3gof TXA
in 100 cc of
saline just
before
suturing for 5
min)

Tranexamic
Acid (topical:
the knee joint

50

Tranexamic
Acid ()

0.00% No

Tranexamic

50

14.00%

0.00%

RR

RD

1.00(0.38,2.64)

Significant
(P-value>.05)

Not

event)

cavity
irrigatedwith
3gof TXA
in 100 cc of
saline just
before
suturing for 5

min)

Acid ()

0.00(0.00,0.00)

Not
Significant
(P-value>.05)

226



Reference Quality Outcome Duration | Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Sarzaeem, M.M., High Blood Loss - Post-Op Tranexamic 50 476.8(114.80 No 50 860.5(152.20) Mean -383.7(-436.54,- Treatment 1
2014 Quality | Complications Acid (500 mg ) Tranexamic Difference 330.86) Significant
@) of TXA in Acid () (P-value<.05)
100 cc of
saline)
Sarzaeem, M.M., High Need Post-Op Tranexamic 50 0.00% No 50 14.00% RD -0.14(-0.24,- Treatment 1
2014 Quality Transfusion- Acid (500 mg Tranexamic 0.04) Significant
Complications of TXA in Acid () (P-value<.05)
(need for 100 cc of
transfusion) saline)
Sarzaeem, M.M., High VTE- Post-Op Tranexamic 50 0.00% No 50 0.00% RD 0.00(0.00,0.00) Not
2014 Quality | Complications Acid (500 mg Tranexamic Significant
(any of TXA in Acid () (P-value>.05)
throboembolic 100 cc of
event) saline)
Sarzaeem, M.M., High Fall in HB, Post-Op Tranexamic 50 2.6(0.90) No 50 4.5(1.00) Mean -1.9(-2.27,-1.53) Treatment 1
2014 Quality g/dL(drop in Acid (500 mg Tranexamic Difference Significant
HB of TXA in Acid () (P-value<.05)
(higher=greate 100 cc of
r drop)) saline)
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TABLE 46: TRANEXAMIC ACID VERSUS PLACEBO: COMPOSITE
Reference Qualit Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment 2 Group2 | Mean2/P2 | Effect Result Favored
Title Y| Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Sa-Ngasoongsong, P., | High Womac-overall- 3 months | Tranexamic 45 35.8(7.6) No 155 36.7(8.2) Mean 0.9 (-4.21, Not
2013 Quality | Composite Likert (0-96) Acid (250 Tranexamic Difference | 2:41) Significant (P-
(unclear if likert or vas) mg) Acid () value>.05)
Sa-Ngasoongsong, P., | High Womac-overall- 6 months | Tranexamic 45 23.1(6.5) No 45 25.4(6) Mean -2.3 (-4.92, Not
2013 Quality | Composite Likert (0-96) Acid (250 Tranexamic Difference | 0-32) Significant (P-
(unclear if likert or vas) mg) Acid () value>.05)
Sa-Ngasoongsong, P., | High Womac-overall- 1 years Tranexamic 45 15.1(6.2) No 45 15.5(6.6) Mean -0.4 (-3.08, Not
2013 Quality | Composite Likert (0-96) Acid (250 Tranexamic Difference | 2-28) Significant (P-
(unclear if likert or vas) mg) Acid () value>.05)
Sa-Ngasoongsong, P., | High Womac-overall- 3 months | Tranexamic 45 35.5(7.2) No 155 36.7(8.2) Mean -1.2 (-4.43, Not
2013 Quality | Composite Likert (0-96) Acid (500 Tranexamic Difference | 2:03) Significant (P-
(unclear if likert or vas) mg) Acid () value>.05)
Sa-Ngasoongsong, P., | High Womac-overall- 6 months | Tranexamic 45 23.5(6.6) No 45 25.4(6) Mean -1.9 (-4.54, Not
2013 Quality | Composite Likert (0-96) Acid (500 Tranexamic Difference | 0-74) Significant (P-
(unclear if likert or vas) mg) Acid () value>.05)
Sa-Ngasoongsong, P., | High Womac-overall- 1 years Tranexamic 45 14.5(7.1) No 45 15.5(6.6) Mean -1(-3.87, Not
2013 Quality | Composite Likert (0-96) Acid (500 Tranexamic Difference | 1-87) Significant (P-
(unclear if likert or vas) mg) Acid () value>.05)




TABLE 47: TRANEXAMIC ACID VERSUS PLACEBO: FUNCTION

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure | (95% CI) Treatment
Antinolfi,P., High Range Of Motion (overall) - During Tranexamic 20 . % No Tranexamic 20 . % Author NA Not Significant
2013 Quality | Function (recovery of during Hospital Acid (500 mg) Acid (placebo) Reported (P-value>.05)
hospital stay) Stay
Antinolfi,P., High Range Of Motion (overall) - 3 months Tranexamic 20 . % No Tranexamic 20 . % Author NA Not Significant
2013 Quality Function () Acid (500 mg) Acid (placebo) Reported (P-value>.05)

* See Appendix XIII for details regarding support

229




TABLE 48: TRANEXAMIC ACID VERSUS PLACEBO: REOPERATION

Reference | Quality Outcome Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% Treatment
(Details) (Details) Cl)
Ishida,K., High Reoperation- 1.7 Tranexamic 50 0.00 % No 50 0.00% Author NA Not
2011 Quality Reoperation (at years Acid () Tranexamic Reported Significant (P-
average of 21.5 month Acid () value>.05)
follow up)
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ANTIBIOTIC BONE CEMENT
Limited evidence does not support the routine use of antibiotics in the cement for primary total knee arthroplasty
(TKA).

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single study for recommending for
or against the intervention or diagnostic test or the evidence is insufficient or conflicting and does not allow a recommendation for or against
the intervention.

RATIONALE

Two moderate quality studies and one low quality registry review were considered. One moderate quality randomized
study demonstrated a reduction in total knee arthroplasty infection in diabetic patients from 13.5 % to 0% when
cefuroxime was added to the cement. This study was performed in operating rooms without modern features (Chiu
2001). One moderate quality, randomized, prospective study demonstrated a reduction in revision total knee
arthroplasty infection rates when vancomycin was added to the cement (Chiu 2009). A large Canadian registry study
reviewing more than 36000 patients found no difference in revision rates for infection between those patients treated
with or without antibiotics in the cement. Given two moderate quality studies that are not widely applicable to patients
with osteoarthritis undergoing primary total knee arthroplasty and one low quality, although large, registry review
demonstrating no benefit from routinely adding antibiotics to cement for primary total knee arthroplasty, it is the
conclusion of the work group that limited evidence does not support the routine use of antibiotics in the cement for
primary total knee arthroplasty. One study did provide some suggestion that antibiotics added to the cement may be of
benefit in diabetic patients. (Chiu 2001).

Of note, the FDA approved indications for antibiotic loaded cement in total knee arthroplasty are limited to revision
scenarios and do not include primary applications
(http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpcd/classification.cfm?id=mbb).

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Possible harms of adding antibiotics to the cement include a reaction to the antibiotics, development of antibiotic-resistant
infections and increased costs. Antibiotics could potentially impact the mechanical properties of the cement. Because the
evidence is limited, it is possible that with additional evidence it will become apparent that routinely omitting antibiotics misses an
opportunity to reduce infection rates.

FUTURE RESEARCH

This is an ideal topic for a large, prospective, multi-centered randomized clinical trial. If appropriately risk adjusted, data from
large registries could also be of value. These studies should focus on both routine use of antibiotics in the cement and use in high-
risk patients.
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RESULTS
SUMMARY OF FINDINGS TABLE 2: ANTIBIOTIC BONE CEMENT

Summary of Findings

Moderate Quality Low Quality

® Favors Antibiotic Bone Cement

® Favors Conventional Bone Cement

Chiu,F.Y., 2001
Chiu,F.Y., 2009
Bohm,E., 2013

O Not Significant

Complications
Infection- Complications
Loosening- Complications

Length of Stay

Length Of Recovery- Length Of Stay _@_

Reoperation

Reoperation- Reoperation
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QUALITY EVALUATION TABLE 2: - ANITBIOTIC BONE CEMENT

Quality Chart Key

[ No Flaw in Domain of Interest

O =Flaw in Domain of Interest

f] = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Variables | Follow-Up Length | Other Bias? (If retrospective Inclusion Strength
Recruitment comparative, mark Yes)
BohmE. 2013 | () . . . Include Low Quality
QE - Intervention - Randomized
Study Random Sequence Allocation Concealment Blinding Incomplete Outcome Selective Reporting | Other Bias | Inclusion Strength
Generation Data

Chiu,F.Y., 2001 O () @) [ ] ® [ ] Include Moderate Quality
Chiu,F.Y., 2009 0 G O . . . Include Moderate Quality

DETAILED DATA TABLES
TABLE 49: - ANTIBIOTIC CEMENT VERSUS NO ANTIBIOTIC CEMENT: COMPLICATIONS
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Chiu,F.Y., | Moderate Infection- Post-Op Antibiotic 41 0.00% Conventional Bone 37 13.51% RD -0.14(-0.25,- Treatment 1
2001 Quality Complications (deep Bone Cement Cement (Without 0.02) Significant
wound infection) (2 g of Antibiotics) (Simplex (P-value<.05)
cefuroxime P cement)
in 40 g of
Simplex P
cement)
Chiu,F.Y., | Moderate Infection- 2 years Antibiotic 93 0.00% Conventional Bone 90 6.67% RD -.07(-.12,-.02) Treatment 1
2009 Quality Complications (deep Bone Cement Cement (Without Significant
infection) (1 gof Antibiotics) (Simplex- (P-value<.05)
vancomycin P cement)
in 40 g of
Simplex-P
cement)
Chiu,F.Y., | Moderate Infection- 2 years Antibiotic 93 0.00% Conventional Bone 90 1.11% RD -0.01(-0.03,0.01) Not
2009 Quality Complications Bone Cement Cement (Without Significant
(superficial) (1 gof Antibiotics) (Simplex- (P-value>.05)
vancomycin P cement)
in 40 g of
Simplex-P
cement)
Chiu,F.Y., Moderate Infection- 2 years Antibiotic 93 0.00% Conventional Bone 90 7.78% RD -0.08(-0.13,- Treatment 1
2009 Quality Complications (total Bone Cement Cement (Without 0.02) Significant
wound infections) (1 gof Antibiotics) (Simplex- (P-value<.05)
vancomycin P cement)
in 40 g of
Simplex-P
cement)
Chiu,F.Y., Moderate Loosening- NR Antibiotic 93 0.00% Conventional Bone . % RD 0.00(0.00,0.00) Not
2009 Quality Complications Bone Cement Cement (Without Significant
(component (1 gof Antibiotics) (Simplex- (P-value>.05)
loosening) vancomycin P cement)
in 40 g of
Simplex-P

cement)




TABLE 50: ANTIBIOTIC CEMENT VERSUS NO ANTIBIOTIC CEMENT: FUNCTION

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Chiu,F.Y., | Moderate Length Of NA Antibiotic Bone 93 13(1.70) Conventional Bone Cement 90 13(1.80) Mean 0(- Not Significant
2009 Quality Recovery- Cement (1 g of (Without Antibiotics) Difference 0.51,0.51) (P-value>.05)

Length Of vancomycin in 40 (Simplex-P cement)
Stay (days) g of Simplex-P
cement)




TABLE 51: ANTIBIOTIC CEMENT VERSUS NO ANTIBIOTIC CEMENT: LENGTH OF STAY

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Chiu,F.Y., | Moderate Length Of NA Antibiotic Bone 93 13(1.70) Conventional Bone Cement 90 13(1.80) Mean 0(- Not Significant
2009 Quality Recovery- Cement (1 g of (Without Antibiotics) Difference | 0.51,0.51) (P-value>.05)
Length Of vancomycin in 40 (Simplex-P cement)
Stay (days) g of Simplex-P
cement)
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TABLE 52: ANTIBIOTIC CEMENT VERSUS NO ANTIBIOTIC CEMENT: REOPERATION

Reference
Title

Quality

Outcome
Details

Duration

Treatment 1
(Details)

Groupl
N

Mean1/P1
(SD1)

Treatment 2
(Details)

Group2
N

Mean2/P2
(SD2)

Effect
Measure

Result
(95% CI)

Favored
Treatment

Bohm,E.,
2013

Low
Quality

Reoperation-
Reoperation
(revision)

2 years

Antibiotic Bone
Cement (The
most commonly
used cement was
Simplex1
(Stryker
Orthopaedics,
Mahwah, NJ,
USA) (79%),
followed by
Palacosl
(Heraeus
Medical, Hanau,
Germany)
(12%), CMW1
(DePuy
Orthopaedics,
Inc, Warsaw, IN,
USA) (6%), and
a mixture of
others (3%))

. %

Conventional
Bone
Cement
(Without
Antibiotics) (

)

. %

Author
Reported

Hazard
ratio

1.07(.90,1.27)

Not
Significant
(P-
value>.05)

* See Appendix XIII for details regarding support
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CRUCIATE RETAINING ARTHROPLASTY

Strong evidence supports no difference in outcomes or complications between posterior
stabilized and posterior cruciate retaining arthroplasty designs.

Strength of Recommendation: Strong Evidence A&k
Description: Evidence from two or more “High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Meta-analysis of included literature was unable to show a difference between the cruciate
retaining and posterior stabilized designs with regard to complications, pain, function or patient
reported outcomes.

There is one high quality prospective comparative study (Maruyama 2004 ) evaluating outcomes
and ROM in consecutive patients having bilateral total knee arthroplasty who had one posterior
stabilized (PS) implant and one posterior cruciate retaining (CR) implant. They found equivalent
Knee Society Scores, but statistically improved ROM in the PS group. Another high quality
study (Roh 2013) failed to show improved kinematics or improved clinical outcome with PCL
retention in highly conforming mobile bearing total knee arthroplasty. A third high quality study
(Cankaya 2014) investigated blood loss with CR and PS designs in a prospective randomized
study of 100 patients. They found no difference in either perioperative blood loss or
postoperative transfusion rates between the two types of designs.

A moderate quality study (Clark 2001) in patients without extreme pre-operative deformities
showed no notable differences between PS and CR designs with regard to knee scores, ROM or
patient reported outcomes instruments SF-12 and WOMAC. Likewise, four other moderate
quality studies (Tanzer 2002, Catani 2004, Molt 2014, Ishii 2011) showed no differences
between the CR and PS designs. Tanzer 2002 controlled for surgical technique by having a
single surgeon perform a similar surgical technique for each design. Catani 2004 and Molt 2014
showed no statistical difference between designs with regard to tibial migration. Ishii 2011 found
no difference between designs in range of motion.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no known harms associated with implementing this recommendation.

FUTURE RESEARCH

Continued comparative multicenter prospective studies between PCR and PS simultaneous or
staged total knee arthroplasty may further clarify the cohort of patients (e.g. subgroups with high
deformities) for whom PCR or PS designs would be more beneficial.
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RESULTS
SUMMARY OF FINDINGS TABLE 29: CRUCIATE RETAINING ARTHROPLASTY
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Summary of Findings
High Quality Moderate Quality

® Favors Cruciate Retaining Arthroplasty

® Favors Posterior Stabalized Arthroplasty

Roh,Y.W,, 2013
Maruyama,S., 2004
Tanzer,M., 2002
Molt,M., 2014
Ishii,Y., 2011
Clark,C.R., 2001
Catani,F., 2004

O Not Significant

Complications
Complications other
Infection- Complications
Manipulation Under Anesthesia- Other
Womac-overall- Composite averaged VAS version (0-100)
pulmonary embolism

Composite

" Womac-overall- Composite averaged VAS version (0400 O | | | | | |

Function

Knee Society Score-Function- Function
Range of Motion(extension) - Function
Range of Motion(flexion) - Function
Range Of Motion(overall) - Function
Koos-Function, Daily Living- Function
Koos-Function, Sports And Recreational Activities- Function
Ambulation (walking) O

Other

O
L1 _lele

ofe)

| Koos-Symptoms-Other | | | O] | ||

Pain

| Knee Society Score-Pain-Pain ] | | O | |

Quality of Life

| Koos-Quality Of Life- QualityOftife | | | Ol | | |

Reoperation
Reoperation- Reoperation QO O

Meta-Analysis




FIGURE 2 NO CRUCIATE RETAINING ARTHROPLASTY VERSUS CRUCIATE RETAINING ARTHROPLASTY-FUNCTION AT 2 YEARS

reference %

title(1) SMD (95% Cl) Weight

|
I
Tanzer,M., 2002 * l -0.11 (-0.73, 0.51) 18.85
|
l
|
Roh,Y.W., 2013 — -0.05 (-0.48, 0.37) 40.56
|
l
|
Molt,M., 2014 — 0.13 (-0.45, 0.70) 21.89
|
|
|
|
Catani,F., 2004 L * 0.27 (-0.35, 0.89) 18.69
|
|
|
|
I

Overall (I-squared = 0.0%, p = 0.793) <> 0.04 (-0.23, 0.31) 100.00

NOTE: Weights are from random effects analysis

I I
-.895 0 .895

favors cruciate substituting favors cruciate retaining



QUALITY EVALUATION TABLE 19: CRUCIATE RETAINING ARTHROPLASTY

Quality Chart Key

® =No Flaw in Domain of Interest
O =Flawin Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Variables | Follow-Up Length Other Bias? (If Inclusion Strength
Recruitment retrospective
comparative, mark Yes)
UdomkiatP., 2000 | () ¢ ® ® ® ® notpestavalladle | | ow Quality
QE - Intervention - Randomized
Study Random Sequence Allocation Concealment Blinding Incomplete Outcome Selective Reporting | Other Bias | Inclusion Strength
Generation Data
Cankaya,D., 2014 . o O . . . Include High Quality
Catani,F., 2004 O {:. O . . O Include Moderate Quality
Clark,C.R., 2001 O {:. O O O . Include Moderate Quality
Ishii,Y., 2011 O O 0 o . . Include Moderate Quality
Maruyama,S., 2004 O o 0 . . . Include High Quality
Molt,M., 2014 . o o O . . Include Moderate Quality
Roh,Y.W., 2013 9 q ) q ) 9o 9o [ ) Include High Quality
Tanzer,M., 2002 o o . . O . Include Moderate Quality

* See Appendix XIII for details regarding support
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DETAILED DATA TABLES
TABLE 53: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: COMPLICATIONS

Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Maruyama,S., High Infection- 2 years Cruciate 20 0.00% Posterior 20 5.00% RD -0.05(-0.15,0.05) Not
2004 Quality Complications Retaining Stabilized Tka Significant
(superficial wound Tka Design ( Design () (P-value>.05)
infection) )
Roh,Y.W., High complications other 2 years Cruciate 42 7.14% Posterior 44 0.00% RD 0.07(-0.01,0.15) Not
2013 Quality (total complications) Retaining Stabilized Tka Significant
Tka Design Design (PCL (P-value>.05)
(PCL substituting)
retaining)
Catani,F., Moderate Manipulation Under 2 years Cruciate 20 5.00% Posterior 20 0.00% RD 0.05(-0.05,0.15) Not
2004 Quality Anesthesia- Other Retaining Stabilized Tka Significant
(underwent MUA due Tka Design ( Design () (P-value>.05)
to severe lack of knee )
range of motion)
Clark,C.R., Moderate Womac-overall- 2 years Cruciate 51 18.5(32.90) Posterior 57 22.8(35.40) Mean -4.3(-17.18,8.58) Not
2001 Quality Composite averaged Retaining Stabilized Tka Difference Significant
VAS version (0-100) Tka Design ( Design () (P-value>.05)
(unclear if likert or vas )
version used. cannot
meta analyze)
Molt,M., Moderate Infection- Post-Op Cruciate 21 4.76% Posterior 26 3.85% RR 1.24(0.08,18.64) Not
2014 Quality Complications Retaining Stabilized Tka Significant
(superficial) Tka Design ( Design () (P-value>.05)
)
Molt,M., Moderate | pulmonary embolism( Post-Op Cruciate 21 4.76% Posterior 26 0.00% RD 0.05(-0.04,0.14) Not
2014 Quality ) Retaining Stabilized Tka Significant
Tka Design ( Design () (P-value>.05)
)
Cankaya,D., High Need for transfusion 5 days Cruciate 50 . % Posterior 50 . % Author NA Not
2014 Quality Retaining Stabilized Tka Reported Significant
Tka Design ( Design () (P-value>.05)
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TABLE 54: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: COMPOSITE

Reference | Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Roh,Y.W., High Womac-overall- 2 years Cruciate 42 15.9(0) Posterior 44 17(10.7) Mean -1.1(-5.27,3.07) | Not Significant
2013 Quality | Composite averaged Retaining Tka Stabilized Tka Difference (P-value>.05)

VAS version (0-100) ( Design (PCL Design (PCL
retaining) substituting)
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TABLE 55: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: FUNCTION

* See Appendix XIII for details regarding support

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Maruyama,S., High Knee Society 2 years Cruciate 20 . % Posterior 20 . % Author NA Not
2004 Quality Score-Function- Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
Maruyama,S., High Range Of Motion 2 years Cruciate 20 . % Posterior 20 . % Author NA Treatment 2
2004 Quality (overall) - Retaining Tka Stabilized Reported Significant
Function () Design () Tka Design ( (P-value<.05)
)
Maruyama,S., High Range Of Motion 2 years Cruciate 20 . % Posterior 20 . % Author NA Treatment 2
2004 Quality (flexion) - Retaining Tka Stabilized Reported Significant
Function () Design () Tka Design ( (P-value<.05)
)
Maruyama,S., High Range Of Motion 2 years Cruciate 20 . % Posterior 20 . % Author NA Not
2004 Quality (extension) - Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
Roh,Y.W., High Knee Society 2 years Cruciate 42 83.1(16.6) Posterior 44 84.6(13.6) Mean -0.80 (-7.23, .63) Not
2013 Quality Score-Function- Retaining Tka Stabilized Difference Significant (P-
Function () Design (PCL Tka Design value>.05)
retaining) (PCL
substituting)
Roh,Y.W., High Range Of Motion 2 years Cruciate 42 124.3(9.1) Posterior 44 124(11.9) Mean 0.3 (-4.26, 4.86) Not
2013 Quality (overall) - Retaining Tka Stabilized Difference Significant (P-
Function () Design (PCL Tka Design value>.05)
retaining) (PCL
substituting)
Roh,Y.W., High Range Of Motion 2 years Cruciate 42 126.7(7.1) Posterior 44 125.5(10.2) Mean 1.2(-2.59, 4.99) Not
2013 Quality (maximum Retaining Tka Stabilized Difference Significant (P-
flexion) - Function Design (PCL Tka Design value>.05)
0 retaining) (PCL
substituting)
Catani,F., Moderate International Knee 2 years Cruciate 20 81(17) Posterior 20 76(19( Mean 4.7(-2.76,12.16) Not
2004 Quality Society Score- Retaining Tka Stabilized Difference Significant (P-
Function- Function Design () Tka Design ( value>.05)
0
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Catani,F., Moderate Range Of Motion 2 years Cruciate 20 97(15) Posterior 20 114(21.00) Mean 5(-6.54,16.54) Treatment 2
2004 Quality (overall) - Retaining Tka Stabilized Difference Significant
Function () Design () Tka Design ( (P-value<.05)
)
Ishii,Y., 2011 Moderate Range Of Motion 2 years Cruciate 57 120(.) Posterior 51 115() Author NA Not
Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design (posterior Tka Design value>.05)
cruciate retaining (PCL
tka) sacrificing)
Ishii,Y., 2011 Moderate Range Of Motion 1 years Cruciate 57 120(.) Posterior 51 120(.) Author NA Not
Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design (posterior Tka Design value>.05)
cruciate retaining (PCL
tka) sacrificing)
Ishii,Y., 2011 Moderate Range Of Motion | 6 months Cruciate 57 120() Posterior 51 120() Author NA Not
Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design (posterior Tka Design value>.05)
cruciate retaining (PCL
tka) sacrificing)
Ishii,Y., 2011 Moderate Range Of Motion | 3 months Cruciate 57 105(.) Posterior 51 105(.) Author NA Not
Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design (posterior Tka Design value>.05)
cruciate retaining (PCL
tka) sacrificing)
Molt,M., 2014 | Moderate Koos-Function, 3 months Cruciate 21 74(14.00) Posterior 26 72(19.00) Mean 2(-7.44,11.44) Not
Quality Daily Living- Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Molt,M., 2014 | Moderate Koos-Function, 1 years Cruciate 21 86(15.00) Posterior 26 79(20.00) Mean 7(-3.01,17.01) Not
Quality Daily Living- Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Molt,M., 2014 | Moderate Koos-Function, 2 years Cruciate 21 86(15.00) Posterior 26 84(16.00) Mean 2(-6.89,10.89) Not
Quality Daily Living- Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Molt,M., 2014 | Moderate Koos-Function, 3 months Cruciate 21 31(22.00) Posterior 26 29(14.00) Mean 2(-8.84,12.84) Not
Quality Sports And Retaining Tka Stabilized Difference Significant (P-
Recreational Design () Tka Design ( value>.05)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Activities-
Function ()
Molt,M., 2014 | Moderate Koos-Function, 1 years Cruciate 21 39(22.00) Posterior 26 38(24.00) Mean 1(-12.18,14.18) Not
Quality Sports And Retaining Tka Stabilized Difference Significant (P-
Recreational Design () Tka Design ( value>.05)
Activities- )
Function ()
Molt,M., 2014 | Moderate Koos-Function, 2 years Cruciate 21 40(27.00) Posterior 26 46(22.00) Mean -6(-20.31,8.31) Not
Quality Sports And Retaining Tka Stabilized Difference Significant (P-
Recreational Design () Tka Design ( value>.05)
Activities- )
Function ()
Tanzer,M., Moderate Knee Society 2 years Cruciate 20 73(24.00) Posterior 20 76(28.00) Mean -3(-19.16,13.16) Not
2002 Quality Score-Function- Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range of Motion 14 Cruciate 20 96(15.00) Posterior 20 99(8.00) Mean -3(-10.45,4.45) Not
2002 Quality (flexion) - months Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
Tanzer,M., Moderate Range of Motion 3 months Cruciate 20 108(12.00) Posterior 20 109(12.00) Mean -1(-8.44,6.44) Not
2002 Quality (flexion) - Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range of Motion 5.9 Cruciate 20 109(13.00) Posterior 20 111(15.00) Mean -2(-10.70,6.70) Not
2002 Quality (flexion) - months Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range of Motion 1 years Cruciate 20 110(11.00) Posterior 20 110(14.00) Mean 0(-7.80,7.80) Not
2002 Quality (flexion) - Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range of Motion 2 years Cruciate 20 112(13.00) Posterior 20 111(17.00) Mean 1(-8.38,10.38) Not
2002 Quality (flexion) - Retaining Tka Stabilized Difference Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range of Motion 2 years Cruciate 20 . % Posterior 20 . % Author NA Not
2002 Quality (extension) - Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Tanzer,M., Moderate Range Of Motion 14 Cruciate 20 . % Posterior 20 . % Author NA Not
2002 Quality (overall) - months Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range Of Motion 3 months Cruciate 20 . % Posterior 20 . % Author NA Not
2002 Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range Of Motion 5.9 Cruciate 20 . % Posterior 20 . % Author NA Not
2002 Quality (overall) - months Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range Of Motion 1 years Cruciate 20 . % Posterior 20 . % Author NA Not
2002 Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Range Of Motion 2 years Cruciate 20 . % Posterior 20 . % Author NA Not
2002 Quality (overall) - Retaining Tka Stabilized Reported Significant (P-
Function () Design () Tka Design ( value>.05)
)
Tanzer,M., Moderate Ambulation 2 years Cruciate 20 50.00% Posterior 20 55.00% RR 0.91 (0.5, 1.64) Not
2002 Quality (walking) Retaining Tka Stabilized Significant (P-
(unlimited walking Design () Tka Design ( value>.05)
distance) )
Tanzer,M., Moderate Ambulation 2 years Cruciate 20 50.00% Posterior 20 45.00% RR 1.11(0.58,2.14) Not
2002 Quality (walking) (walk Retaining Tka Stabilized Significant (P-
stairs without Design () Tka Design ( value>.05)
support) )
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TABLE 56: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: PAIN

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Molt,M., Moderate Knee Society 3 hours Cruciate 21 72(20.00) Posterior 26 71(20.00) Mean 1(-10.50,12.50) Not Significant

2014 Quality Score-Pain- Pain Retaining Tka Stabilized Tka Difference (P-value>.05)
@) Design () Design ()
Molt,M., Moderate Knee Society 1 years Cruciate 21 86(14.00) Posterior 26 80(19.00) Mean 6(-3.44,15.44) Not Significant
2014 Quality Score-Pain- Pain Retaining Tka Stabilized Tka Difference (P-value>.05)
@) Design () Design ()
Molt,M., Moderate Knee Society 2 years Cruciate 21 87(18.00) Posterior 26 87(14.00) Mean 0(-9.39,9.39) Not Significant
2014 Quality Score-Pain- Pain Retaining Tka Stabilized Tka Difference (P-value>.05)
O Design () Design ()
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TABLE 57: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: QUALITY OF LIFE

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Molt,M., Moderate Koos-Quality Of 3 months Cruciate 21 56(19.00) Posterior 26 58(22.00) Mean -2(-13.73,9.73) Not Significant
2014 Quality Life- Quality Of Retaining Tka Stabilized Tka Difference (P-value>.05)

Life() Design () Design ()
Molt,M., Moderate Koos-Quality Of 1 years Cruciate 21 68(18.00) Posterior 26 68(25.00) Mean 0(-12.31,12.31) Not Significant
2014 Quality Life- Quality Of Retaining Tka Stabilized Tka Difference (P-value>.05)
Life() Design () Design ()
Molt,M., Moderate Koos-Quality Of 2 years Cruciate 21 78(22.00) Posterior 26 79(20.00) Mean -1(-13.15,11.15) | Not Significant
2014 Quality Life- Quality Of Retaining Tka Stabilized Tka Difference (P-value>.05)
Life() Design () Design ()

* See Appendix XIII for details regarding support
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TABLE 58: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: REOPERATION

* See Appendix XIII for details regarding support

Reference Quality Qutcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Roh,Y.W., High Reoperation- Reoperation 2 years Cruciate 42 4.76% Posterior 44 0.00% RD 0.05(-0.02,0.11) Not
2013 Quality (instablity following falls Retaining Stabilized Significant (P-
leading to replacement of Tka Design Tka Design value>.05)
polyethylene insert with (PCL (PCL
thicker insert) retaining) substituting)
Roh,Y.W., High Reoperation- Reoperation 2 years Cruciate 42 2.38% Posterior 44 0.00% RD 0.02(-0.02,0.07) Not
2013 Quality (sublaxation leading to Retaining Stabilized Significant (P-
resection of the PCL and Tka Design Tka Design value>.05)
insertion of thicker (PCL (PCL
polythylene insert) retaining) substituting)
Catani,F., Moderate | Reoperation- Reoperation 2 years Cruciate 20 5.00% Posterior 20 10.00% RR 0.50(0.05,5.08) Not
2004 Quality (lateral release with Retaining Stabilized Significant (P-
resurfacing of the patellar Tka Design ( Tka Design ( value>.05)
in patients with anterior ) )
knee pain with a lateral
sublaxation of the patella)
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TABLE 59: CRUCIATE RETAINING ARTHROPLASTY VERSUS POSTERIOR STABILIZE ARTHROPLASTY: OTHER

OUTCOMES
Reference | Quality Qutcome Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% CIl) | Treatment
(Details) (Details)
Molt,M., | Moderate Koos- 3 months Cruciate 21 67(18.00) Posterior 26 66(18.00) Mean 1(- Not
2014 Quality Symptoms- Retaining Stabilized Difference | 9.35,11.35) | Significant
Other () Tka Design Tka Design (P-
O 0 value>.05)
Molt,M., | Moderate Koos- 1 years Cruciate 21 76(19.00) Posterior 26 76(15.00) Mean 0(- Not
2014 Quality Symptoms- Retaining Stabilized Difference | 9.96,9.96) | Significant
Other () Tka Design Tka Design (P-
@) O value>.05)
Molt,M., | Moderate Koos- 2 years Cruciate 21 82(18.00) Posterior 26 83(15.00) Mean -1(- Not
2014 Quality Symptoms- Retaining Stabilized Difference | 10.62,8.62) | Significant
Other () Tka Design Tka Design (P-
@) @) value>.05)
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POLYETHYLENE TIBIAL COMPONENTS

Strong evidence supports use of either all-polyethylene or modular tibial components in knee
arthroplasty (KA) because of no difference in outcomes.

Strength of Recommendation: Strong Evidence k%
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Three high (Kalisvaart 2012, Murray 2014, Hyldahl 2001) and five moderate quality (Adalberth
2001, Gioe 2000, Muller 2006, Norgren 2004, Adalberth 2000) studies evaluated the use of all-
polyethylene versus modular (metal baseplate and polyethylene insert) tibial components in knee
arthroplasty.

One high quality randomized controlled trial (Kalisvaart 2012) of cemented posterior-stabilized
total knee arthroplasty demonstrated no differences in range of motion, functional outcomes,
stair climbing, or revisions across three tibial designs (all-polyethylene fixed-bearing, modular
metal-backed fixed-bearing, rotating-platform) at two and five years post-operatively.

In a high quality multicenter trial (Knee Arthroplasty Trial; Murray 2014) randomizing the use of
all-polyethylene and modular metal-backed tibia components in the United Kingdom, 89% of
patients received the allocated procedure. There were no differences in Oxford Knee Scores or
rates of complications, reoperations, and revisions at ten years post-operatively. There was a
trend towards the metal-backed group having better EQ-5D and Short Form-12 scores based on
marginal estimates over the entire ten-year follow up period.

A third high quality randomized trial (Hyldahl 2001) in unicompartmental knee arthroplasty,
with a focus on radiostereometric analysis (RSA) of component fixation, found no differences
with respect to clinical results (Hospital for Special Surgery score) or migration of the
comparative tibial components over a two-year follow-up period.

Five moderate quality (Adalberth 2001, Gioe 2000, Muller 2006, Norgren 2004, Adalberth 2000)
randomized controlled trials with minimum two years of follow up demonstrated no differences
with respect to clinical results (all studies used the Knee Society Score, except for Short Form-12
and Oxford Knee Score used in the study by Muller 2006) and range of motion between all-
polyethylene and modular tibial components in total knee arthroplasty. Likewise, complications
and reoperations were similar between groups in all studies, and equivalent component migration
was measured in four studies utilizing RSA techniques (Adalberth 2001, Muller 2006, Norgren
2004, Adalberth 2000).

The practitioner must be aware that results in the literature may be implant specific, and that
surgical technique and surgeon experience with particular methods are important factors in
achieving durable results. The decision to use modularity versus a monolithic tibial design may
be influenced by particular patient situations, such as metal hypersensitivity and severe bone
loss. The practitioner should be aware of the advantages and disadvantages of the two treatments
methods.
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RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no known harms associated with implementing this recommendation

FUTURE RESEARCH

Continued comparative studies between modern all-polyethylene and modular metal-backed
devices in knee arthroplasty will help to further define the utility of these component types,
including evolving component designs (e.g. modular and monolithic) and newer materials (e.g.
highly cross-linked and stabilized polyethylenes and porous metals). Future study should
include larger patient numbers across specific patient subgroups that may help to identify
patient-specific factors that may inform the decision to utilize a particular fixation technique, or
to avoid complications associated with particular fixation strategies. Registry data and long-
term studies (greater than ten years clinical follow up) should inform durability of particular
components and may serve to analyze implant-specific complications and revision risk. Given
some variability in the reported patient-reported outcome measures between treatment groups in
particular high-quality studies, more clinical data may discern subtle differences in clinical
outcomes based on the use of implant modularity. Issues of cost and cost-effectiveness should
be incorporated into future clinical studies.
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RESULTS

SUMMARY OF FINDINGS TABLE 34: ALL POLYETHYLENE TIBIAL

COMPONENTS

Summary of Findings

e Favors Polythylene Tibial Components
o Favors Metal Tibial Components
o Not Significant

Complications other

Deep venous thrombosis

Infection- Complications

Loosening- Complications
Manipulation Under Anesthesia- Other
Pulmonary embolism
Composite

Knee Society Score-Pain- Pain
SF-12 overall score

Oxford Knee Score

Knee Society Score-Function- Function
Knee society score-stair climbing

Mortality

Pain
Knee Society Score-Pain- Pain
knee society score-stair climbing

Quality of Life
EQ-5d
SF-12 Physical Component Score
SF-12 Mental Component Score

Reoperation

Infection- Complications

Reoperation- Reoperation

High Quality

Kalisvaart,M.M., 2012
Murray,D.W., 2014

eloe

O

0O

o

Cee

Hyldahl, H.C.,2001

Moderate Quality

Adalberth,G., 2001
Gioe,T.J., 2000

O

Muller,S.D., 2006

Norgren,B., 2004

Complications

O

 mortality .| O | | | | ||

Adalberth,G., 2000

QO 00O
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STUDY QUALITY TABLE
QUALITY EVALUATION TABLE 23: ALL POLYETHYLENE TIBIAL COMPONENTS

Quality Chart Key

[ No Flaw in Domain of Interest

O =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Intervention — Randomized

Study Random Allocation Blinding Incomplete Selective Other Inclusion Strength
Sequence Concealment Outcome Data Reporting Bias
Generation
Adalberth,G., 2000 . O O . . O Include gsgft?te
Mod
Adalberth,G., 2001 . o o . O . Include Ql?aliet?te
. Mod
Gioe,T.J., 2000 P () Q) Q ® ® Include Qfalft?te
Hyldahl,H.C., 2001 o o o . . . Include High Quality
Kalisvaart,M.M., 2012 . . . . . . Include High Quality
Muller,S.D., 2006 . (:' o O O . Include I\Q/Ilj);"etr;te
Murray,D.W., 2014 . . O . . . Include High Quality
Norgren,B., 2004 . o o . O O Include g&gft?te

DETAILED DATA TABLES

TABLE 60: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: COMPLICATIONS

* See Appendix XIII for details regarding support
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Kalisvaart,M.M., High complications other 5 years All 75 1.33% Modular 76 0.00% RD 0.01(-0.01,0.04) Not
2012 Quality (patellar crepitus) Polyethylene (Metal Or Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Kalisvaart,M.M., High complications other 5 years All 75 0.00% Modular 76 2.63% RD -0.03(- Not
2012 Quality (knee stiffness) Polyethylene (Metal Or 0.06,0.01) Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Kalisvaart,M.M., High Infection- Complications 5 years All 75 0.00% Modular 76 0.00% RD 0.00(0.00,0.00) Not
2012 Quality @) Polyethylene (Metal Or Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Kalisvaart,M.M., High Loosening- 5 years All 75 1.33% Modular 76 2.63% RR 0.51(0.05,5.47) Not
2012 Quality Complications (aseptic Polyethylene (Metal Or Significant
loosening) Tibial Polyethylene) (P-
Component( Tibial value>.05)
Component
(metal backed)
Kalisvaart,M.M., High Infection- Complications 5 years All 75 0.00% Modular 76 0.00% RD 0.00(0.00,0.00) Not
2012 Quality @) Polyethylene (Metal Or Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Kalisvaart,M.M., High complications other 5 years All 75 1.33% Modular 76 0.00% RD 0.01(-0.01,0.04) Not
2012 Quality (patellar crepitus) Polyethylene (Metal Or Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Kalisvaart,M.M., High complications other 5 years All 75 0.00% Modular 76 2.63% RD -0.03(- Not
2012 Quality (knee stiffness) Polyethylene (Metal Or 0.06,0.01) Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component

(metal backed)
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Kalisvaart,M.M., High complications other 5 years All 75 1.33% Modular 76 2.63% RR 0.50(0.05,5.40) Not
2012 Quality (need for other surgeries Polyethylene (Metal Or Significant
besides artroplast Tibial Polyethylene) (P-
(debridement or Component( Tibial value>.05)
manipulation)) ) Component
(metal backed)
Adalberth,G., Moderate Stability- Function 4 months All 17 . % metal backed 17 . % Author NA Not
2000 Quality (stability of tibial Polyethylene tibial Reported Significant
component measured by Tibial components( ) (P-
maximum migration) Component( value>.05)
)
Adalberth,G., Moderate Stability- Function 1 years All 17 . % metal backed 17 . % Author NA Not
2000 Quality (stability of tibial Polyethylene tibial Reported Significant
component measured by Tibial components( ) (P-
maximum migration) Component( value>.05)
)
Adalberth,G., Moderate Stability- Function 2 years All 17 . % metal backed 17 . % Author NA Not
2000 Quality (stability of tibial Polyethylene tibial Reported Significant
component measured by Tibial components( ) (P-
maximum migration) Component( value>.05)
)
Adalberth,G., Moderate | Infection- Complications NR All . % metal backed . % RR -0.06(- Not
2000 Quality (deep wound infection) Polyethylene tibial 0.17,0.05) Significant
Tibial components( ) (P-
Component( value>.05)
)
Adalberth,G., Moderate Manipulation Under NR All 17 5.88% metal backed 17 0.00% RD 0.06(-0.05,0.17) Not
2000 Quality Anesthesia- Other Polyethylene tibial Significant
(mobization under Tibial components( ) (P-
anesthesia) Component( value>.05)
Adalberth,G., Moderate Deep venous Post-Op All 17 5.88% metal backed 17 0.00% RD 0.06(-0.05,0.17) Not
2000 Quality thrombosis( ) Polyethylene tibial Significant
Tibial components( ) (P-
Component( value>.05)
Adalberth,G., Moderate pulmonary embolism( ) Post-Op All 17 5.88% metal backed 17 0.00% RD 0.06(-0.05,0.17) Not
2000 Quality Polyethylene tibial Significant
Tibial components( ) (P-
Component( value>.05)
)
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Adalberth,G., Moderate complications other 4 months All 20 . % Modular 18 . % Author NA Not
2001 Quality (maximum migration Polyethylene (Metal Or Reported Significant
mm) Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Adalberth,G., Moderate complications other 1 years All 20 . % Modular 18 . % Author NA Not
2001 Quality (maximum migration Polyethylene (Metal Or Reported Significant
mm) Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Adalberth,G., Moderate complications other 2 years All . % Modular 18 . % Author NA Not
2001 Quality (maximum migration Polyethylene (Metal Or Reported Significant
mm) Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Adalberth,G., Moderate Deep venous Post-Op All 20 5.00% Modular 18 5.56% RR 0.90(0.06,13.36) Not
2001 Quality thrombosis( ) Polyethylene (Metal Or Significant
Tibial Polyethylene) (P-
Component( Tibial value>.05)
Component
(metal backed)
Adalberth,G., Moderate Manipulation Under 1 months All 20 0.00% Modular 18 5.56% RD -0.06(- Not
2001 Quality Anesthesia- Other Polyethylene (Metal Or 0.16,0.05) Significant
(required MUA) Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component
(metal backed)
Norgren,B., Moderate | Infection- Complications 2 years All 12 8.33% metal backed 11 0.00% RD 0.08(-0.07,0.24) Not
2004 Quality (deep infection) Polyethylene tibial Significant
Tibial components( ) (P-
Component( value>.05)
)
Kalisvaart,M.M., High Loosening- 5 years All 75 1.33% Modular 76 2.63% RR 0.51(0.05,5.47) Not
2012 Quality Complications (aseptic Polyethylene (Metal Or Significant
loosening) Tibial Polyethylene) (P-
Component( Tibial value>.05)
) Component

(metal backed)
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High complications other During All 202 0.00% metal backed 197 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Knee dislocation) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 0.00% metal backed 197 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Septicaemia) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 202 0.00% metal backed 197 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Con?rmed Hospital | Polyethylene tibial Significant
cerebrovascular Stay/short Tibial components( ) (P-
accident) term Component( value>.05)
Murray,D.W., High complications other During All 202 0.00% metal backed 197 1.52% RD -1.52(- Not
2014 Quality (Surgical complications) | Hospital | Polyethylene tibial 3.23,0.19) Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 202 0.00% metal backed 197 0.51% RD -0.51(- Not
2014 Quality (Fall) Hospital | Polyethylene tibial 1.50,0.48) Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High Infection- Complications During All 202 0.00% metal backed 197 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Con?rmed infection) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 201 1.00% metal backed 196 0.00% RD 1.00(-0.37,2.37) Not
2014 Quality (Manipulation under Hospital | Polyethylene tibial Significant
anaesthetic) Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 201 0.00% metal backed 196 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Wound problem) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High complications other During All 201 0.00% metal backed 196 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Musculoskeletal Hospital | Polyethylene tibial Significant
ligamentous (including | Stay/short Tibial components( ) (P-
imbalance)) term Component( value>.05)
)
Murray,D.W., High complications other During All 201 0.00% metal backed 196 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Patella complication) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 201 0.00% metal backed 196 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Con?rmed infection) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 201 0.00% metal backed 196 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Dislocation) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 201 0.00% metal backed 196 0.00% RD 0.00(0.00,0.00) Not
2014 Quality (Prosthetic complication) | Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 17.33% metal backed 197 15.23% RR 1.14(0.73,1.78) Not
2014 Quality (Any postoperative Hospital | Polyethylene tibial Significant
complications) Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 0.50% metal backed 197 0.51% RR 0.98(0.06,15.48) Not
2014 Quality (Proven wound Hospital | Polyethylene tibial Significant
infection) Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 2.48% metal backed 197 1.52% RR 1.63(0.39,6.71) Not
2014 Quality (Treated DVT or PE) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
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Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High complications other During All 202 0.50% metal backed 197 0.51% RR 0.98(0.06,15.48) Not
2014 Quality (Con?rmed myocardial Hospital | Polyethylene tibial Significant
infarction) Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 13.86% metal backed 197 13.71% RR 1.01(0.62,1.65) Not
2014 Quality (Other serious Hospital | Polyethylene tibial Significant
complication) Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 202 6.93% metal backed 197 8.12% RR 0.85(0.43,1.70) Not
2014 Quality (Medical complications) | Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 202 3.96% metal backed 197 2.03% RR 1.95(0.60,6.37) Not
2014 Quality (Suspicion of infection) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
Murray,D.W., High complications other During All 202 0.99% metal backed 197 1.02% RR 0.98(0.14,6.86) Not
2014 Quality (Skin complications) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 0.99% metal backed 197 0.51% RR 1.95(0.18,21.34) Not
2014 Quality (Stiffness) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 1.49% metal backed 197 1.02% RR 1.46(0.25,8.66) Not
2014 Quality (Suspected thrombolytic | Hospital | Polyethylene tibial Significant
complications) Stay/short Tibial components( ) (P-
term Component( value>.05)
)
Murray,D.W., High complications other During All 202 1.49% metal backed 197 1.02% RR 1.46(0.25,8.66) Not
2014 Quality (Urinary complications) Hospital | Polyethylene tibial Significant
Stay/short Tibial components( ) (P-
term Component( value>.05)
)
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TABLE 61: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: COMPOSITE

Component()

Reference Quality Outcome | Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High Oxford 3 months All 165 29.3(9.40) metal backed tibial 162 31(9.90) Mean -1.7(-3.80,0.40) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component( )
Murray,D.W., High Oxford 1 years All 154 32.7(9.80) metal backed tibial 157 34.7(10.20) Mean -2(-4.23,0.23) Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 2 years All 150 33.3(10.50) metal backed tibial 142 35.4(10.70) Mean -2.1(-4.54,0.34) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component( )
Murray,D.W., High Oxford 3 years All 150 33.8(10.00) metal backed tibial 150 34.7(10.40) Mean -0.9(-3.22,1.42) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 4 years All 153 33.5(10.30) metal backed tibial 149 34.7(10.30) Mean -1.2(-3.53,1.13) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 5 years All 139 33.7(10.70) metal backed tibial 145 34.5(9.80) Mean -0.8(-3.20,1.60) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 6 years All 136 33.6(10.50) metal backed tibial 135 34(10.20) Mean -0.4(-2.88,2.08) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 7 years All 131 33.6(10.70) metal backed tibial 131 33.9(9.70) Mean -0.3(-2.78,2.18) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 8 years All 114 32.9(10.40) metal backed tibial 122 33.5(9.90) Mean -0.6(-3.20,2.00) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial

* See Appendix XIII for details regarding support
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Reference Quality Outcome | Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High Oxford 9 years All 104 32(11.70) metal backed tibial 110 33(9.40) Mean -1(-3.85,1.85) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Murray,D.W., High Oxford 10 years All 79 32.1(10.30) metal backed tibial 81 32.5(10.10) Mean -0.4(-3.59,2.79) | Not Significant
2014 Quality Knee Polyethylene components( ) Difference (P-value>.05)
Score() Tibial
Component()
Muller,S.D., Moderate SF-12 6 months All 21 . % Modular (Metal Or 19 . % Author NA Not Significant
2006 Quality overall Polyethylene Polyethylene) Tibial Reported (P-value>.05)
score( ) Tibial Component (metal
Component() backed)
Muller,S.D., Moderate SF-12 1 years All 21 . % Modular (Metal Or 19 . % Author NA Not Significant
2006 Quality overall Polyethylene Polyethylene) Tibial Reported (P-value>.05)
score( ) Tibial Component (metal
Component() backed)
Muller,S.D., Moderate SF-12 2 years All 21 . % Modular (Metal Or 19 . % Author NA Not Significant
2006 Quality overall Polyethylene Polyethylene) Tibial Reported (P-value>.05)
score( ) Tibial Component (metal
Component() backed)
Muller,S.D., Moderate Oxford 6 months All 21 . % Modular (Metal Or 19 . % Author NA Not Significant
2006 Quality Knee Polyethylene Polyethylene) Tibial Reported (P-value>.05)
Score() Tibial Component (metal
Component() backed)
Muller,S.D., Moderate Oxford 1 years All 21 . % Modular (Metal Or 19 . % Author NA Not Significant
2006 Quality Knee Polyethylene Polyethylene) Tibial Reported (P-value>.05)
Score() Tibial Component (metal
Component() backed)
Muller,S.D., Moderate Oxford 2 years All 21 . % Modular (Metal Or 19 . % Author NA Not Significant
2006 Quality Knee Polyethylene Polyethylene) Tibial Reported (P-value>.05)
Score() Tibial Component (metal
Component() backed)
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TABLE 62: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: FUNCTION

Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Kalisvaart,M.M., High Knee Society 5 years All 75 69.7(26.09) Modular (Metal 76 77.4(23.44) Mean -7.7(-15.61,0.21) Not
2012 Quality Score- Polyethylene Or Polyethylene) Difference Significant
Function- Tibial Tibial Component (P-value>.05)
Function () Component( (metal backed)
)
Kalisvaart,M.M., High knee society 5 years All 75 37.3(11.55) Modular (Metal 76 39.9(10.00) Mean -2.6(-6.05,0.85) Not
2012 Quality score-stair Polyethylene Or Polyethylene) Difference Significant
climbing() Tibial Tibial Component (P-value>.05)
Component( (metal backed)
)
Adalberth,G., Moderate Knee Society 3.9 All 17 . % metal backed 17 . % Author NA Not
2000 Quality Score- months Polyethylene tibial components Reported Significant
Function- Tibial @) (P-value>.05)
Function () Component(
Adalberth,G., Moderate Knee Society 1 years All 17 . % metal backed 17 . % Author NA Not
2000 Quality Score- Polyethylene tibial components Reported Significant
Function- Tibial O (P-value>.05)
Function () Component(
Adalberth,G., Moderate Knee Society 2 years All 17 . % metal backed 17 . % Author NA Not
2000 Quality Score- Polyethylene tibial components Reported Significant
Function- Tibial @) (P-value>.05)
Function () Component(
Gioe,T.J., 2000 Moderate Knee Society 4 years All 103 74.4(19.60) Modular (Metal 97 72.1(22.10) Mean 2.3(-3.50,8.10) Not
Quality Score- Polyethylene Or Polyethylene) Difference Significant
Function- Tibial Tibial Component (P-value>.05)
Function () Component( (metal backed)
)
Norgren,B., 2004 | Moderate Knee Society 2 years All 12 . % metal backed 11 . % Author NA Not
Quality Score- Polyethylene tibial components Reported Significant
Function- Tibial () (P-value>.05)
Function () Component(
)
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TABLE 63: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: MORTALITY

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High Mortality(mortality During All 201 0.50% metal backed 196 0.00% RD 0.50(-0.47,1.47) | Not Significant
2014 Quality | during hospital stay) Hospital Polyethylene tibial (P-value>.05)
Stay/short Tibial components( )
term Component( )

* See Appendix XIII for details regarding support
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TABLE 64: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: PAIN

Reference Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Kalisvaart,M.M., High Knee 5 years All 75 88.3(1158.00) | Modular (Metal 76 88.7(9.93) Mean -0.4(-262.49,261.69) Not
2012 Quality Society Polyethylene Or Difference Significant
Score-Pain- Tibial Polyethylene) (P-value>.05)
Pain () Component ( Tibial
) Component

(metal backed)

* See Appendix XIII for details regarding support
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TABLE 65: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: QUALITY OF LIFE

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., High EQ-5d() 3 months | All Polyethylene 179 0.644(0.24) metal backed 182 0.682(0.25) Mean -0.04(-0.09,0.01) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., High EQ-5d() 1 years All Polyethylene 178 0.69(0.24) metal backed 176 0.72(0.27) Mean -0.03(-0.08,0.02) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., High EQ-5d() 2 years All Polyethylene 174 0.69(0.27) metal backed 163 0.719(0.26) Mean -0.03(-0.09,0.03) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., High EQ-5d() 3 years All Polyethylene 163 0.675(0.26) metal backed 165 0.73(0.25) Mean -0.05(-0.10,0.00) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., High EQ-5d() 4 years All Polyethylene 159 0.673(0.26) metal backed 163 0.738(0.24) Mean -0.06(-0.11,-0.01) Treatment 2
2014 Quality Tibial tibial Difference Significant (P-
Component() components( ) value<.05)
Murray,D.W., High EQ-5d() 5years | All Polyethylene 153 | 0.638(0.30) | metal backed 149 | 0.717(0.24) Mean -0.08(-0.14,-0.02) Treatment 2
2014 Quality Tibial tibial Difference Significant (P-
Component() components( ) value<.05)
Murray,D.W., High EQ-5d() 6 years All Polyethylene 146 0.648(0.28) metal backed 145 0.68(0.28) Mean -0.03(-0.09,0.03) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., High EQ-5d() 7 years All Polyethylene 139 0.65(0.30) metal backed 135 0.697(0.25) Mean -0.05(-0.12,0.02) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., High EQ-5d() 8 years All Polyethylene 122 0.622(0.30) metal backed 130 0.678(0.25) Mean -0.06(-0.13,0.01) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )
Murray,D.W., | High EQ-5d() 9years | All Polyethylene 113 | 0.593(0.31) | metal backed 116 | 0.692(0.23) Mean -0.1(-0.17,-0.03) Treatment 2
2014 Quality Tibial tibial Difference Significant (P-
Component() components( ) value<.05)
Murray,D.W., High EQ-5d() 10 years | All Polyethylene 83 0.625(0.30) metal backed 88 0.65(0.24) Mean -0.03(-0.11,0.05) Not Significant
2014 Quality Tibial tibial Difference (P-value>.05)
Component() components( )

* See Appendix XIII for details regarding support
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., High SF-12 Physical | 3 months | All Polyethylene 180 37.8(9.20) metal backed 178 38.9(10.10) Mean -1.1(-3.11,0.91) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High | SF-12 Physical | 1years | All Polyethylene 172 38(10.00) metal backed 176 | 40.4(11.00) Mean -2.4(-4.62,-0.18) Treatment 2
2014 Quality Component Tibial tibial Difference Significant (P-
Score() Component() components( ) value<.05)
Murray,D.W., High SF-12 Physical 2 years All Polyethylene 167 38.1(10.70) metal backed 156 40.3(10.90) Mean -2.2(-4.57,0.17) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., | High | SF-12 Physical | 3years | All Polyethylene | 165 | 37.3(10.60) | metal backed 157 | 40.2(10.80) Mean -2.9(-5.25,-0.55) Treatment 2
2014 Quality Component Tibial tibial Difference Significant (P-
Score() Component() components( ) value<.05)
Murray,D.W., High SF-12 Physical 4 years All Polyethylene 157 37.2(10.90) metal backed 158 39.4(10.30) Mean -2.2(-4.55,0.15) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Physical 5 years All Polyethylene 149 36.7(11.10) metal backed 148 39.1(10.80) Mean -2.4(-4.90,0.10) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Physical 6 years All Polyethylene 141 36.8(10.60) metal backed 143 37.5(11.00) Mean -0.7(-3.22,1.82) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Physical 7 years All Polyethylene 136 35.8(11.70) metal backed 134 37.8(10.80) Mean -2(-4.70,0.70) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Physical 8 years All Polyethylene 121 35.8(11.00) metal backed 130 36.6(10.50) Mean -0.8(-3.47,1.87) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component( ) components( )
Murray,DW., | High | SF-12 Physical | 9years | All Polyethylene | 114 | 34.4(11.30) | metal backed 114 | 37.6(10.90) Mean -3.2(-6.10,-0.30) Treatment 2
2014 Quality Component Tibial tibial Difference Significant (P-
Score() Component() components( ) value<.05)
Murray,D.W., High SF-12 Physical | 10years | All Polyethylene 83 33.9(11.10) metal backed 86 35.9(10.40) Mean -2(-5.27,1.27) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component( ) components( )
Murray,D.W., High SF-12 Mental | 3 months | All Polyethylene 180 50(11.70) metal backed 178 50.7(11.20) Mean -0.7(-3.08,1.68) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 1 years All Polyethylene 172 51.4(10.50) metal backed 176 51.2(11.60) Mean 0.2(-2.13,2.53) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., High SF-12 Mental 2 years All Polyethylene 167 51(10.20) metal backed 156 51.4(10.20) Mean -0.4(-2.63,1.83) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 3 years All Polyethylene 165 50.4(10.20) metal backed 157 50.1(10.30) Mean 0.3(-1.95,2.55) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 4 years All Polyethylene 157 50.8(11.30) metal backed 158 49.7(11.30) Mean 1.1(-1.41,3.61) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 5 years All Polyethylene 149 49.1(11.40) metal backed 148 49.4(11.90) Mean -0.3(-2.96,2.36) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 6 years All Polyethylene 141 49.2(11.70) metal backed 143 50.4(10.80) Mean -1.2(-3.83,1.43) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 7 years All Polyethylene 136 50.5(11.50) metal backed 134 49.7(11.00) Mean 0.8(-1.90,3.50) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 8 years All Polyethylene 121 47.8(11.70) metal backed 130 48.9(11.30) Mean -1.1(-3.96,1.76) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 9 years All Polyethylene 114 50.3(10.90) metal backed 114 47.5(11.20) Mean 2.8(-0.08,5.68) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
Murray,D.W., High SF-12 Mental 10 years | All Polyethylene 83 49.9(12.00) metal backed 86 48.1(10.70) Mean 1.8(-1.65,5.25) Not Significant
2014 Quality Component Tibial tibial Difference (P-value>.05)
Score() Component() components( )
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TABLE 66: ALL POLYETHYLENE TIBIAL COMPONENTS VERSUS METAL TIBIAL COMPONENTS: REOPERATION

* See Appendix XIII for details regarding support

Reference Quality Outcome Duratio | Treatment | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect Result Favored
Title Details n 1 pl P1 2 p2 P2 Measu (95% CI) Treatme
(Details) N (SD1) (Details) N (SD2) re nt
Kalisvaart,M. High Reoperation- Reoperation ( | 5 years All 75 1.33% Modular 76 2.63% RR 0.51(0.05,5.47 Not
M., 2012 Quality ) Polyethyl (Metal Or ) Signific
ene Tibial Polyethyle ant (P-
Compone ne) Tibial value>.0
nt() Componen 5)
t (metal
backed)
Murray,D.W. High Reoperation- Reoperation During All 201 1.99% metal 196 0.51% RR 3.90(0.44,34.5 Not
, 2014 Quality | (Any further knee surgery Hospita | Polyethyl backed 9) Signific
before hospital discharge) | ene Tibial tibial ant (P-
Stay/sh | Compone component value>.0
ort term nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 10.34% metal 203 8% RR 129 (0.69, Not
, 2014 Quality | (Participants requiring any years Polyethyl backed 2.39) Signific
further operation) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 6.90% metal 203 8% RR 0.86(0.43,1.71 Not
, 2014 Quality (Participants requiring At years Polyethyl backed ) Signific
least one minor operation) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0.5% RR 0.98(0.06,15.5 Not
, 2014 Quality (Participants requiring years Polyethyl backed 7) Signific
Debridement/exploration/w ene Tibial tibial ant (P-
ashout) Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 2.46% metal 203 4% RR 0.61(0.2,1.84) Not
, 2014 Quality (Participants requiring years Polyethyl backed Signific
MUA) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
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Reference Quality Outcome Duratio | Treatment | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect Result Favored
Title Details n 1 pl P1 2 p2 P2 Measu (95% CI) Treatme
(Details) N (SD1) (Details) N (SD2) re nt
Murray,D.W. High Reoperation- Reoperation 10 All 203 2.96% metal 203 3.5% RR 0.84(0.29,2.46 Not
, 2014 Quality (Participants requiring years Polyethyl backed ) Signific
Arthroscopy EUA/biopsy) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0% RD {005(- Not
, 2014 Quality (Participants requiring years Polyethyl backed .005,.015) Signific
Drain abscess) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.99% metal 203 0.5% RR 1.96(0.18,21.4 Not
, 2014 Quality (Participants requiring years Polyethyl backed 5) Signific
Exchange poly) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0% RD .005(- Not
, 2014 Quality (Participants requiring years Polyethyl backed .005,.015) Signific
Removal of patella button) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0% RD :005(- Not
, 2014 Quality | (Participants requiring Late years Polyethyl backed .005,.015) Signific
patellar resurfacing) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.00% metal 203 0.5% RD -.005(- Not
, 2014 Quality (Participants requiring years Polyethyl backed .015,.005) Signific
Patella revision) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 3.45% metal 203 1.5% RR 2.29(0.6,8.72) Not
, 2014 Quality (Participants requiring at years Polyethyl backed Signific
least one major operation) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)

273



Reference Quality Outcome Duratio | Treatment | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect Result Favored
Title Details n 1 pl P1 2 p2 P2 Measu (95% CI) Treatme
(Details) N (SD1) (Details) N (SD2) re nt
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0.5% RR 0.98(0.06,15.5 Not
, 2014 Quality (Participants requiring years Polyethyl backed 7) Signific
Above-knee amputation) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.99% metal 203 1% RR 0.98(0.14,6.89 Not
, 2014 Quality (Participants requiring years Polyethyl backed ) Signific
Revision for aseptic ene Tibial tibial ant (P-
loosening) Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0% RD -005(- Not
, 2014 Quality (Participants requiring years Polyethyl backed .005,.015) Signific
Revision for instability) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.99% metal 203 0% RD 01(- Not
, 2014 Quality (Participants requiring years Polyethyl backed .004,.023) Signific
Revision for pain) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 0.49% metal 203 0% RD .005(- Not
, 2014 Quality (Participants requiring years Polyethyl backed .005,.015) Signific
Revision for malalignment) ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Murray,D.W. High Reoperation- Reoperation 10 All 203 2.96% metal 203 1% RR 2.94(0.6,14.4) Not
, 2014 Quality (revision) years Polyethyl backed Signific
ene Tibial tibial ant (P-
Compone component value>.0
nt() s() 5)
Adalberth,G., | Modera | Reoperation- Reoperation 3.9 All 20 0.00% Modular 18 5.56% RD -0.06(- Not
2001 te (femoral neck fracture) months | Polyethyl (Metal Or 0.16,0.05) Signific
Quality ene Tibial Polyethyle ant (P-
Compone ne) Tibial value>.0
nt() Componen 5)
t (metal
backed)
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Reference Quality Outcome Duratio | Treatment | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect Result Favored
Title Details n 1 pl P1 2 p2 P2 Measu (95% CI) Treatme
(Details) N (SD1) (Details) N (SD2) re nt
Adalberth,G., | Modera | Reoperation- Reoperation 3 All 20 0.00% Modular 18 5.56% RD -0.06(- Not
2001 te (operation for a severe months | Polyethyl (Metal Or 0.16,0.05) Signific
Quality | ipsilateral patellar fracture ene Tibial Polyethyle ant (P-
after car accident) Compone ne) Tibial value>.0
nt( ) Componen 5)
t (metal
backed)
Hyldahl, High Reoperation- Reoperation() | 2 years All 23 4.3% Modular 22 4.5% RR 1.045(.070,15. Not
H.C.,2001 Quality Polyethyl (Metal Or 70) Signific
ene Tibial Polyethyle ant (P-
Compone ne) Tibial value>.0
nt() Componen 5)
t (metal
backed)
Gioe,T.J., Modera | Reoperation- Reoperation 5 years All 103 7.77% Modular 97 5.15% RR 1.51(0.51,4.45 Not
2000 te (revision) Polyethyl (Metal Or ) Signific
Quality ene Tibial Polyethyle ant (P-
Compone ne) Tibial value>.0
nt( ) Componen 5)
t (metal
backed)
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PATELLAR RESURFACING

A. PATELLAR RESURFACING: PAIN AND FUNCTION
Strong evidence supports no difference in pain or function with or without patellar resurfacing in
total knee arthroplasty.

Strength of Recommendation: Strong Evidence XAk
Description: Evidence from two or more “High”” strength studies with consistent findings for recommending for or
against the intervention.

B. PATELLAR RESURFACING: REOPERATIONS

Moderate evidence supports that patellar resurfacing in total knee arthroplasty (TKA) could
decrease cumulative reoperations after 5 years when compared to no patellar resurfacing in total
knee arthroplasty (TKA).

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single ““High’” quality study for recommending for or against the intervention.

RATIONALE

Strong evidence from high quality studies show very similar outcomes and complications with
both patella resurfacing and no resurfacing. Unresurfaced categories often included a variety of
limited debridements or releases such as circumferential patella osteophyte debridement or
electrocautery. A meta-analysis showed that only reoperation rate (all reoperations, although a
significant number were patella-related) was statistically increased in knees without patella
resurfacing. This was only significant when enough reoperation data was aggregated to include
reoperation after five years.

The high quality KAT trial (Breeman 2011 and Murray 2014) favors resurfacing for reasons of
decreased reoperation. Four moderate quality studies also favored resurfacing for different
reasons. Waters 2003 demonstrated higher anterior knee pain following total knee arthroplasty
without resurfacing. Wood 2002 showed higher incidence of anterior knee pain in the knees that
had not been resurfaced. One moderate quality study (Barrack 2001) showed anterior knee pain
was same for overall KSS, and pain and function subscores, but reoperation significantly more
common without resurfacing. Schroeder-Boersch 1998 showed better task knee function scores
with resurfacing. Newman 2000 showed increased need for secondary surgery in the
unresurfaced group. Partio 1995 showed decreased anterior knee pain in the resurfaced knees.

On the other hand, two high quality study (Bourne 1995) showed improved total Knee Society
Scores (KSS) and KSS function scores in patients without patellar resurfacing. Liu 2012 chose to
reshape the patella (osteophyte debridement) and found no difference in total KSS and in pain
and function subgroups, arguing to keep patella bone stock. Campbell 2006 was unable to
recommend resurfacing because of no significant differences in outcomes or complications. The
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KAT trial (Breeman 2011 and Murray 2014) found no statistically significant differences in EQ-
5D score, SF-12 physical component scores and SF12 mental component scores.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Patellar arthroplasty in total knee arthroplasty has been associated with patella fracture or
complications from patella insufficiency and the data suggests that this may increase over time.
Not resurfacing the patella in the setting of total knee arthroplasty is associated with patella-
related reoperations and all reoperations including infection and revision for which the
association is not clearly understood.

FUTURE RESEARCH

Continued comparative large multicenter prospective studies between resurfaced and non-
resurfaced patellae may elucidate superiority in more patient reported outcomes instruments.
Also, future research should attempt to delineate which patients, with careful attention to age at
total knee arthroplasty, may benefit from non-resurfacing of the patella.

RESULTS
SUMMARY OF FINDINGS TABLE 27: PATELLAR RESURFACING (EARLY FOLLOW-UP < 90 DAYYS)

Summary of Findings
High Quality
<
-l
o
~
® Favors Patellar Resurfacing 3
[a)
® Favors No Patellar Resurfacing E
O Not Significant §

Composite

Oxford Knee Score -'.:]

Quality of Life
EQ-5d

SF-12 Physical Component Score
SF-12 Mental Component Score

Q00O
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SUMMARY OF FINDINGS TABLE 28: PATELLAR RESURFACING (LATE FOLLOW-UP > 90 DAYS)

Summary of Findings
High Quality Moderate Quality
-]
&
: 8
x S ©
o8 3 o § - .S553g85 g
® Favors Patellar Resurfacing 8 4 a4 = 4R T 228 ra8vuyvg ddyl=s
; a5 % % hd 3L s rEEEEEo5|E
® Favors No Patellar Resurfacing = - g &7 g - 2 2 g £ £ 8 %8 8 S S g%
s N g 35 £ 2 st 33 ecE€E £ L g8
O Not Significant = 5 5 8 5 = 3532535232838 &=
Complications
|_Manipulation Under Anesthesia-Other ([ [ [ [ [ [ [ [ [ [ [ [ | | [ [Of
Composite
Knee Society Score KSS O @ O
Knee Society Score-Knee a OO 2]
Oxford Knee Score O
Hospital for Special Surgery Knee Rating O
Knee Society Score-Function- Function lelle! @ O O O O
Range of Motion(extension) - Function @
Range of Motion(flexion) - Function @
Range Of Motion(overall) - Function O (@] O
Functional Task Ol@
Sf-12 Physical Component- Function O
Sf-12 Mental Component- Function O
Length of Stay
|_Readmission- LengthOfStay ([ [ [ [ [ [ [ [ [ [ [ [ [ [ | [ [Of
Other
S ool 0 ol ]
Satisfaction
Pain
Knee Society Score-Pain- Pain @ (@] O
Womac-Pain averaged VAS Version (0-100) (&)
Anterior Knee Pain- Pain [@]
Global pain, %
Knee pain scale O
Functional Task [ ]
Patient satisfaction OO O
EQ-5d O
SF-12 Physical Component Score O
SF-12 Mental Component Score O
Euroqol-5d(Eg-5d) overall O
Reoperation
Reoperation- Reoperation O (@] (@] @ O Ol@O|O|ololel@| Ol
Reoperation due to anterior knee pain (@]
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FIGURE 3 PATELLAR RESURFACING - REOPERATION STRATIFIED BY FOLLOW UP

reference

title(1)

up to 5 years
Wood,D.J., 2002
Partio,E., 1995
Smith,A.J., 2008
Barrack,R.L., 1997
Bourne,R.B., 1995

Gildone,A., 2005

meta

analysis years
reoperation for any reason 4
reoperation for any reason 2
reoperation for any reason 4

revision due to anterior knee pain 2.5
reoperation due to anterior knee pain2

reoperation for any reason 2

Subtotal (I-squared =53.0%, p = 0.074)

over 5 years

Newman,John H., 2000 reoperation all for anterior knee pain 5

Burnett,R.S., 2004

Campbell,D.G., 2006

Waters,T.S., 2003

Barrack,R.L., 2001

Murray,D.W., 2014

L 4

Revision for any reason 10

reoperation for any reason 10

reoperation due to anterior knee pain5.3

revision due to anterior knee pain 5

reoperation for any reason 10

Subtotal (I-squared = 0.0%, p = 0.438)

NOTE: Weights are from random effects analysis
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4

4

Events,
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%
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53.66

0.00

46.34

0.00

0.00

0.00
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favors resurfacing
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FIGURE 4 PATELLAR RESURFACING (SENSITIVITY ANALYSIS) - REOPERATION WITH BARRACK 1997 AND 2001 REMOVED SINCE
REOPERATIONS FOR REASONS OTHER THAN ANTERIOR KNEE PAIN WERE EXCLUDED FROM THAT ANALYSIS.

reference meta Events, Events, %
title(1) analysis years RR (95% CI) Treatment  Control Weight
up to 5 years
Wood,D.J., 2002 reoperation for any reason 4 + 1.20 (0.55,2.62) 15/128 9/92 55.72
Partio,E., 1995 reoperation for any reason 2 > 0.00 (., .) 0/47 1/48 0.00
Smith,A.J., 2008 reoperation for any reason 4 g 1.19 (0.36,3.96) 5/72 5/86 44.28
Bourne,R.B., 1995 reoperation due to anterior knee pain 2 > 0.00(.,.) 0/50 20/68 0.00
Gildone,A., 2005 reoperation for any reason 2 (Excluded) 0/28 0/28 0.00
Subtotal (I-squared = 45.7%, p = 0.137) <:> 1.20 (0.31,4.55) 20/325 35/322  100.00
over 5 years
Newman,John H., 2000  reoperation all for anterior knee pain 5 > 0.00(.,.) 0/37 6/34 0.00
Burnett,R.S., 2004 Revision for any reason 10 < 0.33(0.07,1.49) 2/42 7148 5.73
Campbell,D.G., 2006 reoperation for any reason 10 + 0.75 (0.22, 2.50) 4/30 5/28 8.75
Waters,T.S., 2003 reoperation due to anterior knee pain 5.3 + 0.26 (0.07,0.92) 3/243 11/231 8.07
Murray,D.W., 2014 reoperation for any reason 10 —_— 0.80 (0.62,1.02) 101/841 125/830  77.46
Subtotal (I-squared = 8.9%, p = 0.356) O 0.69 (0.47,.998) 110/1193  154/1171 100.00
NOTE: Weights are from random effects analysis
I I
.0717 1 139

favors resurfacing

favours no resurfacing
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QUALITY EVALUATION TABLE 18: PATELLAR RESURFACING

Quality Chart Key

. =No Flaw in Domain of Interest

O =Flawin Domain of Interest

f] = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Recruitment | Allocation Confounding Variables Follow-Up Length Other Bias? (If retrospective Inclusion Strength
comparative, mark Yes)
Khatod,M., 2013 O o . . . O Include Low Quality
QE - Intervention - Randomized
Study Random Sequence Allocation Concealment | Blinding Incomplete Selective Other Inclusion Strength
Generation Outcome Data Reporting Bias
Barrack,R.L., 1997 . . . . O O Include Moderate Quality
Barrack,R.L., 2001 . o . 0 . O Include Moderate Quality
Bourne,R.B., 1995 . . . . . . Include High Quality
Burnett,R.S., 2004 . . . O O . Include Moderate Quality
Burnett,R.S., 2007 o . . . O O Include Moderate Quality
Campbell,D.G., 2006 . o . O O O Include Moderate Quality
Gildone,A., 2005 O o 0 . O . Include Moderate Quality
Liu,Z.T., 2012 9o 9 9 ¢ O 9o Include High Quality
Mayman,D., 2003 o o . . . . Include High Quality
Murray,D.W., 2014 . . O . . . Include High Quality
Newman,John H., 2000 . o o . O . Include Moderate Quality
Partio,E., 1995 o o o . o . Include Moderate Quality
Schroeder,Boersch H., 1998 o o O . . . Include Moderate Quality
Smith,A.J., 2008 . o o O O . Include Moderate Quality
Sun,Y.Q., 2012 . o o . O . Include Moderate Quality
Waters,T.S., 2003 . (:' o . O o Include Moderate Quality
Wood,D.J., 2002 . {:' . . . . Include High Quality
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DETAILED DATA TABLES
TABLE 67: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: COMPLICATIONS

MUA)

Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 | Effect Result Favored
Title Details 1 N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
(Details)
Breeman,S., High Manipulation Under 5 years Resurfacing( 861 2.09% No Resurfacing 854 2.69% RR 0.78(0.42,1.43) Not Significant
2011 Quality | Anesthesia- Other (need (Control) () (P-value>.05)

* See Appendix XIII for details regarding support
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TABLE 68: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: COMPOSITE

* See Appendix XIII for details regarding support

Reference Quality Outcome Duration | Treatment1 | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., High Oxford Knee 3 months | Resurfacing( 661 31.2(9.60) @) 679 30.5(9.40) Mean 0.7(- Not Significant (P-
2014 Quality Score() ) Difference 0.32,1.72) value>.05)
Murray,D.W., High Oxford Knee 1 years Resurfacing( 635 34.7(9.40) @) 645 34.5(10.20) Mean 0.2(- Not Significant (P-
2014 Quality Score() Difference 0.88,1.28) value>.05)
Murray,D.W., High Oxford Knee 2 years Resurfacing( 556 35.6(9.80) @) 589 35.2(10.20) Mean 0.4(- Not Significant (P-
2014 Quality Score() ) Difference 0.76,1.56) value>.05)
Murray,D.W., High Oxford Knee 3 years Resurfacing( 609 35.5(10.10) @) 602 34.7(10.40) Mean 0.8(- Not Significant (P-
2014 Quality Score() ) Difference 0.36,1.96) value>.05)
Murray,D.W., High Oxford Knee 4 years Resurfacing( 610 34.9(10.70) O 616 34.3(10.60) Mean 0.6(- Not Significant (P-
2014 Quality Score() ) Difference 0.59,1.79) value>.05)
Murray,D.W., High Oxford Knee 5years | Resurfacing( 594 35(10.60) O 570 34.6(10.20) Mean 0.4(- Not Significant (P-
2014 Quality Score() Difference 0.80,1.60) value>.05)
Murray,D.W., High Oxford Knee 6 years Resurfacing( 550 35.1(10.50) @) 534 34.9(10.30) Mean 0.2(- Not Significant (P-
2014 Quality Score() ) Difference 1.04,1.44) value>.05)
Murray,D.W., High Oxford Knee 7 years Resurfacing( 530 34.6(11.00) @) 504 34.2(10.50) Mean 0.4(- Not Significant (P-
2014 Quality Score() ) Difference 0.91,1.71) value>.05)
Murray,D.W., High Oxford Knee 8 years Resurfacing( 495 34(11.00) @) 487 34(10.50) Mean 0(-1.35,1.35) Not Significant (P-
2014 Quality Score() ) Difference value>.05)
Murray,D.W., High Oxford Knee 9 years Resurfacing( 461 34.2(10.90) 0) 431 33.8(10.40) Mean 0.4(- Not Significant (P-
2014 Quality Score() Difference 1.00,1.80) value>.05)
Murray,D.W., High Oxford Knee 10 years | Resurfacing( 418 33.6(11.30) @) 380 33.5(10.80) Mean 0.1(- Not Significant (P-
2014 Quality Score() Difference 1.44,1.64) value>.05)
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TABLE 69: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: FUNCTION

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Breeman,S., 2011 High Sf-12 Physical 5 years Resurfacing( ) 861 . % No 854 . % Author NA Not
Quality Component- Resurfacing Reported Significant (P-
Function (') (Control) () value>.05)
Breeman,S., 2011 High Sf-12 Mental 5 years Resurfacing( ) 861 . % No 854 . % Author NA Not
Quality Component- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Bourne,R.B., High Knee Society 5.9 months Resurfacing( ) 50 65(18.00) No 50 63(23.00) Mean 2(- Not
1995 Quality | Score-Function- Resurfacing Differenc | 6.10,10.10) | Significant (P-
Function (') (Control) () e value>.05)
Bourne,R.B., High Knee Society 1 years Resurfacing( ) 50 70(21.00) No 50 71(20.00) Mean -1(- Not
1995 Quality | Score-Function- Resurfacing Differenc | 9.04,7.04) | Significant (P-
Function () (Control) () e value>.05)
Bourne,R.B., High Knee Society 2 years Resurfacing( ) 50 67(26.00) No 50 76(19.00) Mean -9(-17.93,- Treatment 2
1995 Quality | Score-Function- Resurfacing Differenc 0.07) Significant
Function () (Control) () e (P-value<.05)
Bourne,R.B., High Range Of 5.9 months Resurfacing() 50 34(15.00) No 50 35(15.00) Mean -1(- Not
1995 Quality | Motion (flexion) Resurfacing Differenc | 6.88,4.88) | Significant (P-
- Function (Knee (Control) () e value>.05)
flexion torque)
Bourne,R.B., High Range Of 1 years Resurfacing( ) 50 38(14.00) No 50 42.(18.00) Mean -4 (-10.4, Not
1995 Quality | Motion (flexion) Resurfacing Differenc 2.4) Significant (P-
- Function (Knee (Control) () e value>.05)
flexion torque)
Bourne,R.B., High Range Of 2 years Resurfacing( ) 50 41(12.00) No 50 49(17.00) Mean -8(-13.77,- Treatment 2
1995 Quality | Motion (flexion) Resurfacing Differenc 2.23) Significant
- Function (Knee (Control) () e (P-value<.05)
flexion torque)
Bourne,R.B., High Range Of 5.9 months Resurfacing( ) 50 56(18.00) No 50 63(28.00) Mean -7(- Not
1995 Quality Motion Resurfacing Differenc | 16.23,2.23) | Significant (P-
(extension) - (Control) () e value>.05)
Function (Knee
extension
torque)
Bourne,R.B., High Range Of 1 years Resurfacing( ) 50 65(18.00) No 50 76(29.00) Mean -11(-20.46,- | Treatment 2
1995 Quality Motion Resurfacing Differenc 1.54) Significant
(extension) - (Control) () e (P-value<.05)

Function (Knee
extension
torque)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Bourne,R.B., High Range Of 2 years Resurfacing( ) 50 70(21.00) No 50 74(23.00) Mean -4 (-12.74, Not
1995 Quality Motion Resurfacing Differenc 4.74) Significant (P-
(extension) - (Control) () e value>.05)
Function (Knee
extension
torque)
Liu,Z.T., 2012 High Knee Society 3 years Resurfacing( ) 68 74.6(17.60) No 64 72.4(19.10) Mean 2.2(- Not
Quality | Score-Function- Resurfacing Differenc | 4.08,8.48) | Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Liu,Z.T., 2012 High Knee Society 1 years Resurfacing( ) 68 47.9(17.50) No 64 43.8(16.20) Mean 4.1(- Not
Quality | Score-Function- Resurfacing Differenc 1.65,9.85) | Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Liu,Z.T., 2012 High Knee Society 2 years Resurfacing( ) 68 64.7(16.20) No 64 67.5(16.90) Mean -2.8 (-85, Not
Quality | Score-Function- Resurfacing Differenc 2.9) Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Liu,Z.T., 2012 High Knee Society 4 years Resurfacing( ) 68 75.8(17.60) No 64 77.6(18.50) Mean -1.8(- Not
Quality | Score-Function- Resurfacing Differenc | 7.97,4.37) | Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Liu,Z.T., 2012 High Knee Society 5 years Resurfacing( ) 68 80(19.90) No 64 76.5(17.60) Mean 3.5(- Not
Quality | Score-Function- Resurfacing Differenc | 2.90,9.90) | Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Liu,Z.T., 2012 High Knee Society 6 years Resurfacing( ) 68 79.6(18.30) No 64 81.3(20.00) Mean -1.7(- Not
Quality | Score-Function- Resurfacing Differenc | 8.25,4.85) | Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Liu,Z.T., 2012 High Knee Society 7 years Resurfacing( ) 68 83.8(16.30) No 64 80.2(18.10) Mean 3.6(- Not
Quality | Score-Function- Resurfacing Differenc | 2.29,9.49) | Significant (P-
Function () (Control) e value>.05)
(Reshaping)
Wood,D.J., 2002 High Knee Society 4 years Resurfacing( ) 91 65(28.50) No 127 70(32.50) Mean -5(- Not
Quality | Score-Function- Resurfacing Differenc | 13.14,3.14) | Significant (P-
Function () (Control) () e value>.05)
Barrack,R.L., Moderat Range Of 2.5 years Resurfacing( ) 58 110() No 60 113() Author NA Not
1997 e Quality | Motion (overall) Resurfacing Reported Significant (P-
- Function () (Control) () value>.05)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Barrack,R.L., Moderat | Functional Task 2.5 years Resurfacing( ) 58 7.9() No 60 8.2() Author NA Not
1997 e Quality (Difficulty Resurfacing Reported Significant (P-
exiting from an (Control) () value>.05)
automobile)
Barrack,R.L., Moderat | Functional Task 2.5 years Resurfacing( ) 58 8.9() No 60 8.7() Author NA Not
1997 e Quality | (Difficulty rising Resurfacing Reported Significant (P-
from a chair) (Control) () value>.05)
Barrack,R.L., Moderat | Functional Task 2.5 years Resurfacing( ) 58 7.7() No 60 7.9(.) Author NA Not
1997 e Quality (Difficulty in Resurfacing Reported Significant (P-
stair climbing) (Control) () value>.05)
Barrack,R.L., Moderat Knee Society 5 years Resurfacing( ) 44 73.5(.) No 44 80.7() Author NA Not
2001 e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Barrack,R.L., Moderat | Functional Task 5 years Resurfacing( ) 44 7.5() No 44 8.1() Author NA Not
2001 e Quality (Exiting an Resurfacing Reported Significant (P-
automobile) (Control) () value>.05)
Barrack,R.L., Moderat | Functional Task 5 years Resurfacing( ) 44 8.1(.) No 44 8.1(.) Author NA Not
2001 e Quality (Rising for a Resurfacing Reported Significant (P-
chair) (Control) () value>.05)
Barrack,R.L., Moderat | Functional Task 5 years Resurfacing( ) 44 7.9(.) No 44 7.9(.) Author NA Not
2001 e Quality | (Stair-climbing) Resurfacing Reported Significant (P-
(Control) () value>.05)
Barrack,R.L., Moderat Reoperation- 5 years Resurfacing( ) 58 0.00% No 60 10.00% RD -0.10(- Significant (P-
2001 e Quality Reoperation Resurfacing 0.20,-0.03) value<.05)
(reoperation due (Control) ()
to anterior knee
pain)
Burnett,R.S., Moderat Range Of 10 years Resurfacing( ) 38 108.6(12.60 No 41 108.5(15.80 Mean 0.1(- Not
2004 e Quality | Motion (overall) ) Resurfacing ) Differenc | 6.18,6.38) | Significant (P-
- Function () (Control) () e value>.05)
Burnett,R.S., Moderat Knee Society 10 years Resurfacing() 38 58.7(24.70) No 41 59.5(25.30) Mean -0.8(- Not
2004 e Quality | Score-Function- Resurfacing Differenc | 11.83,10.23 | Significant (P-
Function () (Control) () e ) value>.05)
Campbell,D.G., Moderat Knee Society 1 years Resurfacing( ) . % No . % Author NA Not
2006 e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Campbell,D.G,, Moderat Knee Society 2 years Resurfacing( ) . % No . % Author NA Not
2006 e Quality | Score-Function- Resurfacing Reported Significant (P-

Function ()

(Control) ()

value>.05)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Campbell,D.G., Moderat Knee Society 4 years Resurfacing( ) . % No . % Author NA Not
2006 e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Campbell,D.G., Moderat Knee Society 8 years Resurfacing( ) . % No . % Author NA Not
2006 e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Campbell,D.G., Moderat Knee Society 10 years Resurfacing( ) . % No . % Author NA Not
2006 e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Gildone,A., 2005 | Moderat | Functional Task 1 months Resurfacing( ) 28 3.1() No 28 3.2() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
out of a car)
Gildone,A., 2005 | Moderat | Functional Task | 3 months Resurfacing( ) 28 4.4() No 28 4.5() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
out of a car)
Gildone,A., 2005 | Moderat | Functional Task 6 months Resurfacing( ) 28 6(.) No 28 6.2 Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
out of a car)
Gildone,A., 2005 | Moderat | Functional Task 1 years Resurfacing( ) 28 7.7() No 28 7.9(.) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
out of a car)
Gildone,A., 2005 | Moderat | Functional Task 2 years Resurfacing( ) 28 7.9() No 28 8() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
out of a car)
Gildone,A., 2005 | Moderat | Functional Task 1 months Resurfacing( ) 28 3.3() No 28 3.6(.) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
into a chair)
Gildone,A., 2005 | Moderat | Functional Task | 3 months Resurfacing( ) 28 4.7() No 28 4.7() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
into a chair)
Gildone,A., 2005 | Moderat | Functional Task 6 months Resurfacing( ) 28 6.2(.) No 28 6.7(.) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)

into a chair)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Gildone,A., 2005 | Moderat | Functional Task 1 years Resurfacing( ) 28 7() No 28 7.4(.) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
into a chair)
Gildone,A., 2005 | Moderat | Functional Task 2 years Resurfacing( ) 28 8.2(.) No 28 8.1(.) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
into a chair)
Gildone,A., 2005 | Moderat | Functional Task 1 months Resurfacing( ) 28 3.9() No 28 3.8() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
up/down stairs)
Gildone,A., 2005 | Moderat | Functional Task | 3 months Resurfacing( ) 28 4.9() No 28 5.1() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
up/down stairs)
Gildone,A., 2005 | Moderat | Functional Task | 5.9 months Resurfacing( ) 28 7.4() No 28 7.6(.) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
up/down stairs)
Gildone,A., 2005 | Moderat | Functional Task 1 years Resurfacing( ) 28 7.8(.) No 28 8.2() Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
up/down stairs)
Gildone,A., 2005 | Moderat | Functional Task 2 years Resurfacing( ) 28 8.4(.) No 28 .(8.40) Author NA Not
e Quality | (VAS: percieved Resurfacing Reported Significant (P-
difficulty getting (Control) () value>.05)
up/down stairs)
Gildone,A., 2005 | Moderat Knee Society 1 months Resurfacing( ) 28 54.1() No 28 56.3(.) Author NA Not
e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Gildone,A., 2005 | Moderat Knee Society 3 months Resurfacing( ) 28 80.4() No 28 78.6(.) Author NA Not
e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Partio,E., 1995 Moderat Knee Society 2 years Resurfacing( ) 47 77.1(.) No 48 78.1(.) Author NA Not
e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Partio,E., 1995 Moderat Range Of 2 years Resurfacing( ) 47 112() No 48 108(.) Author NA Not
e Quality | Motion (overall) Resurfacing Reported Significant (P-
- Function () (Control) () value>.05)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Schroeder,Boersc | Moderat Knee Society 1 year Resurfacing( ) 20 76.5(.) No 19 68.3(.) Author NA Not
h H., 1998 e Quality | Score-Function- Resurfacing Reported Significant (P-
Function () (Control) () value>.05)
Schroeder,Boersc | Moderat Knee Society 2 years Resurfacing( ) 20 80(.) No 19 69.5(.) Author NA Significant (P-
h H., 1998 e Quality | Score-Function- Resurfacing Reported value<.05)
Function () (Control) ()
Schroeder,Boersc | Moderat | Functional Task 1 year Resurfacing( ) 20 36.5(.) No 19 30() Author NA Treatment 1
h H., 1998 e Quality | (Climbing stairs) Resurfacing Reported Significant
(Control) () (P-value<.05)
Schroeder,Boersc | Moderat | Functional Task 2 years Resurfacing( ) 20 39.5() No 19 32.1() Author NA Treatment 1
h H., 1998 e Quality | (Climbing stairs) Resurfacing Reported Significant
(Control) () (P-value<.05)
Smith,A.J., 2008 | Moderat Knee Society 4 years Resurfacing( ) 73 14.4(19.30) No 86 18.6(19.50) Mean -4.2(- Not
e Quality | Score-Function- Resurfacing Differenc | 10.25,1.85) | Significant (P-
Function () (Control) () e value>.05)
Smith,A.J., 2008 | Moderat | Functional Task 4 years Resurfacing( ) 72 56.94% No 86 62.79% RR (s2) Not
e Quality (Able to rise Resurfacing Significant (P-
with ease (Control) () value>.05)
without use of
arms)
Smith,A.J., 2008 | Moderat | Functional Task 4 years Resurfacing( ) 72 56.94% No 86 66.28% RR () Not
e Quality (Ascent stair Resurfacing Significant (P-
using no rail or (Control) () value>.05)
rail for balance
only)
Smith,A.J., 2008 | Moderat | Functional Task 4 years Resurfacing( ) 72 84.72% No 86 83.72% RR () Not
e Quality (Ascent leads Resurfacing Significant (P-
with operated (Control) () value>.05)
leg orin
reciprocal
manner)
Smith,A.J., 2008 | Moderat | Functional Task 4 years Resurfacing( ) 72 50.00% No 86 60.47% RR () Not
e Quality (Descent rail Resurfacing Significant (P-
using no rail or (Control) () value>.05)
rail for balance
only)
Smith,A.J., 2008 | Moderat | Functional Task 4 years Resurfacing( ) 72 69.44% No 86 76.74% RR () Not
e Quality (Stair decent Resurfacing Significant (P-
leads with non (Control) () value>.05)

operated leg or
in reciprocal
manner)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Sun,Y.Q., 2012 Moderat Knee Society 4.5 years Resurfacing(Patello 68 73.6(13.10) No 64 61.9(16.50) Mean 11.7(6.60,1 | Treatment 1
e Quality | Score-Function- plasty) Resurfacing Differenc 6.80) Significant
Function () (Control) e (P-value<.05)
(Traditional)
Sun,Y.Q., 2012 Moderat Range Of 4.5 years Resurfacing(Patello 68 123.2(9.80) No 64 119.7(12.80 Mean 3.5(- Not
e Quality | Motion (overall) plasty) Resurfacing ) Differenc | 0.41,7.41) | Significant (P-
- Function () (Control) e value>.05)
(Traditional)




TABLE 70

: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: LENGTH OF STAY

Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
(Details)
Breeman,S., High Readmission- Length | 5 years Resurfacing 861 12.08% No Resurfacing 854 13.11% RR 0.92(0.72,1.18) | Not Significant (P-
2011 Quality Of Stay () @) (Control) () value>.05)




TABLE 71: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: PAIN

Reference Quality Outcome Duration Treatment 1 Groupl Meanl1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Liu,Z.T., 2012 High Knee 1 years Resurfacing( ) 68 31.2(8.40) No 64 34.6(10.00) Mean -3.4(-6.56,- Treatment 2
Quality Society Resurfacing Differenc 0.24) Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value<.05)
Liu,Z.T., 2012 High Knee 2 years Resurfacing( ) 68 37.5(9.10) No 64 35.7(8.50) Mean 1.8(-1.20,4.80) Not
Quality Society Resurfacing Differenc Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value>.05)
Liu,Z.T., 2012 High Knee 3 years Resurfacing() 68 40.5(8.20) No 64 43.9(9.30) Mean -3.4(-6.40,- Treatment 2
Quality Society Resurfacing Differenc 0.40) Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value<.05)
Liu,Z.T., 2012 High Knee 4 years Resurfacing( ) 68 43.6(7.50) No 64 44.1(6.70) Mean -0.5(-2.92,1.92) Not
Quality Society Resurfacing Differenc Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value>.05)
Liu,Z.T., 2012 High Knee 5 years Resurfacing() 68 44.2(8.00) No 64 44.8(7.50) Mean -0.6(-3.24,2.04) Not
Quality Society Resurfacing Differenc Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value>.05)
Liu,Z.T., 2012 High Knee 6 years Resurfacing( ) 68 45.8(7.90) No 64 46.2(8.80) Mean -0.4(-3.26,2.46) Not
Quality Society Resurfacing Differenc Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value>.05)
Liu,Z.T., 2012 High Knee 7 years Resurfacing() 68 46.7(7.40) No 64 46(8.60) Mean 0.7(-2.04,3.44) Not
Quality Society Resurfacing Differenc Significant
Score-Pain- (Control) e (P-
Pain () (Reshaping) value>.05)
Barrack,R.L., Moderat Knee 5 years Resurfacing( ) 44 88.3()) No 44 88.5(.) Author NA Not
2001 e Quality Society Resurfacing Reported Significant
Score-Pain- (Control) () (P-
Pain () value>.05)
Burnett,R.S., Moderat Knee 10 years Resurfacing() 38 45.3(7.50) No 41 43.7(8.70) Mean 1.6(-1.97,5.17) Not
2004 e Quality Society Resurfacing Differenc Significant
Score-Pain- (Control) () e (P-
Pain () value>.05)
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Reference Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Campbell,D.G., | Moderat Womac- 8 years Resurfacing( ) NR . % No NR . % Author NA Not
2006 e Quality Pain Resurfacing Reported Significant
averaged (Control) () (P-
VAS value>.05)
Version (0-
100) ()
Campbell,D.G., | Moderat Womac- 10 years Resurfacing( ) . % No . % Author NA Not
2006 e Quality Pain Resurfacing Reported Significant
averaged (Control) () (P-
VAS value>.05)
Version (0-
100) ()
Campbell,D.G., | Moderat Anterior 4 years Resurfacing( ) 41 35.00 % No 42 28.00 % Author NA Not
2006 e Quality | Knee Pain- Resurfacing Reported Significant
Pain () (Control) () (P-
value>.05)
Campbell,D.G., | Moderat Anterior 8 years Resurfacing( ) NR 29.00 % No NR 33.00 % Author NA Not
2006 e Quality | Knee Pain- Resurfacing Reported Significant
Pain () (Control) () (P-
value>.05)
Campbell,D.G., | Moderat Anterior 10 years Resurfacing( ) 28 47.00 % No 30 43.00 % Author NA Not
2006 e Quality | Knee Pain- Resurfacing Reported Significant
Pain () (Control) () (P-
value>.05)
Partio,E., 1995 Moderat Anterior 2 years Resurfacing( ) 47 97.87% No 48 77.08% RR 1.27(1.08,1.49) | Treatment 1
e Quality | Knee Pain- Resurfacing Significant
Pain (No (Control) () (P-
patellar value<.05)
pain)
Partio,E., 1995 Moderat Functional 2 years Resurfacing( ) 47 91.49% No 48 54.17% RR 1.69(1.28,2.22) | Treatment 1
e Quality Task (no Resurfacing Significant
compression (Control) () (P-
pain) value<.05)
Schroeder,Boers | Moderat Knee 11.8 Resurfacing( ) 20 45.3(.) No 19 42.5() Author NA Not
ch H., 1998 e Quality Society months Resurfacing Reported Significant
Score-Pain- (Control) () (P-
Pain () value>.05)
Schroeder,Boers | Moderat Knee 2 years Resurfacing( ) 20 45(.) No 19 40() Author NA Not
ch H., 1998 e Quality Society Resurfacing Reported Significant
Score-Pain- (Control) () (P-
Pain () value>.05)




Reference Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Smith,A.J., 2008 | Moderat Knee pain 4 years Resurfacing( ) 73 47.7(25.00) No 86 48.7(23.20) Mean -1(-8.55,6.55) Not
e Quality scale() Resurfacing Differenc Significant
(Control) () e (P-
value>.05)
Sun,Y.Q., 2012 | Moderat | Global pain, 4.5 years Resurfacing(Patello 68 . % No 64 . % Author NA Not
e Quality %() plasty) Resurfacing Reported Significant
(Control) (P-
(Traditional) value>.05)
Sun,Y.Q., 2012 | Moderat Anterior 4.5 years Resurfacing(Patello 68 1.3(.) No 64 1.4(.) Author NA Not
e Quality | Knee Pain- plasty) Resurfacing Reported Significant
Pain (VAS) (Control) (P-
(Traditional) value>.05)
Waters,T.S., Moderat Anterior 5.3 years Resurfacing( ) 243 5.35% No 231 25.11% RR 0.21(0.12,0.38) | Treatment1
2003 e Quality Kne(? Pain- Resurfacing Significant
Pain () (Control) () (P-

value<.05)




TABLE 72: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: QUALITY OF LIFE

* See Appendix XIII for details regarding support

Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)

Breeman,S., 2011 High Euroqol-5d(Eg-5d) 5years | Resurfacing( 861 . % No 854 . % Author NA Not
quality overall() ) Resurfacing Reported Significant

(Control) () (P-
value>.05)

Murray,D.W., High EQ-5d() 3 months | Resurfacing( 737 0.703(0.23) @) 739 0.687(0.24) Mean 0.02(0.00,0.04) Not
2014 Quality Difference Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 1 years Resurfacing( 734 0.744(0.23) () 725 0.732(0.25) Mean 0.01(- Not
2014 Quality ) Difference 0.01,0.03) Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 2 years Resurfacing( 693 0.743(0.24) @) 689 0.724(0.27) Mean 0.02(- Not
2014 Quality Difference 0.01,0.05) Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 3 years Resurfacing( 679 0.733(0.25) () 667 0.706(0.28) Mean 0.03(0.00,0.06) Not
2014 Quality ) Difference Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 4 years Resurfacing( 661 0.717(0.27) @) 647 0.688(0.29) Mean 0.03(0.00,0.06) Not
2014 Quality ) Difference Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 5 years Resurfacing( 641 0.718(0.26) O 611 0.701(0.27) Mean 0.02(- Not
2014 Quality ) Difference 0.01,0.05) Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 6 years Resurfacing( 589 0.705(0.27) @) 572 0.686(0.28) Mean 0.02(- Not
2014 Quality ) Difference 0.01,0.05) Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 7 years Resurfacing( 573 0.695(0.28) @) 550 0.677(0.29) Mean 0.02(- Not
2014 Quality ) Difference 0.01,0.05) Significant

(P-
value>.05)
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Reference Quality Outcome Duration | Treatment1 | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)

Murray,D.W., High EQ-5d() 8 years Resurfacing( 532 0.669(0.29) @) 512 0.672(0.29) Mean 0(-0.04,0.04) Not
2014 Quality ) Difference Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 9 years Resurfacing( 490 0.667(0.30) () 475 0.659(0.28) Mean 0.01(- Not
2014 Quality Difference 0.03,0.05) Significant

(P-
value>.05)

Murray,D.W., High EQ-5d() 10 years | Resurfacing( 443 0.665(0.29) @) 424 0.647(0.30) Mean 0.02(- Not
2014 Quality ) Difference 0.02,0.06) Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 3 months | Resurfacing( 719 39.4(9.40) () 708 38.7(9.10) Mean 0.7(-0.26,1.66) Not
2014 Quality Component Score( ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 1 years Resurfacing( 725 40.8(10.50) @) 708 40.7(10.40) Mean 0.1(-0.98,1.18) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 2 years Resurfacing( 694 40.7(11.00) @) 675 40.8(10.40) Mean -0.1(- Not
2014 Quality Component Score( ) Difference 1.24,1.04) Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 3 years Resurfacing( 659 40.8(11.10) @) 651 39.8(10.90) Mean 1(-0.19,2.19) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 4 years Resurfacing( 652 39.7(11.40) @) 641 39.2(10.90) Mean 0.5(-0.72,1.72) Not
2014 Quality Component Score( ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 5 years Resurfacing( 622 39.6(11.00) @) 612 39.4(11.50) Mean 0.2(-1.06,1.46) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 6 years Resurfacing( 578 39.1(11.10) @) 554 38.7(11.40) Mean 0.4(-0.91,1.71) Not
2014 Quality Component Score( ) ) Difference Significant

(P-

value>.05)




Reference Quality Outcome Duration | Treatment1 | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)

Murray,D.W., High SF-12 Physical 7 years Resurfacing( 559 38.6(11.60) () 532 38.5(11.50) Mean 0.1(-1.27,1.47) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 8 years Resurfacing( 518 37.6(11.20) () 501 38.1(11.60) Mean -0.5(- Not
2014 Quality Component Score( ) Difference 1.90,0.90) Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 9 years Resurfacing( 478 37.6(11.30) () 459 37.9(11.40) Mean -0.3(- Not
2014 Quality Component Score( ) ) Difference 1.76,1.16) Significant

(P-
value>.05)

Murray,D.W., High SF-12 Physical 10 years | Resurfacing( 440 37.5(11.50) () 416 37.3(11.10) Mean 0.2(-1.32,1.72) Not
2014 Quality Component Score( ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 3 months | Resurfacing( 719 39.4(9.40) @) 708 38.7(9.10) Mean 0.7(-0.26,1.66) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 1 years Resurfacing( 725 40.8(10.50) @) 708 40.7(10.40) Mean 0.1(-0.98,1.18) Not
2014 Quality Component Score( ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 2 years Resurfacing( 694 40.7(11.00) @) 675 40.8(10.40) Mean -0.1(- Not
2014 Quality Component Score( ) ) Difference 1.24,1.04) Significant

(-
value>.05)

Murray,D.W., High SF-12 Mental 3 years Resurfacing( 659 40.8(11.10) @) 651 39.8(10.90) Mean 1(-0.19,2.19) Not
2014 Quality Component Score( ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 4 years Resurfacing( 652 39.7(11.40) @) 641 39.2(10.90) Mean 0.5(-0.72,1.72) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 5 years Resurfacing( 622 39.6(11.00) @) 612 39.4(11.50) Mean 0.2(-1.06,1.46) Not
2014 Quality Component Score( ) ) Difference Significant

(P-

value>.05)




Reference Quality Outcome Duration | Treatment1 | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)

Murray,D.W., High SF-12 Mental 6 years Resurfacing( 578 39.1(11.10) () 554 38.7(11.40) Mean 0.4(-0.91,1.71) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 7 years Resurfacing( 559 38.6(11.60) () 532 38.5(11.50) Mean 0.1(-1.27,1.47) Not
2014 Quality Component Score( ) Difference Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 8 years Resurfacing( 518 37.6(11.20) () 501 38.1(11.60) Mean -0.5(- Not
2014 Quality Component Score( ) ) Difference 1.90,0.90) Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 9 years Resurfacing( 478 37.6(11.30) () 459 37.9(11.40) Mean -0.3(- Not
2014 Quality Component Score( ) Difference 1.76,1.16) Significant

(P-
value>.05)

Murray,D.W., High SF-12 Mental 10 years | Resurfacing( 440 37.5(11.50) @) 416 37.3(11.10) Mean 0.2(-1.32,1.72) Not
2014 Quality Component Score( ) ) Difference Significant

(P-
value>.05)

Burnett,R.S., 2004 | Moderate Patient satisfaction 10 years | Resurfacing( 40 85.00% No 41 92.68% RR 0.92(0.78,1.07) Not
Quality (Extremely satisfied or Resurfacing Significant

very satisfied) (Control) () (P-
value>.05)

Partio,E., 1995 Moderate Patient satisfaction 2 years Resurfacing( 47 53.19% No 48 41.67% RR 1.28(0.83,1.96) Not
Quality (Enthusiastic) ) Resurfacing Significant

(Control) () (P-
value>.05)

Schroeder,Boersch | Moderate Patient satisfaction 2 years Resurfacing( 20 60.00% No 19 52.63% RR 1.14(0.65,1.99) Not
H., 1998 Quality (Excellent) Resurfacing Significant

(Control) () (P-

value>.05)




TABLE 73: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: REOPERATION

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Breeman,S., High Reoperation- 5 years Resurfacing() 861 0.23% No 854 0.00% RD 0.00(-0.00,0.01) Not
2011 Quality Reoperation Resurfacing Significant
(reoperation for (Control) () (P-
patellar fracture) value>.05)
Breeman,S., High Reoperation- 5 years Resurfacing( ) 861 0.81% No 854 1.87% RR 0.43(0.18,1.05) Not
2011 Quality | Reoperation (late Resurfacing Significant
patellar (Control) () (P-
resurfacing) value>.05)
Breeman,S., High Reoperation- 5 years Resurfacing() 862 1.62% No 854 2.93% RR 0.55(0.29,1.06) Not
2011 Quality Reoperation (at Resurfacing Significant
least one major (Control) () (P-
operation (one or value>.05)
two stage
revision, or

above the knee
amputation))

Breeman,S., High Reoperation- 5 years Resurfacing( ) 861 0.00% No 854 0.23% RD -0.00(-0.01,0.00) Not
2011 Quality Reoperation Resurfacing Significant
(above knee (Control) () (P-
amputation) value>.05)
Breeman,S., High Reoperation- 5 years Resurfacing( ) 861 4.41% No 854 5.85% RR 0.75(0.50,1.14) Not
2011 Quality Reoperation (at Resurfacing Significant
least one minor (Control) () (P-
reoperation value>.05)

(wound closure,
debridement/
washout, MUA,
arthrolysis and
quadricepsplasty,
arthroscopy
under anesthesia,
exchange of
cement spacer,
polyethylene
exchange, bone
removal))

299
* See Appendix XIII for details regarding support



Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Bourne,R.B., High reoperation due 2 years | Resurfacing(Reoperation- 50 0.00% No 50 40.00% RD -4.00(-9.43,1.43) Not
1995 Quality to anterior knee Reoperation) Resurfacing Significant
pain (reoperation (Control) () (P-
due to anterior value>.05)
knee pain)
Breeman,S., High Reoperation- 5 years Resurfacing( ) 861 7.20% No 854 10.66% RR 0.68(0.50,0.92) Treatment 1
2011 Quality Reoperation Resurfacing Significant
(reoperation for (Control) () (P-
any reason) value<.05)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 3.09% @) 830 4.46% RR 0.69(0.42,1.13) Not
2014 Quality Reoperation (at Significant
least one (P-
revision) value>.05)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 1.78% @) 830 1.81% RR 0.99 (0.49, 2.01) Not
2014 Quality | Reoperation (any Significant
patella related (P-
reoperation) value>.05)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 1.07% @) 830 1.93% RR 0.56(0.25,1.25) Not
2014 Quality | Reoperation (late Significant
patellar (P-
resurfacing value>.05)
required)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 0.24% @) 830 0.00% RD .002(-.001,.006) Not
2014 Quality Reoperation Significant
(reoperation due (P-
to patella value>.05)
fracture)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 0.24% @) 830 0.00% RD .002(-.001,.006) Not
2014 Quality Reoperation Significant
(patella revision (P-
required) value>.05)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 0.12% @) 830 0.00% RD .001(-.001,.004) Not
2014 Quality Reoperation Significant
(patella (P-
realignment value>.05)
required)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 0.12% @) 830 0.00% RD .001(-.001,.004) Not
2014 Quality Reoperation Significant
(removal of (P-
value>.05)
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
patalla button
required)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 0.00% @) 830 0.24% -0.002(- Not
2014 Quality Reoperation 0.006,0.001) Significant
(required above (P-
knee amputation) value>.05)
Murray,D.W., High Reoperation- 10 years Resurfacing( ) 841 12.01% @) 830 15.06% RR 0.80(0.62,1.02) Not
2014 Quality Reoperation Significant
(reoperation for (P-
any reason) value>.05)
Wood,D.J., High Reoperation- 4 years Resurfacing( ) 128 11.72% No 92 9.78% RR () Not
2002 Quality Reoperation Resurfacing Significant
(Revisions and (Control) () (P-
other value>.05)
reoperations)
Barrack,R.L., | Moderate Reoperation- 2.5 years Resurfacing( ) 58 0.00% No 60 11.67% RD -0.12(-0.20,-0.04) | Treatment1
1997 Quality Reoperation Resurfacing Significant
(revision due to (Control) () (P-
anterior knee value<.05)
pain)
Barrack,R.L., | Moderate Reoperation- 5 years Resurfacing( ) 58 0.00% No 60 10.00% RD -0.10(-0.18,-0.02) | Treatment 1
2001 Quality Reoperation Resurfacing Significant
(revision due to (Control) () (P-
anterior knee value<.05)
pain)
Burnett,R.S., Moderate Reoperation- 10 years Resurfacing() 42 4.76% No 48 14.58 % RR 0.33(0.07,1.49) Not
2004 Quality Reoperation () Resurfacing Significant
(Control) () (P-
value>.05)
Burnett,R.S., Moderate Reoperation- 10 years Resurfacing(knees 32 10.5% No 32 7.00 % Author NA Not
2007 Quality Reoperation randomized ) Resurfacing Reported Significant
(knees (Control) () (P-
randomized ) value>.05)
Campbell,D.G., | Moderate Reoperation- 10 years Resurfacing() 30 13.33% No 28 17.86% RR 0.75(0.22,2.50) Not
2006 Quality Reoperation Resurfacing Significant
(reoperation for (Control) () (P-
any reason) value>.05)
Gildone A., Moderate Reoperation- 2 years Resurfacing( ) 28 0.00% No 28 0.00% RD 0.00(0.00,0.00) Not
2005 Quality Reoperation Resurfacing Significant

(Control) ()

301




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
(reoperation for (P-
any reason) value>.05)
Newman,John | Moderate Reoperation- 5 years Resurfacing() 37 0.00% No 34 17.65% RD -0.18(-0.30,-0.05) | Treatment 1
H., 2000 Quality Reoperation Resurfacing Significant
(revision: (Control) () (P-
subsequent value<.05)
patellar
resurfacing)
Partio,E., 1995 | Moderate Reoperation- 2 years Resurfacing() 47 0.00% No 48 2.08% RD -0.02(-0.06,0.02) Not
Quality Reoperation Resurfacing Significant
(reoperation for (Control) () (P-
any reason) value>.05)
Smith,A.J., Moderate Reoperation- 4 years Resurfacing( ) 72 6.94% No 86 5.81% RR 1.18(0.35,3.91) Not
2008 Quality Reoperation Resurfacing Significant
(reoperation for (Control) () (P-
any reason) value>.05)
Waters,T.S., Moderate Reoperation- 5.3 years Resurfacing( ) 243 1.23% No 231 4.76% RR 0.26(0.07,0.92) Treatment 1
2003 Quality Reoperation Resurfacing Significant
(reoperation due (Control) () (P-
to anterior knee value<.05)

pain)
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TABLE 74: PATELLAR RESURFACING VERSUS NO PATELLAR RESURFACING: OTHER OUTCOMES

Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 | Effect | Result | Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% | Treatment
(Details) (Details) Cl)
Campbell,D.G., | Moderate Womac- 8 years | Resurfacing( . % No . % Author NA Not
2006 Quality stiffness ) Resurfacing Reported Significant
averaged VAS (Control) ( (P-
Version (0- value>.05)
100) ()
Campbell,D.G., | Moderate Womac- 10 years | Resurfacing( . % No . % Author NA Not
2006 Quality stiffness ) Resurfacing Reported Significant
averaged VAS (Control) ( (P-
Version (0- value>.05)
100) ()
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BONE CEMENT

Overall recommendation language: A range of evidence (Strong, Moderate, and Limited Quality, based
on component) examining component fixation supports the use of cemented or cementless fixation in
knee arthroplasty due to similar functional outcomes and rates of complications and reoperations.

CEMENTED TIBIAL COMPONENTS VERSUS CEMENTLESS TIBIAL
COMPONENTS

Strong evidence supports the use of tibial component fixation that is cemented or cementless in
total knee arthroplasty due to similar functional outcomes and rates of complications and
reoperations.

Strength of Recommendation: Strong Evidence XA Ak
Description: Evidence from two or more “High”” strength studies with consistent findings for recommending for or
against the intervention.

CEMENTED FEMORAL & TIBIAL COMPONENTS VERSUS CEMENTLESS
FEMORAL & TIBIAL COMPONENTS

Moderate evidence supports the use of either cemented femoral and tibial components or
cementless femoral and tibial components in knee arthroplasty due to similar rates of
complications and reoperations.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single ““High’” quality study for recommending for or against the intervention.

ALL CEMENTED COMPONENTS VERSUS HYBRID FIXATION (CEMENTLESS
FEMORAL COMPONENT)

Moderate evidence supports the use of either cementing all components or hybrid fixation
(cementless femur) in total knee arthroplasty due to similar functional outcomes and rates of
complications and reoperations.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate™ strength studies with consistent findings, or evidence from a
single ““High”” quality study for recommending for or against the intervention.

ALL CEMENTLESS COMPONENTS VERSUS HYBRID FIXATION (CEMENTLESS
FEMORAL COMPONENT)

Limited evidence supports the use of either all cementless components or hybrid fixation
(cementless femur) in total knee arthroplasty due to similar rates of complications and
reoperations.

Strength of Recommendation: Limited Evidence ok
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Description: Evidence from two or more “Low’”” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

RATIONALE

There were five high (Lizaur-Utrilla 2014, Kim 2014, Beaupre 2007, Demey 2011, Fernandez-
Fairen 2013) and seven moderate quality (Park 2011, Khaw 2002, Carlsson 2005, Baker 2007,
Pandit 2013, Parker 2001, Pulido 2015) studies evaluating the use of various combinations of
cemented versus cementless component (tibia, femur, patella) fixation in knee arthroplasty.

The overall body of evidence was notable for heterogeneity in study design and comparative
study groups (including cementless, hybrid, and cemented fixation). Nevertheless, across
comparative groups, no major differences existed between cemented and cementless fixation
with respect to rates of complications and re-operations, including studies with longer follow up
(Khaw 2002, Baker 2007, Kim 2014).

Only small differences were seen with respect to outcome measures, depending on the particular
study comparative groups, length of follow up, and scoring instruments. Lizaur-Utrilla found no
significant differences in WOMAC scores at follow-up time points of two years or less when
comparing cemented and cementless tibial fixation (with cementless femoral fixation and
selective patellar resurfacing in both arms). WOMAC scores were significantly better in the
uncemented (porous) tibial group (-5[-9.49,-0.51]) at final follow up (average 7 years), but this
difference was not clinically significant. Knee Society function scores were significantly better
in the uncemented tibial group only at the 2 year follow up (-4[-7.62,-0.38]). Knee Society pain
scores were significantly better at 2 years (-3 [-5.58, -0.42]) and at final follow up (-3 [-5.68, -
0.32]), but not at 6 months or one year. In a study comparing cemented and cementless tibial
fixation (with cementless femoral fixation and selective patellar resurfacing in both arms),
Beaupré reported that WOMAC pain and RAND SF-36 bodily pain scores were significantly
worse in the group with cementless hydroxyapatite-coated tibial components (9.1[2.79,15.41]
versus 18.1[9.66,26.54] for cemented fixation)at 6 months. The differences in pain did not
remain statistically significant at 1 or 5 years post-operatively. Fernandez-Fairen found that
WOMAC scores were worse in the cemented tibial fixation group compared to scores in the
cementless tibial fixation group (cementless femoral fixation and no patellar resurfacing in both
arms), with a difference of 4 points (CI 0.13, 7.87) that was not clinically significant. When
comparing non-modular cemented tibial components with non-modular cementless porous tibial
components, Pulido demonstrated more improvement in Knee Society pain scores (5 [0.08,
9.92]) in the cemented tibial group, but this difference was not clinically significant. In a study
of unicompartmental knee arthroplasty patients implanted with either cemented or cementless
femoral/tibial fixation, Pandit reported significantly worse Knee Society function scores at 5
years (-12.2[-20.26,-4.14]), but not at 1 or 2 years, for the cemented group. Tegner Activity
Scores in the cemented group were significantly worse at 2 years (-0.6[-1.10,-0.10]), but not at 1
or 5 years.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

There are no known harms associated with implementing this recommendation. The decision to
use cementless versus cementless fixation may be influenced by particular patient situations.
The practitioner should be aware of the advantages and disadvantages of particular treatments
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methods. For example, intra-operative fracture during component insertion or failure of
ingrowth may be of concern with certain cementless designs in patients with poor bone quality.

FUTURE RESEARCH

Continued comparative studies between modern cemented and cementless component fixation
options in knee arthroplasty will help to further define the utility of these component types,
durability of fixation, and effect of evolving component designs (e.g. modular and monolithic)
on patient-reported outcomes. Certainly, newer fixation materials (e.g. porous metals) should be
evaluated in long-term follow-up. ldentifying patient-specific factors that may inform the
decision to utilize a particular fixation technique, or to avoid complications associated with
particular fixation strategies, is important. Registry data and long-term studies (greater than ten
years clinical follow up) should inform durability of particular components and may serve to
analyze implant-specific complications and revision risk. Given some variability in the reported
patient-reported outcome measures between treatment groups in particular high-quality studies,
more clinical data may discern subtle differences in clinical outcomes based on the use of
cemented or cementless component fixation. Issues of cost and cost-effectiveness should be
incorporated into future clinical studies.
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RESULTS
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SUMMARY OF FINDINGS TABLE 11: PART 1 TIBIAL COMPONENT CEMENTING

High Quality Moderate Quality

® Favors Cemented Tibial Component
® Favors Cementless Tibial Component [~
Complications

Beaupré,L.A., 2007
Fernandez-Fairen,M., 2013
Lizaur-Utrilla,A., 2014
Carlsson,A., 2005
Pulido,L,. 2014

[]
[
[]

Blood Loss
Transfusion

total complications
DVT

post-op stiffness
Infections

Post-op patellar pain

0000000

post-op femoral loosening

post-op tibial loosening

post-op instability

Wound drainage or delayed healing
Arthrofibrosis

Patellar crepitus and Clunk syndrome
Contained hematoma

Deep periprosthetic joint infection
Femoral aseptic loosening

Femoral periprosthetic fracture
Patella periprosthetic fracture
pulmonary embolism

myocardial infarction

atrial fibrillation

Gl bleed

progressive loosening

post-op complications

post-op femoral fracture

00000 OCOO0OOOOOOO © OO0

o)l®)
@)

Composite
WOMAC-overall [ ] [ ]
RAND short form 36(all other subscales besides pain and function) O
Function
Knee Society Score-Function "] O O

WOMAC-function

ol[®)

RAND short form 36-physical function
length of stay
length of stay

Knee Society Score-Pain
WOMAC-Pain
RAND short form 36-bodily pain

reoperation
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SUMMARY OF FINDINGS TABLE 12: PART 2 CEMENTED FEMORAL AND TIBIAL COMPONENTS
| High Quality Moderate Quality

Summary of Findings

® Favors Cemented Femoral and Tikial Components

® Favors Cementless Femoral and Tibial Components

Q Not Significant

Complications
Deep Infection
Composite
WOMAC-overall
Function
Knee Society Score-Function
Tenger Activity Scale
Mortality
Mortality
Reoperation
reoperation

Kim,¥.H., 2014

& (@

=
Q
Q
™
v
Z
-9
o
a
-
[1:]
]

Khaw,.F.M., 2002

Park,Jw., 2011

Pandit,H., 2013 [UKA study]
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SUMMARY OF FINDINGS TABLE 13: PART 3 ALL COMPONENT CEMENTED VERSUS HYBRID (CEMENTLESS FEMORAL)
High Quality Low Quality

® Favors Cementing Every Component

® Favors Hybrid Fixation {Cementelss Femoral Component)

losifidis,M., 2014

Demey,G., 2011
Khatod,M., 2013

O Mot Significant

Complications

aseptic loosening

ligamentous laxity

pain due to intra-articular cement fragment
vascular ischemia secondary to popliteal thrombosis
Deep Infection

@]
O
O
O
O

Composite

KOOS-Total Score
Function

KOOS-Function

International Knee Society-Function
Mortality

Pain
KOOS Pain

quality of life
KOOS5-Quality Of Life

Reoperation
reoperation

Symptoms

symptoms
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SUMMARY OF FINDINGS TABLE 14: PART 4-HYBRID (CEMENTLESS FEMORAL) VERSUS ALL CEMENTLESS COMPONENTS
Moderate Quality

® Favors Hybrid Fixation (Cementelss Femoral Component)

® Favors All Cementless Components

Parker, D.A., 2001

O Not Significant

Complications
Infection causing revision

Reoperation
Reoperation
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QUALITY EVALUATION TABLE 7: BONE CEMENT

Quality Chart Key

. =No Flaw in Domain of Interest
O =Flawin Domain of Interest

f] = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Follow-Up Other Bias? (If Inclusion Strength
Recruitment Variables Length retrospective
comparative, mark
Yes)
Khatod,M., 2013 o) ) ® ® ® O Include Low Quality
QE - Intervention - Randomized

Study Random Allocation Blinding Incomplete Selective Other Bias Inclusion Strength

Sequence Concealment Outcome Data Reporting

Generation
Baker,P.N., 2007 ®) 0) 0 . . . Include Moderate Quality
Beaupré,L.A., 2007 ® ® ® ® ® ® Include High Quality
Carlsson,A., 2005 ) ) o) . . e Include Moderate Quality
Demey,G., 2011 ® ® 0O ® ® ® Include High Quality
Fernandez-Fairen,M., 2013 ® ® ® ® ® ® Include High Quality
losifidis,M., 2014 Include Low Quality

@ @ () o 4 ] o
Khaw,F.M., 2002 e O 0 ® o e Include Moderate Quality
Kim,Y.H., 2014 . . 0 . Q . Include High Quality
Lizaur-Utrilla,A., 2014 . . . . . . Include High Quality
Pandit,H., 2013 ®) . . . . @) Include Moderate Quality
Park,J.W., 2011 . Q 0 . 0 . Include Moderate Quality
Parker, D.A., 2001 ) ¢ ) € ) e O ® Include Moderate Quality
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DETAILED DATA TABLES
TABLE 75 PART 1 TIBIAL COMPONENTS CEMENTED VERSUS TIBIAL COMPONENTS UNCEMENTED

Reference Quality Outcome Durat | Treatment | Groupl | Meanl | Treatment | Group | Mean2 Effect Result Statistical
Title Details ion 1 N (SD1) 2 2 (SD2) Measure (95%Cl) Significance
(Details) (Details) N
Carlsson,A., Moderat | Knee Society 2 Convention 53 . % Uncemente 57 . % Author NA Not Significant
2005 e Score- years al Bone d Reported (P-value>.05)
Quality Function- Cement Arthroplast
Function () (Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous or
tibial hydroxyapa
component) tite-coated
tibial
comonent)
Fernandez- High Womac- 5 Hybrid(Part 63 63(19.1) | Uncemente 69 69(15.1) Mean 4(0.13,7.87) Treatment 2
Fairen,M., 2013 | Quality overall- years ially) d Difference Significant (P-
Composite Cemented Arthroplast value<.05)
averaged Arthroplast y(porous.
VAS version y(uncement all
(0-100)() ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High Blood Loss - post | Hybrid(Part 63 71(889) | Uncemente 73 73(908) Mean -19(- Not Significant
Fairen,M., 2013 | Quality | Complication op ially) d Difference 63.76,25.76) (P-value>.05)
s (cc) Cemented Arthroplast
Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
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Fernandez- High Blood post | Hybrid(Part 71 85% Uncemente 73 78% RR 1.08(0.92,1.27) | Not Significant
Fairen,M., 2013 | Quality transfusion op ially) d (P-value>.05)
%() Cemented Arthroplast
Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High Length Of during | Hybrid(Part 71 71(3.2) | Uncemente 73 73(3.2) Mean 0(-0.2,0.2) Not Significant
Fairen,M., 2013 | Quality Recovery- hospit ially) d Difference (P-value>.05)
Length Of al stay | Cemented Arthroplast
Stay(days) Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High complications 5 Hybrid(Part 64 17% Uncemente 71 13% RR .74(.60,3.06) Not Significant
Fairen,M., 2013 | Quality other(total years ially) d (P-value>.05)
complications Cemented Arthroplast
) Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High Deep venous 5 Hybrid(Part 64 3% Uncemente 71 3% RR 1.11(0.16,7.65) | Not Significant
Fairen,M., 2013 | Quality | thrombosis() | years ially) d (P-value>.05)
Cemented Arthroplast
Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
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no
resurfacing)

Fernandez- High complications 5 Hybrid(Part 64 11% Uncemente 71 8% RR 1.29(0.46,3.65) | Not Significant
Fairen,M., 2013 | Quality | other(postop | years ially) d (P-value>.05)
stiffness) Cemented Arthroplast
Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High Infection- 5 Hybrid(Part 64 2% Uncemente 71 0% RD 0.02(- Not Significant
Fairen,M., 2013 | Quality | Complication | years ially) d 0.01,0.05) (P-value>.05)
s() Cemented Arthroplast
Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High complications 5 Hybrid(Part 64 2% Uncemente 71 1% RR 1.11(0.07,17.37 | Not Significant
Fairen,M., 2013 | Quality | other(patellar | years ially) d ) (P-value>.05)
pain) Cemented Arthroplast
Arthroplast y(porous.
y(uncement all
ed femoral components
and uncemented
cemented with no
tibial with resurfacing)
no
resurfacing)
Fernandez- High Reoperation(f 5 Hybrid(Part 64 14% Uncemente 71 10% RR 1.43(0.56,3.61) | Not Significant
Fairen,M., 2013 | Quality or patellar years ially) d (P-value>.05)
pain,infection Cemented Arthroplast
, Or postop Arthroplast y(porous.
stiffness) y(uncement all
ed femoral components
and uncemented
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cemented
tibial with
no
resurfacing)

with no
resurfacing)

Pulido,L,. 2014 | Moderat Change in Minim | Convention 115 41(19) | Convention 106 36(18) Mean 5(0.08,9.92) | Favors Group 1
e Knee Society | um of al Bone al Bone Difference
Quality Pain 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat Change in Minim | Convention 115 19(23) | Convention 106 18(23) Mean 1(-5.1,7.1) NS
e Knee Society | um of al Bone al Bone Difference
Quality Function 2 year Cement Cement
follow (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0% rd 0 (0, 0) NS
e s(femoral um of al Bone al Bone
Quality fracture) 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0% rd 0(0,0) NS
e s(femoral um of al Bone al Bone
Quality loosening) 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
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Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0% rd 0 (0, 0) NS
e s(tibial um of al Bone al Bone
Quality loosening) 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 3.48% | Convention 106 0.94% rr 3.69 (0.42, NS
e s(instability) | um of al Bone al Bone 32.47)
Quality 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 1.74% | Convention 106 1.89% rr 0.92 (0.13, NS
e s(infection) um of al Bone al Bone 6.43)
Quality 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 3.48% | Convention 106 2.83% rre 1.23 (0.28, NS
e s(total um of al Bone al Bone 5.36)
Quality | complications | 2 year Cement Cement
) follow (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 6.96% | Convention 106 4.72% rre 1.47 (0.5, 4.37) NS
e s(Wound um of al Bone al Bone
Quality drainage or | 2 year Cement Cement
delayed follow | (Without (Without
healing) up Antibiotics) Antibiotics)
(all (all but
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components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 4.35% | Convention 106 4.72% rr 0.92 (0.27, NS
e s(Arthrofibros | um of al Bone al Bone 3.09)
Quality is) 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0.94% rd -0.011 (-0.03, NS
e s(Patellar um of al Bone al Bone 0.01)
Quality | crepitusand | 2 year Cement Cement
Clunk follow | (Without (Without
syndrome) up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 2.61% | Convention 106 1.89% rre 1.38 (0.24, NS
e s(Contained | um of al Bone al Bone 8.11)
Quality hematoma) 2 year Cement Cement
follow (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 1.74% Convention 106 1.89% rr 0.92 (0.13, NS
e s(Deep um of al Bone al Bone 6.43)
Quality | periprosthetic | 2 year Cement Cement
joint follow | (Without (Without
infection) up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
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Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0% rd 0(0,0) NS
e s(Femoral um of al Bone al Bone
Quality aseptic 2 year Cement Cement
loosening) follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0% rd 0 (0, 0) NS
e s(Tibial um of al Bone al Bone
Quality loosening) 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 3.48% | Convention 106 0.94% rr 3.69 (0.42, NS
e s(Instability) | um of al Bone al Bone 32.47)
Quality 2 year Cement Cement
follow (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0.87% | Convention 106 0% rd 0.011 (-0.01, NS
e s(Femoral um of al Bone al Bone 0.03)
Quality | periprosthetic | 2 year Cement Cement
fracture) follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0% rd 0(0,0) NS
e s(Patella um of al Bone al Bone
Quality | periprosthetic | 2 year Cement Cement
fracture) follow (Without (Without
up Antibiotics) Antibiotics)
(all (all but
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components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 6.96% | Convention 106 4.72% rr 1.47 (0.5, 4.37) NS
e s(Deep vein | um of al Bone al Bone
Quality | thrombosis) | 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 2.61% | Convention 106 0.94% rr 2.77 (0.29, NS
e s(Pulmonary | um of al Bone al Bone 26.18)
Quality embolism) 2 year Cement Cement
follow (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0.94% rd -0.011 (-0.03, NS
e s(Myocardial | um of al Bone al Bone 0.01)
Quality infarction) 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0.87% | Convention 106 0.94% rr 0.92 (0.06, NS
e s(Atrial um of al Bone al Bone 14.55)
Quality fibrillation) | 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components

cemented)




Pulido,L,. 2014 | Moderat | Complication | Minim | Convention 115 0% Convention 106 0.94% rd -0.011 (-0.03, NS
e s(Gastrointest | um of al Bone al Bone 0.01)
Quality | inal bleeding) | 2 year Cement Cement
follow | (Without (Without
up Antibiotics) Antibiotics)
(all (all but
components tibial
cemented) components
cemented)
Beaupré,L.A., High Loosening- 5 Convention 41 7.32% | Uncemente 39 2.56% RR 2.85(0.31,26.28 | Not Significant
2007 Quality | Complication | years al Bone d ) (P-value>.05)
s (progressive Cement Arthroplast
loosening) (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High complications | Post- | Convention 41 0.00% Uncemente 39 0.00% RD 0.00(0.00,0.00) | Not Significant
2007 Quality other Op al Bone d (P-value>.05)
(postoperative Cement Arthroplast
or after (Without y (TKA
discharge) Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
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Beaupré,L.A., High RAND short 5 Convention . % Uncemente . % Author NA Not Significant
2007 Quality form 36(all years al Bone d Reported (P-value>.05)
other Cement Arthroplast
subscales (Without y (TKA
besides pain Antibiotics) with
and function) (TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Lizaur- High Womac- 6 Convention 48 78(16.4 | Uncemente 45 80(17.1 Mean -2(-8.82,4.82) | Not Significant
Utrilla,A., 2014 | Quality overall- month al Bone 0) d 0) Difference (P-value>.05)
Composite S Cement Arthroplast
averaged (Without y (TKA
VAS version Antibiotics) with
(0-100) () (TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Womac- 1 Convention 48 76(23.8 | Uncemente 45 82(20.2 Mean -6(-14.95,2.95) | Not Significant
Utrilla,A., 2014 | Quality overall- years al Bone 0) d 0) Difference (P-value>.05)
Composite Cement Arthroplast
averaged (Without y (TKA
VAS version Antibiotics) with
(0-100) () (TKA with uncemented
cemented porous
tibial tibial
components components
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and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Womac- 2 Convention 48 82(13.1 | Uncemente 45 86(12.1 Mean -4(-9.12,1.12) | Not Significant
Utrilla,A., 2014 | Quality overall- years al Bone 0) d 0) Difference (P-value>.05)
Composite Cement Arthroplast
averaged (Without y (TKA
VAS version Antibiotics) with
(0-100) () (TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Womac- 7 Convention 48 83(11.4 | Uncemente 45 88(10.7 Mean -5(-9.49,-0.51) Treatment 2
Utrilla,A., 2014 | Quality overall- years al Bone 0) d 0) Difference Significant (P-
Composite Cement Arthroplast value<.05)
averaged (Without y (TKA
VAS version Antibiotics) with
(0-100) () (TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
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Beaupré,L.A., High Womac- 6 Convention 41 73.4(13. | Uncemente 39 71.3(13. Mean 2.1(-3.64,7.84) | Not Significant
2007 Quality function month al Bone 20) d 00) Difference (P-value>.05)
averaged S Cement Arthroplast
VAS Version (Without y (TKA
(0-100) (raw Antibiotics) with
scores) (TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High Womac- 1 Convention 41 71.7(19. | Uncemente 39 74.7(18. Mean -3(-11.44,5.44) | Not Significant
2007 Quality function years al Bone 60) d 90) Difference (P-value>.05)
averaged Cement Arthroplast
VAS Version (Without y (TKA
(0-100) (raw Antibiotics) with
scores) (TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High Womac- 5 Convention 41 76(18.0 | Uncemente 39 74.6(22. Mean 1.4(- Not Significant
2007 Quality function years al Bone 0) d 80) Difference 7.63,10.43) (P-value>.05)
averaged Cement Arthroplast
VAS Version (Without y (TKA
(0-100) (raw Antibiotics) with
scores) (TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component

324



cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High RAND short 6 Convention 41 50.4(19. | Uncemente 39 41.8(26. Mean 8.6(- Not Significant
2007 Quality form 36- month al Bone 50) d 50) Difference 1.64,18.84) (P-value>.05)
physical S Cement Arthroplast
function (raw (Without y (TKA
score) Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High RAND short 1 Convention 41 58(25.6 | Uncemente 39 48.6(24. Mean 9.4(- Not Significant
2007 Quality form 36- years al Bone 0) d 10) Difference 1.49,20.29) (P-value>.05)
physical Cement Arthroplast
function (raw (Without y (TKA
score) Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
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Beaupré,L.A., High RAND short 5 Convention 41 53.04(2 | Uncemente 39 56.5(27. Mean -3.46(- Not Significant
2007 Quality form 36- years al Bone 5.70) d 90) Difference 15.23,8.31) (P-value>.05)
physical Cement Arthroplast
function (raw (Without y (TKA
score) Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Lizaur- High Knee Society 6 Convention 48 87(10.4 | Uncemente 45 89(10.2 Mean -2(-6.19,2.19) | Not Significant
Utrilla,A., 2014 | Quality Score- month al Bone 0) d 0) Difference (P-value>.05)
Function() S Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Knee Society 1 Convention 48 86(11.2 | Uncemente 45 89(9.80) Mean -3(-7.27,1.27) | Not Significant
Utrilla,A., 2014 | Quality Score- years al Bone 0) d Difference (P-value>.05)
Function() Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
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and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Knee Society 2 Convention 48 87(9.60) | Uncemente 45 91(8.20) Mean -4(-7.62,-0.38) Treatment 2
Utrilla,A., 2014 | Quality Score- years al Bone d Difference Significant (P-
Function() Cement Arthroplast value<.05)
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Knee Society 7 Convention 48 86(10.7 | Uncemente 45 89(9.90) Mean -3(-7.19,1.19) | Not Significant
Utrilla,A., 2014 | Quality Score- years al Bone 0) d Difference (P-value>.05)
Function() Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
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Beaupré,L.A., High Womac-Pain 6 Convention 41 81.3(14. | Uncemente 39 72.2(14. Mean 9.1(2.79,15.41) Treatment 1
2007 Quality averaged month al Bone 50) d 30) Difference Significant (P-
VAS Version S Cement Arthroplast value<.05)
(0-100) () (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High Womac-Pain 1 Convention 41 79.7(21. | Uncemente 39 81.5(15. Mean -1.8(- Not Significant
2007 Quality averaged years al Bone 90) d 50) Difference 10.09,6.49) (P-value>.05)
VAS Version Cement Arthroplast
(0-100) () (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Beaupré,L.A., High Womac-Pain 5 Convention 41 80.6(17. | Uncemente 39 79(21.7 Mean 1.6(- Not Significant
2007 Quality averaged years al Bone 50) d 0) Difference 7.06,10.26) (P-value>.05)
VAS Version Cement Arthroplast
(0-100) () (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
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cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
BeauprA,L.A., High RAND short 6 Convention 41 63(19.4 | Uncemente 39 44.9(19. Mean 18.1(9.66,26.54 Treatment 1
2007 Quality form 36- month al Bone 0) d 10) Difference ) Significant (P-
bodily pain S Cement Arthroplast value<.05)
(raw scores) (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
BeauprA,L.A., High RAND short 1 Convention 41 64.1(26. | Uncemente 39 58.7(22. Mean 5.4(- Not Significant
2007 Quality form 36- years al Bone 50) d 40) Difference 5.33,16.13) (P-value>.05)
bodily pain Cement Arthroplast
(raw scores) (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
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BeauprA,L.A., High RAND short 5 Convention 41 56.1(29. | Uncemente 39 59.5(27. Mean -3.4(- Not Significant
2007 Quality form 36- years al Bone 70) d 90) Difference 16.02,9.22) (P-value>.05)
bodily pain Cement Arthroplast
(raw scores) (Without y (TKA
Antibiotics) with
(TKA with hydroxyapa
cemented tite-coated
tibial tibial
fixation and component
cemented and
patellar cemented
component pattellar
when component
resurfacing when
was deemed resurfacing
necessary.) was deemed
necessary)
Lizaur- High Knee Society 6 Convention 48 45(5.80) | Uncemente 45 45(5.3) Mean 0(-2.29, 2.29) | Not Significant
Utrilla,A., 2014 | Quality | Score- Pain ( | month al Bone d Difference (P-value>.05)
) S Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Knee Society 1 Convention 48 45(6.10) | Uncemente 45 47(5.6) Mean -2 (-4.42,0.42) | Not Significant
Utrilla,A., 2014 | Quality | Score- Pain ( | years al Bone d Difference (P-value>.05)
) Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
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and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Knee Society 2 Convention 48 45(6.90) | Uncemente 45 48(5.5) Mean -3 (-5.58, -0.42) Treatment 2
Utrilla,A., 2014 | Quality | Score- Pain ( | years al Bone d Difference Significant (P-
) Cement Arthroplast value<.05)
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
components compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Knee Society 7 Convention 48 44(8.10) | Uncemente 45 47(4.2) Mean -3 (-5.68, -0.32) Treatment 2
Utrilla,A., 2014 | Quality | Score- Pain ( | years al Bone d Difference Significant (P-
) Cement Arthroplast value<.05)
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
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Lizaur- High Reoperation- 9 Convention 48 10.42% | Uncemente 45 2.22% RR 4.69(0.57,38.59 | Not Significant
Utrilla,A., 2014 | Quality | Reoperation years al Bone d ) (P-value>.05)
(revision) Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
Lizaur- High Reoperation- 9 Convention 48 12.50% | Uncemente 45 4.44% RR 2.81(0.60,13.22 | Not Significant
Utrilla,A., 2014 | Quality | Reoperation | years al Bone d ) (P-value>.05)
(reoperation Cement Arthroplast
for any (Without y (TKA
reason) Antibiotics) with
(TKA with uncemented
cemented porous
tibial tibial
components components
and and
cemented cemented
patellar patellar
compoents compoents
when when
resurfacing resurfacing
was deemed was deemed
necessary) necessary)
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TABLE 76 PART 2 FEMORAL AND TIBIAL COMPONENTS CEMENTED VERSUS FEMORAL AND TIBIAL COMPONENTS UNCEMENTED

Reference Quality Outcome | Durat | Treatment | Groupl | Meanl | Treatment | Group | Mean2 Effect Result Statistical
Title Details ion 1 N (SD1) 2 2 (SD2) Measure (95%Cl) Significance
(Details) (Details) N
Pandit,H., 2013 | Moderate Knee 1 Convention 31 87.5(16. | Uncemente 27 90.5(11. Mean -3(-10.16,4.16) | Not Significant
Quality Society years al Bone 00) d 70) Difference (P-value>.05)
Score- Cement Arthroplast
Function() (Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
Pandit,H., 2013 | Moderate Knee 2 Convention 31 86.6(14. | Uncemente 27 91.5(12. Mean -4.9(- Not Significant
Quality Society years al Bone 50) d 90) Difference 11.95,2.15) (P-value>.05)
Score- Cement Arthroplast
Function() (Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))

* See Appendix XIII for details regarding support
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Pandit,H., 2013 | Moderate Knee 5 Convention 31 79.8(18. | Uncemente 27 92(12.7 Mean -12.2(-20.26,- Treatment 2
Quality Society years al Bone 40) d 0) Difference 4.14) Significant (P-
Score- Cement Arthroplast value<.05)
Function() (Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
Pandit,H., 2013 | Moderate Tenger 1 Convention 31 2.9(0.90 | Uncemente 27 3.1(1.10 Mean -0.2(-0.72,0.32) | Not Significant
Quality Activity years al Bone ) d ) Difference (P-value>.05)
Scale() Cement Arthroplast
(Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
Pandit,H., 2013 | Moderate Tenger 2 Convention 31 2.5(0.80 | Uncemente 27 3.1(1.10 Mean -0.6(-1.10,- Treatment 2
Quality Activity years al Bone ) d ) Difference 0.10) Significant (P-
Scale() Cement Arthroplast value<.05)
(Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
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cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
Pandit,H., 2013 | Moderate Tenger 5 Convention 31 2.6(0.80 | Uncemente 27 2.9(0.60 Mean -0.3(-0.66,0.06) | Not Significant
Quality Activity years al Bone ) d ) Difference (P-value>.05)
Scale() Cement Arthroplast
(Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
Pandit,H., 2013 | Moderate | Mortality() 6 Convention 33 3.03% | Uncemente 30 0.00% RD 0.03(- Not Significant
Quality month al Bone d 0.03,0.09) (P-value>.05)
S Cement Arthroplast
(Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
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Pandit,H., 2013 | Moderate | Mortality() 5 Convention 33 6.06% | Uncemente 33 6.06% RR 1.00(0.15,6.68) | Not Significant
Quality years al Bone d (P-value>.05)
Cement Arthroplast
(Without y
Antibiotics) (unicompart
(unicompart mental
mental uncemented
arthroplasty femoral and
with tibial
cemented components
tibial and (both filled
femoral with porous
components titanium
) and coated
with
hydroxyapa
tite))
Baker,P.N., Moderate | Reoperation 15 Convention 277 8.66% | Uncemente 224 8.93% Author 0.97 (0.55, Not Significant
2007 Quality - years al Bone d Reported 1.71) (P-value>.05)
Reoperation Cement Arthroplast
(revision) (Without y (TKA
Antibiotics) with
(TKA with uncemented
cemented porous
femoral and coated)
tibial
components
)
Baker,P.N., Moderate | Reoperation 15 Convention 277 9.75% | Uncemente 224 12.05% Author 0.81(0.49,1.34) | Not Significant
2007 Quality - years al Bone d Reported (P-value>.05)
Reoperation Cement Arthroplast
(reoperation (Without y (TKA
for any Antibiotics) with
reason) (TKA with uncemented
cemented porous
femoral and coated)
tibial
components
)
Khaw,F.M., Moderate | Reoperation 10 Convention 277 . % Uncemente 224 . % Author .97(.36,2.6) Not Significant
2002 Quality - years al Bone d Reported (P-value>.05)
Cement Arthroplast Hazard Ratio
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Reoperation (Without y (TKA
(revision) Antibiotics) with
(TKA with uncemented
cemented porous
femoral and coated)
tibial
components
)
Park,J.W., 2011 | Moderate Knee 13.6 | Convention 50 . % Uncemente . % Author NA Not Significant
Quality Society years al Bone d Reported (P-value>.05)
Score- Cement Arthroplast
Function- (Without y (TKA
Function () Antibiotics) with
(TKA with cemented
cemented patellar
femoral components
tibial and only
patellar uncemented
components tibial and
) patellar
components
)
Park,J.W., 2011 | Moderate Womac- 13.6 | Convention 50 . % Uncemente . % Author NA Not Significant
Quality overall- years al Bone d Reported (P-value>.05)
Composite Cement Arthroplast
averaged (Without y (TKA
VAS Antibiotics) with
version (0- (TKA with cemented
100) () cemented patellar
femoral components
tibial and only
patellar uncemented
components tibial and
) patellar
components
)
Park,J.W., 2011 | Moderate | Reoperation 1 Convention 50 0.00% | Uncemente 50 2.00% RR/RD -0.02(- Not Significant
Quality - years al Bone d 0.06,0.02) (P-value>.05)
Reoperation Cement Arthroplast
(revision) (Without y (TKA
Antibiotics) with
(TKA with cemented
cemented patellar
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femoral components
tibial and only
patellar uncemented
components tibial and
) patellar
components
)
Kim,Y.H., 2014 High Womac- 16 Convention 80 . % Uncemente 80 . % Author NA Not Significant
Quality overall- years al Bone d Reported (P-value>.05)
Composite Cement Arthroplast
Likert (0- (Without y (TKA
96) () Antibiotics) with
(TKA with cemented
cemented patellar
tibial, component
femoral and only and
patellar uncemented
component) tibial and
femoral)
Kim,Y.H., 2014 High Infection- Post- | Convention 80 1.25% Uncemente 80 1.25% RR/RD 1.00(0.06,15.71 | Not Significant
Quality | Complicatio Op al Bone d ) (P-value>.05)
ns (deep) Cement Arthroplast
(Without y (TKA
Antibiotics) with
(TKA with cemented
cemented patellar
tibial, component
femoral and only and
patellar uncemented
component) tibial and
femoral)
Kim,Y.H., 2014 High Reoperation 17 Convention 80 0.00% | Uncemente 80 1.25% RR/RD -0.01(- Not Significant
Quality - years al Bone d 0.04,0.01) (P-value>.05)
Reoperation Cement Arthroplast
(revision) (Without y (TKA
Antibiotics) with
(TKA with cemented
cemented patellar
tibial, component
femoral and only and
patellar uncemented
component)
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tibial and
femoral)
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TABLE 77 PART 3 ALL REPLACED COMPONENTS VERSUS ALL BUT FEMORAL COMPONENTS REPLACED (HYBRID)

* See Appendix XIII for details regarding support

Reference Quality | Outcome | Dura | Treatmen | Group | Meanl | Treatmen | Group | Mean2 Effect Result Statistical
Title Details tion t 1 (SD1) t 2 (SD2) Measure (95%Cl) Significance
1 N 2 N
(Details) (Details)
Demey,G., High Loosenin 2 Conventi 61 1.64% | Hybrid(P 60 0.00% RD 0.02(- Not
2011 Quality g- years | onal Bone artially) 0.02,0.05) Significant
Complica Cement Cemented (P-
tions (Without Arthropla value>.05)
(aseptic Antibiotic sty (TKA
loosening s) (TKA with
) with Hydroxya
cemented patite
femoral, (HA)-
tibial and coated
patellar femoral
compone and
nts) patellar
compone
nt and
cemented
tibial
compone
nt)
Demey,G., High | complicat 2 Conventi 61 1.64% | Hybrid(P 60 0.00% RD 0.02(- Not
2011 Quality | ions other | years | onal Bone artially) 0.02,0.05) Significant
(ligament Cement Cemented (P-
ous (Without Arthropla value>.05)
laxity) Antibiotic sty (TKA
s) (TKA with
with Hydroxya
cemented patite
femoral, (HA)-
tibial and coated
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patellar femoral
compone and
nts) patellar
compone
nt and
cemented
tibial
compone
nt)
Demey,G., High | complicat 2 Conventi 61 1.64% | Hybrid(P 60 0.00% RD 0.02(- Not
2011 Quality | ions other | years | onal Bone artially) 0.02,0.05) Significant
(pain due Cement Cemented (P-
to intra- (Without Arthropla value>.05)
articular Antibiotic sty (TKA
cement s) (TKA with
fragment) with Hydroxya
cemented patite
femoral, (HA)-
tibial and coated
patellar femoral
compone and
nts) patellar
compone
nt and
cemented
tibial
compone
nt)
Demey,G., High complicat | Post- | Conventi 61 0.00% | Hybrid(P 60 1.67% RD -0.02(- Not
2011 Quality | ions other | Op | onal Bone artially) 0.05,0.02) Significant
(vascular Cement Cemented (P-
ischemia (Without Arthropla value>.05)
secondary Antibiotic sty (TKA
to s) (TKA with
popliteal with Hydroxya
cemented patite
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thrombosi femoral, (HA)-
S) tibial and coated
patellar femoral
compone and
nts) patellar
compone
nt and
cemented
tibial
compone
nt)
Demey,G., High Infection- 2 Conventi 61 0.00% | Hybrid(P 60 1.67% RD -0.02(- Not
2011 Quality | Complica | years | onal Bone artially) 0.05,0.02) Significant
tions Cement Cemented (P-
(deep (Without Arthropla value>.05)
infection) Antibiotic sty (TKA
s) (TKA with
with Hydroxya
cemented patite
femoral, (HA)-
tibial and coated
patellar femoral
compone and
nts) patellar
compone
nt and
cemented
tibial
compone
nt)
losifidis,M., Low KOOS- 10 Conventi 45 77.8(1 | Hybrid(P 37 77.2(2 Mean 0.6(- Not
2014 Quality Total years | onal Bone 7.50) artially) 0.40) Difference 7.73,8.93) Significant
Score- Cement Cemented (P-
Composit (Without Arthropla value>.05)
e() Antibiotic sty (TKA
s) (TKA with
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with cemented
cemented tibial
tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
compone
nts)
Demey,G., High Knee 2 Conventi 61 93(16. Hybrid 60 92(16. Mean 1(-4.70,6.70) Not
2011 Quality | Society | years | onal Bone 00) | (Partially) 00) Difference Significant
Score- Cement Cemented (P-
Function- (Without Arthropla value>.05)
Function Antibiotic sty (TKA
(internati s) (TKA with
onal knee with Hydroxya
society) cemented patite
femoral, (HA)-
tibial and coated
patellar femoral
compone and
nts) patellar
compone
nt and
cemented
tibial
compone
nt)
losifidis,M., Low | Mortality- | 10 Conventi 51 9.80% | Hybrid(P 41 4.88% RR 2.01(0.41,9.8 Not
2014 Quality | Mortality( | years | onal Bone artially) 3) Significant
) Cement Cemented (P-
(Without Arthropla value>.05)
Antibiotic sty (TKA
s) (TKA with
with cemented
cemented tibial
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tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
compone
nts)
losifidis,M., Low KOOS 10 | Conventi 45 81.5(2 | Hybrid(P 37 82.3(2 Mean -0.8(- Not
2014 Quality | Pain- Pain | years | onal Bone 1.10) artially) 0.40) Difference 9.81,8.21) Significant
@] Cement Cemented (P-
(Without Arthropla value>.05)
Antibiotic sty (TKA
s) (TKA with
with cemented
cemented tibial
tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
compone
nts)
losifidis,M., Low KOQOS- 10 Conventi 45 70(28. | Hybrid(P 37 68.3(2 Mean 1.7(- Not
2014 Quality | Quality | years | onal Bone 90) artially) 9.30) Difference | 10.97,14.37) | Significant
Of Life- Cement Cemented (P-
Quality (Without Arthropla value>.05)
Of Life() Antibiotic sty (TKA
s) (TKA with
with cemented
cemented tibial
tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
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compone

nts)
losifidis,M., Low Reoperati | 10 Conventi 51 1.96% | Hybrid(P 41 4.88% RR 0.40(0.04,4.2 Not
2014 Quality on- years | onal Bone artially) 8) Significant
Reoperati Cement Cemented (P-
on (Without Arthropla value>.05)
(revision) Antibiotic sty (TKA
s) (TKA with
with cemented
cemented tibial
tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
compone
nts)
Khatod,M., Low Reoperati 2 Conventi | 32387 . % | Hybrid(P | 2213 . % Author 1.02(.68,1.53 Not
2013 Quality on- years | onal Bone artially) Reported ) Significant
Reoperati Cement Cemented Hazard Ratio (P-
on (Without Arthropla value>.05)
(revision) Antibiotic sty (TKA
s) (TKA with
with cemented
cemented tibial
femoral compone
and tibial nt and
compone uncement
nts) ed
femoral
compone
nts)
losifidis,M., Low KOQOS- 10 Conventi 45 88.1(1 | Hybrid(P 37 86.1(1 Mean 2(-4.88,8.88) Not
2014 Quality | Symptom | years | onal Bone 5.10) artially) 6.40) Difference Significant
Cement Cemented
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s- Other ( (Without Arthropla (P-
) Antibiotic sty (TKA value>.05)
s) (TKA with
with cemented
cemented tibial
tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
compone
nts)
losifidis,M., Low KOQOS- 10 Conventi 45 71.6(1 | Hybrid(P 37 72(22. Mean -4(- Not
2014 Quality | Function | years | onal Bone 7.5) artially) 2) Difference 9.12,8.32) Significant
in daily Cement Cemented (P-
living () (Without Arthropla value>.05)
Antibiotic sty (TKA
s) (TKA with
with cemented
cemented tibial
tibial and compone
femoral nt and
compone uncement
nts) ed
femoral
compone
nts)
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TABLE 78 PART 4 ALL BUT FEMORAL COMPONENTS CEMENTED (HYBRID) VERSUS ALL COMPONENTS UNCEMENTED

Reference Quality Outcome | Durat | Treatment | Groupl | Meanl | Treatment | Group | Mean2 Effect Result Statistical
Title Details ion 1 N (SD1) 2 2 (SD2) Measure (95%Cl) Significance
(Details) (Details) N
Parker, D.A., Moderate | Reoperation 14 Hybrid(Part 48 33.33% | Uncemente 52 44.23% RR 0.75(0.46,1.25) | Not Significant
2001 Quality - years ially) d (P-value>.05)
Reoperation Cemented Arthroplast
(revision) Arthroplast y (TKA
y (TKA with
with uncemented
cemented porous
tibial and fixation)
patelar
fixation)
Parker, D.A., Moderate Infection- 14 Hybrid(Part 48 4.17% | Uncemente 52 3.85% RR 1.08(0.16,7.39) | Not Significant
2001 Quality | Complicatio | years ially) d (P-value>.05)
ns (revision Cemented Arthroplast
due to Arthroplast y (TKA
infection) y (TKA with
with uncemented
cemented porous
tibial and fixation)
patelar
fixation)

* See Appendix XIII for details regarding support

347




BILATERAL TKA
Limited evidence supports simultaneous bilateral total knee arthroplasty for patients aged 70 or
younger or ASA status 1-2, because there are no increased complications.

Strength of Recommendation: Limited Evidence *ok

Description: Evidence from two or more “Low’” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

RATIONALE

There is one low quality retrospective comparative study (Yoon 2010) evaluating systemic
complications in consecutive patients who had bilateral simultaneous total knee arthroplasty that
met criteria for inclusion. They found equivalent complications among patients who were not
elderly (defined as less than 71 years old) or not high risk (defined as ASA 1 and 2). Analysis
showed patients aged 71 and older or ASA 3-4 were at higher risk of having systemic
complications.

More data was not available for inclusion because many of the relevant studies included a
mixture of patients with osteoarthritis and rheumatoid arthritis and the outcomes data was not
split out.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Given the potential for serious perioperative mortality, further discussion is included here.
Retrospective reviews of the Swedish Knee Arthoplasty Register (Stefansdottir 2008) revealed
higher 30-day mortality if bilateral knee arthoplasties were done at the same time versus staged
within a year. Multiple retrospective reviews (Meehan 2011, Memtsoudis 2011, and Health
Quiality Ontario 2013) showed adverse cardiovascular outcomes in patients with simultaneous
bilateral knee arthroplasties. Memtsoudis 2011 helped define the higher risk patient by showing
that patients who suffered a major complication had a higher prevalence of comorbidities
including, specifically, chronic lung diseases, congestive heart failure and pulmonary
hypertension.

FUTURE RESEARCH

Continued comparative multicenter prospective studies between simultaneous bilateral or staged
bilateral total knee arthroplasty may further clarify the cohort of patients for whom simultaneous
bilateral total knee arthroplasty is high-risk. It is also recommended that future research focus on
osteoarthritis versus inflammatory arthropathies, and if mixed patient populations are utilized,
the results are segregated in the literature.

The ASA physical status classification system was devised by the American Society of
Anesthesiologists (ASA) to assess a patient’s physical status prior to surgical intervention. In
addition to ASA status, future research may include a more robust risk stratification to identify
high-risk patients.
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RESULTS

SUMMARY OF FINDINGS TABLE 15: SIMULTANEOUS BI-LATERAL KNEE
ARTHROPLASTY VERSUS STAGED KNEE ARTHROPLASTY

Summary of Findings

Low Quality
o

P
o
(o]
v
T
c
o
o
>

Complications
VTE- Complications
Complications - overall
Systemic complications (ASA grade 3 or 4)
Systemic complications (ASA grade 1 or 2)
Systemic complications - overall
Mortality
Mortality- Mortality

o]e] lele)

QUALITY EVALUATION TABLE 8: SIMULTANEOUS BI-LATERAL KNEE
ARTHROPLASTY

Quality Chart Key

® =No Flaw in Domain of Interest
D =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Intervention - Observational

Study Design | Participant Allocation | Confounding | Follow- Other Bias? Inclusion | Strength
Recruitment Variables Up (If
Length retrospective
comparative,
mark Yes)
Yoon,H.S., Low
2010 O |@ ® ® ® O Include | o ality
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DETAILED DATA TABLES
TABLE 79: SIMULTANEOUS BI-LATERAL KNEE ARTHROPLASTY VERSUS STAGED KNEE ARTHROPLASTY: COMPLICATIONS

* See Appendix XIII for details regarding support

Reference Quality Outcome Duration | Treatment1 | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Yoon,H.S., Low complications other Peri-Op | Simultaneous 119 0.00% Staged (Not 119 0.84% RD -0.01(- Not
2010 Quality (hypovolemic shock) Bilateral Simultaneous) 0.02,0.01) Significant
Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months( )
Yoon,H.S., Low complications other (pnemonia) Peri-Op | Simultaneous 119 0.84% Staged (Not 119 0.00% RD 0.01(-0.01,0.02) Not
2010 Quality Bilateral Simultaneous) Significant
Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months( )
Yoon,H.S,, Low complications other (confusion) | Peri-Op | Simultaneous 119 1.68% Staged (Not 119 0.00% RD 0.02(-0.01,0.04) Not
2010 Quality Bilateral Simultaneous) Significant
Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months( )
Yoon,H.S,, Low complications other (acute renal Peri-Op | Simultaneous 119 .84% Staged (Not 119 0.00% RD 0.008(- Not
2010 Quality failure) Bilateral Simultaneous) .015,.031) Significant
Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months( )
Yoon,H.S., Low complications other (uremic Peri-Op | Simultaneous 50 2.00% Staged (Not 119 0.00% RD 0.02(-0.02,0.06) Not
2010 Quality encephalitis) Bilateral Simultaneous) Significant
Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
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Reference Quality Outcome Duration | Treatment1 | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Within 6
Months(')
Yoon,H.S,, Low complications other (ICU care) Peri-Op | Simultaneous 119 0.84% Staged (Not 119 0.00% RD 0.01(-0.01,0.02) Not
2010 Quality Bilateral Simultaneous) Significant
Total Knee Total Knee (P-
Avrthroplasty Avrthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months()
Yoon,H.S., Low complications other (systemic Peri-Op | Simultaneous 30 20.00% Staged (Not 35 0.00% RD 0.20(0.06,0.34) | Treatment 2
2010 Quality complications among patients Bilateral Simultaneous) Significant
with ASA grade of 3 or 4) Total Knee Total Knee (P-
Arthroplasty Arthroplasties value<.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months(')
Yoon,H.S., Low complications other (systemic Peri-Op | Simultaneous 89 0.00% Staged (Not 84 1.19% RD -0.01(- Not
2010 Quality complications among patients Bilateral Simultaneous) 0.04,0.01) Significant
with ASA grade of 1 or 2) Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months()
Yoon,H.S., Low complications other (systemic Peri-Op | Simultaneous 89 5.00% Staged (Not 84 .84% RR 6(.73, 49.08) Not
2010 Quality complications overall) Bilateral Simultaneous) Significant
Total Knee Total Knee (P-
Arthroplasty Avrthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months(')
Yoon,H.S., Low VTE- Complications Peri-Op | Simultaneous 119 0.00% Staged (Not 119 0.00% RD 0.00(0.00,0.00) Not
2010 Quality (Thromboembolitic disease) Bilateral Simultaneous) Significant
Total Knee Total Knee (P-
Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months( )
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TABLE 80: SIMULTANEOUS BI-LATERAL KNEE ARTHROPLASTY VERSUS STAGED KNEE ARTHROPLASTY:

MORTALITY
Reference | Qualit | Outcome | Duratio | Treatmentl | Group | Meanl/P | Treatment2 | Group | Mean2/P Effect Result Favored
Title y Details n (Details) 1 1 (Details) 2 2 Measur (95% CI) Treatmen
N (SD1) N (SD2) e t
Yoon,H.S. Low Mortality | Peri-Op | Simultaneou 119 0.00% Staged (Not 199 0.00% RD 0.00(0.00,0.00 Not
, 2010 Quality - s Bilateral Simultaneous ) Significant
Mortality Total Knee ) Total Knee (P-
O Arthroplasty Arthroplasties value>.05)
(Tka) () (Tka) On
Each Knee
Within 6
Months( )
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UNICOMPARTMENTAL KNEE ARTHROPLASTY (UKA)

A. UKA: REVISIONS
Moderate evidence supports that total knee arthroplasty (TKA) could be used to decrease revision surgery risk compared
to unicompartmental knee arthroplasty (UKA) for medial compartment osteoarthritis.

Strength of Recommendation: Moderate Evidence hokk
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a single ““High’” quality study
for recommending for or against the intervention.

B. UKA: DVT & MANIPULATION UNDER ANESTHESIA

Limited evidence supports that unicompartmental knee arthroplasty might be used to decrease the risk of deep vein
thrombosis (DVT) and manipulation under anesthesia compared to total knee arthroplasty (TKA) for medial
compartment osteoarthritis.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single study for recommending for
or against the intervention or diagnostic test or the evidence is insufficient or conflicting and does not allow a recommendation for or against
the intervention.

C. UKA VERSUS OSTEOTOMY
Moderate evidence supports no difference between unicompartmental knee arthroplasty (UKA) or valgus-producing
proximal tibial osteotomy in outcomes and complications in patients with medial compartment knee osteoarthritis.

Strength of Recommendation: Moderate Evidence hokk
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a single ““High’” quality study
for recommending for or against the intervention.

RATIONALE

One moderate quality study (Sun 2012) and our meta-analysis of two moderate quality (Sun 2012, Newman 1998) and
one low quality (Cameron 1988) studies demonstrated that the rate of revision surgery was significantly higher for
those patients with medial compartment OA of the knee treated with unicompartmental arthroplasty, when compared to
total knee arthroplasty.

Comparing the data of two moderate quality studies (Newman 1998, Murray 2014) and one low quality study
(Cameron 1988) for early complications there were fewer thromboembolic events and manipulations in the
unicompartmental when compared to total knee arthroplasty.

One high quality (Stukenborg-Colsman 2001) and two moderate studies (Weidenhielm 1993 and Borjesson 2005)
compared the outcomes of UKA and HTO in patients with predominantly medial compartment osteoarthritis. There
were no statistically significant differences in complications or outcomes.

There was no data comparing tibial tubercle osteotomy to patellofemoral arthroplasty or total knee arthroplasty.
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Likewise, there was no data comparing distal femoral osteotomy to lateral compartment unicompartmental arthroplasty
or total knee arthroplasty.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no known harms associated with implementing these recommendations.

FUTURE RESEARCH

A larger prospective randomized trial comparing a modern unicompartmental knee arthroplasty to total knee arthroplasty
stressing functional outcomes, early complications and morbidity, and survivorship are warranted. Randomized
controlled trials of unicompartmental knee arthroplasty versus high tibial osteotomy in a younger population (ages 40 to
60) would be of value to assess the functional outcomes and survivorship of either of these procedures in that younger
population. Careful analysis of registry data comparing unicompartmental knee arthroplasty to total knee arthroplasty is
warranted.
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RESULTS

SUMMARY OF FINDINGS TABLE 3: PART 1 UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE ARTHROPLASTY
(EARLY FOLLOW-UP< 90 DAYS)

Summary of Findings Moderate Quality Low Quality
==}
2 = ®
o 2 —
o o .o
= b oF 5 B
® Favors UKA B i = < ™
: a R
- 5 = E o
® Favors TKA e E = E -
O Not Sienifi 5§ 2 3 E g
ot Signiticant & 2 = 8 2

Complications
Complications other
Deep venous thrombosis
Manipulation Under Anesthesia
Wound Complications
Pulmonary embolism
Composite

| Oxfordkneescore | | Ol |

Length of Stay

|_Length Of Recovery- Length Of stay | | @| | | |

Mortality

| mortality | | | | |0
Quality of Life
EQ-5d

5F-12 Physical Component Score

5F-12 Mental Component Score
Reoperation

Reoperation
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SUMMARY OF FINDINGS TABLE 4: PART 1 UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE ARTHROPLASTY
(LATE FOLLOW-UP > 90 DAYS)

Summary of Findings

Moderate Quality Low Quality

® Favors UKA
® Favors TKA

Mewman..H., 1998
Murray,D.W., 2014
Cameron,H.U., 1988

Sun.P.F., 2012
Meta-Analysis

O Not Significant

Composite

| Oxford kneescore | | | O] |

Pain
|_Bristol knee scorepain | O] |
Quality of Life

EQ-5d

SF-12 Physical Component Score

5F-12 Mental Component Score

Reoperation ® O O @

olele
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SUMMARY OF FINDINGS TABLE 5: PART 2 UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS OSTEOTOMY (EARLY FOLLOW-UP

< 90 DAYS)

Summary of Findings

® Favors UKA
® Favors Osteotomy

O Not Significant

Complications other

Deep venous thrombosis
Infection- Complications
Fractures- Complications

High Quality Moderate Quality

Stukenborg-Colsman,C., 2001

0000

BArjesson,M., 2005

Complications

Knee Society Score-Function- Function O
Timed Functional Test (higher scores better, distance, distance/time)- Function @
Borg scale-Pain on walking O
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SUMMARY OF FINDINGS TABLE 6: PART 2 UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS OSTEOTOMY(LATE FOLLOW-UP >
90 DAYS)

Summary of Findings
High Quality Moderate Quality

® Favors UKA

® Favors Osteotomy

BArjesson,M., 2005

Stukenborg-Colsman,C., 2001

Weidenhielm,L., 1993

O Not Significant

Complications

Infection- Complications | Ol

Function
Knee Society Score-Function- Function @)
Timed Functional Test (higher scores better, distance, distance/time)- Function
physical activity scale (1-6)

o))

Berg scale-Pain on walking

Borg scale-Pain on walking O
Reoperation

Implant Survival- Reoperation )
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FIGURE 5 UKA VERSUS TKA: REOPERATION RISK RATIO FAVORS TKA GROUP

Reference Events, Events, %

Title RR (95% ClI) Treatment Control Weight
T
|
|
|

Newman,J.H., 1998 + : 2.04 (0.19, 21.76) 2/45 1/46 100.00
|
|
|
|
|

Cameron,H.U., 1988 | > undefined 2/20 0/20 0.00
1
|
|
|
|

Sun,P.F., 2012 1 > undefined 7/28 0/28 0.00
|
I
|

Overall (I-squared = 0.0%, p = 0.372) 11.14 (1.44, 86.47) 11/93 1/94 100.00
I
|
|
|
|
|
1
|
|
1

I I
.0116 86.5

favors UKA

favors TKA

Undefined means the trial effects were unable to be calculated due to zero events in one trial arm. The Mantel Haenszel RR still allows these trials to contribute to the pooled risk ratio
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QUALITY EVALUATION TABLE 3: UNICOMPARTMENTAL KNEE ARTHROPLASTY

Quality Chart Key

. =No Flaw in Domain of Interest
0 =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Follow-Up Length Other Bias? (If Inclusion Strength
Recruitment Variables retrospective comparative,
mark Yes)
Cameron, H.U., 1988 O . . C. . Include Low Quality
Hunt,L.P., 2014 O 0 . 0 . 0 Include Low Quality
QE - Intervention - Randomized
Study Random Sequence | Allocation Blinding Incomplete Selective Reporting | Other Bias Inclusion Strength
Generation Concealment Outcome Data
Barjesson,M., 2005 G 0 O . Include Moderate Quality
Murray,D.W., 2014 . . O O . . Include Moderate Quality
Newman,J.H., 1998 [ ] () (] ® [ ] O Include Moderate Quality
Stukenborg-Colsman,C., . G 0 . . . Include High Quality
2001
Sun,P.F., 2012 . . . . O O Include Moderate Quality
Weidenhielm, L., 1993 O o o . . O Include Moderate Quality

* See Appendix XIII for details regarding support

361



DETAILED DATA TABLES
PART 1 UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT
TABLE 81: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: COMPLICATIONS

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Newman,J.H., | Moderate Deep venous Post-Op Unicompartmental 45 2.22% Total Knee 46 10.87% RR 0.20(0.02,1.68) Not
1998 Quality thrombosis (clinical Arthroplasty (st Arthroplasty Significant
signs) george sled) (Tka) (P-value>.05)
(posterior
cruciate
retaining)
Newman,J.H., | Moderate Manipulation Under Post-Op Unicompartmental 45 0.00% Total Knee 46 8.70% RD -0.09(-0.17,- Treatment 1
1998 Quality Anesthesia- Other () Arthroplasty (st Arthroplasty 0.01) Significant
george sled) (Tka) (P-value<.05)
(posterior
cruciate
retaining)
Newman,J.H., | Moderate | Wound Complications | Post-Op Unicompartmental 45 0.00% Total Knee 46 2.17% RD -0.02(-0.06,0.02) Not
1998 Quality (delayed healing) Arthroplasty (st Arthroplasty Significant
george sled) (Tka) (P-value>.05)
(posterior
cruciate
retaining)
Sun,P.F,, Moderate Deep venous Post-Op Unicompartmental 28 . % Total Knee 28 . % Author NA Significant
2012 Quality thrombosis( ) Arthroplasty () Arthroplasty Reported (P-value<.05)
(Tka) ()
Cameron, Low Deep venous Intra-Op | Unicompartmental 20 5.00% Total Knee 20 5.00% RR 1.00(0.07,14.90) Not
H.U., 1988 Quality thrombosis( ) Arthroplasty Arthroplasty Significant
(patients with (Tka) (P-value>.05)
bilateral OA. one (patients with
knee got uka, the bilateral OA.
other tka) one knee got
uka, the other
tka)
Cameron, Low pulmonary embolism( | Intra-Op | Unicompartmental 20 0.00% Total Knee 20 5.00% RD -0.05(-0.15,0.05) Not
H.U., 1988 Quality ) Arthroplasty Arthroplasty Significant
(patients with (Tka) (P-value>.05)
bilateral OA. one (patients with
knee got uka, the bilateral OA.
other tka) one knee got
uka, the other
tka)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Cameron, Low complications other Intra-Op | Unicompartmental 20 5.00% Total Knee 20 0.00% RD 0.05(-0.05,0.15) Not
H.U., 1988 Quality (one tibial eminence Arthroplasty Arthroplasty Significant
avulsion) (patients with (Tka) (P-value>.05)
bilateral OA. one (patients with
knee got uka, the bilateral OA.
other tka) one knee got
uka, the other
tka)
Cameron, Low complications other Intra-Op | Unicompartmental 20 0.00% Total Knee 20 5.00% RD -0.05(-0.14,0.04) Not
H.U., 1988 Quality (drop foot) Arthroplasty Arthroplasty Significant
(patients with (Tka) (P-value>.05)
bilateral OA. one (patients with
knee got uka, the bilateral OA.
other tka) one knee got
uka, the other
tka)
Cameron, Low complications other Intra-Op | Unicompartmental 20 10.00% Total Knee 20 0.00% RD 0.10(-0.03,0.23) Not
H.U., 1988 Quality (neuroma of the Arthroplasty Arthroplasty Significant
infrapatellar branch of (patients with (Tka) (P-value>.05)
the saphenous nerve bilateral OA. one (patients with
with significant knee got uka, the bilateral OA.
dysesthesia.) other tka) one knee got
uka, the other
tka)
Cameron, Low Manipulation Under Post-Op Unicompartmental 28 0.00% Total Knee 28 25.00% RD -0.25(-0.41,- Treatment 1
H.U., 1988 Quality Anesthesia- Other () Arthroplasty Arthroplasty 0.09) Significant
(patients with (Tka) (P-value<.05)
bilateral OA. one (patients with
knee got uka, the bilateral OA.
other tka) one knee got
uka, the other
tka)

TABLE 82: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: COMPOSITE

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Murray,D.W., Moderate | Oxford Knee | 3 months | Unicompartmental 13 . % Total Knee 12() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
0




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., Moderate | Oxford Knee 1 years Unicompartmental 13 . % Total Knee 13() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
0
Murray,D.W., Moderate | Oxford Knee | 2 years Unicompartmental 12 . % Total Knee 13() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
()
Murray,D.W., Moderate | Oxford Knee | 3years Unicompartmental 17 . % Total Knee 14() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
0
Murray,D.W., Moderate | Oxford Knee | 4 years Unicompartmental 14 . % Total Knee 14() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
()
Murray,D.W., Moderate | Oxford Knee | 5 years Unicompartmental 14 . % Total Knee 15(.) Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
0
Murray,D.W., Moderate | Oxford Knee | 6 years Unicompartmental 14 . % Total Knee 15() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
()
Murray,D.W., Moderate | Oxford Knee | 7 years Unicompartmental 13 . % Total Knee 14(.) Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
0
Murray,D.W., Moderate | Oxford Knee | 8 years Unicompartmental 14 . % Total Knee 12() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
()
Murray,D.W., Moderate | Oxford Knee | 9 years Unicompartmental 14 . % Total Knee 11(.) Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)
0
Murray,D.W., Moderate | Oxford Knee | 10 years Unicompartmental 13 . % Total Knee 10() Author NA Not Significant (P-
2014 Quality Score() Arthroplasty () Arthroplasty (Tka) Reported value>.05)

0




TABLE 83: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: LENGTH OF STAY

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Newman,J.H., Moderate Length Of NA Unicompartmental 45 6.67% Total Knee 46 23.91% RR 0.28(0.08,0.93) | Significant (P-
1998 Quality Recovery- Arthroplasty (st Arthroplasty value<.05)
Length Of george sled) (Tka) (posterior
Stay (>= 20 cruciate
days) retaining)




TABLE 84: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: MORTALITY

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Hunt,L.P., Low Mortality- Mortality 1.5 Unicompartmental 38608 . % Total Knee 40428 . % Author .32(.19,.54) Treatment 1
2014 Quality (Hazard Ratio) months Arthroplasty () Arthroplasty Reported Significant (P-
(Tka) () Hazard value<.05)
Ratio
366

* See Appendix XIII for details regarding support



TABLE 85: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: PAIN

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Newman,J.H., Moderate bristol knee 5 years Unicompartmental 45 88.89% Total Knee 46 82.61% RR 1.08(0.91,1.27) Not
1998 Quality score pain Arthroplasty (st Arthroplasty Significant
(Excellent: george sled) (Tka) (posterior (P-value>.05)
score 35 to 40) cruciate
retaining)

* See Appendix XIII for details regarding support
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TABLE 86: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: QUALITY OF LIFE

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., | Moderate EQ-5d() 3 months | Unicompartmental 16 . % Total Knee 14() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 1 years Unicompartmental 16 . % Total Knee 15() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 2 years Unicompartmental 15 . % Total Knee 16(.) Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 3 years Unicompartmental 17 . % Total Knee 15() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 4 years Unicompartmental 16 . % Total Knee 14() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 5 years Unicompartmental 14 . % Total Knee 15() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 6 years Unicompartmental 14 . % Total Knee 15(.) Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 7 years Unicompartmental 15 . % Total Knee 15() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 8 years Unicompartmental 15 . % Total Knee 14() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 9 years Unicompartmental 15 . % Total Knee 11() Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate EQ-5d() 10 years | Unicompartmental 13 . % Total Knee 10(.) Author NA Not Significant
2014 Quality Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()

* See Appendix XIII for details regarding support
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., | Moderate SF-12 Physical 3 months | Unicompartmental 15 . % Total Knee 14() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 1 years Unicompartmental 15 . % Total Knee 15(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 2 years Unicompartmental 15 . % Total Knee 15() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 3 years Unicompartmental 17 . % Total Knee 15(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 4 years Unicompartmental 15 . % Total Knee 14() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 5 years Unicompartmental 15 . % Total Knee 15(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 6 years Unicompartmental 15 . % Total Knee 14() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 7 years Unicompartmental 14 . % Total Knee 15(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 8 years Unicompartmental 14 . % Total Knee 13() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 9 years Unicompartmental 15 . % Total Knee 11() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Physical 10 years | Unicompartmental 12 . % Total Knee 10() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 3 months | Unicompartmental 15 . % Total Knee 14() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 1 years Unicompartmental 15 . % Total Knee 15() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
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Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Murray,D.W., | Moderate SF-12 Mental 2 years Unicompartmental 15 . % Total Knee 15(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 3 years Unicompartmental 17 . % Total Knee 15() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 4 years Unicompartmental 15 . % Total Knee 14() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 5 years Unicompartmental 15 . % Total Knee 15() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 6 years Unicompartmental 15 . % Total Knee 14(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 7 years Unicompartmental 14 . % Total Knee 15() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 8 years Unicompartmental 14 . % Total Knee 13() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 9 years Unicompartmental 15 . % Total Knee 11() Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
Murray,D.W., | Moderate SF-12 Mental 10 years | Unicompartmental 12 . % Total Knee 10(.) Author NA Not Significant
2014 Quality Component Score( ) Arthroplasty () Arthroplasty Reported (P-value>.05)
(Tka) ()
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TABLE 87: PART 1- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS TOTAL KNEE REPLACEMENT: REOPERATION

Reference Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Newman,J.H., | Moderate Reoperation- 5 years Unicompartmental 45 4.44% Total Knee 46 2.17% RR 2.04(0.19,21.76) Not
1998 Quality Reoperation () Arthroplasty (st Arthroplasty Significant
george sled) (Tka) (P-value>.05)
(posterior
cruciate
retaining)
Sun,P.F,, Moderate Reoperation- 2 years Unicompartmental 28 25.00% @) 28 0.00% RD 0.25(0.09,0.41) Treatment 2
2012 Quality Reoperation () Arthroplasty () Significant
(P-value<.05)
Cameron, Low Reoperation- 3 years Unicompartmental 20 5.00% Total Knee . % RR 0.05(-0.05,0.15) Not
H.U., 1988 Quality Reoperation Arthroplasty Arthroplasty Significant
(revision due to (patients with (Tka) (P-value>.05)
plastic wearing bilateral OA. one (patients with
through) knee got uka, the bilateral OA.
other tka) one knee got
uka, the other
tka)
Cameron, Low Reoperation- Low Unicompartmental 20 5.00% Total Knee 20 0.00% RD 0.05(-0.05,0.15) Not
H.U., 1988 Quality Reoperation Quality Arthroplasty Arthroplasty Significant
(reoperation due (patients with (Tka) (P-value>.05)
to inadequate pain bilateral OA. one (patients with
relief) knee got uka, the bilateral OA.

other tka)

one knee got
uka, the other
tka)

* See Appendix XIII for details regarding support

371




PART 2 UNICOMPARTMENTALKNEE ARTHROPLASTY VERSUS OSTEOTOMY
TABLE 88: PART 2- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS OSTEOTOMY: COMPLICATIONS

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored

Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment

Stukenborg- High complications Post-Op | Unicompartmental 28 0.00% High/Proximal 32 3.13% RD -0.03(- Not
Colsman,C., Quality other Arthroplasty () Tibial 0.09,0.03) Significant

2001 (pseudoarthritis) Osteotomy( ) (P-
value>.05)

Stukenborg- High Fractures- Post-Op | Unicompartmental 28 0.00% High/Proximal 32 6.25% RD -0.06(- Not
Colsman,C., Quality Complications () Arthroplasty () Tibial 0.15,0.02) Significant

2001 Osteotomy( ) (P-
value>.05)

Stukenborg- High complications Post-Op | Unicompartmental 28 3.57% High/Proximal 32 0.00% RD 0.04(-0.03,0.10) Not
Colsman,C., Quality other (arthrolysis) Arthroplasty () Tibial Significant

2001 Osteotomy( ) (P-
value>.05)

Stukenborg- High complications Post-Op | Unicompartmental . % High/Proximal 32 0.00% RD 0.04(-0.03,0.10) Not
Colsman,C., Quality other Arthroplasty () Tibial Significant

2001 (mobilisation) Osteotomy( ) (P-
value>.05)

Stukenborg- High Deep venous Post-Op | Unicompartmental 28 0.00% High/Proximal 32 9.38% RD -0.09(- Not
Colsman,C., Quality thrombosis( ) Arthroplasty () Tibial 0.19,0.01) Significant

2001 Osteotomy( ) (P-
value>.05)

Stukenborg- High Infection- Post-Op | Unicompartmental 28 0.00% High/Proximal 32 6.25% RD -0.06(- Not
Colsman,C., Quality Complications () Arthroplasty () Tibial 0.15,0.02) Significant

2001 Osteotomy( ) (P-
value>.05)

Stukenborg- High complications Post-Op | Unicompartmental 28 0.00% High/Proximal 32 3.13% RD -0.03(- Not
Colsman,C., Quality other Arthroplasty () Tibial 0.09,0.03) Significant

2001 (pseudoarthritis) Osteotomy( ) (P-
value>.05)

Weidenhielm, L., | Moderate Infection- 1 years Unicompartmental 36 0.00% High/Proximal 23 4.35% RD -0.04(- Not
1993 Quality Complications () Arthroplasty () Tibial 0.12,0.04) Significant

Osteotomy(HTO) (P-
value>.05)

Weidenhielm, L., | Moderate complications 1 years Unicompartmental 36 2.78% High/Proximal 23 0.00% RD 0.03(-0.03,0.08) Not
1993 Quality other (pnemonia) Arthroplasty () Tibial Significant

Osteotomy(HTO) (P-
value>.05)




Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Weidenhielm, L., | Moderate Deep venous Post-Op | Unicompartmental 36 2.78% High/Proximal 23 0.00% RD 0.03(-0.03,0.08) Not
1993 Quality thrombosis( ) Arthroplasty () Tibial Osteotomy Significant
(HTO) (P-

value>.05)




TABLE 89: PART 2- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS OSTEOTOMY: FUNCTION

Reference
Title

Quality

Outcome
Details

Duration

Treatment 1
(Details)

Groupl
N

Mean1/P1
(SD1)

Treatment 2
(Details)

Group2
N

Mean2/P2
(SD2)

Effect
Measure

Result
(95% CI)

Favored
Treatment

Stukenborg-
Colsman,C.,
2001

High
Quality

Knee Society
Score-
Function-
Function
(follow ups are
14 days, 2-5
years, 4-7
years, and 7-10
years)

2 weeks

Unicompartmental
Arthroplasty ()

28

. %

High/Proximal
Tibial
Osteotomy( )

32

. %

Author
Reported

NA

Not
Significant
(P-value>.05)

Stukenborg-
Colsman,C.,
2001

High
Quality

Knee Society
Score-
Function-
Function
(follow ups are
14 days, 2-5
years, 4-7
years, and 7-10
years)

5 years

Unicompartmental
Arthroplasty ()

28

. %

High/Proximal
Tibial
Osteotomy( )

32

. %

Author
Reported

NA

Not
Significant
(P-value>.05)

Stukenborg-
Colsman,C.,
2001

High
Quality

Knee Society
Score-
Function-
Function
(follow ups are
14 days, 2-5
years, 4-7
years, and 7-10
years)

7 years

Unicompartmental
Arthroplasty ()

28

. %

High/Proximal
Tibial
Osteotomy( )

32

. %

Author
Reported

NA

Not
Significant
(P-value>.05)

Stukenborg-
Colsman,C.,
2001

High
Quality

Knee Society
Score-
Function-
Function
(follow ups are
14 days, 2-5
years, 4-7
years, and 7-10
years)

10 years

Unicompartmental
Arthroplasty ()

28

59()

High/Proximal
Tibial
Osteotomy( )

32

71()

Author
Reported

NA

Not
Significant
(P-value>.05)

Borjesson,M.,
2005

Moderate
Quality

physical
activity scale

(1-6) ()

5 years

Unicompartmental
Arthroplasty ()

. %

High/Proximal
Tibial
Osteotomy
(HTO)

. %

Author
Reported

NA

Not
Significant
(P-value>.05)

* See Appendix XIII for details regarding support

374



Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Borjesson,M., Moderate Timed 3 months | Unicompartmental 22 1.16(0.16) | High/Proximal 18 0.94(0.18) Mean 0.22(0.11,0.33) | Treatment 1
2005 Quality Functional Test Arthroplasty () Tibial Difference Significant
(higher scores Osteotomy (P-value<.05)
better, distance, (HTO)
distance/time)-
Function (free
walk spee m/s)
Bdrjesson,M., Moderate Timed 1 years Unicompartmental 22 1.24(0.21) | High/Proximal 18 1.12(0.16) Mean 0.12(0.01,0.23) | Treatment 1
2005 Quality Functional Test Arthroplasty () Tibial Difference Significant
(higher scores Osteotomy (P-value<.05)
better, distance, (HTO)
distance/time)-
Function (free
walk spee m/s)
Borjesson,M., Moderate Timed 5 years Unicompartmental 22 1.19(0.15) | High/Proximal 18 1.13(0.14) Mean 0.06(- Not
2005 Quality Functional Test Arthroplasty () Tibial Difference 0.03,0.15) Significant
(higher scores Osteotomy (P-value>.05)
better, distance, (HTO)
distance/time)-
Function (free
walk spee m/s)
Borjesson,M., Moderate Timed 3 months | Unicompartmental 22 1.75(0.15) | High/Proximal 18 1.6(0.18) Mean 0.15(0.04,0.26) | Treatment 1
2005 Quality Functional Test Arthroplasty () Tibial Difference Significant
(higher scores Osteotomy (P-value<.05)
better, distance, (HTO)
distance/time)-
Function (step
frequency
(steps/s))
Borjesson,M., Moderate Timed 1 years Unicompartmental 22 1.77(0.15) | High/Proximal 18 1.74(0.14) Mean 0.03(- Not
2005 Quality Functional Test Arthroplasty () Tibial Difference 0.06,0.12) Significant
(higher scores Osteotomy (P-value>.05)
better, distance, (HTO)

distance/time)-

Function (step
frequency
(steps/s))
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Reference

Quality

Outcome

Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Bdrjesson,M., Moderate Timed 5 years Unicompartmental 22 1.8(0.11) | High/Proximal 18 1.75(0.15) Mean 0.04(- Not
2005 Quality Functional Test Arthroplasty () Tibial Difference 0.04,0.12) Significant
(higher scores Osteotomy (P-value>.05)
better, distance, (HTO)
distance/time)-
Function (step
frequency
(steps/s))
Weidenhielm, L., Moderate Timed 1 years Unicompartmental 36 1.19(.19) | High/Proximal 23 1.09(.15) Mean .1(.006,.19) Treatment 1
1993 Quality Functional Test Arthroplasty () Tibial Difference Significant
(higher scores Osteotomy (P-value<.05)
better, distance, (HTO)
distance/time)-
Function (walk
speed m/s)
Weidenhielm, L., Moderate Timed 1 years Unicompartmental 36 1.78(.13) | High/Proximal 23 1.75(.14) Mean .03(-.04, .10) Not
1993 Quality Functional Test Arthroplasty () Tibial Difference Significant
(higher scores Osteotomy (P-value>.05)
better, distance, (HTO)

distance/time)-

Function (step
frequency
(steps/s))
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TABLE 90: PART 2- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS OSTEOTOMY: PAIN

(HTO)

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Bdrjesson,M., Moderate | Borg scale-Pain | 3 months | Unicompartmental 22 . % High/Proximal 18 . % Author NA Not
2005 Quality on walking() Arthroplasty () Tibial Osteotomy Reported Significant
(HTO) (P-value>.05)
Borjesson,M., Moderate | Borg scale-Pain 5 years Unicompartmental 22 . % High/Proximal 18 . % Author NA Not
2005 Quality on walking Arthroplasty () Tibial Osteotomy Reported Significant
(measured at 1 (HTO) (P-value>.05)
and 5 years with
same scores at
both follow ups)
Weidenhielm, Moderate | Berg scale-Pain 1 years Unicompartmental 36 0.5(0.90) High/Proximal 23 1(1.40) Mean -0.5(-1.14,0.14) Not
L., 1993 Quality on walking() Arthroplasty () Tibial Osteotomy Difference Significant

(P-value>.05)

* See Appendix XIII for details regarding support
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TABLE 91: PART 2- UNICOMPARTMENTAL KNEE ARTHROPLASTY VERSUS OSTEOTOMY: REOPERATION

* See Appendix XIII for details regarding support

Reference Quality Outcome Duratio Treatment 1 Group | Meanl/P | Treatment2 | Group | Mean2/P | Effect Result Favored
Title Details n (Details) 1 1 (Details) 2 2 Measur (95% ClI) Treatment
N (SD1) N (SD2) e
Stukenborg- High Implant 5years | Unicompartment 30 83.33% | High/Proxim 32 78.13% RR 1.07(0.84,1.3 Not
Colsman,C., | Quality Survival- al Arthroplasty ( al Tibial 6) Significan
2001 Reoperation Osteotomy( ) t (P-
(implant value>.05
survival) )
Stukenborg- High Implant 10 Unicompartment 30 76.67% | High/Proxim 32 59.38% RR 1.29(0.91,1.8 Not
Colsman,C., | Quality Survival- years al Arthroplasty ( al Tibial 3) Significan
2001 Reoperation Osteotomy( ) t (P-
(implant value>.05
survival) )
Stukenborg- High Implant 5years | Unicompartment 30 83.33% | High/Proxim 32 78.13% RR 1.07(0.84,1.3 Not
Colsman,C., | Quality Survival- al Arthroplasty ( al Tibial 6) Significan
2001 Reoperation Osteotomy( ) t (P-
(implant value>.05
survival) )
Stukenborg- High Implant 10 Unicompartment 30 76.67% | High/Proxim 32 59.38% RR 1.29(0.91,1.8 Not
Colsman,C., | Quality Survival- years al Arthroplasty ( al Tibial 3) Significan
2001 Reoperation Osteotomy() t (P-
(implant value>.05
survival) )
Weidenhiel | Moderat | Reoperation 5.9 Unicompartment 36 2.78% High/Proxim 23 0.00% RD 0.03(- Not
m, L., 1993 e - months | al Arthroplasty ( al Tibial 0.03,0.08) Significan
Quality | Reoperation Osteotomy t (P-
(aseptic (HTO) value>.05
loosening )
of tibial
plateau
leading to
reoperation)
378



SURGICAL NAVIGATION

Strong evidence supports not using intraoperative navigation in total knee arthroplasty (TKA)
because there is no difference in outcomes or complications.

Strength of Recommendation: Strong Evidence A&k
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Three high quality studies (Thiengwittayaporn 2013, Seon 2009, Kiss 2012) and two moderate
quality studies (Lutzner 2010, Dutton 2008) compared surgical navigation to conventional
instrumentation for total knee arthroplasty. At follow-up greater than 90 days, there were no
differences in patient reported quality of life outcomes (EQ-5D, SF-36 Mental Component
Summary), patient reported knee function (Oxford Knee Score, Knee Society Score, and
WOMAC), and pain (WOMAUC).

Four high quality studies (Lutzner 2008, Church 2007, Chin 2005, Blakeney 2011) and one
moderate quality study (Kalairajah 2005) were all consistent in their findings that length of
surgery favored no surgical navigation. A meta-analysis on infection found no difference in
infection risk comparing surgical navigation to conventional instrumentation for total knee
arthroplasty.

The work group recognizes that there are scenarios where computer navigation theoretically
could be considered, such as malunions, intramedullary implants, or in training scenarios, but the
evidence is insufficient to make a recommendation.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no known harms associated with implementing this recommendation.

FUTURE RESEARCH

The theoretical benefit of surgical navigation is to improve knee function and long-term implant
survival by improving the accuracy of alignment. No consensus on optimal knee alignment in
total knee arthroplasty has been reached. However, coupling of surgical navigation data with
registry implant longevity data has the potential to determine if surgical navigation improves
implant longevity through alignment. The strong evidence indicates that no further research is
needed on reviewed current surgical navigation methods. New surgical navigation methods will
need randomized controlled trials to determine their effectiveness
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RESULTS
SUMMARY OF FINDINGS TABLE 16: SURGICAL NAVIGATION (EARLY FOLLOW-UP < 90 DAYS)
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Summary of Findings
High Quality Moderate Quality
(42]
-
o
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Complications
Complications other 3
Fall in HB, g/dL O @
Infection- Complications O O O O
Manipulation Under Anesthesia- Other O O
Blood Loss O O @
Drainage- Complications O @
Composite

| knee SocietyScorekss | | | | O [ | | | | ||

Function

Knee Society Score-Function- Function @
Timed Functional Test (higher scores better, distance, distance/time)- Function @
Womac-function averaged VAS Version (0-100)

Length of Surgery

| Length Of Surgery- LengthOfsurgery .| |0 | @000 | | 0 |

Pain

| Womac-Pain averaged VAS version(0-200) | | | | O | | | | | | ||

Reoperation

eoremionsoneemmane | ol | || [ ]|
Reoperation polyethylene exchange

Stiffness

Womac-stiffness averaged VAS Version (0-100) QO
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SUMMARY OF FINDINGS TABLE 17: SURGICAL NAVIGATION (LATE FOLLOW-UP > 90 DAYS)

Summary of Findings
High Quality Moderate Quality

® Favors Surgical Navigation
® Favors No Surgical Navigation

O Not Significant 3
Euroqol-5d(Eg-5d) Total- Composite
Oxford Knee Score (Oks)- Composite
SF-36 Mental Component summary

Womac-overall- Composite Likert (0-96) o

Thiengwittayaporn,S., 2013

Seon,J.K., 2009
Kiss,R.M., 2012
Lutzner,J., 2010
Dutton,A.Q., 2008

O
ole

Knee Society Score-Function- Function $)
Muscle Strength- Function
Timed Functional Test (higher scores better, distance, distance/time)- Function O
Range Of Motion(overall) - Function O

ole

Womac-Pain Likert Version (0-20)
Hospital for Special Surgery Knee Rating

ele)
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FIGURE 6 SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION - INFECTION

reference Outcome Events, Events, %
title(1) Details(1) RR (95% CI) Treatment Control  Weight
|
|
Thiengwittayaporn,S., 2013 Superficial infectiun< ¢ > 1.00 (0.06, 15.61) 1/58 1/58 31.95
|
Decking,R., 2005 Superficial infection 4 0.93(0.14,6.09)  2/27 2/25 68.05
[
|
Blakeney,W.G., 2011 Deep Infection : > 0.00¢(.,.) 0/36 1/70 0.00
|
|
|
|
Dutton,A.Q., 2008 Deep Infection | > 0.00¢(.,.) 0/52 1/56 0.00
|
|

Overall (I-squared = 0.0%, p = 0.962) 0.95(0.20,4.49)  3/173 5/209  100.00

NOTE: Weights are from random effects analysis

.0641 1 15.6

favors navigation favors conventional

>0(.,.) means study risk ratio is inestimable due to zero events in one arm, but it still can contribute to the overall pooled Mantel Haenszel risk ratio
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QUALITY EVALUATION TABLE 9: SURGICAL NAVIGATION

Quality Chart Key

® =No Flaw in Domain of Interest
O =Flawin Domain of Interest

'ﬂ = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Variables | Follow-Up Length | Other Bias? (If Inclusion Strength
Recruitment retrospective comparative,
mark Yes)
Not best available .
Mohanlal,P.K., 2013 @) [ ] [ ] [ ] [ ] O . Low Quality
evidence
QE - Intervention - Randomized
Study Random Sequence Allocation Blinding Incomplete Selective Other Inclusion Strength
Generation Concealment Outcome Data Reporting Bias
Blakeney,W.G., 2011 9 9 [ ] 9 ® 9 Include High Quality
Chin,P.L., 2005 9 [ ] ¢ ] ® O [ ] Include High Quality
Church,J.S., 2007 ® q ] [ ] [ ] [ ] [ ] Include High Quality
Decking,R., 2005 @ 9 ¢ ] ® [ ] 9 Include High Quality
Dutton,A.Q., 2008 ® o ® o ® ®) Include '\Q"S;ftr;te
Hoffart,H.E., 2012 O O O (] O O Include Low Quality
Kalairajah,Y., 2005 (q ] 9 9 ® O 9 Include High Quality
. Moderate
Kim,Y .-H., 2007 (¢ ] q ] ¢ ] [ ] O [ ] Include Quality
Kim,Y.H., 2008 ® q ) () @ ® ® Include High Quality
Kiss,R.M., 2012 d () QD 9 ® ® Include High Quality
Lutzner,J., 2008 @ (] (] [ ] ® [ ] Include High Quality
Moderate
Lutzner,J., 2010 9 q ] ¢ ] 9 o O Include Quality
Seon,J.K., 2009 ® q ¢ ] ® [ ] [ ] Include High Quality
Thiengwittayaporn,S., 2013 ¢ ] Q Q [ ® 9 Include High Quality
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Study Random Sequence Allocation Blinding Incomplete Selective Other Inclusion Strength
Generation Concealment Outcome Data Reporting Bias
Not best available | Moderate
REaiE e, AUE P ® o ® O ® evidence Quality
Not best available | Moderate
Weng,Y.J., 2009 O O ® ® ® ® evidence Quality
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Detailed Data Tables
TABLE 92: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: COMPLICATIONS

Reference Quality Outcome Duration | Treatmentl | Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Kalairajah,Y., 2005 High Blood Loss - Intra-Op Surgical 30 1351(466.68 No Surgical 30 1747(461.09 Mean -396(- Treatment 1
Quality | Complications Navigation ( ) Navigation () ) Differenc 630.76,- Significant
(ml) ) e 161.24) (P-value<.05)
Kalairajah,Y., 2005 High Fall in HB, Post-Op Surgical 30 36.5(9.22) No Surgical 30 52.6(17.05) Mean -16.1(- Treatment 1
Quality g/dL Navigation ( Navigation () Differenc | 23.04,-9.16) Significant
(Calculated Hb ) e (P-value<.05)
loss in g/dl)
Blakeney,W.G., 2011 High Manipulation Post-Op Surgical 36 0.00% No Surgical 34 2.94% RD -0.03(- Not
Quality Under Navigation ( Navigation 0.09,0.03) Significant
Anesthesia- ) (Extramedullary (P-value>.05)
Other () Guide)
Blakeney,W.G., 2011 High Infection- Post-Op Surgical 36 0.00% No Surgical 34 2.94% RD -0.03(- Not
Quality | Complications Navigation ( Navigation 0.09,0.03) Significant
0 ) (Extramedullary (P-value>.05)
Guide)
Blakeney,W.G., 2011 High Manipulation Post-Op Surgical 36 0.00% No Surgical 36 2.78% RD -0.03(- Not
Quality Under Navigation ( Navigation 0.08,0.03) Significant
Anesthesia- ) (Intramedullary (P-value>.05)
Other () Guide)
Blakeney,W.G., 2011 High Infection- Post-Op Surgical 36 0.00% No Surgical 36 0.00% RD 0.00(0.00,0. Not
Quality | Complications Navigation ( Navigation 00) Significant
0 ) (Intramedullary (P-value>.05)
Guide)
Chin,P.L., 2005 High Drainage- Intra-Op Surgical 30 290.3(.) No Surgical 30 396.3(.) Author NA Treatment 1
Quality | Complications Navigation ( Navigation Reported Significant
(ml) ) (Intramedullary (P-value<.05)
Guide)
Chin,P.L., 2005 High Fall in HB, Intra-Op Surgical 30 2.56(.) No Surgical 30 3.14() Author NA Not
Quality g/dL () Navigation ( Navigation Reported Significant
(Intramedullary (P-value>.05)
Guide)
Chin,P.L., 2005 High Drainage- Intra-Op Surgical 30 290.3(.) No Surgical 30 400.5(.) Author NA Treatment 1
Quality | Complications Navigation ( Navigation Reported Significant
(ml) ) (Extramedullary (P-value<.05)
Guide)
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Reference Quality Outcome Duration | Treatmentl | Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Chin,P.L., 2005 High Fall in HB, Intra-Op Surgical 30 2.56(.) No Surgical 30 2.94() Author NA Not
Quality g/dL () Navigation ( Navigation Reported Significant
) (Extramedullary (P-value>.05)
Guide)
Decking,R., 2005 High Infection- Post-Op Surgical 27 7.41% No Surgical 25 8.00% RR 0.93(0.14,6. Not
Quality | Complications Navigation Navigation (Manually 09) Significant
O (Computer Implanted TKAS) (P-value>.05)
Assisted
Navigation)
Kim,Y.H., 2008 High complications | Post-Op Surgical 210 48.57% No Surgical 210 51.90% RR 0.94(0.77,1. Not
Quality other (fat Navigation ( Navigation () 13) Significant
embolism (P-value>.05)
measured as at
leats 1 fat
globule found)
Kim,Y.H., 2008 High complications | Post-Op Surgical 210 17.14% No Surgical 210 14.76% RR 1.16(0.75,1. Not
Quality other (at least Navigation ( Navigation () 80) Significant
1 bone marrow (P-value>.05)
cell
embolization)
Thiengwittayaporn,S. High Blood Loss - Peri-Op Surgical 58 423(227.95) No Surgical 58 449(238.75) Mean -26(- Not
, 2013 Quality | Complications Navigation ( Navigation () Differenc | 110.95,58.9 Significant
(ml) e 5) (P-value>.05)
Thiengwittayaporn,S. High Infection- Post-Op Surgical 58 1.72% No Surgical 58 1.72% RR 1.00(0.06,15 Not
, 2013 Quality | Complications Navigation ( Navigation () .61) Significant
(Superficial ) (P-value>.05)
infection)
Thiengwittayaporn,S. High Manipulation Post-Op Surgical 58 1.72% No Surgical 58 0.00% RD 0.02(- Not
, 2013 Quality Under Navigation ( Navigation () 0.02,0.05) Significant
Anesthesia- ) (P-value>.05)
Other (Need
for
Manipulation)
Thiengwittayaporn,S. High Drainage- Post-Op Surgical 58 1.72% No Surgical 58 0.00% RD 0.02(- Not
, 2013 Quality | Complications Navigation ( Navigation () 0.02,0.05) Significant
(Prolonged (P-value>.05)
wound
drainage)
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Reference Quality Outcome Duration | Treatmentl | Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Dutton,A.Q., 2008 Moderat Infection- Post-Op Surgical 52 0.00% No Surgical 56 1.79% RD -0.02(- Not
e Quality | Complications Navigation ( Navigation () 0.05,0.02) Significant
(Infection ) (P-value>.05)
requiring
readmission)
Kim,Y.-H., 2007 Moderat Blood Loss - Intra-Op Surgical 100 277(.) No Surgical 100 264.7(.) Author NA Not
e Quality | Complications Navigation ( Navigation () Reported Significant
(ml) ) (P-value>.05)
Kim,Y.-H., 2007 Moderat Overall Post-Op Surgical 100 7.00% No Surgical 100 1.00% RR 7.00(0.88,55 Not
e Quality | Complications Navigation ( Navigation () .86) Significant
- ) (P-value>.05)
Complications
9)
Kim,Y.-H., 2007 Moderat Drainage- Post-Op Surgical 100 783.3() No Surgical 100 750(.) Author NA Not
e Quality | Complications Navigation ( Navigation () Reported Significant
(ml) ) (P-value>.05)
Hoffart,H.E., 2012 Low Overall 5 years Surgical 98 6.12% No Surgical 97 7.22% RR 0.85(0.30,2. Not
Quality | Complications Navigation ( Navigation () 43) Significant
- ) (P-value>.05)

Complications
([ctrl: Short
term
complications:
pulmonary
embolus (1),
deep venous
thrombosis (3),
cerebrovascula
r accident with
hemiparesis
(1), anaemia
(1) and
delayed wound
healing (1).]
[navig short
term
complications:
Short term
complications:
deep
infection])
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Reference
Title

Quality

Outcome
Details

Duration

Treatment 1
(Details)

Groupl

Meanl/P1
(SD1)

Treatment 2
(Details)

Group2

Mean2/P2
(SD2)

Effect
Measure

Result
(95% ClI)

Favored
Treatment

Hoffart,H.E., 2012

Low
Quality

Overall
Complications
Complications

([ctrl: Late
complications:
revision (1),
femoral
osteolysis(2)
[navig.:distal
femoral
calcification
(1), synovial
hypertrophy(1)

adhesions(1)])

5 years

Surgical
Navigation (

)

98

3.06%

No Surgical
Navigation ()

97

3.09%

RR

0.99(0.20,4.
78)

Not
Significant
(P-value>.05)
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TABLE 93: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: COMPOSITE
Reference Quality Outcome Duration Treatment 1 Groupl Mean1/P1 Treatment 2 Group2 Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Seon,J.K., High Womac-overall- 2 years Surgical 43 32.3() No Surgical 42 32.2() Author NA Not
2009 Quality | Composite Likert Navigation () Navigation () Reported Significant (P-
(0-96) () value>.05)
Dutton,A.Q., | Moderate SF-36 Mental 5.9 Surgical 52 57() No Surgical 56 58(.) Author NA Not
2008 Quality Component months Navigation () Navigation () Reported Significant (P-
summary( ) value>.05)
Dutton,A.Q., | Moderate Oxford Knee 5.9 Surgical 52 20() No Surgical 56 22() Author NA Not
2008 Quality Score (Oks)- months Navigation () Navigation () Reported Significant (P-
Composite( ) value>.05)
LutznerJ., | Moderate | Euroqol-5d (Eg- | 1.6 years Surgical 38 . % No Surgical 35 . % Author NA Not
2010 Quality 5d) Total- Navigation () Navigation () Reported Significant (P-
Composite( ) value>.05)
TABLE 94: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: FUNCTION
Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Mizu-uchi,H., 2008 Moderate Knee Society 6 months Surgical 37 78.1() No Surgical 39 78.2()) Author NA Not
Quality Score- Navigation ( Navigation () Reported Significant
Function- ) (P-
Function () value>.05)
Decking,R., 2005 High Womac- 3 months Surgical 27 20(16.00) No Surgical 25 23(15.00) Mean -3(- Not
Quality function Navigation Navigation Difference 11.43,5.43) Significant
averaged VAS (Computer (Manually (P-
Version (0-100) Assisted Implanted TKAS) value>.05)
(Scale unclear. Navigation)
Reported on
10cm scale.
Extracted on
100mm scale.)

390



Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Kiss,R.M., 2012 High Timed 5.9 Surgical 15 0.8(0.20) No Surgical 15 0.8(0.30) Mean 0(-0.18,0.18) Not
Quality Functional Test | months Navigation ( Navigation () Difference Significant
(higher scores ) (P-
better, distance, value>.05)
distance/time)-
Function
(Walking speed
(mf/s))
Kiss,R.M., 2012 High Timed 11.8 Surgical 15 1(0.20) No Surgical 15 1(0.20) Mean 0(-0.14,0.14) Not
Quality Functional Test | months Navigation ( Navigation () Difference Significant
(higher scores ) (P-
better, distance, value>.05)
distance/time)-
Function
(Walking speed
(m/s))
Seon,J.K., 2009 High Range Of 2 years Surgical 43 129(.) No Surgical 42 129.2() Author NA Not
Quality Motion Navigation ( Navigation () Reported Significant
(overall) - ) (P-
Function () value>.05)
Thiengwittayaporn,S., High Knee Society 14 Surgical 58 65(2.31) No Surgical 58 64(2.72) Mean 1(0.08,1.92) Treatment 1
2013 Quality Score- months Navigation ( Navigation () Difference Significant
Function- (P-
Function () value<.05)
Thiengwittayaporn,S., High Knee Society 6 years Surgical 58 67.3(4.64) No Surgical 58 66.7(2.77) Mean 0.6(- Not
2013 Quality Score- Navigation ( Navigation () Difference 0.79,1.99) Significant
Function- ) (P-
Function () value>.05)
Dutton,A.Q., 2008 Moderate Muscle 5.9 Surgical 52 14() No Surgical 56 15() Author NA Not
Quality Strength- months Navigation ( Navigation () Reported Significant
Function (P-
(Manual muscle value>.05)

testing (kg))




Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Dutton,A.Q., 2008 Moderate Timed 1 months Surgical 52 . % No Surgical 56 . % Author NA Treatment 1
Quality Functional Test Navigation ( Navigation () Reported Significant
(higher scores ) (P-
better, distance, value<.05)
distance/time)-
Function
(Walking
ability: number
of patients able
to walk
independently
for more than
30 min)
Decking,R., 2005 High Knee Society 3 months Surgical 27 167.7(24.80) No Surgical 25 160.6(22.20) Mean 7.1(- Not
Quality Score Navigation Navigation Difference | 5.68,19.88) Significant
KSS(Scale (Computer (Manually (P-
unclear. KSS Assisted Implanted TKAS) value>.05)
generally on 0- Navigation)
100 scale?)
Latzner,J., 2010 High Knee Society 1 months Surgical 38 . % No Surgical 35 . % Author NA Not
Quality Score- Navigation ( Navigation () Reported Significant
Function- ) (P-
Function value>.05)
(Improvement
in score)
Dutton,A.Q., 2008 Moderate Timed 5.9 Surgical 52 . % No Surgical 56 . % Author NA Not
Quality Functional Test | months Navigation ( Navigation () Reported Significant
(higher scores (P-
value>.05)

better, distance,

distance/time)-
Function
(Walking

ability: number

of patients able
to walk

independently

for more than
30 min)




TABLE 95: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: LENGTH OF SURGERY

Reference Quality Outcome Duration | Treatmentl | Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% ClI) Treatment
Kalairajah,Y., 2005 High Length Of Intra-Op Surgical 30 89(13.97) | No Surgical Navigation () 30 74(22.36) Mean 15(5.57,24.43) | Treatment 2
Quality Surgery- Navigation ( Difference Significant
Length Of ) (P-
Surgery () value<.05)
Blakeney,W.G., 2011 High Length Of NA Surgical 36 107() No Surgical Navigation 34 83() Author NA Treatment 2
Quality Surgery- Navigation ( (Extramedullary Guide) Reported Significant
Length Of (P-
Surgery value<.05)
(Minutes)
Blakeney,W.G., 2011 High Length Of NA Surgical 36 107(.) No Surgical Navigation 36 88(.) Author NA Treatment 2
Quality Surgery- Navigation ( (Intramedullary Guide) Reported Significant
Length Of (P-
Surgery value<.05)
(Minutes)
Chin,P.L., 2005 High Length Of Intra-Op Surgical 30 118.2(.) No Surgical Navigation 30 83.5(.) Author NA Treatment 2
Quality Surgery- Navigation ( (Intramedullary Guide) Reported Significant
Length Of (P-
Surgery value<.05)
(Minutes)
Chin,P.L., 2005 High Length Of Intra-Op Surgical 30 118.2() No Surgical Navigation 30 90.3(.) Author NA Treatment 2
Quality Surgery- Navigation ( (Extramedullary Guide) Reported Significant
Length Of ) (P-
Surgery value<.05)
(Minutes)
Church,J.S., 2007 High Length Of Intra-Op Surgical 14 74.1() No Surgical Navigation () 12 56.8(.) Author NA Treatment 2
Quality Surgery- Navigation ( Reported Significant
Length Of ) (P-
Surgery () value<.05)
Lutzner,J., 2008 High Length Of Intra-Op Surgical 40 . % No Surgical Navigation () 40 . % Author NA Treatment 2
Quality Surgery- Navigation ( Reported Significant
Length Of ) (P-
Surgery value<.05)
(Minutes)
Thiengwittayaporn,S., High Length Of Intra-Op Surgical 58 159(28.2) | No Surgical Navigation () 58 117(21.77) Mean 42 (32.73, Treatment 2
2013 Quality Surgery- Navigation ( Difference 51.27) Significant
Length Of (P-
Surgery value<.05)
(min)
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TABLE 96: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: PAIN

Reference | Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Cl) Treatment
Decking,R., High Womac-Pain 3 months | Surgical Navigation 27 19(20.00) No Surgical 25 19(17.00) Mean 0(-10.07,10.07) Not
2005 Quality | averaged VAS (Computer Assisted Navigation (Manually Difference Significant
Version (0- Navigation) Implanted TKAS) (P-value>.05)
100) (Scale
unclear.
Reported on
10cm scale.
Extracted on
100mm scale.)
Seon,J.K., High Hospital for 2 years Surgical Navigation 43 28.7() No Surgical 42 29.2() Author NA Not
2009 Quality | Special Surgery O Navigation () Reported Significant
Knee (P-value>.05)
Rating(Pain
subscale)
Seon,J.K., High Womac-Pain 2 years Surgical Navigation 43 6.1(.) No Surgical 42 6.3(.) Author NA Not
2009 Quality | Likert Version @) Navigation () Reported Significant
(0-20) () (P-value>.05)
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TABLE 97: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: REOPERATION

Reference Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment2 | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Thiengwittayaporn,S., High Reoperation- Post-Op Surgical 58 1.72% No Surgical 58 1.72% RR 1.00(0.06,15.61) Not
2013 Quality Reoperation (Open Navigation ( Navigation () Significant
reduction surgery for ) (P-value>.05)
fracture (in non-
navigation group: for
patellar fracture; for
navigation group: for
supracondylar
fracture))
Thiengwittayaporn,S., High Outcomes Of Post-Op Surgical 58 0.00% No Surgical 58 1.72% RD -0.02(-0.05,0.02) Not
2013 Quality Conversions- Navigation ( Navigation () Significant

Reoperation (Poly
ethylene exchange for
postoperative
recurvatum)

(P-value>.05)

* See Appendix XIII for details regarding support
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TABLE 98: SURGICAL NAVIGATION VERSUS NO SURGICAL NAVIGATION: STIFFNESS

Treatment 2

Outcome | Duration | Treatment 1
Details (Details) (Details)
Womac- Surgical No Surgical
stiffness months Navigation Navigation
averaged (Computer (Manually
VAS Assisted Implanted
Version (0- Navigation) TKAS)
100) (Scale
unclear.
Reported
on 10cm
scale.
Extracted
on 100mm
scale.)

* See Appendix XIII for details regarding support




PATIENT SPECIFIC TECHNOLOGY

A. PATIENT SPECIFIC INSTRUMENTATION: PAIN AND FUNCTION
Strong evidence supports not using patient specific instrumentation compared to conventional
instrumentation for total knee arthroplasty (TKA) because there is no difference in pain or
functional outcomes.

Strength of Recommendation: Strong Evidence XA Ak
Description: Evidence from two or more “High”” strength studies with consistent findings for recommending for or
against the intervention.

B. PATIENT SPECIFIC INSTRUMENTATION: TRANSFUSIONS AND

COMPLICATIONS
Moderate evidence supports not using patient specific instrumentation compared to conventional
instrumentation for total knee arthroplasty (TKA) because there is no difference in transfusions
or complications.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single ““High’” quality study for recommending for or against the intervention.

RATIONALE

Two high quality studies (Pfitzner 2014 and Pietsch 2013) demonstrated no difference in knee
society and visual analog pain scores between patient specific cutting guides and conventional
instrumentation. Both studies also found no difference in knee society function score and one
study (Pfitzner 2014) additionally found no difference in the overall WOMAC score. There was
heterogeneity in outcomes regarding perioperative blood loss with Pietsch 2013 demonstrating a
clinically significant difference in perioperative blood loss, however, no impact in the drop in
hgb and need for transfusion. This indicates that while there is some improvement in blood loss
in patients who receive patient specific instrumentation there was no significant clinical impact
when compared to conventional instrumentation. Three moderate quality studies and one low
quality study found similar results with no significant difference between both treatment groups.

There was no evidence to demonstrate a clinically relevant difference in surgical time or shorter
length of stay when comparing both groups. One moderate quality study (Boonen 2013) found
no difference in hospital length of stay between both groups.

The work group recognizes that there are scenarios where patient specific instrumentation
theoretically could be considered but the evidence is insufficient to make a recommendation.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no risks or Harms with implementation
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FUTURE RESEARCH

Further study into the impact of patient specific cutting guides on blood loss and potential
transfusion rates would be appropriate.
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RESULTS
SUMMARY OF FINDINGS TABLE 30: PATIENT SPECIFIC TECHNOLOGY

Summary of Findings
High Quality Moderate Quality Low Quality

® Favors Patient Specific Technology
® Favors Traditional Instrumentation

O Not Significant

Complications

Complications other
Fall in HB, g/dL
Blood transfusion %
Need Transfusion- Complications
Blood Loss
Composite

“Womac-overall- Composite Likert (096) | O [

Function

Knee Society Score-Function- Function | OlO [ [ ||

Length of Stay

“Length Of Recovery-Length Ofstay | || P O

Length of Surgery

| Length Of Surgery- LengthOfSurgery [ O @0 10 |

Pain

Hamilton,W.G., 2013
Chareancholvanich,K., 2013
Boonen,B., 2013

Pietsch,M., 2013
Pfitzner,T., 2014

Roh,Y.W.,, 2013
Chen,l.Y., 2014

Knee Society Score-Pain- Pain
Vas Pain (10cm)- Pain

* See Appendix XIII for details regarding support
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QUALITY EVALUATION TABLE 20: PATIENT SPECIFIC TECHNOLOGY

Quality Chart Key

. =No Flaw in Domain of Interest

'D =Flawin Domain of Interest

) = Half flaw in domain of interest

QE - Intervention - Observational

Study Design Participant Allocation Confounding Follow-Up Other Bias? (If Inclusion Strength
Recruitment Variables Length retrospective
comparative, mark
Yes)
Chen,J.Y., 2014 O . . . . . Include Low Quality
QE - Intervention - Randomized
Study Random Allocation Blinding Incomplete Selective Other Inclusion Strength
Sequence Concealment Outcome Data Reporting Bias
Generation
Moderate
Boonen,B., 2013 O O . . O O Include Quality
. Moderate
Chareancholvanich,K., 2013 o o O . . . Include Quality
. Moderate
Hamilton,W.G., 2013 O o . O . O Include Quality
Pfitzner,T., 2014 . . O . . . Include High Quality
Pietsch,M., 2013 O O O . . . Include High Quality
Roh,Y.W., 2013 ® ® O ® O @ | Include I(\gﬂl?zg?t?te
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DETAILED DATA TABLES
TABLE 99: PATIENT SPECIFIC TECHNOLOGY VERSUS CONVENTIONAL INSTRUMENTATION: COMPLICATIONS

* See Appendix XIII for details regarding support

Reference Quality Outcome Duratio Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Pietsch,M., High Blood Loss - | Post-Op Use Of Patient 40 391(186.0 No Use Of Patient 40 603(239.0 Mean -212(-305.85,- Treatment
2013 Quality | Complicatio Specific 0) Specific 0) Difference 118.15) 1
ns (ml) Technology(custo Technology(minima Significant
m fit MRI=based Ily invasive (P-
pin guide with conventional value<.05)
minimally surgery)
invasive surgery)
Pietsch,M., High Need Post-Op Use Of Patient 40 7.50% No Use Of Patient 40 10.00% RR 0.75(0.18,3.14) Not
2013 Quality | Transfusion- Specific Specific Significant
Complicatio Technology(custo Technology(minima (P-
ns () m fit MRI=based Ily invasive value>.05)
pin guide with conventional
minimally surgery)
invasive surgery)
Pietsch,M., High Fall in HB, Post-Op Use Of Patient 40 3.6(1.00) No Use Of Patient 40 4.1(1.20) Mean -0.5(-0.98,-0.02) Treatment
2013 Quality g/dL(HB Specific Specific Difference 1
loss) Technology(custo Technology(minima Significant
m fit MRI=based Ily invasive (P-
pin guide with conventional value<.05)
minimally surgery)
invasive surgery)
Boonen,B., Moderat | Fall in HB, 1 Days Use Of Patient 45 7.5(0.70) No Use Of Patient 45 7.4(1.10) Mean 0.1(-0.28,0.48) Not
2013 e g/dL(raw hb Specific Specific Difference Significant
Quality levels Technology(MRI Technology() (P-
mmol/L) ptient specific value>.05)
guides)
Boonen,B., Moderat | Fall in HB, 3 Days Use Of Patient 45 6.9(0.80) No Use Of Patient 45 6.7(1.30) Mean 0.2(-0.25,0.65) Not
2013 e g/dL(raw hb Specific Specific Difference Significant
Quality levels Technology(MRI Technology( ) (P-
mmol/L) ptient specific value>.05)
guides)
Boonen,B., Moderat | Blood Loss - Peri-Op Use Of Patient . . % No Use Of Patient . . % Author NA Treatment
2013 e Complicatio Specific Specific Reported 1
Quality ns (ml) Technology(MRI Technology() Significant
ptient specific (P-
guides) value<.05)
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Reference Quality Outcome Duratio Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details n (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Chareancholvani | Moderat | Blood Loss - | Intra-Op Use Of Patient 40 614.8(.) No Use Of Patient 40 581.8(.) Author NA Not
ch,K., 2013 e Complicatio Specific Specific Reported Significant
Quality ns (ml) Technology(patie Technology( ) (P-
nt specific cutting value>.05)
guides)
Chareancholvani | Moderat Blood Intra-Op Use Of Patient 40 20.00% No Use Of Patient 40 25.00% RR 0.80(0.35,1.82) Not
ch,K., 2013 e transfusion Specific Specific Significant
Quality %() Technology(patie Technology() (P-
nt specific cutting value>.05)
guides)
Roh,Y.W., 2013 | Moderat | Blood Loss - | Post-Op Use Of Patient 42 783.7(.) No Use Of Patient 48 843.8(.) Author NA Not
e Complicatio Specific Specific Reported Significant
Quality ns (ml) Technology( ) Technology( ) (P-
value>.05)
Chen,J.Y., 2014 Low complication | Post-Op Use Of Patient 29 3.45% No Use Of Patient 30 0.00% RD 0.03(-0.03,0.10) Not
Quality s other Specific Specific Significant
(Non-ST Technology(patie Technology() (P-
Elevation nt specific value>.05)
Myocardial instrumentation
Infarction with MRI scan)
(NSTEMI))
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TABLE 100: PATIENT SPECIFIC TECHNOLOGY VERSUS CONVENTIONAL INSTRUMENTATION: COMPOSITE

Reference | Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% Treatment
Cl)
Pfitzner,T., High Womac-overall- 3 months Use Of Patient Specific . % No Use Of 30 . % Author NA Not Significant
2014 Quality | Composite Likert (0- Technology(MRI patient Patient Specific Reported (P-value>.05)
96) () specific cutting blocks) Technology( )

* See Appendix XIII for details regarding support
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TABLE 101: PATIENT SPECIFIC TECHNOLOGY VERSUS CONVENTIONAL INSTRUMENTATION: FUNCTION

Function ()

Technology(custom fit
MRI=based pin guide
with minimally
invasive surgery)

Technology(minimally
invasive conventional
surgery)

Reference | Quality Qutcome Duration Treatment 1 Groupl | Meanl1/P1 Treatment 2 Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) (Details) N (SD2) Measure (95% CI) Treatment
Pfitzner,T., High Knee Society 3 months Use Of Patient . % No Use Of Patient 30 . % Author NA Not
2014 Quality | Score-Function- Specific Specific Technology() Reported Significant
Function () Technology(MRI (P-value>.05)
patient specific cutting
blocks)
Pietsch,M., High Knee Society 2 weeks Use Of Patient 40 57(11.00) No Use Of Patient 40 56(13.00) Mean 1(- Not
2013 Quality | Score-Function- Specific Specific Difference | 4.28,6.28) Significant
Function () Technology(custom fit Technology(minimally (P-value>.05)
MRI=based pin guide invasive conventional
with minimally surgery)
invasive surgery)
Pietsch,M., High Knee Society 14 Use Of Patient 40 79(14.00) No Use Of Patient 40 79(15.00) Mean 0(- Not
2013 Quality | Score-Function- months Specific Specific Difference | 6.36,6.36) Significant
Function () Technology(custom fit Technology(minimally (P-value>.05)
MRI=based pin guide invasive conventional
with minimally surgery)
invasive surgery)
Pietsch,M., High Knee Society 2.8 Use Of Patient 40 86(12.00) No Use Of Patient 40 86(13.00) Mean 0(- Not
2013 Quality | Score-Function- months Specific Specific Difference | 5.48,5.48) Significant

(P-value>.05)

* See Appendix XIII for details regarding support
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TABLE 102: PATIENT SPECIFIC TECHNOLOGY VERSUS CONVENTIONAL INSTRUMENTATION: LENGTH OF STAY

Reference Quality Qutcome | Duration Treatment 1 Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Boonen,B., 2013 Moderate Length Of | Peri-Op Use Of Patient 90 3.6(1.50) No Use Of 90 3.7(1.40) Mean -0.1(-0.52,0.32) Not
Quality Recovery- Specific Patient Difference Significant
Length Of Technology(MRI Specific (P-value>.05)
Stay ptient specific Technology(
(days) guides)
Chareancholvanich,K., | Moderate Length Of During Use Of Patient . % No Use Of . % Author NA Not
2013 Quality Recovery- | Hospital Specific Patient Reported Significant
Length Of Stay Technology(patient Specific (P-value>.05)
Stay specific cutting Technology(
(days) guides)

* See Appendix XIII for details regarding support
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TABLE 103: PATIENT SPECIFIC TECHNOLOGY VERSUS CONVENTIONAL INSTRUMENTATION: LENGTH OF SURGERY

* See Appendix XIII for details regarding support

Reference Quality Outcome Duration Treatment 1 Groupl | Meanl/P1 Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure (95% CI) Treatment
(Details)
Roh,Y.W., Moderate Length Of Intra-Op Use Of Patient 42 59.4(.) No Use Of 48 46.6(.) Author NA Treatment
2013 Quality Surgery- Specific Patient Reported 2
Length Of Technology( ) Specific Significant
Surgery Technology( (P-
(minutes) value<.05)
Pfitzner,T., High Length Of Intra-Op Use Of Patient . % No Use Of 30 . % Author NA Treatment
2014 Quality Surgery- Specific Patient Reported 1
Length Of Technology(MRI Specific Significant
Surgery () patient specific Technology( (P-
cutting blocks) value<.05)
Boonen,B., Moderate Length Of Intra-Op Use Of Patient 90 44.7(6.50) No Use Of 90 50(10.60) Mean -5.3(-7.87,-2.73) Treatment
2013 Quality Surgery- Specific Patient Difference 1
Length Of Technology(MRI Specific Significant
Surgery (in ptient specific Technology( (P-
minutes) guides) ) value<.05)
Hamilton,W.G., | Moderate Length Of Intra-Op Use Of Patient 26 3447(298.00) | No Use Of 26 3707(348.00) Mean -260(-436.11,- Treatment
2013 Quality Surgery- Specific Patient Difference 83.89) 1
Length Of Technology(patient Specific Significant
Surgery (in specific Technology( (P-
seconds) instrumentation ) value<.05)
with CT scan)
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TABLE 104: PATIENT SPECIFIC TECHNOLOGY VERSUS CONVENTIONAL INSTRUMENTATION: PAIN

Referenc | Qualit | Outcom | Duratio Treatment 1 Group | Meanl/P Treatment 2 Group | Mean2/P Effect Result Favored
e y e n (Details) 1 1 (Details) 2 2 Measure (95% Treatme
Title Details N (SD1) N (SD2) Cl) nt
Pfitzner,T | High Knee 3 Use Of Patient 30 . % No Use Of Patient 30 . % Author NA Not
., 2014 Qualit | Society | months Specific Specific Reported Significan
y Score- Technology(MRI Technology( ) t (P-
Pain- patient specific value>.05
Pain () cutting blocks) )
Pietsch,M | High | VasPain | 1 Days Use Of Patient 40 2.6(0.70) No Use Of Patient 40 2.9(0.80) Mean -0.3(- Not
., 2013 Qualit | (10cm)- Specific Specific Differenc | 0.63,0.03 | Significan
y Pain () Technology(custo Technology(minimal e ) t (P-
m fit MRI=based ly invasive value>.05
pin guide with conventional )
minimally surgery)
invasive surgery)
Pietsch,M High | VasPain | 3 Days Use Of Patient 40 2.6(0.60) No Use Of Patient 40 2.6(0.70) Mean 0(- Not
., 2013 Qualit | (10cm)- Specific Specific Differenc | 0.29,0.29 | Significan
y Pain () Technology(custo Technology(minimal e ) t (P-
m fit MRI=based ly invasive value>.05
pin guide with conventional )
minimally surgery)
invasive surgery)
Pietsch,M | High | VasPain 1.4 Use Of Patient 40 2(0.70) No Use Of Patient 40 2.1(0.70) Mean -0.1(- Not
., 2013 Qualit | (10cm)- weeks Specific Specific Differenc | 0.41,0.21 | Significan
y Pain () Technology(custo Technology(minimal e ) t (P-
m fit MRI=based ly invasive value>.05
pin guide with conventional )
minimally surgery)
invasive surgery)
Pietsch,M High | VasPain 1.4 Use Of Patient 40 1.1(9.00) No Use Of Patient 40 1.3(1.00) Mean -0.2(- Not
., 2013 Qualit | (10cm)- | months Specific Specific Differenc | 3.01,2.61 | Significan
y Pain () Technology(custo Technology(minimal e ) t (P-
m fit MRI=based ly invasive value>.05
pin guide with conventional )
minimally surgery)
invasive surgery)
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Referenc | Qualit | Outcom | Duratio Treatment 1 Group | Meanl/P Treatment 2 Group | Mean2/P Effect Result Favored
e y e n (Details) 1 1 (Details) 2 2 Measure (95% Treatme
Title Details N (SD1) N (SD2) Cl) nt
Pietsch,M High | Vas Pain 2.8 Use Of Patient 40 0.8(0.80) No Use Of Patient 40 0.9(0.70) Mean -0.1(- Not
., 2013 Qualit | (10cm)- | months Specific Specific Differenc | 0.43,0.23 | Significan
y Pain () Technology(custo Technology(minimal e ) t (P-
m fit MRI=based ly invasive value>.05
pin guide with conventional )
minimally surgery)
invasive surgery)
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DRAINS
Strong evidence supports not using a drain with total knee arthroplasty (TKA) because there is
no difference in complications or outcomes.

Strength of Recommendation: Strong Evidence &k
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Four high-quality studies and three moderate-quality studies were reviewed. These studies
showed no difference in multiple measures including VTE, infection, swelling, blood
transfusions, hematoma formation, range of motion, length of stay, pain or reoperation between
the treatment groups. One high quality study demonstrated a significantly greater need for
manipulation (8 % vs. 0 %, P-value<0.05) in patients who did not receive a drain (Esler, 2003).
Two high-quality studies reported significantly higher transfusion rates in patients who received
a drain (Esler, 2003 and Li 2011). Two high-quality studies found no difference in transfusion
rates in the presence or absence of a drain (Ritter 1994 and Jenny 2001). Meta-analysis of the
included studies did not show significant differences in infection or flexion range of motion in
the presence or absence of a drain. One study (Niskanen 2000) suggested that there may be more
wound drainage in patients without a drain. All studies were relatively small ranging from 20 —
50 patients per treatment group with the exception of one high-quality study with 138 patients
per treatment group (Ritter 1994).

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Potential harms include increased incidence of knee stiffness requiring manipulation with
resultant poor range of motion, and increased wound drainage.

FUTURE RESEARCH

This is an ideal topic for a large, prospective, multi-centered randomized clinical trial. If
appropriately risk adjusted, data from large registries could also be of value. Particular focus
could be given to evaluation of patient-reported outcomes, infection, and long-term functional
outcomes including range of motion.
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RESULTS
SUMMARY OF FINDINGS TABLE 1: DRAINS VERSUS NO DRAINS

Summary of Findings

High Quality Moderate Quality

(=] o

o o 8 - ~
)] h ~ © b k4]
. - o. - 8 q o v
® Favors Drains <§ € , < ‘. [T )
Sedz > 3 ]E
® Favors No Drains = £ R U 2 2 3%
O Not Significant £ 3 J 8 £ g 2|8
ot Significan Es3 535 49 6 &ls

Complications

Complications other

Deep venous thrombosis

Fall in HB, g/dL

Infection- Complications

Manipulation Under Anesthesia- Other
Swelling - Other

VTE- Complications

Blood transfusion %

Effusion

Hematoma O
Need Transfusion- Complications !
Wound Complications O
Blood Loss

00 00O O
O
@ o)

O

ole

Drainage- Complications

Range of Motion(flexion) - Function
Range Of Motion(overall) - Function
Length of Stay

| Length Of Recovery- LengthOfStay | | [ O | |

Pain

| vas pain (10m)-Pain | | [ OO 0

Reoperation

Reoperation- Reoperation
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FIGURE 7 DRAINS VERSUS NO DRAINS: INFECTION PETO ODDS RATIO

reference Outcome Events, Events, %

title(1) Details(1) OR (95% CI) Treatment  Control ~ Weight
I
I
1
1

Ritter, M.A., 1994 superficial : 1.00 (0.06, 16.07) 1/138 1/138 49.92
I
I
1

/ 1

Niskanen,R.0., 2000  superficial \ + : 0.13 (0.00, 6.48) 0/20 1/19 25.03
1
1
I
I

Li,C., 2011 wound infections + : 0.14 (0.00, 6.82) 0/50 1/50 25.05
1
1
[
1

Overall (I-squared = 0.0%, p = 0.599) 1 0.36 (0.05, 2.58) 1/208 3/207 100.00
1
1
I
1
1
1
1
1
1
1
1

I I
.00254 393

favors Drains

favours no drains
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FIGURE 8 DRAINS VERSUS NO DRAINS RANGE OF MOTION IN FLEXION

reference

title(1) days

7 days

Ritter,M.A., 1994 7 days

Li,C., 2011 7 days

WMD (95% Cl)

0.00 (-1.64, 1.64)

-2.00 (-6.70, 2.70)

Jenny,J.Y., 2001 7 days

Subtotal (I-squared = 0.0%, p = 0.528)

2 to 3 days

+ 3.00 (-4.61, 10.61)

-0.09 (-1.61, 1.43)

Li,C., 2011 2 to 3 days

-3.00 (-9.08, 3.08)

Jenny,J.Y., 2001 2 to 3 days

Subtotal (I-squared = 0.0%, p = 0.662) <:

NOTE: Weights are from random effects analysis

-1.00 (-7.60, 5.60)

-2.08 (-6.55, 2.39)

%

Weight

85.61
10.41
3.98

100.00

54.09
45.91

100.00

-10.6
favors no drains

10.6
favours drains
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QUALITY EVALUATION TABLE 1: DRAINS

Quality Chart Key

® =No Flaw in Domain of Interest
O =Flaw in Domain of Interest

f] = Half flaw in domain of interest

Study Random Allocation Blinding Incomplete Selective Other Inclusion Strength
Sequence Concealment Outcome Data Reporting Bias
Generation
Cheng,S.C., 2005 . O . O . Include Moderate Quality
Esler,C.N.A., 2003 . O O . . . Include High Quality
Fan,Y., 2013 () () 9 [ ) ® [ ) Include Moderate Quality
Li,C., 2011 (] (] (] [ ] [ ] [ ) Include High Quality
Niskanen, R.O., 2000 O O O . . . Include High Quality
Omonbude, D., 2010 [ O . O ® O Include Moderate Quality
Ritter, M.A., 1994 . {j . . . . Include High Quality
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DETAILED DATA TABLES

PART 1 : DRAINS VERSUS NO DRAINS

TABLE 105: PART 1- DRAINS VERSUS NO DRAINS: COMPLICATIONS

Reference | Qualit Outcome Duratio | Treatmen | Group | Meanl/P | Treatmen | Group | Mean2/P2 Effect Result Favored
Title \ Details n tl 1 1 t2 2 (SD2) Measur (95% CI) Treatmen
(Details) N (SD1) (Details) N e t
Esler,C.N. High complications Post-Op Drains 50 8.00% No Use Of 50 18.00% RR 0.44(0.15,1.35) Not
A., 2003 Qualit other (fever (closed Drains () Significant
y above 30 degrees wound (P-
celsius) drainage) value>.05)
Esler,C.N. High Deep venous Post-Op Drains 50 0.00% No Use Of 50 0.00% RD 0.00(0.00,0.00) Not
A., 2003 Qualit thrombosis( ) (closed Drains () Significant
y wound (P-
drainage) value>.05)
Esler,C.N. High Hematoma Post-Op Drains 50 0.00% No Use Of 50 0.00% RD 0.00(0.00,0.00) Not
A., 2003 Qualit (hematoma or (closed Drains () Significant
y bruising) wound (P-
drainage) value>.05)
Esler,C.N. High Blood transfusion | Post-Op Drains 50 62.00% | No Use Of 50 38.00% RR 1.63(1.08,2.47) Treatmen
A., 2003 Qualit %(transfusion) (closed Drains () t2
y wound Significan
drainage) t (P-
value<.05)
Jenny,J.Y. High | Swelling - Other ( | 1 weeks | Drains () 30 49(5.00) | No Use Of 30 49(4.00) Mean 0(-2.29,2.29) Not
, 2001 Qualit ) Drains () Differen Significant
y ce (P-
value>.05)
Jenny,J.Y. High Blood transfusion | Post-Op | Drains () 30 36.67% | No Use Of 30 33.33% RR 1.10(0.55,2.19) Not
, 2001 Qualit %() Drains () Significant
y (P-
value>.05)
Jenny,J.Y. High | Swelling - Other ( [ 2 hours | Drains () 30 49(5.00) | No Use Of 30 49(4.00) Mean 0(-2.29,2.29) Not
, 2001 Qualit ) Drains () Differen Significant
y ce (P-
value>.05)
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Reference | Qualit Outcome Duratio | Treatmen | Group | Meanl/P | Treatmen | Group | Mean2/P2 Effect Result Favored
Title y Details n tl 1 1 t2 2 (SD2) Measur (95% CI) Treatmen
(Details) N (SD1) (Details) N e t
Li,C., High Infection- Post-Op | Drains () 50 0.00% No Use Of 50 2.00% RD -0.02(-0.06,0.02) Not
2011 Qualit Complications Drains () Significant
y (wound (P-
infections) value>.05)
Li,C., High Deep venous Post-Op | Drains () 50 0.00% No Use Of 50 0.00% RD 0.00(0.00,0.00) Not
2011 Qualit thrombosis( ) Drains () Significant
y (P-
value>.05)
Niskanen, High Need Post-Op Drains 20 2.3() No Use Of 19 1.4() Author NA Not
R.O., Qualit Transfusion- (closed Drains () Reporte Significant
2000 y Complications suction d (P-
(units transfused) drainage) value>.05)
Niskanen, High complications Post-Op Drains 20 5.00% No Use Of 19 0.00% RD 0.05(-0.05,0.15) Not
R.O., Qualit | other (prolonged (closed Drains () Significant
2000 y 00zing) suction (P-
drainage) value>.05)
Niskanen, High Infection- Post-Op Drains 20 0.00% No Use Of 19 5.26% RD -0.05(-0.15,0.05) Not
R.O., Qualit Complications (closed Drains () Significant
2000 y (superficial suction (P-
infection) drainage) value>.05)
Ritter,M. High Fall in HB, 1 Days Drains . % No Use Of . % Author NA Not
A., 1994 Qualit g/dL(raw HB (closed Drains () Reporte Significant
y score) wound d (P-
drainage) value>.05)
Ritter,M. High Fall in HB, 2 Days Drains . % No Use Of . % Author NA Not
A., 1994 Qualit g/dL(raw HB (closed Drains () Reporte Significant
y score) wound d (P-
drainage) value>.05)
Ritter,M. High Fall in HB, 5 Days Drains . % No Use Of . % Author NA Not
A., 1994 Qualit g/dL(raw HB (closed Drains () Reporte Significant
y score) wound d (P-
drainage) value>.05)
Ritter,M. High Blood transfusion | Post-Op Drains . % No Use Of . % Author NA Not
A., 1994 Qualit %(raw (closed Drains () Reporte Significant
y transfusion in ml) d
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Reference | Qualit Outcome Duratio | Treatmen | Group | Meanl/P | Treatmen | Group | Mean2/P2 Effect Result Favored
Title y Details n tl 1 1 t2 2 (SD2) Measur (95% CI) Treatmen
(Details) N (SD1) (Details) N e t
wound (P-
drainage) value>.05)
Ritter,M. High Blood transfusion | Post-Op Drains 138 64.49% | No Use Of 138 67.39% RR 0.96(0.81,1.13) Not
A., 1994 Qualit %(percent (closed Drains () Significant
y needing wound (P-
transjustion) drainage) value>.05)
Ritter,M. High complications Post-Op Drains 138 21.74% | No Use Of 138 25.36% RR 0.86(0.56,1.31) Not
A., 1994 Qualit | other (need joint (closed Drains () Significant
y immobilization wound (P-
due to excessive drainage) value>.05)
bleeding)
Ritter,M. High Infection- Post-Op Drains 138 0.72% No Use Of 138 0.72% RR 1.00(0.06,15.83) Not
A., 1994 Qualit Complications (closed Drains () Significant
y (superficial) wound (P-
drainage) value>.05)
Ritter,M. High VTE- Post-Op Drains 138 0.00% No Use Of 138 0.00% RD 0.00(0.00,0.00) Not
A, 1994 Qualit | Complications () (closed Drains () Significant
y wound (P-
drainage) value>.05)
Ritter,M. High | Swelling - Other ( | Post-Op Drains 138 0.00% No Use Of 138 0.00% RD 0.00(0.00,0.00) Not
A., 1994 Qualit ) (closed Drains () Significant
y wound (P-
drainage) value>.05)
Ritter,M. High complications Post-Op Drains 138 0.00% No Use Of 138 0.00% RD 0.00(0.00,0.00) Not
A., 1994 Qualit other (bleeding (closed Drains () Significant
y dyscrasias) wound (P-
drainage) value>.05)
Fan,Y., Moder Wound 2 Days Drains () 40 2.50% No Use Of 40 0.00% RD .025(-.02,.07) Not
2013 ate Complications Drains () Significant
Qualit | (wound redness) (P-
y value>.05)
Omonbud | Moder Effusion 1 Days | Drains () 40 5.91(29.3 | No Use Of 38 6.08(28.05 Mean -0.17(- Not
e, D, ate (maximum depth 3) Drains () ) Differen 12.91,12.57) Significant
2010 Qualit of thickness in ce (P-
y mm) value>.05)
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Reference | Qualit Outcome Duratio | Treatmen | Group | Meanl/P | Treatmen | Group | Mean2/P2 Effect Result Favored
Title y Details n tl 1 1 t2 2 (SD2) Measur (95% CI) Treatmen
(Details) N (SD1) (Details) N e t
Omonbud | Moder hematoma 4 Days Drains () 40 8.41(260. | No Use Of 38 11.08(251. Mean -2.67(- Not
e, D, ate (maximum depth 05) Drains () 36) Differen 116.17,110.83) | Significant
2010 Qualit of thickness in ce (P-
y mm) value>.05)
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TABLE 106: PART 1- DRAINS VERSUS NO DRAINS: FUNCTION

Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% CIl) | Treatment
(Details) (Details)
Esler,C.N.A,, High Range Of 14 Drains 50 . % No Use Of 50 . % Author NA Not
2003 Quality Motion weeks (closed Drains () Reported Significant
(overall) - wound (P-
Function drainage) value>.05)
(percentage
of
preoperation
flexion
regained by
day 10)
Jenny,J.Y., High Range of 1 weeks Drains () 30 79(16.00) | No Use Of 30 76(14.00) Mean 3(- Not
2001 Quality Motion Drains () Difference | 4.61,10.61) | Significant
(flexion) - (P-
Function () value>.05)
Jenny,J.Y., High Range of 2 Days Drains () 30 48(14.00) | No Use Of 30 49(12.00) Mean -1(- Not
2001 Quality Motion Drains () Difference | 7.60,5.60) | Significant
(flexion) - (P-
Function () value>.05)
Li,C., 2011 High Range Of 3 Days Drains () 50 45(15.00) | No Use Of 50 48(16.00) Mean -3(- Not
Quality Motion Drains () Difference | 9.08,3.08) | Significant
(overall) - (P-
Function value>.05)
(degrees of
active
flexion)
Li,C., 2011 High Range Of 1 weeks Drains () 50 68(12.00) | No Use Of 50 70(12.00) Mean -2(- Not
Quality Motion Drains () Difference | 6.70,2.70) | Significant
(overall) - (P-
Function value>.05)
(degrees of
active
flexion)
Li,C., 2011 High Range Of 2 weeks Drains () 50 82(16.00) | No Use Of 50 83(14.00) Mean -1(- Not
Quality Motion Drains () Difference | 6.89,4.89) | Significant
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Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% CIl) | Treatment
(Details) (Details)
(overall) - (P-
Function value>.05)
(degrees of
active
flexion)
Li,C., 2011 High Range Of 1 years Drains () 50 100(12.00) | No Use Of 50 100(10.00) Mean 0(- Not
Quality Motion Drains () Difference | 4.33,4.33) | Significant
(overall) - (P-
Function value>.05)
(degrees of
active
flexion)
Ritter, M.A., High Range of 1 weeks Drains 138 70() No Use Of 138 72() Author NA Not
1994 Quality Motion (closed Drains () Reported Significant
(flexion) - wound (P-
Function () drainage) value>.05)
Fan,Y., 2013 | Moderate Range Of 1 weeks Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function (in value>.05)
flexion)
Fan,Y., 2013 | Moderate Range Of 2 weeks Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function (in value>.05)
flexion)
Fan,Y., 2013 | Moderate Range Of 1 months | Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function (in value>.05)
flexion)
Fan,Y., 2013 | Moderate Range Of 1 weeks Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function value>.05)
(during
extension)
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Reference Quality Outcome Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% CI) | Treatment
(Details) (Details)
Fan,Y., 2013 | Moderate Range Of 2 weeks Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function value>.05)
(during
extension)
Fan,Y., 2013 | Moderate Range Of 1 months | Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function value>.05)
(during
extension)
Fan,Y., 2013 | Moderate Range Of 1 years Drains () 40 . % No Use Of 40 . % Author NA Not
Quality Motion Drains () Reported Significant
(overall) - (P-
Function () value>.05)
TABLE 107: PART 1- DRAINS VERSUS NO DRAINS: LENGTH OF STAY
Reference | Quality Outcome Duration | Treatment1l | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details (Details) N (SD1) 2 N (SD2) Measure | (95% | Treatment
(Details) CI)
Esler,C.N.A,, High Length Of Post-Op Drains 50 . % No Use Of 50 . % Author NA Not
2003 Quality Recovery- (closed Drains () Reported Significant
Length Of Stay ( wound (P-
) drainage) value>.05)
TABLE 108: PART 1- DRAINS VERSUS NO DRAINS: PAIN
Reference Quality | Outcome | Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% CI) Treatment
(Details) (Details)
Esler,C.N.A., High Vas Pain 2 Days Drains 50 . % No Use Of 50 . % Author NA Not
2003 Quality (10cm)- (closed Drains () Reported Significant (P-
Pain () value>.05)
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Reference Quality | Outcome | Duration | Treatment | Groupl | Meanl/P1 | Treatment | Group2 | Mean2/P2 Effect Result Favored
Title Details 1 N (SD1) 2 N (SD2) Measure | (95% CI) Treatment
(Details) (Details)
wound
drainage)
Esler,C.N.A,, High Vas Pain 6 Days Drains 50 . % No Use Of 50 . % Author NA Not
2003 Quality (20cm)- (closed Drains () Reported Significant (P-
Pain () wound value>.05)
drainage)
Esler,C.N.A,, High Vas Pain 14 Drains 50 . % No Use Of 50 . % Author NA Not
2003 Quality (10cm)- weeks (closed Drains () Reported Significant (P-
Pain () wound value>.05)
drainage)
Jenny,J.Y., High Vas Pain 2 Days Drains () 30 5.3(2.80) | No Use Of 30 5.1(1.80) Mean 0.2(- Not
2001 Quality (10cm)- Drains () Difference | 0.99,1.39) | Significant (P-
Pain () value>.05)
Jenny,J.Y., High Vas Pain 1 weeks Drains () 30 4.9(2.20) | No Use Of 30 5(2.20) Mean -0.1(- Not
2001 Quality (10cm)- Drains () Difference | 1.21,1.01) | Significant (P-
Pain () value>.05)
Fan,Y., 2013 | Moderate | Vas Pain 3 Days Drains () 40 . % No Use Of 40 . % Author NA Not
Quality (10cm)- Drains () Reported Significant (P-
Pain () value>.05)
Fan,Y., 2013 | Moderate | Vas Pain 1 Days Drains () 40 . % No Use Of 40 . % Author NA Treatment 1
Quality (10cm)- Drains () Reported Significant
Pain () (P-value<.05)
Fan,Y., 2013 | Moderate | Vas Pain 5 Days Drains () 40 . % No Use Of 40 . % Author NA Not
Quality (10cm)- Drains () Reported Significant (P-
Pain () value>.05)
Fan,Y., 2013 | Moderate | Vas Pain 1 weeks Drains () 40 . % No Use Of 40 . % Author NA Not
Quality (10cm)- Drains () Reported Significant (P-
Pain () value>.05)
Fan,Y., 2013 | Moderate | Vas Pain 2 weeks Drains () 40 . % No Use Of 40 . % Author NA Not
Quality (10cm)- Drains () Reported Significant (P-
Pain () value>.05)
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CRYOTHERAPY DEVICES
Moderate evidence supports that cryotherapy devices after knee arthroplasty (KA) do not
improve outcomes.

Strength of Recommendation: Moderate Evidence hokk
Description: Evidence from two or more “Moderate™ strength studies with consistent findings, or evidence from a
single ““High™ quality study for recommending for or against the intervention.

RATIONALE
The literature extraction and review revealed one high quality study, two moderate quality
studies, and one low quality study.

The high quality study (Ivey 1994) used a cryotherapy sleeve on all of the patients and
randomized the target temperatures up to including 70°F. There was no evidence for dose
dependent differences in need for pain medication including the control of 70°F. There is some
issue with this control, in that it does have a cooling effect. As the only high level study it falls to
a moderate level of evidence for this guideline.

Of the two moderate quality studies that used cryotherapy, one (Holmstram 2005) consisted of
postoperative unicompartmental knees that were randomized between epidural anesthesia,
cryotherapy, and a third arm that does not document the use of simple cold packs/ice. It reported
less pain medication consumption in the two treatment arms.

The second of the moderate quality studies (Su 2012) compared cryotherapy/compression to
cryotherapy alone, including the early post-discharge period, and showed no significant outcome
differences other than less overall narcotics used over the broad period of the first two weeks and
higher levels of patient satisfaction. The study involved 11 sites and the patients could not be
blinded to treatment.

One low quality study (Theinpoint, 2014) demonstrated less flexion in the cryotherapy group at
an intermediate time period; this was attributed to the patient having less freedom to bend their
knee while in the device.

The lack of dose effect in reducing narcotic consumption in the high level study contradicts the
findings in the two relevant moderate level studies, both of which were not internally supported
by significant differences in visual analogue pain scales. There were no other significant
differences in other outcomes in the two relevant moderate studies.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Frostbite (cold burn) is a potential harm for the use of cryotherapy. It is possible that a unique
patient population at risk for complications from pain medication might benefit from less
narcotic consumption in the early post-operative period using cryotherapy.
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FUTURE RESEARCH

The varied temperature study (Ivey 1994) could be replicated with larger numbers to confirm the
lack of dose effect from the cooling mechanisms.

A larger multi-center study that compared simple cold packs or ice with cryotherapy devices and
also followed the patients for a longer period of time will be very valuable. Using patient
reported outcomes in addition to satisfaction scores to measure differences between the groups
will be appropriate.

Further randomized controlled trials of the use of compression in cryotherapy compared to
standard treatments (cryotherapy alone or compression alone) would be appropriate.

RESULTS
SUMMARY OF FINDINGS TABLE 26: CRYOTHERAPY
Summary of Findings
High Quality Moderate Quality Low Quality
8 <
S o
« o
< < S
~ :
@ Favors Cryotherapy & e g u
> < N s
® Favors No Cryotherapy s % a 2
3 £ u k3
O Not Significant S - £
Complications
Fall in HB, g/dL O
Overall Complications- Complications O
Manipulation Under Anesthesia O
Swelling OO
Function
Range of Motion O
Timed Functional Tests

Pain

I B C] o]

Postoperative Pain Control

Additional Medication- Postoperative Pain Control
Morphine consumption (mg)
Narcotic Use @
Perioperative Use Of Narcotics- Pain @
Q

Patient satisfaction
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QUALITY EVALUATION TABLE 17: CRYOTHERAPY

Quality Chart Key

® =No Flaw in Domain of Interest
D =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Intervention - Randomized

Study Random Allocation Blinding Incomplete Selective Other | Inclusion Strength
Sequence Concealment Outcome Data | Reporting Bias
Generation
Holmstrém,A., 2005 q ] q ] O 9 @ ® Include gll?;?t?te
Ivey,M., 1994 @ ¢ 9 @ @ @ Include High Quality
SUEP,, 2012 ® ® O @ ® ® Include g"u";f{;‘e
Thienpont,E., 2014 O O O Qo O ® Include Low Quality

* See Appendix XIII for details regarding support
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DETAILED DATA TABLES
TABLE 109: CRYOTHERAPY VERSUS NO CRYOTHERAPY: COMPLICATIONS

Thienpont,E., | Low Fallin HB, | 2days | Cryotherapy(4 hrs 50 12(1.00) No 50 12(1.00) | Mean 0(- | Not Significant
2014 Quality | g/dL(Recorded of continuous Cryotherapy(Cold Differe | 0.39,0. | (P-value>.05)
as actual HB cooling at 11C after packs applied 15 nce 39)
levels - not surgery. 2 hrs min at a time at 2
loss) before and after PT and 4 hours after
first postoperative surgery, after PT,
day) and at night as
needed.)
Thienpont,E., | Low Fall in HB, | 4days | Cryotherapy(4 hrs 50 11.5(1.00) No 50 11.5(0.50) | Mean 0(- |Not Significant
2014 Quality | g/dL(Recorded of continuous Cryotherapy(Cold Differe | 0.31,0. | (P-value>.05)
as actual HB cooling at 11C after packs applied 15 nce 31)
levels - not surgery. 2 hrs min at a time at 2
loss) before and after PT and 4 hours after
first postoperative surgery, after PT,
day) and at night as
needed.)
HolmstrAm,A. | Modera Overall NR Cryotherapy(Cryo/ 23 4.35% No 17 5.88% RR | 0.74(0. | Not Significant
, 2005 te Complications Cuff applied Cryotherapy(Traditi 05,11.0 | (P-value>.05)
Quality - circulating ice onal pain 0)
Complications water at 10-15 management with
@) degrees C for 48 no cryotherapy.)
hours.)
HolmstrAm,A. | Modera| Swelling- | 1 week | Cryotherapy(Cryo/ 23 . % No 17 . % Author | NA | Not Significant
, 2005 te Other((mm)) Cuff applied Cryotherapy(Traditi Reporte (P-value>.05)
Quality circulating ice onal pain d
water at 10-15 management with
degrees C for 48 no cryotherapy.)
hours.)
HolmstrAm,A. | Modera| Swelling - 6 Cryotherapy(Cryo/ 23 . % No 17 . % Author | NA | Not Significant
, 2005 te Other((mm)) | weeks Cuff applied Cryotherapy(Traditi Reporte (P-value>.05)
Quality circulating ice onal pain d
water at 10-15 management with
degrees C for 48 no cryotherapy.)
hours.)
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Su,E.P., 2012 | Modera| Swelling - 2 Cryotherapy(Game | 103 . % No Cryotherapy(ice | 84 . % Author | NA | Not Significant
te Other(knee | weeks Ready packs with static Reporte (P-value>.05)
Quality girth) cryopneumatic compression) d
device with cooling
and compression set
by patient as
tolerated)
Su,E.P., 2012 | Modera| Manipulation 6 Cryotherapy(Game | 103 5.83% | No Cryotherapy(ice | 84 8.33% RR | 0.70(0. | Not Significant
te Under weeks Ready packs with static 24,2.00 | (P-value>.05)
Quality | Anesthesia- cryopneumatic compression) )
Other() device with cooling
and compression set
by patient as
tolerated)

426



TABLE 110: CRYOTHERAPY VERSUS NO CRYOTHERAPY: FUNCTION

HolmstrAm,A. | Modera Range of 6 Cryotherapy(Cryo/ 23 . % No 17 . % Author | NA | Not Significant
, 2005 te Motion(flexion | weeks Cuff applied Cryotherapy(Traditi Reporte (P-value>.05)
Quality - circulating ice onal pain d
Function(Activ water at 10-15 management with
e and passive) degrees C for 48 no cryotherapy.)
hours.)
Su,E.P., 2012 | Modera Range of 6 Cryotherapy(Game | 103 -1.7(.) | No Cryotherapy(ice 84 -1.5(.) Author | NA | Not Significant
te Motion(extensi | weeks Ready packs with static Reporte (P-value>.05)
Quality | on) - Function( cryopneumatic compression) d
) device with cooling
and compression set
by patient as
tolerated)
Su,E.P., 2012 | Modera Range of 2 Cryotherapy(Game | 103 1.5() No Cryotherapy(ice 84 1.6(.) Author | NA | Not Significant
te Motion(extensi | weeks Ready packs with static Reporte (P-value>.05)
Quality | on) - Function( cryopneumatic compression) d
) device with cooling
and compression set
by patient as
tolerated)
Su,E.P., 2012 | Modera Range of 6 Cryotherapy(Game | 103 -9.5(.) | No Cryotherapy(ice 84 -8.6(.) Author | NA | Not Significant
te Motion(flexion | weeks Ready packs with static Reporte (P-value>.05)
Quality | ) - Function() cryopneumatic compression) d
device with cooling
and compression set
by patient as
tolerated)
Su,E.P., 2012 | Modera Range of 2 Cryotherapy(Game | 103 -33(.) No Cryotherapy(ice 84 -28.7(.) | Author | NA |Not Significant
te Motion(flexion | weeks Ready packs with static Reporte (P-value>.05)
Quality | ) - Function() cryopneumatic compression) d
device with cooling
and compression set
by patient as
tolerated)

* See Appendix XIII for details regarding support
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Su,E.P., 2012 | Modera Timed 6 Cryotherapy(Game | 103 29.4(.) | No Cryotherapy(ice | 84 7.9(.) Author | NA | Not Significant
te Functional weeks Ready packs with static Reporte (P-value>.05)
Quality | Test (higher cryopneumatic compression) d
scores better, device with cooling
distance, and compression set
distance/time)- by patient as
Function(six tolerated)
minute walk
test (meters))
Su,E.P., 2012 | Modera Timed 2 Cryotherapy(Game | 103 -118.2(.) | No Cryotherapy(ice | 84 -107.7(.) | Author | NA | Not Significant
te Functional weeks Ready packs with static Reporte (P-value>.05)
Quality | Test (higher cryopneumatic compression) d
scores better, device with cooling
distance, and compression set
distance/time)- by patient as
Function(six tolerated)
minute walk
test (meters))
Su,E.P., 2012 | Modera Timed 6 Cryotherapy(Game | 103 -1.5(.) | No Cryotherapy(ice | 84 -2.4(.) | Author | NA | Not Significant
te Functional weeks Ready packs with static Reporte (P-value>.05)
Quality | Test (lower cryopneumatic compression) d
scores better, device with cooling
units of time)- and compression set
Function(time by patient as
d up and go tolerated)
(sec))
Su,E.P., 2012 | Modera Timed 2 Cryotherapy(Game | 103 4.5(.) No Cryotherapy(ice | 84 5() Author | NA |Not Significant
te Functional weeks Ready packs with static Reporte (P-value>.05)
Quality | Test (lower cryopneumatic compression) d
scores better, device with cooling
units of time)- and compression set
Function(time by patient as
d up and go tolerated)
(sec))
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TABLE 111: CRYOTHERAPY VERSUS NO CRYOTHERAPY: OTHER OUTCOMES

Su,E.P., 2012 | Modera Patient 6 Cryotherapy(Game | 103 . % No Cryotherapy(ice | 84 . % Author | NA | Treatment1
te satisfaction() | weeks Ready packs with static Reporte Significant (P-
Quality cryopneumatic compression) d value<.05)

device with cooling
and compression set
by patient as
tolerated)

429
* See Appendix XIII for details regarding support



TABLE 112: CRYOTHERAPY VERSUS NO CRYOTHERAPY: PAIN

HolmstrAm,A. | Modera Vas Pain 6 Cryotherapy(Cryo/ 23 73.91% No 17 64.71% RR 1.14(0. | Not Significant
, 2005 te (10cm)- weeks Cuff applied Cryotherapy(Traditi 75,1.75 | (P-value>.05)
Quality | Pain(Percent circulating ice onal pain )
of patients free water at 10-15 management with
of pain at rest degrees C for 48 no cryotherapy.)
(VAS=0)) hours.)
Su,E.P., 2012 | Modera Vas Pain 6 Cryotherapy(Game | 103 -23.4(.) | No Cryotherapy(ice| 84 -22.1(.) | Author | NA |Not Significant
te (200mm)- weeks Ready packs with static Reporte (P-value>.05)
Quality Pain() cryopneumatic compression) d
device with cooling
and compression set
by patient as
tolerated)
Su,E.P., 2012 | Modera| Vas Pain 2 Cryotherapy(Game | 103 -9(.) No Cryotherapy(ice | 84 -13.5(.) | Author | NA |Not Significant
te (200mm)- weeks Ready packs with static Reporte (P-value>.05)
Quality Pain() cryopneumatic compression) d
device with cooling
and compression set
by patient as
tolerated)

* See Appendix XIII for details regarding support
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TABLE 113: CRYOTHERAPY VERSUS NO CRYOTHERAPY: POST-OP PAIN CONTROL

* See Appendix XIII for details regarding support

lvey,M., High | Additional | Post- | Cryotherapy(Coolin | 28 | 3.6(2.40 No 30 |3.9(3.00| Mean -0.3(- Not
1994 Quality | Medication- | Op g set to 50 degrees) ) Cryotherapy(Coolin ) Differen | 1.69,1.0 | Significa
Postoperativ g set to 70 degrees ce 9) nt (P-
e Pain (room temperature)) value>.0
Control(PC 5)
A attempts
per hour)
Ivey,M., High | Additional | Post- | Cryotherapy(Coolin | 30 | 3.4(2.80 No 30 |3.9(3.00| Mean | -0.5(- Not
1994 Quality | Medication- | Op g set to 60 degrees) ) Cryotherapy(Coolin ) Differen | 1.97,0.9 | Significa
Postoperativ g set to 70 degrees ce 7) nt (P-
e Pain (room temperature)) value>.0
Control(PC 5)
A attempts
per hour)
lvey,M., High | Additional | Post- | Cryotherapy(Coolin | 28 | 3.6(2.40 | Cryotherapy(Coolin| 30 |3.4(2.80 | Mean 0.2(- Not
1994 Quality | Medication- | Op g set to 50 degrees) ) g set to 60 degrees) ) Differen | 1.14,1.5 | Significa
Postoperativ ce 4) nt (P-
e Pain value>.0
Control(PC 5)
A attempts
per hour)
Ivey,M., High | Morphine | Post- | Cryotherapy(Coolin | 28 | 1.6(0.80 No 30 |1.3(0.60 | Mean 0.3(- Not
1994 Quality | consumptio | Op g set to 50 degrees) ) Cryotherapy(Coolin ) Differen | 0.07,0.6 | Significa
n g set to 70 degrees ce 7) nt (P-
(mg)(mg/h) (room temperature)) value>.0
5)
Ivey,M., High | Morphine | Post- | Cryotherapy(Coolin | 30 | 1.4(0.70 No 30 | 1.3(0.60 | Mean 0.1(- Not
1994 Quality | consumptio | Op g set to 60 degrees) ) Cryotherapy(Coolin ) Differen | 0.23,0.4 | Significa
n g set to 70 degrees ce 3) nt (P-
(mg)(mg/h) (room temperature)) value>.0
5)
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Ivey,M., High Morphine | Post- | Cryotherapy(Coolin | 28 |1.6(0.80 | Cryotherapy(Coolin| 30 | 1.4(0.70 | Mean 0.2(- Not
1994 Quality | consumptio | Op g set to 50 degrees) ) g set to 60 degrees) ) Differen | 0.19,0.5 | Significa
n ce 9) nt (P-
(mg)(mg/h) value>.0
5)
HolmstrAm, | Modera | Perioperativ | 1day | Cryotherapy(Cryo/C | 23 . % No 23 . % Author NA | Treatme
A., 2005 te e Use Of uff applied Cryotherapy(Traditi Reporte nt 1
Quality | Narcotics- circulating ice water onal pain d Significa
Pain(Morph at 10-15 degrees C management with nt (P-
ine use) for 48 hours.) no cryotherapy.) value<.0
5)
HolmstrAm, | Modera | Perioperativ | 2 days | Cryotherapy(Cryo/C | 23 . % No 17 . % Author NA Not
A., 2005 te e Use Of uff applied Cryotherapy(Traditi Reporte Significa
Quality | Narcotics- circulating ice water onal pain d nt (P-
Pain(Morph at 10-15 degrees C management with value>.0
ine use) for 48 hours.) no cryotherapy.) 5)
HolmstrAm, | Modera | Perioperativ | 3 days | Cryotherapy(Cryo/C | 23 . % No 17 . % Author NA Not
A., 2005 te e Use Of uff applied Cryotherapy(Traditi Reporte Significa
Quality | Narcotics- circulating ice water onal pain d nt (P-
Pain(Morph at 10-15 degrees C management with value>.0
ine use) for 48 hours.) no cryotherapy.) 5)
Su,E.P., | Modera| Narcotic 2 Cryotherapy(GameR | 103 . % | No Cryotherapy(ice | 84 . % Author NA | Treatme
2012 te Use() weeks | eady cryopneumatic packs with static Reporte ntl
Quality device with cooling compression) d Significa
and compression set nt (P-
by patient as value<.0
tolerated) 5)
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CONTINUOUS PASSIVE MOTION (CPM)
Strong evidence supports that CPM after knee arthroplasty (KA) does not improve outcomes.

Strength of Recommendation: Strong Evidence WAk %
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

RATIONALE

Two high quality studies (Beaupre 2001, Denis 2006) and five moderate quality studies (Can
2003, Chan 2013, Herbold 2014, MacDonald 2000, Montgomery 1996) compared the utilization
of continuous passive motion during hospital stay to no utilization of continuous passive motion.
The combined results provide strong evidence that the surgical outcomes for those who used
continuous passive motion are not better than for those who did not use continuous passive
motion.

Five of the seven studies measured outcomes of physical function and quality of life. Beaupre et
al, Denis et al, Herbold et al, and MacDonald et al found no significant differences in a gamut of
outcomes (WOMAC, SF-36, Timed “up + go” [TUG], functional independence measure [FIM],
and Knee Society Score). Chen et al reported better quality of life in the group that did not use
continuous passive motion. Knee range of motion was investigated by Beaupre et al, Denis et al,
and Chen et al. Meta-analysis showed no differences in knee range of motion. Complications
were evaluated by Beaupre et al and Denis et al and were not statistically different between
groups. Beaupra et al, Can et al, Chen et al, MacDonald et al, and Montgomery et al
demonstrated that pain and stiffness were not decreased by CPM, whereas Denis et al reported
significantly less pain in the continuous passive motion group (12 points difference in VAS
ranging from 0-100). Meta-analysis from Denis et al, Herbold et al, and Montgomery et al
showed no differences in length of hospital stay.

One high quality study (Lenssen 2008) demonstrated no statistically significant benefits in
functional outcome scores or range of motion with the use of continuous passive motion in
conjunction with physical therapy compared to physical therapy alone. The continuous passive
motion was used for 17 consecutive days after surgery (about 2 weeks after discharge).

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no known harms associated with implementing this recommendation.

FUTURE RESEARCH

The strong evidence indicated that no further research is needed on the routine use of continuous
passive motion after total knee arthroplasty, but there are patients who are at significant risk of
postoperative stiffness, for whom additional studies are appropriate. Continued comparative
multicenter prospective studies may further define optimal postoperative rehabilitation after total
knee arthroplasty.
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RESULTS

SUMMARY OF FINDINGS TABLE 25: CONTINUOUS PASSIVE MOTION

Summary of Findings

® Favors CPM
® Favors No CPM
O Not Significant

Complications
Manipulation Under Anesthesia
Swelling

Composite
SF-36 Physical component summary
Womac-overall
Sf-36 Overall

Functional independence measure (FIM)
Knee Society Score KSS
Range of Motion
Sf-36 Mental Health- Function
Sf-36 Physical Functioning- Function
Sf-36 Physical Role Functioning- Function
Sf-36 Social Role Functioning- Function
Timed Functional Test
Womac-function

Length of Stay
Days- Length Of Stay
Length Of Recovery- Length Of Stay

SF-36 Emotional Role Functioning

Sf-36 General Health Perceptions- Other
SF-36 Mental Component summary
Sf-36 Vitality- Other

Knee Society Score-Pain
Sf-36 Bodily Pain

Vas Pain (10cm)
Womac-Pain

Womac-Stiffness Likert (0-8)

High Quality
g 8
N o N
<8 <
4 N2
T =3
2 8 8
Q| O
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O|C

© 00000
ole] [e]e) @)
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000
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Moderate Quality

Can,F., 2003

o O

Chen,L.H., 2013

Herbold,J.A., 2014

@)

MacDonald,S.J., 2000

Montgomery,F., 1996

|.

Meta-Anlysis

* See Appendix XIII for details regarding support
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QUALITY EVALUATION TABLE 15: CONTINOUS PASSIVE MOTION

Quality Chart Key

[ No Flaw in Domain of Interest

D =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Intervention - Observational

* See Appendix XIII for details regarding support

Study Design Participant Allocation Confounding Follow-Up Other Bias? (If Inclusion Strength
Recruitment Variables Length retrospective
comparative, mark
Yes)
Ververeli,P.A., 1995 O . O o . . Include Low Quality
Not best available .
Jordan,L.R., 1995 O . . . . . evidence Low Quality
QE - Intervention - Randomized
Study Random Sequence | Allocation Blinding Incomplete Selective Other Inclusion Strength
Generation Concealment Outcome Data Reporting Bias

Beaupré,L.A., 2001 . o O . . . Include High Quality
Can,F., 2003 o 0 . O . . Include Moderate Quality
Chen,L.H., 2013 o 0 O . . . Include Moderate Quality
Denis,M., 2006 . O O . . . Include High Quality
Herbold,J.A., 2014 O O O . . . Include Moderate Quality
MacDonald, S.J., 2000 . o O . O . Include Moderate Quality
Montgomery,F., 1996 O o O O . . Include Moderate Quality

Not best available .
Johnson,D.P., 1992 0 o O . . . evidence Moderate Quality
Kumar,P.J., 1996 ® D O O O O hot best availaple Low Quality
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DETAILED DATA TABLES
TABLE 114: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: COMPLICATIONS

BeauprA,L.A., | High | Manipulation 6 Cpm used post-op 40 2.50% No Post-op Cpm 40 0.00% RD 0.03(- | Not Significant
2001 Quality Under months | (In Hospital)(Three (In- 0.02,0. | (P-value>.05)
Anesthesia- 2 hour sessions Hospital)(Standard 07)
Other() each day with eXercise)
increasing range.)
Denis,M., High | Manipulation | Dischar | Cpm used post-op 28 0.00% No Post-op Cpm 27 0.00% RD | 0.00(0. | Not Significant
2006 Quality Under ge (In Hospital)(CPM (In- 00,0.00 | (P-value>.05)
Anesthesia- used 2 hours daily.) Hospital)(Standard )
Other() physical therapy)
Denis,M., High | Manipulation | Dischar | Cpm used post-op 26 0.00% No Post-op Cpm 27 0.00% RD | 0.00(0. | Not Significant
2006 Quality Under ge (In Hospital)(CPM (In- 00,0.00 | (P-value>.05)
Anesthesia- used 35 min daily.) Hospital)(Standard )
Other() physical therapy)
Ververeli,P.A.,| Low | Manipulation 13 Cpm used post-op 51 0.00% No Post-op Cpm 52 3.85% RD | -0.04(- | Not Significant
1995 Quality Under months | (In Hospital)(CPM (In-Hospital)(No 0.09,0. | (P-value>.05)
Anesthesia- initiated in recovery intervention.) 01)
Other(Manipul room. Patients used
ations done if device approx 20
patient failed hours per day for 7
to maintain 50 days.)
degrees flexion
beyond 10th
post operative
day.)
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Ververeli,P.A.,| Low | Manipulation |10 days | Cpm used post-op 51 0.00% No Post-op Cpm 52 5.77% RD | -0.05(- | Not Significant
1995 Quality Under (In Hospital)(CPM (In-Hospital)(No 0.11,0. | (P-value>.05)
Anesthesia- initiated in recovery intervention.) 01)
Other(Manipul room. Patients used
ations done if device approx 20
patient failed hours per day for 7
to maintain 50 days.)
degrees flexion
beyond 10th
post operative
day.)
Ververeli,P.A.,| Low Swelling - | 1 week | Cpm used post-op 51 |23.5(17.90) | No Post-op Cpm 52 |22.2(13.10) | Mean | 1.3(- |Not Significant
1995 Quality | Other(Knee (In Hospital)(CPM (In-Hospital)(No Differe | 4.77,7. | (P-value>.05)
circumference initiated in recovery intervention.) nce 37)
measured at room. Patients used
mid-patella. device approx 20
(mm)) hours per day for 7
days.)
Herbold,J.A., | Modera| Swelling - 8 days | Cpm used post-op 70 46.1(5.30) | No Post-op Cpm 71 46.2(5.00) | Mean | -0.1(- |Not Significant
2014 te Other(Knee (In Hospital)(2 (In-Hospital)(3 Differe | 1.80,1. | (P-value>.05)
Quality | girth in cm) hrs/day of CPM in hrs/day of nce 60)
addition to conventional PT)
conventional PT)
Montgomery,F | Modera| Swelling - | Dischar | Cpm used post-op 28 1.3(2.00) No Post-op Cpm 32 4.6(8.00) | Mean | -3.3(- | Treatment1
., 1996 te Other(Measure | ge (In Hospital)(CPM (In- Differe | 6.17,- |Significant (P-
Quality | d as difference for 3 hours 3 times Hospital)(Active nce 0.43) value<.05)
in mid-patellar daily, 7 days a and passive motion
circumference week.) exercises with a
pre/post-op.) physical therapist
30 minutes twice
daily, 5 days a
week.)

437



TABLE 115: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: COMPOSITE

BeauprA,L.A., | High |SF-36 Physical 3 Cpm used post-op 36 29(6.00) No Post-op Cpm 34 29(8.00) | Mean 0(- | Not Significant
2001 Quality | component | months | (In Hospital)(Three (In- Differe | 3.33,3. | (P-value>.05)
summary() 2 hour sessions Hospital)(Standard nce 33)
each day with exercise)
increasing range.)
BeauprA,L.A., | High |SF-36 Physical 6 Cpm used post-op 36 36(10.00) | No Post-op Cpm 34 38(10.00) | Mean -2(- | Not Significant
2001 Quality | component | months | (In Hospital)(Three (In- Differe | 6.69,2. | (P-value>.05)
summary() 2 hour sessions Hospital)(Standard nce 69)
each day with exercise)
increasing range.)
Denis,M., High Womac- 8 days | Cpm used post-op 28 |32.2(20.60) | No Post-op Cpm 27 | 37.1(22.60) | Mean | -4.9(- |Not Significant
2006 Quality overall- (In Hospital)(CPM (In- Differe | 16.34,6 | (P-value>.05)
Composite used 2 hours daily.) Hospital)(Standard nce .54)
averaged VAS physical therapy)
version (0-
100)()
Denis,M., High Womac- 8 days | Cpm used post-op 26 | 41.2(17.60) | No Post-op Cpm 27 |37.1(22.60) | Mean | 4.1(- |Not Significant
2006 Quality overall- (In Hospital)(CPM (In- Differe | 6.78,14 | (P-value>.05)
Composite used 35 min daily.) Hospital)(Standard nce .98)
averaged VAS physical therapy)
version (0-
100)()
Lenssen,T.A., | High Womac- 17 days| Cpm used post- 30 [69.9(15.90) | No Post-Discharge 30 |65.4(16.40) | Mean | 4.5(- |Not Significant
2008 Quality overall- discharge (In Cpm (In-Home)() Differe | 3.67,12 | (P-value>.05)
Composite Home)() nce .67)
Likert (0-96)()
Lenssen, T.A., | High Womac- 6 Cpm used post- 30 75(13.60) | No Post-Discharge 30 |74.5(16.10) | Mean | 0.5(- |Not Significant
2008 Quality overall- weeks discharge (In Cpm (In-Home)() Differe | 7.04,8. | (P-value>.05)
Composite Home)() nce 04)
Likert (0-96)()

* See Appendix XIII for details regarding support
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Lenssen, T.A., | High Womac- 3 Cpm used post- 30 80.5(7.50) | No Post-Discharge 30 82.8(0.50) | Mean | -2.3(- | Not Significant
2008 Quality overall- months discharge (In Cpm (In-Home)() Differe | 4.99,0. | (P-value>.05)
Composite Home)() nce 39)
Likert (0-96)()
Chen,L.H., |Modera | Sf-36 Overall - 6 Cpm used post-op 68 2.53(0.14) | No Post-op Cpm 39 2.56(0.16) | Mean | -0.03(- | Not Significant
2013 te Composite() | weeks | (In Hospital)(CPM (In-Hospital)( ) Differe | 0.09,0. | (P-value>.05)
Quality used for 2 hours 3 nce 03)
times daily starting
day after surgery.)
Chen,L.H., |Modera | Sf-36 Overall - 2 Cpm used post-op 68 3.38(0.16) | No Post-op Cpm 39 3.47(0.14) | Mean | -0.09(- | Treatment 2
2013 te Composite() | weeks | (In Hospital)(CPM (In-Hospital)( ) Differe | 0.15,- |Significant (P-
Quality used for 2 hours 3 nce 0.03) value<.05)
times daily starting
day after surgery.)
Chen,L.H., | Modera | Sf-36 Overall - 3 Cpm used post-op 68 2.08(0.14) | No Post-op Cpm 39 2.01(0.18) | Mean | 0.07(0. | Treatment 1
2013 te Composite() | months | (In Hospital)(CPM (In-Hospital)( ) Differe | 00,0.14 | Significant (P-
Quality used for 2 hours 3 nce ) value<.05)
times daily starting
day after surgery.)
Chen,L.H., |Modera | Sf-36 Overall - 6 Cpm used post-op 68 1.77(0.15) | No Post-op Cpm 39 1.83(0.16) | Mean | -0.06(- | Not Significant
2013 te Composite() | months | (In Hospital)(CPM (In-Hospital)( ) Differe | 0.12,0. | (P-value>.05)
Quality used for 2 hours 3 nce 00)
times daily starting
day after surgery.)
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TABLE 116: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: FUNCTION

BeauprA,L.A., | High Range of 3 Cpm used post-op 33 4(4.00) No Post-op Cpm 32 3(6.00) Mean 1(- | Not Significant
2001 Quality | Motion(extensi | months | (In Hospital)(Three (In- Differe | 1.49,3. | (P-value>.05)
on) - 2 hour sessions Hospital)(Standard nce 49)
Function(Activ each day with exercise)
e extension. increasing range.)

Hypoextension
reported as

negative
values.)
BeauprA,L.A., | High Range of 6 Cpm used post-op 33 4(4.00) No Post-op Cpm 32 2(5.00) Mean 2(- | Not Significant
2001 Quality | Motion(extensi | months | (In Hospital)(Three (In- Differe | 0.21,4. | (P-value>.05)
on) - 2 hour sessions Hospital)(Standard nce 21)
Function(Activ each day with exercise)
e extension. increasing range.)

Hypoextension
reported as

negative
values.)
BeauprA,L.A., | High Range of Dischar | Cpm used post-op 40 8(4.00) No Post-op Cpm 40 8(4.00) Mean 0(- | Not Significant
2001 Quality | Motion(extensi| ge (In Hospital)(Three (In- Differe | 1.75,1. | (P-value>.05)
on) - 2 hour sessions Hospital)(Standard nce 75)
Function(Activ each day with exercise)
e extension. increasing range.)

Hypoextension
reported as

negative
values.)
BeauprA,L.A., | High Range of 3 Cpm used post-op 33 94(11.00) No Post-op Cpm 32 91(11.00) Mean 3(- | Not Significant
2001 Quality | Motion(flexion | months | (In Hospital)(Three (In- Differe | 2.35,8. | (P-value>.05)
) - 2 hour sessions Hospital)(Standard nce 35)
Function(Activ each day with exercise)
e flexion) increasing range.)
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BeauprA,L.A., | High Range of 6 Cpm used post-op 33 98(13.00) No Post-op Cpm 32 94(21.00) Mean 4(- |Not Significant
2001 Quality | Motion(flexion | months | (In Hospital)(Three (In- Differe | 452,12 | (P-value>.05)
) - 2 hour sessions Hospital)(Standard nce .52)
Function(Activ each day with exercise)
e flexion) increasing range.)
BeauprA,L.A., | High Range of Dischar | Cpm used post-op 40 61(14.00) No Post-op Cpm 40 65(13.00) Mean -4(- | Not Significant
2001 Quality | Motion(flexion| ge (In Hospital)(Three (In- Differe | 9.92,1. | (P-value>.05)
- 2 hour sessions Hospital)(Standard nce 92)
Function(Activ each day with exercise)
e flexion) increasing range.)
BeauprA,L.A., | High | Sf-36 Mental 3 Cpm used post-op 36 79(17.00) No Post-op Cpm 34 74(19.00) Mean 5(- | Not Significant
2001 Quality Health- months | (In Hospital)(Three (In- Differe | 3.46,13 | (P-value>.05)
Function() 2 hour sessions Hospital)(Standard nce .46)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 Mental 6 Cpm used post-op 36 83(13.00) No Post-op Cpm 34 79(19.00) Mean 4(- | Not Significant
2001 Quality Health- months | (In Hospital)(Three (In- Differe | 3.73,11 | (P-value>.05)
Function() 2 hour sessions Hospital)(Standard nce 73)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 Physical 3 Cpm used post-op 36 46(18.00) No Post-op Cpm 34 45(20.00) Mean 1(- | Not Significant
2001 Quality | Functioning- | months | (In Hospital)(Three (In- Differe | 7.93,9. | (P-value>.05)
Function() 2 hour sessions Hospital)(Standard nce 93)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 Physical 6 Cpm used post-op 36 46(20.00) No Post-op Cpm 34 55(27.00) Mean -9(- | Not Significant
2001 Quality | Functioning- | months | (In Hospital)(Three (In- Differe | 20.18,2 | (P-value>.05)
Function() 2 hour sessions Hospital)(Standard nce .18)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 Physical 3 Cpm used post-op 36 19(26.00) No Post-op Cpm 34 28(41.00) Mean -9(- | Not Significant
2001 Quality Role months | (In Hospital)(Three (In- Differe | 25.19,7 | (P-value>.05)
Functioning- 2 hour sessions Hospital)(Standard nce .19)
Function() each day with exercise)

increasing range.)
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BeauprA,L.A., | High | Sf-36 Physical 6 Cpm used post-op 36 40(40.00) No Post-op Cpm 34 43(40.00) Mean -3(- | Not Significant
2001 Quality Role months | (In Hospital)(Three (In- Differe | 21.75,1 | (P-value>.05)
Functioning- 2 hour sessions Hospital)(Standard nce 5.75)
Function() each day with eXercise)
increasing range.)
BeauprA,L.A., | High Sf-36 Social 3 Cpm used post-op 36 75(23.00) No Post-op Cpm 34 69(24.00) Mean 6(- | Not Significant
2001 Quality Role months | (In Hospital)(Three (In- Differe | 5.02,17 | (P-value>.05)
Functioning- 2 hour sessions Hospital)(Standard nce .02)
Function() each day with exercise)
increasing range.)
BeauprA,L.A., | High Sf-36 Social 6 Cpm used post-op 36 81(22.00) No Post-op Cpm 34 79(25.00) Mean 2(- | Not Significant
2001 Quality Role months | (In Hospital)(Three (In- Differe | 9.06,13 | (P-value>.05)
Functioning- 2 hour sessions Hospital)(Standard nce .06)
Function() each day with exercise)
increasing range.)
BeauprA,L.A., | High Womac- 3 Cpm used post-op 34 73(13.00) No Post-op Cpm 34 72(17.00) Mean 1(- | Not Significant
2001 Quality function months | (In Hospital)(Three (In- Differe | 6.19,8. | (P-value>.05)
averaged VAS 2 hour sessions Hospital)(Standard nce 19)
Version (0- each day with exercise)
100)() increasing range.)
Denis,M., High Range of 8 days | Cpm used post-op 26 7(3.70) No Post-op Cpm 27 8(3.50) Mean -1(- | Not Significant
2006 Quality | Motion(extensi (In Hospital)(CPM (In- Differe | 2.94,0. | (P-value>.05)
on) - used 35 min daily.) Hospital)(Standard nce 94)
Function(Activ physical therapy)
e extension.
Reviewer
judgement that
author reported
negative
values for
hypo-
extension.)
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Denis,M., High Range of 8 days | Cpm used post-op 26 78.7(10.60) | No Post-op Cpm 27 80.4(11.80) | Mean | -1.7(- |Not Significant
2006 Quality | Motion(flexion (In Hospital)(CPM (In- Differe | 7.73,4. | (P-value>.05)
) - used 35 min daily.) Hospital)(Standard nce 33)
Function(Activ physical therapy)
e flexion.
Outcome
measured at
discharge (8
day aprrox.))
Denis,M., High Timed 8 days | Cpm used post-op 28 52.3(34.90) | No Post-op Cpm 27 41.9(21.40) | Mean | 10.4(- | Not Significant
2006 Quality | Functional (In Hospital)(CPM (In- Differe | 4.84,25 | (P-value>.05)
Test (lower used 2 hours daily.) Hospital)(Standard nce .64)
scores better, physical therapy)
units of time)-
Function(Time
d Up and Go
(in seconds))
Denis,M., High Timed 8 days | Cpm used post-op 26 50.7(22.60) | No Post-op Cpm 27 41.9(21.40) | Mean | 8.8(- |Not Significant
2006 Quality | Functional (In Hospital)(CPM (In- Differe | 3.06,20 | (P-value>.05)
Test (lower used 35 min daily.) Hospital)(Standard nce .66)
scores better, physical therapy)
units of time)-
Function(Time
d Up and Go
(in seconds))
Denis,M., High Womac- 8 days | Cpm used post-op 28 31(23.90) No Post-op Cpm 27 33(22.70) Mean -2(- | Not Significant
2006 Quality function (In Hospital)(CPM (In- Differe | 14.32,1 | (P-value>.05)
averaged VAS used 2 hours daily.) Hospital)(Standard nce 0.32)
Version (0- physical therapy)
100)()
Denis,M., High Womac- 8 days | Cpm used post-op 26 40(20.20) No Post-op Cpm 27 33(22.70) Mean 7(- | Not Significant
2006 Quality function (In Hospital)(CPM (In- Differe | 4.56,18 | (P-value>.05)
averaged VAS used 35 min daily.) Hospital)(Standard nce .56)
Version (0- physical therapy)
100)()
Lenssen, T.A., | High | Knee Society |17 days| Cpm used post- 30 67.6(19.60) | No Post-Discharge 30 67.3(14.90) | Mean | 0.3(- |Not Significant
2008 Quality | Score KSS() discharge (In Cpm (In-Home)( ) Differe | 8.51,9. | (P-value>.05)
Home)() nce 11)
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Lenssen, T.A., | High | Knee Society 6 Cpm used post- 30 77.3(14.90) | No Post-Discharge 30 73.6(13.80) | Mean | 3.7(- |Not Significant
2008 Quality | Score KSS() | weeks discharge (In Cpm (In-Home)() Differe | 3.57,10 | (P-value>.05)
Home)() nce 97)
Lenssen,T.A., | High | Knee Society 3 Cpm used post- 30 80.4(5.30) | No Post-Discharge 30 78.8(5.30) Mean | 1.6(- |Not Significant
2008 Quality | Score KSS() | months discharge (In Cpm (In-Home)() Differe | 1.08,4. | (P-value>.05)
Home)() nce 28)
Lenssen,T.A., | High Range of 17 days| Cpm used post- 30 6.3(3.90) | No Post-Discharge 30 8.1(4.80) Mean | -1.8(- |Not Significant
2008 Quality | Motion(extensi discharge (In Cpm (In-Home)() Differe | 4.01,0. | (P-value>.05)
on) - Home)() nce 41)
Function(Activ
e extension.)
Lenssen, T.A., | High Range of 6 Cpm used post- 30 6.3(4.00) | No Post-Discharge 30 6.9(5.40) Mean | -0.6(- |Not Significant
2008 Quality | Motion(extensi | weeks discharge (In Cpm (In-Home)() Differe | 3.00,1. | (P-value>.05)
on) - Home)() nce 80)
Function(Activ
e extension.)
Lenssen,T.A., | High Range of 3 Cpm used post- 30 4.8(3.90) | No Post-Discharge 30 4.3(4.70) Mean | 0.5(- |Not Significant
2008 Quality | Motion(extensi | months discharge (In Cpm (In-Home)() Differe | 1.69,2. | (P-value>.05)
on) - Home)() nce 69)
Function(Activ
e extension.)
Lenssen, T.A., | High Range of 17 days| Cpm used post- 30 89.9(9.10) | No Post-Discharge 30 86.7(8.50) Mean | 3.2(- |Not Significant
2008 Quality | Motion(flexion discharge (In Cpm (In-Home)( ) Differe | 1.26,7. | (P-value>.05)
) - Home)() nce 66)
Function(Activ
e flexion.)
Lenssen, T.A., | High Range of 6 Cpm used post- 30 98.2(11.70) | No Post-Discharge 30 98.7(11.20) | Mean | -0.5(- |Not Significant
2008 Quality | Motion(flexion | weeks discharge (In Cpm (In-Home)() Differe | 6.30,5. | (P-value>.05)
- Home)() nce 30)
Function(Activ
e flexion.)
Lenssen,T.A., | High Range of 3 Cpm used post- 30 105.7(2.50) | No Post-Discharge 30 106.2(0.60) | Mean | -0.5(- |Not Significant
2008 Quality | Motion(flexion | months discharge (In Cpm (In-Home)() Differe | 1.42,0. | (P-value>.05)
) - Home)() nce 42)
Function(Activ
e flexion.)
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Lenssen, T.A., | High Womac- 17 days| Cpm used post- 30 49.1(11.90) | No Post-Discharge 30 45.3(12.30) | Mean | 3.8(- |Not Significant
2008 Quality | Function likert discharge (In Cpm (In-Home)() Differe | 2.32,9. | (P-value>.05)
version (0-68)( Home)() nce 92)
Lenssen,T.A., | High Womac- 6 Cpm used post- 30 53(9.50) No Post-Discharge 30 52.7(12.00) | Mean | 0.3(- |Not Significant
2008 Quality | Function likert | weeks discharge (In Cpm (In-Home)() Differe | 5.18,5. | (P-value>.05)
version (0-68)( Home)() nce 78)
Lenssen, T.A., | High Womac- 3 Cpm used post- 30 57.6(4.20) | No Post-Discharge 30 58.6(8.40) Mean -1(- | Not Significant
2008 Quality | Function likert | months discharge (In Cpm (In-Home)() Differe | 4.36,2. | (P-value>.05)
version (0-68)( Home)() nce 36)
Chen,L.H., | Modera Range of 6 Cpm used post-op 68 | 110.51(9.74) | No Post-op Cpm 39 |113.21(10.03) | Mean | -2.7(- |Not Significant
2013 te Motion(flexion | weeks | (In Hospital)(CPM (In-Hospital)() Differe | 6.61,1. | (P-value>.05)
Quality | ) - Function() used for 2 hours 3 nce 21)
times daily starting
day after surgery.)
Chen,L.H., | Modera Range of 2 Cpm used post-op 68 |102.33(9.17) | No Post-op Cpm 39 105(10.76) Mean | -2.67(- | Not Significant
2013 te Motion(flexion | weeks | (In Hospital)(CPM (In-Hospital)( ) Differe | 6.69,1. | (P-value>.05)
Quality | ) - Function() used for 2 hours 3 nce 35)
times daily starting
day after surgery.)
Chen,L.H., | Modera Range of 3 Cpm used post-op 68 | 119.26(8.86) | No Post-op Cpm 39 119.1(9.31) | Mean | 0.16(- |Not Significant
2013 te Motion(flexion | months | (In Hospital)(CPM (In-Hospital)() Differe | 3.44,3. | (P-value>.05)
Quality | ) - Function() used for 2 hours 3 nce 76)
times daily starting
day after surgery.)
Chen,L.H., | Modera Range of 6 Cpm used post-op 68 |125.51(5.99) | No Post-op Cpm 39 125.13(6.44) | Mean | 0.38(- |Not Significant
2013 te Motion(flexion | months | (In Hospital)(CPM (In-Hospital)( ) Differe | 2.09,2. | (P-value>.05)
Quality | ) - Function() used for 2 hours 3 nce 85)
times daily starting
day after surgery.)

445



degress ROM
starting in revery
room until next
postoperative day.)

Group recieving
standard care.)

Herbold,J.A., | Modera| Functional 8 days | Cpm used post-op 70 107(4.10) No Post-op Cpm 71 107.8(3.20) | Mean | -0.8(- |Not Significant
2014 te independence (In Hospital)(2 (In-Hospital)(3 Differe | 2.02,0. | (P-value>.05)
Quality measure hrs/day of CPM in hrs/day of nce 42)
(FIM)(Higher addition to conventional PT)
scores indicate conventional PT)
higher level of
independence)
Herbold,J.A., | Modera Timed 8 days | Cpm used post-op 70 19.9(7.50) No Post-op Cpm 71 19.8(6.10) Mean | 0.1(- |Not Significant
2014 te Functional (In Hospital)(2 (In-Hospital)(3 Differe | 2.16,2. | (P-value>.05)
Quality | Test (lower hrs/day of CPM in hrs/day of nce 36)
scores better, addition to conventional PT)
units of time)- conventional PT)
Function(TUG
(s))
MacDonald,S.J | Modera | Knee Society | 1year | Cpm used post-op 40 166(23.00) | No Post-op Cpm 40 166(25.00) Mean 0(- | Not Significant
., 2000 te Score KSS() (In Hospital)(CPM (In- Differe | 10.53,1 | (P-value>.05)
Quality set to 0-50 degress Hospital)(Control nce 0.53)
ROM starting in Group recieving
recovery room and standard care.)
ending the next
postoperative day.)
MacDonald,S.J | Modera | Knee Society | 1year | Cpm used post-op 40 165(18.00) | No Post-op Cpm 40 166(25.00) Mean -1(- | Not Significant
., 2000 te Score KSS() (In Hospital)(CPM (In- Differe | 10.55,8 | (P-value>.05)
Quality set to 70-110 Hospital)(Control nce .55)
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TABLE 117: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: LENGTH OF STAY

Denis,M., High | Days- Length NA Cpm used post-op 28 8(2.10) No Post-op Cpm 27 7.8(2.00) | Mean | 0.2(- |[Not Significant
2006 Quality | Of Stay(Real (In Hospital)(CPM (In- Differe | 0.88,1. | (P-value>.05)
Length of used 2 hours daily.) Hospital)(Standard nce 28)
Stay) physical therapy)
Denis,M., High | Days- Length NA Cpm used post-op 26 8.1(2.00) | No Post-op Cpm 27 7.8(2.00) | Mean | 0.3(- |[Not Significant
2006 Quality | Of Stay(Real (In Hospital)(CPM (In- Differe | 0.78,1. | (P-value>.05)
Length of used 35 min daily.) Hospital)(Standard nce 38)
Stay) physical therapy)
Denis,M., High Length Of NA Cpm used post-op 26 7.9(1.60) | No Post-op Cpm 27 7.5(1.40) | Mean | 0.4(- |Not Significant
2006 Quality | Recovery- (In Hospital)(CPM (In- Differe | 0.41,1. | (P-value>.05)
Length Of used 35 min daily.) Hospital)(Standard nce 21)
Stay(Theoretic physical therapy)
al Length of
Stay. Time to
achieve
discharge
criteria for
knee. ROM of
approx. 75)
Herbold,J.A., | Modera| Days- Length NR Cpm used post-op 70 8.3(1.70) | No Post-op Cpm 71 8.7(2.70) | Mean | -0.4(- |Not Significant
2014 te Of Stay() (In Hospital)(2 (In-Hospital)(3 Differe | 1.14,0. | (P-value>.05)
Quality hrs/day of CPM in hrs/day of nce 34)
addition to conventional PT)
conventional PT)
Montgomery,F | Modera| Length Of NA Cpm used post-op 28 5(2.00) No Post-op Cpm 32 7(3.00) Mean -2(- Treatment 1
., 1996 te Recovery- (In Hospital)(CPM (In- Differe | 3.28,- | Significant (P-
Quality | Length Of for 3 hours 3 times Hospital)(Active nce 0.72) value<.05)
Stay(Days to daily, 7 days a and passive motion
reach ROM 70 week.) exercises with a
degrees physical therapist
flexion.) 30 minutes twice
daily, 5 days a
week.)

* See Appendix XIII for details regarding support
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Montgomery,F | Modera | Days- Length NA Cpm used post-op 28 9(3.00) No Post-op Cpm 32 10(4.00) | Mean -1(- | Not Significant
., 1996 te Of (In Hospital)(CPM (In- Differe | 2.78,0. | (P-value>.05)
Quality | Stay(Criteria for 3 hours 3 times Hospital)(Active nce 78)
for discharge daily, 7 days a and passive motion
was when week.) exercises with a
patients reach physical therapist
70 degrees 30 minutes twice
active knee daily, 5 days a
flexion, no week.)
wound
problems,
ability to walk
including
stairs.)
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TABLE 118: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: OTHER OUTCOMES

BeauprA,L.A., | High SF-36 3 Cpm used post-op 36 68(41.00) | No Post-op Cpm 34 84(32.00) | Mean | -16(- |Not Significant
2001 Quality | Emotional | months | (In Hospital)(Three (In- Differe | 33.18,1 | (P-value>.05)
Role 2 hour sessions Hospital)(Standard nce .18)
Functioning() each day with eXercise)
increasing range.)
BeauprA,L.A., | High SF-36 6 Cpm used post-op 36 73(39.00) | No Post-op Cpm 34 81(34.00) | Mean -8(- |Not Significant
2001 Quality | Emotional | months | (In Hospital)(Three (In- Differe | 25.11,9 | (P-value>.05)
Role 2 hour sessions Hospital)(Standard nce A1)
Functioning() each day with exercise)
increasing range.)
BeauprA,L.A., | High | SF-36 Mental 3 Cpm used post-op 36 54(10.00) | No Post-op Cpm 34 55(9.00) | Mean -1(- | Not Significant
2001 Quality | Component | months | (In Hospital)(Three (In- Differe | 5.45,3. | (P-value>.05)
summary() 2 hour sessions Hospital)(Standard nce 45)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | SF-36 Mental 6 Cpm used post-op 36 57(8.00) No Post-op Cpm 34 56(9.00) | Mean 1(- | Not Significant
2001 Quality | Component | months | (In Hospital)(Three (In- Differe | 3.00,5. | (P-value>.05)
summary() 2 hour sessions Hospital)(Standard nce 00)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 General 3 Cpm used post-op 36 69(21.00) | No Post-op Cpm 34 69(19.00) | Mean 0(- |Not Significant
2001 Quality Health months | (In Hospital)(Three (In- Differe | 9.37,9. | (P-value>.05)
Perceptions- 2 hour sessions Hospital)(Standard nce 37)
Other() each day with eXercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 General 6 Cpm used post-op 36 73(21.00) | No Post-op Cpm 34 70(22.00) | Mean 3(- |Not Significant
2001 Quality Health months | (In Hospital)(Three (In- Differe | 7.09,13 | (P-value>.05)
Perceptions- 2 hour sessions Hospital)(Standard nce .09)
Other() each day with exercise)
increasing range.)

* See Appendix XIII for details regarding support
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BeauprA,L.A., | High | Sf-36 Vitality- 3 Cpm used post-op 36 53(20.00) | No Post-op Cpm 34 56(17.00) | Mean -3(- | Not Significant
2001 Quality Other() months | (In Hospital)(Three (In- Differe | 11.68,5 | (P-value>.05)
2 hour sessions Hospital)(Standard nce .68)
each day with eXercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 Vitality- 6 Cpm used post-op 36 60(18.00) | No Post-op Cpm 34 59(21.00) | Mean 1(- | Not Significant
2001 Quality Other() months | (In Hospital)(Three (In- Differe | 8.31,10 | (P-value>.05)
2 hour sessions Hospital)(Standard nce 31)
each day with exercise)
increasing range.)
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TABLE 119: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: PAIN

BeauprA,L.A., | High | Sf-36 Bodily 3 Cpm used post-op 36 56(18.00) | No Post-op Cpm 34 55(22.00) | Mean 1(- | Not Significant
2001 Quality | Pain- Pain() | months | (In Hospital)(Three (In- Differe | 8.45,10 | (P-value>.05)
2 hour sessions Hospital)(Standard nce .45)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Sf-36 Bodily 6 Cpm used post-op 36 57(19.00) | No Post-op Cpm 34 64(22.00) | Mean -7(- | Not Significant
2001 Quality | Pain- Pain() | months | (In Hospital)(Three (In- Differe | 16.65,2 | (P-value>.05)
2 hour sessions Hospital)(Standard nce .65)
each day with exercise)
increasing range.)
BeauprA,L.A., | High | Womac-Pain 3 Cpm used post-op 34 73(17.00) | No Post-op Cpm 34 73(18.00) | Mean 0(- | Not Significant
2001 Quality | averaged VAS | months | (In Hospital)(Three (In- Differe | 8.32,8. | (P-value>.05)
Version (0- 2 hour sessions Hospital)(Standard nce 32)
100)() each day with exercise)
increasing range.)
BeauprA,L.A., | High | Womac-Pain 6 Cpm used post-op 34 76(15.00) | No Post-op Cpm 34 79(16.00) | Mean -3(- | Not Significant
2001 Quality | averaged VAS | months | (In Hospital)(Three (In- Differe | 10.37,4 | (P-value>.05)
Version (0- 2 hour sessions Hospital)(Standard nce 37)
100)() each day with exercise)
increasing range.)
Denis,M., High | Womac-Pain | 8 days | Cpm used post-op 28 | 27.7(17.10) | No Post-op Cpm 27 139.8(24.80) | Mean | -12.1(- | Treatment 1
2006 Quality | averaged VAS (In Hospital)(CPM (In- Differe | 23.40,- | Significant (P-
Version (0- used 2 hours daily.) Hospital)(Standard nce 0.80) value<.05)
100)() physical therapy)
Denis,M., High | Womac-Pain | 8 days | Cpm used post-op 26 | 36.8(15.60) | No Post-op Cpm 27 139.8(24.80) | Mean -3(- | Not Significant
2006 Quality | averaged VAS (In Hospital)(CPM (In- Differe | 14.11,8 | (P-value>.05)
Version (0- used 35 min daily.) Hospital)(Standard nce 11)
100)() physical therapy)
Lenssen, T.A., | High | Womac-Pain |17 days| Cpm used post- 30 15.8(4.70) | No Post-Discharge 30 15.3(4.10) | Mean | 0.5(- |Not Significant
2008 Quality | Likert Version discharge (In Cpm (In-Home)() Differe | 1.73,2. | (P-value>.05)
(0-20)() Home)() nce 73)

* See Appendix XIII for details regarding support
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Lenssen, T.A., | High | Womac-Pain 6 Cpm used post- 30 16(3.70) | No Post-Discharge 30 16.6(4.00) | Mean | -0.6(- |Not Significant
2008 Quality | Likert Version | weeks discharge (In Cpm (In-Home)() Differe | 2.55,1. | (P-value>.05)
(0-20)() Home)() nce 35)
Lenssen,T.A., | High | Womac-Pain 3 Cpm used post- 30 17.3(3.80) | No Post-Discharge 30 17.5(0.90) | Mean | -0.2(- |Not Significant
2008 Quality | Likert Version | months discharge (In Cpm (In-Home)() Differe | 1.60,1. | (P-value>.05)
(0-20)() Home)() nce 20)
Can,F., 2003 | Modera| Knee Society | 1day | Cpm used post-op 16 |10.32(6.45)| No Post-op Cpm 16 8(6.02) Mean | 2.32(- | Not Significant
te Score-Pain- (In Hospital)(CPM (In-Hospital)( ) Differe | 2.00,6. | (P-value>.05)
Quality Pain() 4 to 6 hours daily nce 64)
starting
immediately after
surgery.)
Can,F., 2003 | Modera| Knee Society 3 Cpm used post-op 16 45.1(8.63) | No Post-op Cpm 16 |45.17(7.12) | Mean | -0.07(- | Not Significant
te Score-Pain- | months | (In Hospital)(CPM (In-Hospital)() Differe | 5.55,5. | (P-value>.05)
Quality Pain() 4 to 6 hours daily nce 41)
starting
immediately after
surgery.)
Can,F., 2003 | Modera| Knee Society 3 Cpm used post-op 16 | 35.65(9.32) | No Post-op Cpm 16 |35.15(9.11) | Mean | 0.5(- |[Not Significant
te Score-Pain- | weeks | (In Hospital)(CPM (In-Hospital)() Differe | 5.89,6. | (P-value>.05)
Quality Pain() 4 to 6 hours daily nce 89)
starting
immediately after
surgery.)
Can,F., 2003 | Modera Vas Pain 1day | Cpm used post-op 16 . % No Post-op Cpm 16 . % Author | NA | Not Significant
te (10cm)- Pain( (In Hospital)(CPM (In-Hospital)( ) Reporte (P-value>.05)
Quality ) 4 to 6 hours daily d
starting
immediately after
surgery.)
Can,F., 2003 | Modera Vas Pain 3 Cpm used post-op 16 . % No Post-op Cpm 16 . % Author | NA | Not Significant
te (10cm)- Pain( | months | (In Hospital)(CPM (In-Hospital)() Reporte (P-value>.05)
Quality ) 4 to 6 hours daily d

starting
immediately after
surgery.)
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Can,F., 2003 | Modera| Vas Pain 3 Cpm used post-op 16 . % No Post-op Cpm 16 . % Author | NA |Not Significant
te (10cm)- Pain( | weeks | (In Hospital)(CPM (In-Hospital)( ) Reporte (P-value>.05)
Quality ) 4 to 6 hours daily d
starting
immediately after
surgery.)
Chen,L.H., |Modera Vas Pain 6 Cpm used post-op 68 3.22(1.28) | No Post-op Cpm 39 3.05(1.54) | Mean | 0.17(- | Not Significant
2013 te (10cm)- weeks | (In Hospital)(CPM (In-Hospital)() Differe | 0.40,0. | (P-value>.05)
Quality Pain(1-10 used for 2 hours 3 nce 74)
scale (cm)) times daily starting
day after surgery.)
Chen,L.H., |Modera Vas Pain 2 Cpm used post-op 68 5.12(1.39) | No Post-op Cpm 39 4.77(1.56) | Mean | 0.35(- | Not Significant
2013 te (10cm)- weeks | (In Hospital)(CPM (In-Hospital)() Differe | 0.24,0. | (P-value>.05)
Quality |  Pain(1-10 used for 2 hours 3 nce 94)
scale (cm)) times daily starting
day after surgery.)
Chen,L.H., |Modera Vas Pain 3 Cpm used post-op 68 1.43(1.00) | No Post-op Cpm 39 1.03(1.11) | Mean | 0.4(- |Not Significant
2013 te (10cm)- months | (In Hospital)(CPM (In-Hospital)() Differe | 0.02,0. | (P-value>.05)
Quality |  Pain(1-10 used for 2 hours 3 nce 82)
scale (cm)) times daily starting
day after surgery.)
Chen,L.H., |Modera Vas Pain 6 Cpm used post-op 68 0.37(0.60) | No Post-op Cpm 39 0.21(0.47) | Mean | 0.16(- | Not Significant
2013 te (10cm)- months | (In Hospital)(CPM (In-Hospital)() Differe | 0.05,0. | (P-value>.05)
Quality |  Pain(1-10 used for 2 hours 3 nce 37)
scale (cm)) times daily starting
day after surgery.)
Montgomery,F | Modera Vas Pain 5days | Cpm used post-op 28 . % No Post-op Cpm 32 . % Author | NA | Not Significant
., 1996 te (10cm)- (In Hospital)(CPM (In- Reporte (P-value>.05)
Quality | Pain(Recorded for 3 hours 3 times Hospital)(Active d
at day 1, day 3, daily, 7 days a and passive motion
and day 5 post week.) exercises with a
operatively.) physical therapist
30 minutes twice
daily, 5 days a
week.)
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TABLE 120: CONTINUOUS PASSIVE MOTION VERSUS NO CONTINUOUS PASSIVE MOTION: STIFFNESS

BeauprA,L.A., | High Womac- 3 Cpm used post-op 34 63(18.00) | No Post-op Cpm 34 62(18.00) | Mean 1(- | Not Significant
2001 Quality stiffness months | (In Hospital)(Three (In- Differe | 7.56,9. | (P-value>.05)
averaged VAS 2 hour sessions Hospital)(Standard nce 56)
Version (0- each day with eXercise)
100)() increasing range.)
BeauprA,L.A., | High Womac- 6 Cpm used post-op 34 65(21.00) | No Post-op Cpm 34 69(19.00) | Mean -4(- | Not Significant
2001 Quality stiffness months | (In Hospital)(Three (In- Differe | 13.52,5 | (P-value>.05)
averaged VAS 2 hour sessions Hospital)(Standard nce .52)
Version (0- each day with exercise)
100)() increasing range.)
Denis,M., High Womac- 8 days | Cpm used post-op 28 |50.1(24.10) | No Post-op Cpm 27 |53.8(26.10) | Mean | -3.7(- |Not Significant
2006 Quality stiffness (In Hospital)(CPM (In- Differe | 16.99,9 | (P-value>.05)
averaged VAS used 2 hours daily.) Hospital)(Standard nce .59)
Version (0- physical therapy)
100)()
Denis,M., High Womac- 8 days | Cpm used post-op 26 |59.3(19.30) | No Post-op Cpm 27 |53.8(26.10) | Mean | 5.5(- |Not Significant
2006 Quality stiffness (In Hospital)(CPM (In- Differe | 6.83,17 | (P-value>.05)
averaged VAS used 35 min daily.) Hospital)(Standard nce .83)
Version (0- physical therapy)
100)()
Lenssen, T.A., | High Womac- 17 days| Cpm used post- 30 5(1.80) No Post-Discharge 30 4.8(1.60) | Mean | 0.2(- |Not Significant
2008 Quality Stiffness discharge (In Cpm (In-Home)() Differe | 0.66,1. | (P-value>.05)
Likert (0-8)() Home)() nce 06)
Lenssen,T.A., | High Womac- 6 Cpm used post- 30 5.4(1.50) | No Post-Discharge 30 4.8(1.50) | Mean | 0.6(- |Not Significant
2008 Quality Stiffness weeks discharge (In Cpm (In-Home)() Differe | 0.16,1. | (P-value>.05)
Likert (0-8)() Home)() nce 36)
Lenssen,T.A., | High Womac- 3 Cpm used post- 30 5.5(1.40) | No Post-Discharge 30 5.3(1.60) | Mean | 0.2(- |Not Significant
2008 Quality Stiffness months discharge (In Cpm (In-Home)() Differe | 0.56,0. | (P-value>.05)
Likert (0-8)() Home)() nce 96)

* See Appendix XIII for details regarding support
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POSTOPERATIVE MOBILIZATION

A. POSTOPERATIVE MOBILIZATION: LENGTH OF STAY
Strong evidence supports that rehabilitation started on the day of the total knee arthroplasty
(TKA) reduces length of hospital stay.

Strength of Recommendation: Strong Evidence A&k
Description: Evidence from two or more ““High”” strength studies with consistent findings for recommending for or
against the intervention.

B. POSTOPERATIVE MOBILIZATION: PAIN AND FUNCTION
Moderate evidence supports that rehabilitation started on day of total knee arthroplasty (TKA)
compared to rehabilitation started on postop day 1 reduces pain and improves function.

Strength of Recommendation: Moderate Evidence hokk
Description: Evidence from two or more “Moderate™ strength studies with consistent findings, or evidence from a
single ““High™ quality study for recommending for or against the intervention.

RATIONALE

Two high quality studies (Labraca et al 2011; Larsen et al 2008) investigated the effects of
starting rehabilitation on the day of surgery compared to delayed rehabilitation (start on the day
after surgery or later). Labraca et al compared a group who initiated rehabilitation within the first
24 hours post-surgery to a control group who remained at rest during the first 24 hours and
started rehabilitation after that. They found that the group who started rehabilitation within 24
hours had fewer days of hospital stay, reduced pain, and improved physical function (balance,
muscle strength and range of knee motion). Larsen et al compared an intervention group who
received a new accelerated peri-operative protocol compared to a control group who received
conventional perioperative procedure. The accelerated protocol aimed to mobilize the patient in
bed and out of bed in the day of surgery and progressed to four hours out of bed (combination of
physical and occupational therapy) on the first postoperative day, and eight hours of mobilization
for the rest of the hospital stay. The control group started mobilization in and out of bed on the
day after surgery and increased mobilization according to patient’s state. The accelerated
protocol also included education, pain relief, nausea control, nutrition, and elimination. The
study found that the accelerated group had less length of stay as compared to the control group.
Quality of life was not different between the groups.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION

Although there are no known harms associated with implementing this recommendation, the
promotion of early and accelerated rehabilitation depends on hospital support to accessible
rehabilitation services; and cohesive coordination between surgeons, anesthesiologists, nurses,
and physical therapists to manage pain, nausea, orthostatic intolerance, and other hindrances to
early mobilization.
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FUTURE RESEARCH

Prospective randomized trials to evaluate the dose-response of rehabilitation protocols during
hospital stay to decrease variability of care. There is no consistency in the amount of
rehabilitation during acute care - protocols have varied from as low as 20 minutes to as high as
eight hours per day of rehabilitative care.

RESULTS

SUMMARY OF FINDINGS TABLE 24: ACCELERATED MOBILIZATION

Summary of Findings

High Quality

-

-
g
® Favors Accelerated 2 8
S X
® Favors Non-accelerated Mobilization § qc:
)
O Not Significant § s

Complications
| Readmission | O]
Function

Balance- Function

Barthel Index - Function

Muscle Strength- Function

Range of Motion - Function

Length of Stay

Pain
| VasPain(10cm)}-Pain | @]
Quality of Life

Euroqol-5d(Eq-5d) Total )
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QUALITY EVALUATION TABLE 14: ACCELERATED MOBILIZATION

Quality Chart Key

. =No Flaw in Domain of Interest
O =Flawin Domain of Interest

ﬂ = Half flaw in domain of interest

QE - Intervention — Observational

Study Design Participant Allocation Confounding Variables | Follow-Up Length Other Bias? (If Inclusion Strength
Recruitment retrospective
comparative, mark Yes)
Jordan,L.R., 1995 O . . . . . Not best available Low Quality
evidence

QE - Intervention — Randomized

Study Random Sequence Allocation Concealment Blinding Incomplete Outcome | Selective Reporting | Other Bias | Inclusion Strength
Generation Data

Labraca,N.S., 2011 . [ O . . . Include High Quality

Larsen,K., 2008 . [ ) O . . . Include High Quality
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DETAILED DATA TABLES
TABLE 121: ACCELERATED MOBILIZATION VERSUS NON-ACCELERATED MOBILIZATION: COMPLICATIONS

Referen | Qualit | Outcome | Duratio | Treatment | Group | Meanl/ Treatment | Group | Mean2/ | Effect Result Favored
ce y Details n 1 1 P1 2 2 P2 Measu (95% Treatme
Title (Detalils) N (SD1) (Details) N (SD2) re Cl) nt
Larsen,K., High Readmission- | 3 months | Accelerated 15 6.67% Non-Accelerated 12 8.33% RR 0.80(0.06,11. Not
2008 Quality Length Of Post-Op Post-Op 50) Significant
Stay(Number of Mobilization( Mobilization(Con (P-
patients re- 4h of trol group value>.05)
admitted due to mobilization receiving standard
pain/complicati day of care for post-op
ons within the surgery. 8h of mobilization.
specified follow mobilization Post-op therapy
up.) per day goal does not begin
for each day until)
after.)
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TABLE 122: ACCELERATED MOBILIZATION VERSUS NON-ACCELERATED MOBILIZATION: FUNCTION

Referen | Quali Outcome Durati | Treatment | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect Result Favored
ce ty Details on 1 pl P1 2 p2 P2 Measu (95% Treatme
Title (Details) N (SD1) (Details) N (SD2) re Cl) nt
Labraca,N. | High Balance- Discharg Accelerated 138 98.55% Non- 135 92.59% RR 1.06(1.01,1.12) | Treatmen
S, 2011 Quality | Function(Tinetti e Post-Op Accelerated tl
test. Static Mobilization(Be Post-Op Significan
balance gins Mobilization(D t (P-
subscale. mobilization oes not begin value<.05)
(0O=abnormal, with first 24 mobilization
1=adaptive, hours of until day after
2=normal). surgery.) surgery.
Reported as (Standard care
dichotomous control
data where N group).)
events=N of
normal
patients.)
Labraca,N. | High Balance- Discharg Accelerated 138 97.10% Non- 135 89.63% RR 1.08(1.02,1.16) | Treatmen
S., 2011 Quality | Function(Tinetti e Post-Op Accelerated tl
test. Gait Mobilization(Be Post-Op Significan
subscale. gins Mobilization(D t (P-
(0O=abnormal, mobilization 0es not begin value<.05)
1=adaptive, with first 24 mobilization
2=normal). hours of until day after
Reported as surgery.) surgery.
dichotomous (Standard care
data where N control
events=N of group).)
normal
patients.)
Labraca,N. High Barthel Index - | Discharg Accelerated 138 89.86% Non- 135 83.70% RR 1.07(0.98,1.18) Not
S., 2011 Quality | Function(Numb e Post-Op Accelerated Significant
er of patients Mobilization(Be Post-Op (P-
completely gins Mobilization(D value>.05)
independent on mobilization oes not begin
Barthel Index) with first 24 mobilization
hours of until day after
surgery.) surgery.
* See Appendix XIII for details regarding support
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Referen | Quali Outcome Durati | Treatment | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect Result Favored
ce ty Details on 1 pl P1 2 p2 P2 Measu (95% Treatme
Title (Details) N (SD1) (Details) N (SD2) re Cl) nt
(Standard care
control
group).)
Labraca,N. High Muscle Post-Op Accelerated 138 3.91(0.56) Non- 135 3.01(0.52) Mean 0.9(0.77,1.03) | Treatmen
S., 2011 | Quality Strength- Post-Op Accelerated Differen tl
Function(Quadri Mobilization(Be Post-Op ce Significan
cep strength gins Mobilization(D t (P-
(0=no activity to mobilization 0es not begin value<.05)
5=normal with first 24 mobilization
muscle hours of until day after
response)) surgery.) surgery.
(Standard care
control
group).)
Labraca,N. High Muscle Post-Op Accelerated 138 4.02(0.82) Non- 135 2.97(0.59) Mean 1.05(0.88,1.22) | Treatmen
S., 2011 Quality Strength- Post-Op Accelerated Differen t1
Function(Hamst Mobilization(Be Post-Op ce Significan
ring muscles gins Mobilization(D t (P-
(0=no activity to mobilization oes not begin value<.05)
5=normal with first 24 mobilization
muscle hours of until day after
response)) surgery.) surgery.
(Standard care
control
group).)
Labraca,N. High Range of Post-Op Accelerated 138 88.11(2.3 Non- 135 71.82(16. Mean 16.29(13.43,19. | Treatmen
S.,2011 | Quality | Motion(flexion) Post-Op 5) Accelerated 81) Differen 15) tl
- Function() Mobilization(Be Post-Op ce Significan
gins Mobilization(D t (P-
mobilization oes not begin value<.05)
with first 24 mobilization
hours of until day after
surgery.) surgery.
(Standard care
control
group).)
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TABLE 123: ACCELERATED MOBILIZATION VERSUS NON-ACCELERATED MOBILIZATION: LENGTH OF STAY

* See Appendix XIII for details regarding support

Referenc | Qualit | Outcom | Duratio Treatment Group | Meanl/P Treatment Group | Mean2/P | Effect | Resul | Favored
e y e n 1 1 1 2 2 2 Measur t Treatme
Title Details (Details) N (SD1) (Details) N (SD2) e (95% nt
Cl)
Labraca,N.S High Days- NA Accelerated Post- 138 6.37(1.16) Non-Accelerated 135 8.46(2.63) Mean -2.09(- | Treatment
., 2011 Quality | Length Of Op Post-Op Differenc | 2.57,- 1
Stay() Mobilization(Begi Mobilization(Does e 1.61) | Significant
ns mobilization not begin (P-
with first 24 hours mobilization until value<.05)
of surgery.) day after surgery.
(Standard care
control group).)
Larsen,K., High Days- NA Accelerated Post- 15 6.1(3.50) Non-Accelerated 12 9.3(2.50) Mean -3.2(- | Treatment
2008 Quality | Length Of Op Post-Op Differenc | 5.47,- 1
Stay() Mobilization(4h of Mobilization(Contr e 0.93) | Significant
mobilization day ol group receiving (P-
of surgery. 8h of standard care for value<.05)
mobilization per post-op
day goal for each mobilization. Post-
day after.) op therapy does
not begin until)
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TABLE 124: ACCELERATED MOBILIZATION VERSUS NON-ACCELERATED MOBILIZATION: PAIN

* See Appendix XIII for details regarding support

Referenc | Qualit | Outcom | Duratio Treatment Group | Meanl/P | Treatment | Group | Mean2/P | Effect | Resul | Favored
e y e n 1 1 1 2 2 2 Measur Treatmen
Title Details (Details) N (SD1) (Details) N (SD2) e (95% t
Labraca,N.S High Vas Pain Post-Op Accelerated Post- 138 3.01(2.35) | Non-Accelerated 135 5.36(2.54) Mean -2.35(- | Treatment
., 2011 Quality (10cm)- Op Post-Op Differenc 1
Pain() Mobilization(Begi Mobilization(Do e Significant
ns mobilization es not begin (P-
with first 24 hours mobilization value<.05)
of surgery.) until day after
surgery.
(Standard care
control group).)
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TABLE 125: ACCELERATED MOBILIZATION VERSUS NON-ACCELERATED MOBILIZATION: QUALITY OF LIFE

* See Appendix XIII for details regarding support

Refere | Quali | Outcom | Durati | Treatme | Grou | Meanl/ | Treatment | Grou | Mean2/ | Effect | Resul | Favore
nce ty e on nt pl P1 2 p2 P2 Meas t d
Title Details 1 N (SD1) (Details) N (SD2) ure | (95% | Treatm
(Details) Cl) ent
Larsen,K | High Eurogol- 3 Accelerated 15 0.86(0.11 Non- 12 0.86(0.09 | Mean 0(- Not
., 2008 | Qualit | 5d(Eg-5d) | months Post-Op ) Accelerated ) Differe | 0.08,0. | Significan
y Total- Mobilizatio Post-Op nce 08) t (P-
Composite n(4h of Mobilization(C value>.05
(Eqg-5D for mobilizatio ontrol group )
TKA n day of receiving
patients surgery. 8h standard care
only) of for post-op
mobilizatio mobilization.
n per day Post-op therapy
goal for does not begin
each day until)
after.)
464



STRUCTURED EXERCISE PROGRAM

A. EARLY STAGE SUPERVISED EXERCISE PROGRAM: FUNCTION
Moderate evidence supports that a supervised exercise program during the first two months after
total knee arthroplasty (TKA) improves physical function.

Strength of Recommendation: Moderate Evidence hokok
Description: Evidence from two or more “Moderate” strength studies with consistent findings, or evidence from a
single ““High’” quality study for recommending for or against the intervention.

B. EARLY STAGE SUPERVISED EXERCISE PROGRAM: PAIN
Limited evidence supports that a supervised exercise program during the first two months after
total knee arthroplasty (TKA) decreases pain.

Strength of Recommendation: Limited Evidence *ok

Description: Evidence from two or more “Low’” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

C. LATE STAGE POSTOPERATIVE SUPERVISED EXERCISE

PROGRAM: FUNCTION
Limited evidence supports that selected patients might be referred to an intensive supervised
exercise program during late stage post total knee arthroplasty (TKA) to improve physical
function.

Strength of Recommendation: Limited Evidence ok

Description: Evidence from two or more “Low” strength studies with consistent findings or evidence from a single
study for recommending for or against the intervention or diagnostic test or the evidence is insufficient or
conflicting and does not allow a recommendation for or against the intervention.

RATIONALE

One high quality study (Evgeniadis 2008) and one moderate quality study (Akbaba 2014)
investigated supervised exercise programs started after hospital discharge compared to no
exercise or minimal exercise during the first two months after surgery. Evgeniadis et al
compared a group of patients post total knee arthroplasty who received a home exercise program
of eight weeks (three times a week) that consisted of lower extremity strength training, to a
group who did not receive supervised exercises. The exercise group had significantly better
physical function and knee flexion and extension range of motion. Akbaba et al compared a
group of patients with bilateral total knee arthroplasty who received a month of intensive
supervised rehabilitation (two times a week for one hour) to a control group who received
supervised rehabilitation once every 15 days. The intense supervised group had less pain and
stiffness, and better balance and physical function than the control group.
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Two high quality studies (Liao 2013, Moffet 2004) and one moderate quality study (\VValtonen
2010) investigated supervised intensive exercise programs started two or more months after
surgery (late stage post total knee arthroplasty) compared to no or less exercise. Liao et al
compared a group who performed functional exercise supplemented with balance training to a
group who performed functional training only. The exercise programs lasted eight weeks and
started two months post-surgery. The group who received a combination of functional and
balance exercises had better patient reported and performance-based outcomes of physical
function. Moffet et al compared a group who received intensive functional training during eight
weeks to a standard care group who received minimal rehabilitative care. Pain and emotional
health was significantly better in the intensive functional training group at 4 and 6 months, but
the effects were no longer significant at the 12 months’ time point. Valtonen et al compared a
group who performed a high-intensity progressive aquatic resistance training of six week
duration that started at least four months after surgery to a control group who did not exercise.
The outcomes of both groups were similar.

RISKS AND HARMS OF IMPLEMENTING THIS RECOMMENDATION
There are no risks or Harms with implementation

FUTURE RESEARCH

Continued comparative studies of supervised exercise programs that are aligned with
recommendations from national guidelines. Future research from multi-site studies utilizing a
standardized training program with large populations of patients with co-existing chronic
conditions. In addition, there is a need to investigate protocols (i.e., exercise type, intensity),
delivery of interventions (i.e., more emphasis during early stage versus late stage), and strategies
to improve adherence to optimize outcome. Future research should also address the influence of
physical activity on prevention of weight gain and on survival of prosthesis. Issues of cost and
cost-effectiveness should be incorporated into future clinical studies.
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RESULTS

SUMMARY OF FINDINGS TABLE 31: POST-OP STRUCTURED EXERCISE EARLY POST-OP OUTCOMES
Summary of Findings

High Quality Moderate Quality

® Favors Post-op Structured Exercise

® Favors No/less Post-op Structured Exercise

Evgeniadis,G., 2008
Akbaba,Y.A., 2014

O Not Significant

Balance

lowa Level of Assistance Scale (ILAS)
Range of Motion

Timed Functional Tests

@
Womac-Function )
Q

e
@

Pain

Womac-Pain

Stiffness
Womac-Stiffness )
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SUMMARY OF FINDINGS TABLE 32: POST-OP STRUCTURED EXERCISE LATE POST-OP OUTCOMES
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Summary of Findings

® Favors Exercise during late stage post surgery
® Favors No/less exercise during late stage post surgery

O Not Significant

SF-36 Physical component summary
Womac-overall

Balance

Muscle Power (w)

Muscle Strength

Range of Motion

Sf-36 Physical Functioning- Function

Sf-36 Physical Role Functioning- Function

Sf-36 Social Role Functioning- Function

Timed Functional Tests

Womac-function averaged VAS Version (0-100)
Other

High Quality

Kauppila,A.M., 2010

O
@

OO

Liao,C.D., 2013

Vuorenmaa,M., 2014

Moffet,H., 2004

O
O

@
c@

0000

Moderate Quality

Valtonen,A., 2010

Meta Analysis

O
=

@0

|_Sf-36 Mental Health-Functon | | | 10 |

Pain

Sf-36 Bodily Pain- Pain O
Womac-Pain averaged VAS Version (0-100) @

Quality of Life

 #RQot1sp | O /| | |

Stiffness
Womac-stiffness averaged VAS Version (0-100)
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QUALITY EVALUATION TABLE 21: POST-OPERATIVE STRUCTURED EXERCISE

Quality Chart Key

[ No Flaw in Domain of Interest

O =Flaw in Domain of Interest

) = Half flaw in domain of interest

QE - Intervention — Randomized

Study Random Sequence Allocation Concealment Blinding Incomplete Outcome | Selective Other Inclusion Strength
Generation Data Reporting Bias

Akbaba,Y.A., 2014 . o O O . O Include Moderate Quality
Codine,Ph, 2004 o o O . . . Include Moderate Quality
Evgeniadis,G., 2008 . . O . . . Include High Quality
Han,AS., 2014 . . O . . O Include Moderate Quality
Kauppila,A.M., 2010 . o O . . . Include High Quality
Liao,C.D., 2013 . . O . . . Include High Quality
Minns Lowe,C.J., 2012 . . O . . . Include High Quality
Moffet,H., 2004 . . O O . . Include Moderate Quality
Valtonen,A., 2010 . o O . . . Include High Quality
Vuorenmaa,M., 2014 . . O . . . Include High Quality
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DETAILED DATA TABLES
TABLE 126: PART 1- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING EARLY STAGE POST SURGERY:

FUNCTION

Evgeniadis,G., | High | lowa Level of 6 Post-Op: Structured 15 9.16(0.93) Pre-Op: No 20 10.08(1.16) | Mean | -0.92(- | Treatment 1
2008 Quality | Assistance weeks | Exercise Program Structured Exercise Differe | 1.61,- |Significant (P-
Scale (ILAS) - or PT(8 week post- program nce 0.23) value<.05)
Function(ILAS op strengthening (control)(Did not
Total (0-50)) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Evgeniadis,G., | High | lowa Level of 2 Post-Op: Structured 15 20.5(1.20) Pre-Op: No 20 20.3(1.97) | Mean | 0.2(- |Not Significant
2008 Quality |  Assistance weeks | Exercise Program Structured Exercise Differe | 0.86,1. | (P-value>.05)
Scale (ILAS) - or PT(8 week post- program nce 26)
Function(ILAS op strengthening (control)(Did not
Total (0-50)) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Evgeniadis,G., | High | lowa Level of 10 | Post-Op: Structured 15 2.79(0.64) Pre-Op: No 20 4.87(0.73) | Mean | -2.08(- | Treatment 1
2008 Quality | Assistance weeks | Exercise Program Structured Exercise Differe | 2.54,- |Significant (P-
Scale (ILAS) - or PT(8 week post- program nce 1.62) value<.05)
Function(ILAS op strengthening (control)(Did not
Total (0-50)) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Evgeniadis,G., | High | lowa Level of | 3 days | Post-Op: Structured 15 28.2(2.40) Pre-Op: No 20 28.9(3.30) | Mean | -0.7(- |Not Significant
2008 Quality |  Assistance Exercise Program Structured Exercise Differe | 2.59,1. | (P-value>.05)
Scale (ILAS) - or PT(8 week post- program nce 19)
Function(ILAS op strengthening (control)(Did not
Total (0-50)) exercise program) receive additional
exercise program
either pre-op or
post-op.)
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Evgeniadis,G., | High | lowa Level of 14 | Post-Op: Structured 15 0.14(0.39) Pre-Op: No 20 0.38(0.56) | Mean | -0.24(- | Not Significant
2008 Quality | Assistance | weeks | Exercise Program Structured Exercise Differe | 0.55,0. | (P-value>.05)
Scale (ILAS) - or PT(8 week post- program nce 07)
Function(ILAS op strengthening (control)(Did not
Total (0-50)) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Evgeniadis,G., | High Range of 2 Post-Op: Structured 15 5.67(3.12) Pre-Op: No 20 6.5(3.83) Mean | -0.83(- | Not Significant
2008 Quality | Motion(extensi | weeks | Exercise Program Structured Exercise Differe | 3.13,1. | (P-value>.05)
on) - or PT(8 week post- program nce 47)
Function(Activ op strengthening (control)(Did not
e extension. exercise program) receive additional
Hypoextension exercise program
reported as either pre-op or
negative post-op.)
values)
Evgeniadis,G., | High Range of 10 | Post-Op: Structured 15 2.6(1.80) Pre-Op: No 20 7(3.95) Mean | -4.4(- | Treatment 1
2008 Quality | Motion(extensi | weeks | Exercise Program Structured Exercise Differe | 6.36,- |Significant (P-
on) - or PT(8 week post- program nce 2.44) value<.05)
Function(Activ op strengthening (control)(Did not
e extension. exercise program) receive additional
Hypoextension exercise program
reported as either pre-op or
negative post-op.)
values)
Evgeniadis,G., | High Range of 14 | Post-Op: Structured 15 1.8(1.27) Pre-Op: No 20 6.42(3.60) | Mean | -4.62(- | Treatment 1
2008 Quality | Motion(extensi | weeks | Exercise Program Structured Exercise Differe | 6.32,- |Significant (P-
on) - or PT(8 week post- program nce 2.92) value<.05)
Function(Activ op strengthening (control)(Did not
e extension. exercise program) receive additional

Hypoextension
reported as
negative
values)

exercise program
either pre-op or
post-op.)
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Evgeniadis,G., | High Range of 2 Post-Op: Structured 15 66(8.32) Pre-Op: No 20 | 70.25(11.30) | Mean | -4.25(- | Not Significant
2008 Quality | Motion(flexion | weeks | Exercise Program Structured Exercise Differe | 10.75,2 | (P-value>.05)
) - or PT(8 week post- program nce .25)
Function(Activ op strengthening (control)(Did not
e flexion) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Evgeniadis,G., | High Range of 10 | Post-Op: Structured 15 84.7(9.26) Pre-Op: No 20 |76.08(10.30) | Mean | 8.62(2. | Treatment1
2008 Quality | Motion(flexion | weeks | Exercise Program Structured Exercise Differe | 11,15.1 | Significant (P-
- or PT(8 week post- program nce 3) value<.05)
Function(Activ op strengthening (control)(Did not
e flexion) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Evgeniadis,G., | High Range of 14 | Post-Op: Structured 15 |98.42(11.30) Pre-Op: No 20 |80.42(10.20) | Mean |18(10.7 | Treatment 1
2008 Quality | Motion(flexion | weeks | Exercise Program Structured Exercise Differe | 4,25.26 | Significant (P-
) - or PT(8 week post- program nce ) value<.05)
Function(Activ op strengthening (control)(Did not
e flexion) exercise program) receive additional
exercise program
either pre-op or
post-op.)
Akbaba,Y.A., | Modera Balance- 1 Post-Op: Structured | 20 15.8(17.40) | Post-Op: Structured | 20 3.2(2.20) Mean | 12.6(4. | Treatment 1
2014 te Function(Left | month | Exercise Program Exercise Program Differe | 91,20.2 | Significant (P-
Quality |  single leg or PT(1-hr exercise or PT(exercise nce 9) value<.05)
stance, sec) program with program with
physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)
Akbaba,Y.A., | Modera Balance- 2 Post-Op: Structured 20 42.6(32.50) |Post-Op: Structured | 20 8.1(6.20) Mean |34.5(20| Treatment 1
2014 te Function(Left | months | Exercise Program Exercise Program Differe | .00,49. | Significant (P-
Quality |  single leg or PT(1-hr exercise or PT(exercise nce 00) value<.05)

stance, sec)

program with
physical therapist 2
times/week for a
month)

program with
physical therapist
once every 2
weeks)
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Akbaba,Y.A., | Modera Balance- 1 Post-Op: Structured | 20 15.3(16.80) | Post-Op: Structured | 20 3.2(1.80) Mean | 12.1(4. | Treatment 1
2014 te Function(Right | month | Exercise Program Exercise Program Differe | 69,19.5 | Significant (P-
Quality |  single leg or PT(1-hr exercise or PT(exercise nce 1) value<.05)
stance, sec) program with program with
physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)
Akbaba,Y.A., | Modera Balance- 2 Post-Op: Structured | 20 44.2(32.20) |Post-Op: Structured | 20 13.8(9.70) | Mean |30.4(15| Treatment1
2014 te Function(Right | months | Exercise Program Exercise Program Differe | .66,45. | Significant (P-
Quality |  single leg or PT(1-hr exercise or PT(exercise nce 14) value<.05)
stance, sec) program with program with
physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)
Akbaba,Y.A., | Modera Timed 1 Post-Op: Structured 20 95.5(16.70) | Post-Op: Structured | 20 89(21.00) | Mean | 6.5(- |Not Significant
2014 te Functional month | Exercise Program Exercise Program Differe | 5.26,18 | (P-value>.05)
Quality | Test (lower or PT(1-hr exercise or PT(exercise nce .26)
scores better, program with program with
units of time)- physical therapist 2 physical therapist
Function(20-m times/week for a once every 2
walk test, sec) month) weeks)
Akbaba,Y.A., | Modera Timed 2 Post-Op: Structured | 20 | 106.7(17.70) | Post-Op: Structured | 20 102(14.30) | Mean | 4.7(- |Not Significant
2014 te Functional | months | Exercise Program Exercise Program Differe | 5.27,14 | (P-value>.05)
Quality | Test (lower or PT(1-hr exercise or PT(exercise nce .67)
scores better, program with program with
units of time)- physical therapist 2 physical therapist
Function(20-m times/week for a once every 2
walk test, sec) month) weeks)
Akbaba,Y.A., | Modera Timed 1 Post-Op: Structured 20 19(10.30) | Post-Op: Structured | 20 26.7(17.60) | Mean | -7.7(- | Not Significant
2014 te Functional month | Exercise Program Exercise Program Differe | 16.64,1 | (P-value>.05)
Quality | Test (lower or PT(1-hr exercise or PT(exercise nce .24)

scores better,
units of time)-
Function(Time
d up and go,
sec)

program with
physical therapist 2
times/week for a
month)

program with
physical therapist
once every 2
weeks)
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Akbaba,Y.A., | Modera Timed 2 Post-Op: Structured | 20 12.9(2.90) | Post-Op: Structured | 20 18.2(11.40) | Mean | -5.3(- | Treatment 1
2014 te Functional | months | Exercise Program Exercise Program Differe | 10.46,- |Significant (P-
Quality | Test (lower or PT(1-hr exercise or PT(exercise nce 0.14) value<.05)
scores better, program with program with
units of time)- physical therapist 2 physical therapist
Function(Time times/week for a once every 2
d up and go, month) weeks)
sec)
Akbaba,Y.A., | Modera Timed 1 Post-Op: Structured | 20 34.9(20.50) | Post-Op: Structured | 20 46.5(23.90) | Mean | -11.6(- | Not Significant
2014 te Functional month | Exercise Program Exercise Program Differe | 25.40,2 | (P-value>.05)
Quality | Test (lower or PT(1-hr exercise or PT(exercise nce .20)
scores better, program with program with
units of time)- physical therapist 2 physical therapist
Function(stair times/week for a once every 2
test, sec) month) weeks)
Akbaba,Y.A., | Modera Timed 2 Post-Op: Structured 20 17.5(7.20) | Post-Op: Structured | 20 30.1(12.30) | Mean | -12.6(- | Treatment 1
2014 te Functional | months | Exercise Program Exercise Program Differe | 18.85,- |Significant (P-
Quality | Test (lower or PT(1-hr exercise or PT(exercise nce 6.35) value<.05)
scores better, program with program with
units of time)- physical therapist 2 physical therapist
Function(stair times/week for a once every 2
test, sec) month) weeks)
Akbaba,Y.A., | Modera Womac- 1 Post-Op: Structured | 20 4.7(2.50) | Post-Op: Structured | 20 6.2(1.70) Mean | -1.5(- | Treatment1
2014 te Function likert | month | Exercise Program Exercise Program Differe | 2.82,- | Significant (P-
Quality | version (0- or PT(1-hr exercise or PT(exercise nce 0.18) value<.05)
68)(Turkish program with program with
version (0-30)) physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)
Akbaba,Y.A., | Modera Womac- 2 Post-Op: Structured 20 1.9(0.90) | Post-Op: Structured | 20 4(1.70) Mean | -2.1(- | Treatment 1
2014 te Function likert | months | Exercise Program Exercise Program Differe | 2.94,- |Significant (P-
Quality | version (0- or PT(1-hr exercise or PT(exercise nce 1.26) value<.05)
68)(Turkish program with program with

version (0-30))

physical therapist 2
times/week for a
month)

physical therapist
once every 2
weeks)
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TABLE 127: PART 1- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING EARLY STAGE POST SURGERY:

PAIN

Akbaba,Y.A., | Modera| Womac-Pain 1 Post-Op: Structured | 20 3.3(2.10) | Post-Op: Structured | 20 3.3(1.20) | Mean 0(- |Not Significant
2014 te Likert Version | month | Exercise Program Exercise Program Differe | 1.06,1. | (P-value>.05)
Quality | (0-20)(Turkish or PT(1-hr exercise or PT(exercise nce 06)
version (0-30)) program with program with
physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)
Akbaba,Y.A., | Modera| Womac-Pain 2 Post-Op: Structured | 20 1.4(1.00) | Post-Op: Structured | 20 2.6(1.30) | Mean | -1.2(- | Treatment1
2014 te Likert Version | months | Exercise Program Exercise Program Differe | 1.92,- | Significant (P-
Quality | (0-20)(Turkish or PT(1-hr exercise or PT(exercise nce 0.48) value<.05)
version (0-30)) program with program with
physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)

* See Appendix XIII for details regarding support
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TABLE 128: PART 1- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING EARLY STAGE
POST SURGERY: STIFFNESS

Akbaba,Y.A., | Modera Womac- 1 Post-Op: Structured | 20 5.8(2.20) | Post-Op: Structured | 20 5.2(2.80) | Mean | 0.6(- |Not Significant
2014 te Stiffness month | Exercise Program Exercise Program Differe | 0.96,2. | (P-value>.05)
Quality Likert (0- or PT(1-hr exercise or PT(exercise nce 16)
8)(Turkish program with program with
version (0-30)) physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)
Akbaba,Y.A., | Modera Womac- 2 Post-Op: Structured | 20 2.5(1.60) | Post-Op: Structured | 20 4(2.10) Mean | -1.5(- | Treatment 1
2014 te Stiffness months | Exercise Program Exercise Program Differe | 2.66,- |Significant (P-
Quality Likert (0- or PT(1-hr exercise or PT(exercise nce 0.34) value<.05)
8)(Turkish program with program with
version (0-30)) physical therapist 2 physical therapist
times/week for a once every 2
month) weeks)

TABLE 129: PART 2- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING LATE STAGE POST SURGERY
(AFTER 2 MONTHS): COMPOSITE

Kauppila,A.M.
, 2010

High
Quality

Womac-
overall-
Composite
averaged VAS
version (0-
100)()

months

Post-Op: Structured
Exercise Program
or PT(10 day
multidisciplinary
rehab program 2-4
months after
surgery. Supervised
group sessions.)

. %

Post-Op: No
Structured Exercise
Program
(control)(Standard
amount of post-op
PT)

. %

Author
Reporte
d

NA

Not Significant
(P-value>.05)

* See Appendix XIII for details regarding support
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Kauppila,A.M. | High Womac- 1 year | Post-Op: Structured 36 . % Post-Op: No 39 . % Author | NA | Not Significant
, 2010 Quality overall- Exercise Program Structured Exercise Reporte (P-value>.05)
Composite or PT(10 day Program d
averaged VAS multidisciplinary (control)(Standard
version (0- rehab program 2-4 amount of post-op
100)() months after PT)
surgery. Supervised
group sessions.)
Liao,C.D., High Womac- 2 Post-Op: Structured | 58 | -38.98(9.47) Post-Op: No 55 |-34.31(8.70) | Mean | -4.67(- | Treatment 1
2013 Quality overall- months | Exercise Program Structured Exercise Differe | 8.02,- | Significant (P-
Composite or PT(90 minute Program nce 1.32) value<.05)
averaged VAS sessions of (control)(60 minute
version (0- functional training sessions of
100)() and balance functional training
exercises over 8 exercises only over
weeks) 8 weeks)
Moffet,H., High Womac- 4 Post-Op: Structured | 38 13.5(14.10) Post-Op: No 38 19.4(17.60) | Mean | -5.9(- | Not Significant
2004 Quality overall- months | Exercise Program Structured Exercise Differe | 13.07,1 | (P-value>.05)
Composite or PT(12 supervised Program nce 27)
averaged VAS rehab session with (control)(All
version (0- physical therapist patients taught
100)() starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High Womac- 6 Post-Op: Structured | 38 12(12.80) Post-Op: No 37 18.6(18.50) | Mean | -6.6(- |Not Significant
2004 Quality overall- months | Exercise Program Structured Exercise Differe | 13.82,0 | (P-value>.05)
Composite or PT(12 supervised Program nce .62)
averaged VAS rehab session with (control)(All
version (0- physical therapist patients taught
100)() starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)




Moffet,H., High Womac- 1 year | Post-Op: Structured | 38 11.6(13.80) Post-Op: No 31 15.3(16.30) | Mean | -3.7(- | Not Significant
2004 Quality overall- Exercise Program Structured Exercise Differe | 10.92,3 | (P-value>.05)
Composite or PT(12 supervised Program nce .52)
averaged VAS rehab session with (control)(All
version (0- physical therapist patients taught
100)() starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Vuorenmaa,M. | High | SF-36 Mental | 1 year | Post-Op: Structured | 55 4(11.35) Post-Op: No 53 3(11.14) Mean 1(- | Not Significant
, 2014 Quality | Component Exercise Program Structured Exercise Differe | 3.29,5. | (P-value>.05)
summary() or PT(Individual Program nce 29)
guidance at baseline (control)(No
with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Vuorenmaa,M. | High | SF-36 Physical | 1 year |Post-Op: Structured | 55 8(11.35) Post-Op: No 53 6(11.14) Mean 2(- | Not Significant
, 2014 Quality | component Exercise Program Structured Exercise Differe | 2.24,6. | (P-value>.05)
summary() or PT(Individual Program nce 24)
guidance at baseline (control)(No
with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Valtonen,A., | Modera Womac- 3 Post-Op: Structured | 25 17.9(8.50) Post-Op: No 21 18.3(16.00) | Mean | -0.4(- |Not Significant
2010 te overall- months | Exercise Program Structured Exercise Differe | 8.01,7. | (P-value>.05)
Quality | Composite or PT(12 week Program nce 21)
averaged VAS group course with (control)(No
version (0- aquatic based intervention.)
100)() exercises.)




TABLE 130: PART 2- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING LATE STAGE POST SURGERY
(AFTER 2 MONTHS): FUNCTION

Kauppila,A.M. | High Range of 6 Post-Op: Structured | 36 6(3.00) Post-Op: No 38 6(3.00) Mean 0(- | Not Significant
, 2010 Quality | Motion(extensi | months | Exercise Program Structured Exercise Differe | 1.37,1. | (P-value>.05)
on) - or PT(10 day Program nce 37)
Function(activ multidisciplinary (control)(Standard
e extension. rehab program 2-4 amount of post-op
Hypo- months after PT)
extension surgery. Supervised
reported as group sessions.)
positive
values.)
Kauppila,A.M. | High Range of 1 year | Post-Op: Structured | 36 5(4.00) Post-Op: No 38 4(4.00) Mean 1(- |Not Significant
, 2010 Quality | Motion(extensi Exercise Program Structured Exercise Differe | 0.82,2. | (P-value>.05)
on) - or PT(10 day Program nce 82)
Function(activ multidisciplinary (control)(Standard
e extension. rehab program 2-4 amount of post-op
Hypo- months after PT)
extension surgery. Supervised
reported as group sessions.)
positive
values.)
Kauppila,A.M. | High Range of 6 Post-Op: Structured | 36 105(12.00) Post-Op: No 38 103(11.00) | Mean 2(- | Not Significant
, 2010 Quality | Motion(flexion | months | Exercise Program Structured Exercise Differe | 3.25,7. | (P-value>.05)
) - or PT(10 day Program nce 25)
Function(activ multidisciplinary (control)(Standard
e flexion) rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)

* See Appendix XIII for details regarding support
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Kauppila,A.M. | High Range of 1 year | Post-Op: Structured 36 107(11.00) Post-Op: No 38 105(9.00) Mean 2(- | Not Significant
, 2010 Quality | Motion(flexion Exercise Program Structured Exercise Differe | 2.59,6. | (P-value>.05)
) - or PT(10 day Program nce 59)
Function(activ multidisciplinary (control)(Standard
e flexion) rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Kauppila,A.M. | High Timed 6 Post-Op: Structured | 36 10.7(5.00) Post-Op: No 36 10.5(4.10) | Mean | 0.2(- |Not Significant
, 2010 Quality | Functional | months | Exercise Program Structured Exercise Differe | 1.91,2. | (P-value>.05)
Test (lower or PT(10 day Program nce 31)
scores better, multidisciplinary (control)(Standard
units of time)- rehab program 2-4 amount of post-op
Function(Stair months after PT)
test - down (in surgery. Supervised
seconds)) group sessions.)
Kauppila,A.M. | High Timed 1 year | Post-Op: Structured | 36 10.7(5.30) Post-Op: No 34 10.7(5.00) | Mean 0(- | Not Significant
, 2010 Quality |  Functional Exercise Program Structured Exercise Differe | 2.41,2. | (P-value>.05)
Test (lower or PT(10 day Program nce 41)
scores better, multidisciplinary (control)(Standard
units of time)- rehab program 2-4 amount of post-op
Function(Stair months after PT)
test - down (in surgery. Supervised
seconds)) group sessions.)
Kauppila,A.M. | High Timed 6 Post-Op: Structured | 36 11(5.60) Post-Op: No 36 9.6(3.40) Mean | 1.4(- |Not Significant
, 2010 Quality | Functional | months | Exercise Program Structured Exercise Differe | 0.74,3. | (P-value>.05)
Test (lower or PT(10 day Program nce 54)
scores better, multidisciplinary (control)(Standard
units of time)- rehab program 2-4 amount of post-op
Function(Stair months after PT)
test - up (in surgery. Supervised
seconds)) group sessions.)




Kauppila,A.M. | High Timed 1 year | Post-Op: Structured | 36 10.3(3.70) Post-Op: No 34 10(4.10) Mean | 0.3(- |Not Significant
, 2010 Quality |  Functional Exercise Program Structured Exercise Differe | 1.53,2. | (P-value>.05)
Test (lower or PT(10 day Program nce 13)
scores better, multidisciplinary (control)(Standard
units of time)- rehab program 2-4 amount of post-op
Function(Stair months after PT)
test - up (in surgery. Supervised
seconds)) group sessions.)
Kauppila,A.M. | High Timed 6 Post-Op: Structured | 36 13.4(2.40) Post-Op: No 39 13.3(2.50) | Mean | 0.1(- |Not Significant
, 2010 Quality | Functional | months | Exercise Program Structured Exercise Differe | 1.01,1. | (P-value>.05)
Test (lower or PT(10 day Program nce 21)
scores better, multidisciplinary (control)(Standard
units of time)- rehab program 2-4 amount of post-op
Function(time months after PT)
to complete surgery. Supervised
15-m walk (in group sessions.)
seconds))
Kauppila,A.M. | High Timed 1 year | Post-Op: Structured | 36 13.8(3.60) Post-Op: No 37 13.7(2.90) | Mean | 0.1(- |Not Significant
, 2010 Quality |  Functional Exercise Program Structured Exercise Differe | 1.40,1. | (P-value>.05)
Test (lower or PT(10 day Program nce 60)
scores better, multidisciplinary (control)(Standard
units of time)- rehab program 2-4 amount of post-op
Function(time months after PT)
to complete surgery. Supervised
15-m walk (in group sessions.)
seconds))
Kauppila,A.M. | High Womac- 6 Post-Op: Structured | 36 . % Post-Op: No 39 . % Author | NA | Not Significant
, 2010 Quality function months | Exercise Program Structured Exercise Reporte (P-value>.05)
averaged VAS or PT(10 day Program d
Version (0- multidisciplinary (control)(Standard
100)() rehab program 2-4 amount of post-op
months after PT)

surgery. Supervised
group sessions.)




Kauppila,A.M. | High Womac- 1 year | Post-Op: Structured | 36 -32.4(26.40) Post-Op: No 39 -32.8(20.10) | Mean | 0.4(- |Not Significant
, 2010 Quality function Exercise Program Structured Exercise Differe | 10.29,1 | (P-value>.05)
averaged VAS or PT(10 day Program nce 1.09)
Version (0- multidisciplinary (control)(Standard
100)() rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Liao,C.D., High Balance- 2 Post-Op: Structured | 58 4.07(1.20) Post-Op: No 55 2.69(1.30) | Mean | 1.38(0. | Treatment 1
2013 Quality | Function(Singl | months | Exercise Program Structured Exercise Differe | 92,1.84 | Significant (P-
e leg stance (s) or PT(90 minute Program nce ) value<.05)
with eyes sessions of (control)(60 minute
closed) functional training sessions of
and balance functional training
exercises over 8 exercises only over
weeks) 8 weeks)
Liao,C.D., High Balance- 2 Post-Op: Structured | 58 4.69(0.74) Post-Op: No 55 2.23(1.34) | Mean | 2.46(2. | Treatment 1
2013 Quality | Function(Singl | months | Exercise Program Structured Exercise Differe | 06,2.86 | Significant (P-
e leg stance (s) or PT(90 minute Program nce ) value<.05)
with eyes sessions of (control)(60 minute
open) functional training sessions of
and balance functional training
exercises over 8 exercises only over
weeks) 8 weeks)
Liao,C.D., High Balance- 2 Post-Op: Structured | 58 0.19(0.05) Post-Op: No 55 0.13(0.04) | Mean | 0.06(0. | Treatment 1
2013 Quality | Function(funct | months | Exercise Program Structured Exercise Differe | 04,0.7) | Significant (P-
ional reach test or PT(90 minute Program nce value<.05)
measured as sessions of (control)(60 minute
ratio of functional training sessions of
functional and balance functional training
reach to body exercises over 8 exercises only over
height) weeks) 8 weeks)




Liao,C.D., High Timed 2 Post-Op: Structured 58 3.32(1.39) Post-Op: No 55 2.13(1.57) | Mean | 1.19(0. | Treatment1
2013 Quality | Functional | months | Exercise Program Structured Exercise Differe | 64,1.74 | Significant (P-
Test (higher or PT(90 minute Program nce ) value<.05)
scores better, sessions of (control)(60 minute
distance, functional training sessions of
distance/time)- and balance functional training
Function(time exercises over 8 exercises only over
d chair rising weeks) 8 weeks)
test, 30 sec)
Liao,C.D., High Timed 2 Post-Op: Structured | 58 -4.03(1.55) Post-Op: No 58 -2.58(1.68) | Mean | -1.45(- | Treatment1
2013 Quality | Functional | months | Exercise Program Structured Exercise Differe | 2.04,- |Significant (P-
Test (lower or PT(90 minute Program nce 0.86) value<.05)
scores better, sessions of (control)(60 minute
units of time)- functional training sessions of
Function(10-m and balance functional training
walk test, sec) exercises over 8 exercises only over
weeks) 8 weeks)
Liao,C.D., High Timed 2 Post-Op: Structured | 58 -3.01(1.52) Post-Op: No 55 -1.67(1.50) | Mean | -1.34(- | Treatment1
2013 Quality | Functional | months | Exercise Program Structured Exercise Differe | 1.90,- |Significant (P-
Test (lower or PT(90 minute Program nce 0.78) value<.05)
scores better, sessions of (control)(60 minute
units of time)- functional training sessions of
Function(Time and balance functional training
d Up-and-Go, exercises over 8 exercises only over
sec) weeks) 8 weeks)
Liao,C.D., High Timed 2 Post-Op: Structured | 58 -4.17(1.35) Post-Op: No 55 -2.39(1.55) | Mean | -1.78(- | Treatment 1
2013 Quality | Functional | months | Exercise Program Structured Exercise Differe | 2.32,- |Significant (P-
Test (lower or PT(90 minute Program nce 1.24) value<.05)
scores better, sessions of (control)(60 minute
units of time)- functional training sessions of
Function(stair and balance functional training
climbing test, exercises over 8 exercises only over
sec) weeks) 8 weeks)




Moffet,H., High | Sf-36 Physical 4 Post-Op: Structured 38 58.9(23.80) Post-Op: No 38 56.8(23.70) | Mean | 2.1(- |Not Significant
2004 Quality | Functioning- | months | Exercise Program Structured Exercise Differe | 8.58,12 | (P-value>.05)
Function() or PT(12 supervised Program nce .78)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA)) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Physical 6 Post-Op: Structured | 38 62.4(23.80) Post-Op: No 37 58.3(18.90) | Mean | 4.1(- |Not Significant
2004 Quality | Functioning- | months | Exercise Program Structured Exercise Differe | 5.61,13 | (P-value>.05)
Function() or PT(12 supervised Program nce .81)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Physical | 1 year | Post-Op: Structured | 38 63.8(24.30) Post-Op: No 31 60.3(20.40) | Mean | 3.5(- |Not Significant
2004 Quality | Functioning- Exercise Program Structured Exercise Differe | 7.05,14 | (P-value>.05)
Function() or PT(12 supervised Program nce .05)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Physical 4 Post-Op: Structured | 38 44.7(39.90) Post-Op: No 38 50.7(42.10) | Mean -6(- | Not Significant
2004 Quality Role months | Exercise Program Structured Exercise Differe | 24.44,1 | (P-value>.05)
Functioning- or PT(12 supervised Program nce 2.44)
Function() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No

additional care after
discharge.)




Moffet,H., High | Sf-36 Physical 6 Post-Op: Structured | 38 69.1(38.30) Post-Op: No 37 52.7(44.40) | Mean | 16.4(- | Not Significant
2004 Quality Role months | Exercise Program Structured Exercise Differe | 2.39,35 | (P-value>.05)
Functioning- or PT(12 supervised Program nce .19)
Function() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA)) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Physical | 1 year | Post-Op: Structured | 38 70.4(37.60) Post-Op: No 31 72.6(36.10) | Mean | -2.2(- |Not Significant
2004 Quality Role Exercise Program Structured Exercise Differe | 19.65,1 | (P-value>.05)
Functioning- or PT(12 supervised Program nce 5.25)
Function() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High Sf-36 Social 4 Post-Op: Structured | 38 78.9(22.90) Post-Op: No 38 79.3(17.00) | Mean | -0.4(- |Not Significant
2004 Quality Role months | Exercise Program Structured Exercise Differe | 9.47,8. | (P-value>.05)
Functioning- or PT(12 supervised Program nce 67)
Function() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Social 6 Post-Op: Structured | 38 82.6(20.90) Post-Op: No 37 78.7(16.60) | Mean | 3.9(- |Not Significant
2004 Quality Role months | Exercise Program Structured Exercise Differe | 4.63,12 | (P-value>.05)
Functioning- or PT(12 supervised Program nce 43)
Function() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No

additional care after
discharge.)




Moffet,H., High Sf-36 Social | 1year | Post-Op: Structured | 38 84.9(22.00) Post-Op: No 31 84.3(16.10) | Mean | 0.6(- |Not Significant
2004 Quality Role Exercise Program Structured Exercise Differe | 8.40,9. | (P-value>.05)
Functioning- or PT(12 supervised Program nce 60)
Function() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA)) hospital. No
additional care after
discharge.)
Moffet,H., High Timed 4 Post-Op: Structured | 38 | 377.7(74.50) Post-Op: No 38 | 346.7(95.30) | Mean 31(- | Not Significant
2004 Quality | Functional | months | Exercise Program Structured Exercise Differe | 7.46,69 | (P-value>.05)
Test (higher or PT(12 supervised Program nce .46)
scores better, rehab session with (control)(All
distance, physical therapist patients taught
distance/time)- starting 2 months home-exercises in
Function(6 after TKA.) hospital. No
minute walk additional care after
test (in discharge.)
meters))
Moffet,H., High Timed 6 Post-Op: Structured | 38 | 392.1(92.20) Post-Op: No 37 |360.3(77.40) | Mean | 31.8(- | Not Significant
2004 Quality | Functional | months | Exercise Program Structured Exercise Differe | 6.69,70 | (P-value>.05)
Test (higher or PT(12 supervised Program nce .29)
scores better, rehab session with (control)(All
distance, physical therapist patients taught
distance/time)- starting 2 months home-exercises in
Function(6 after TKA.) hospital. No
minute walk additional care after
test (in discharge.)
meters))
Moffet,H., High Timed 1 year | Post-Op: Structured | 38 | 399.7(94.20) Post-Op: No 31 |369.7(80.10) | Mean 30(- | Not Significant
2004 Quality |  Functional Exercise Program Structured Exercise Differe | 11.14,7 | (P-value>.05)
Test (higher or PT(12 supervised Program nce 1.14)
scores better, rehab session with (control)(All
distance, physical therapist patients taught
distance/time)- starting 2 months home-exercises in
Function(6 after TKA.) hospital. No
minute walk additional care after
test (in discharge.)

meters))




adjust exercise
program)

Moffet,H., High Womac- 4 Post-Op: Structured | 38 13.6(15.00) Post-Op: No 38 18.9(17.70) | Mean | -5.3(- |Not Significant
2004 Quality function months | Exercise Program Structured Exercise Differe | 12.68,2 | (P-value>.05)
averaged VAS or PT(12 supervised Program nce .08)
Version (0- rehab session with (control)(All
100)() physical therapist patients taught
starting 2 months home-exercises in
after TKA)) hospital. No
additional care after
discharge.)
Moffet,H., High Womac- 6 Post-Op: Structured | 38 12.4(14.40) Post-Op: No 37 18.6(18.70) | Mean | -6.2(- |Not Significant
2004 Quality function months | Exercise Program Structured Exercise Differe | 13.77,1 | (P-value>.05)
averaged VAS or PT(12 supervised Program nce .37)
Version (0- rehab session with (control)(All
100)() physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High Womac- 1 year | Post-Op: Structured | 38 12(14.80) Post-Op: No 31 15.8(17.60) | Mean | -3.8(- |Not Significant
2004 Quality function Exercise Program Structured Exercise Differe | 11.58,3 | (P-value>.05)
averaged VAS or PT(12 supervised Program nce .98)
Version (0- rehab session with (control)(All
100)() physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Vuorenmaa,M. | High Muscle 1 year | Post-Op: Structured | 55 15.1(9.46) Post-Op: No 53 13.1(11.14) | Mean 2(- | Not Significant
, 2014 Quality Strength- Exercise Program Structured Exercise Differe | 1.90,5. | (P-value>.05)
Function(isom or PT(Individual Program nce 90)
etric knee guidance at baseline (control)(No
strength- with check-ups at 3 additional
extension, kg) and 6 months post- guidance; standard
operativaly to care)




Vuorenmaa,M. | High Muscle 1 year | Post-Op: Structured 55 4.4(4.92) Post-Op: No 53 2.4(3.71) Mean | 2(0.36, | Treatment 1
, 2014 Quality Strength- Exercise Program Structured Exercise Differe | 3.64) | Significant (P-
Function(isom or PT(Individual Program nce value<.05)
etric knee guidance at baseline (control)(No
strength- with check-ups at 3 additional
flexion, kg) and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Vuorenmaa,M. | High Range of 1 year | Post-Op: Structured | 55 -5.9(5.30) Post-Op: No 53 -6(3.71) Mean | 0.1(- |Not Significant
, 2014 Quality | Motion(extensi Exercise Program Structured Exercise Differe | 1.62,1. | (P-value>.05)
on) - or PT(Individual Program nce 82)
Function(activ guidance at baseline (control)(No
e extension with check-ups at 3 additional
deficit) and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Vuorenmaa,M. | High Range of 1 year | Post-Op: Structured | 55 -3.7(4.92) Post-Op: No 53 -3.5(4.09) | Mean | -0.2(- |Not Significant
, 2014 Quality | Motion(extensi Exercise Program Structured Exercise Differe | 1.90,1. | (P-value>.05)
on) - or PT(Individual Program nce 50)
Function(passi guidance at baseline (control)(No
ve extension with check-ups at 3 additional
deficit) and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Vuorenmaa,M. | High Range of 1 year | Post-Op: Structured | 55 14.4(11.35) Post-Op: No 53 14.2(14.49) | Mean | 0.2(- |Not Significant
, 2014 Quality | Motion(flexion Exercise Program Structured Exercise Differe | 4.72,5. | (P-value>.05)
) - or PT(Individual Program nce 12)
Function(activ guidance at baseline (control)(No
e flexion) with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)

adjust exercise
program)




adjust exercise
program)

Vuorenmaa,M. | High Range of 1 year | Post-Op: Structured 55 13.2(10.97) Post-Op: No 53 13.9(11.89) | Mean | -0.7(- |Not Significant
, 2014 Quality | Motion(flexion Exercise Program Structured Exercise Differe | 5.02,3. | (P-value>.05)
) - or PT(Individual Program nce 62)
Function(passi guidance at baseline (control)(No
ve flexion) with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Vuorenmaa,M. | High Timed 1 year | Post-Op: Structured | 55 -1.58(3.59) Post-Op: No 53 -1.43(2.15) | Mean | -0.15(- | Not Significant
, 2014 Quality |  Functional Exercise Program Structured Exercise Differe | 1.26,0. | (P-value>.05)
Test (higher or PT(Individual Program nce 96)
scores better, guidance at baseline (control)(No
distance, with check-ups at 3 additional
distance/time)- and 6 months post- guidance; standard
Function(Time operativaly to care)
d up and go, s) adjust exercise
program)
Vuorenmaa,M. | High Timed 1 year | Post-Op: Structured | 55 0.32(0.23) Post-Op: No 53 0.17(0.26) | Mean | 0.15(0. | Treatment 1
, 2014 Quality |  Functional Exercise Program Structured Exercise Differe | 06,0.24 | Significant (P-
Test (higher or PT(Individual Program nce ) value<.05)
scores better, guidance at baseline (control)(No
distance, with check-ups at 3 additional
distance/time)- and 6 months post- guidance; standard
Function(max operativaly to care)
walking speed, adjust exercise
m/s) program)
Vuorenmaa,M. | High Womac- 1 year | Post-Op: Structured | 55 -18(22.70) Post-Op: No 53 -13(18.57) | Mean -5(- | Not Significant
, 2014 Quality function Exercise Program Structured Exercise Differe | 12.81,2 | (P-value>.05)
averaged VAS or PT(Individual Program nce .81)
Version (0- guidance at baseline (control)(No
100)() with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)




Valtonen,A., | Modera Timed 3 Post-Op: Structured 25 1.41(0.24) Post-Op: No 21 1.29(0.26) | Mean | 0.12(- |Not Significant
2010 te Functional | months | Exercise Program Structured Exercise Differe | 0.03,0. | (P-value>.05)
Quality | Test (higher or PT(12 week Program nce 27)
scores better, group course with (control)(No
distance, aquatic based intervention.)
distance/time)- exercises.)
Function(Habit
ual walking
speed, over
10m. (m/s))
Valtonen,A., | Modera Timed 3 Post-Op: Structured | 25 1.96(0.31) Post-Op: No 21 1.87(0.52) | Mean | 0.09(- |Not Significant
2010 te Functional | months | Exercise Program Structured Exercise Differe | 0.16,0. | (P-value>.05)
Quality | Test (higher or PT(12 week Program nce 34)
scores better, group course with (control)(No
distance, aquatic based intervention.)
distance/time)- exercises.)
Function(Maxi
mal walking
speed, over
3m. (m/s))
Valtonen,A., | Modera Timed 3 Post-Op: Structured 25 4.27(1.67) Post-Op: No 21 4.71(1.74) | Mean | -0.44(- | Not Significant
2010 te Functional | months | Exercise Program Structured Exercise Differe | 1.43,0. | (P-value>.05)
Quality | Test (lower or PT(12 week Program nce 55)
scores better, group course with (control)(No
units of time)- aquatic based intervention.)
Function(Stair exercises.)
test -
ascending (in
seconds))
Valtonen,A., | Modera Womac- 3 Post-Op: Structured | 25 18.5(9.40) Post-Op: No 21 17(11.50) | Mean | 1.5(- |Not Significant
2010 te function months | Exercise Program Structured Exercise Differe | 4.65,7. | (P-value>.05)
Quality | averaged VAS or PT(12 week Program nce 65)
Version (0- group course with (control)(No
100)() aquatic based intervention.)
eXercises.)




Valtonen,A., | Modera| Knee extensor 3 Post-Op: Structured 23 145.6(64) Post-Op: No 20 129.3(44.8) | Mean | 16.3(- | Not Significant
2010 te power (KEP) - | months | Exercise Program Structured Exercise Differe | 18.18,5 | (P-value>.05)
Quality | operated leg or PT(12 week Program nce 0.78)
(watts) group course with (control)(No
aquatic based intervention.)
exercises.)
Valtonen,A., | Modera| Knee flexor 3 Post-Op: Structured | 23 135.9(60) Post-Op: No 20 160.4(56.9) | Mean | -24.5(- | Not Significant
2010 te power (KFP) - | months | Exercise Program Structured Exercise Differe | 60.62,1 | (P-value>.05)
Quality | operated leg or PT(12 week Program nce 1.62)
(watts) group course with (control)(No
aquatic based intervention.)
eXercises.)




TABLE 131: PART 2- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING LATE STAGE POST SURGERY
(AFTER 2 MONTHS): OTHER OUTCOMES

Moffet,H., High | Sf-36 Mental 4 Post-Op: Structured | 38 | 78.4(22.90) Post-Op: No 38 180.9(14.40) | Mean | -2.5(- |Not Significant
2004 Quality Health- months | Exercise Program Structured Exercise Differe | 11.10,6 | (P-value>.05)
Function() or PT(12 supervised Program nce .10)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Mental 6 Post-Op: Structured 38 76.3(15.50) Post-Op: No 37 183.4(12.10) | Mean | -7.1(- | Treatment1
2004 Quality Health- months | Exercise Program Structured Exercise Differe | 13.38,- | Significant (P-
Function() or PT(12 supervised Program nce 0.82) value<.05)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Mental | 1 year |Post-Op: Structured| 38 | 76.4(17.70) Post-Op: No 31 |82.7(14.00) | Mean | -6.3(- |Not Significant
2004 Quality Health- Exercise Program Structured Exercise Differe | 13.78,1 | (P-value>.05)
Function() or PT(12 supervised Program nce .18)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)

* See Appendix XIII for details regarding support

494



TABLE 132: PART 2- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING LATE STAGE POST SURGERY
(AFTER 2 MONTHS): PAIN

Kauppila,A.M. | High | Womac-Pain 6 Post-Op: Structured | 36 . % Post-Op: No 39 . % Author | NA | Not Significant
, 2010 Quality | averaged VAS | months | Exercise Program Structured Exercise Reporte (P-value>.05)
Version (0- or PT(10 day Program d
100)() multidisciplinary (control)(Standard
rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Kauppila,A.M. | High | Womac-Pain | 1year |Post-Op: Structured 36 . % Post-Op: No 39 . % Author | NA | Not Significant
, 2010 Quality | averaged VAS Exercise Program Structured Exercise Reporte (P-value>.05)
Version (0- or PT(10 day Program d
100)() multidisciplinary (control)(Standard
rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Moffet,H., High | Sf-36 Bodily 4 Post-Op: Structured | 38 | 58.8(22.90) Post-Op: No 38 |57.5(19.40) | Mean | 1.3(- |Not Significant
2004 Quality | Pain- Pain() | months | Exercise Program Structured Exercise Differe | 8.24,10 | (P-value>.05)
or PT(12 supervised Program nce .84)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Sf-36 Bodily 6 Post-Op: Structured | 38 | 63.6(22.70) Post-Op: No 37 163.2(22.20) | Mean | 0.4(- |Not Significant
2004 Quality | Pain- Pain() | months | Exercise Program Structured Exercise Differe | 9.76,10 | (P-value>.05)
or PT(12 supervised Program nce .56)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)

* See Appendix XIII for details regarding support
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Moffet,H., High | Sf-36 Bodily | 1year |Post-Op: Structured| 38 | 63.7(21.40) Post-Op: No 31 |63.6(19.00) | Mean | 0.1(- |Not Significant
2004 Quality | Pain- Pain() Exercise Program Structured Exercise Differe | 9.44,9. | (P-value>.05)
or PT(12 supervised Program nce 64)
rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Womac-Pain 4 Post-Op: Structured | 38 9.6(11.50) Post-Op: No 38 |17.2(17.10) | Mean | -7.6(- | Treatment1
2004 Quality | averaged VAS | months | Exercise Program Structured Exercise Differe | 14.15,- | Significant (P-
Version (0- or PT(12 supervised Program nce 1.05) value<.05)
100)() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Womac-Pain 6 Post-Op: Structured | 38 8.9(9.60) Post-Op: No 37 16(18.10) | Mean | -7.1(- | Treatment1
2004 Quality | averaged VAS | months | Exercise Program Structured Exercise Differe | 13.68,- | Significant (P-
Version (0- or PT(12 supervised Program nce 0.52) value<.05)
100)() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High | Womac-Pain | 1year |Post-Op: Structured | 38 9.4(12.40) Post-Op: No 31 |11.8(13.00) | Mean | -2.4(- |Not Significant
2004 Quality | averaged VAS Exercise Program Structured Exercise Differe | 8.44,3. | (P-value>.05)
Version (0- or PT(12 supervised Program nce 64)
100)() rehab session with (control)(All
physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No

additional care after
discharge.)




Vuorenmaa,M. | High | Womac-Pain | 1year |Post-Op: Structured | 55 -15(18.92) Post-Op: No 53 -14(18.57) | Mean -1(- | Not Significant
, 2014 Quality | averaged VAS Exercise Program Structured Exercise Differe | 8.07,6. | (P-value>.05)
Version (0- or PT(Individual Program nce 07)
100)() guidance at baseline (control)(No
with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Valtonen,A., | Modera| Womac-Pain 3 Post-Op: Structured 25 13(8.70) Post-Op: No 21 15.5(12.40) | Mean | -2.5(- |Not Significant
2010 te averaged VAS | months | Exercise Program Structured Exercise Differe | 8.81,3. | (P-value>.05)
Quality | Version (0- or PT(12 week Program nce 81)
100)() group course with (control)(No
aquatic based intervention.)
exercises.)




TABLE 133: PART 2- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING LATE STAGE POST SURGERY
(AFTER 2 MONTHS): QUALITY OF LIFE

Kauppila,A.M. | High |HRQoL 15D() 6 Post-Op: Structured | 36 . % Post-Op: No 39 . % Author | NA | Not Significant
, 2010 Quality months | Exercise Program Structured Exercise Reporte (P-value>.05)
or PT(10 day Program d
multidisciplinary (control)(Standard
rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Kauppila,A.M. | High |HRQoL 15D()| 1year |Post-Op: Structured | 36 | 0.034(0.09) Post-Op: No 39 10.035(0.08) | Mean - Not Significant
, 2010 Quality Exercise Program Structured Exercise Differe | 0.001(- | (P-value>.05)
or PT(10 day Program nce | 0.04,0.
multidisciplinary (control)(Standard 04)
rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)

* See Appendix XIII for details regarding support
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TABLE 134: PART 2- STRUCTURED EXERCISE VERSUS NO/LESS STRUCTURED EXERCISE DURING LATE STAGE
POST SURGERY (AFTER 2 MONTHS): STIFFNESS

Kauppila,A.M. | High Womac- 6 Post-Op: Structured | 36 . % Post-Op: No 39 . % Author | NA |Not Significant
, 2010 Quality stiffness months | Exercise Program Structured Exercise Reporte (P-value>.05)
averaged VAS or PT(10 day Program d
Version (0- multidisciplinary (control)(Standard
100)() rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Kauppila,A.M. | High Womac- 1 year | Post-Op: Structured | 36 . % Post-Op: No 39 . % Author | NA | Not Significant
, 2010 Quality stiffness Exercise Program Structured Exercise Reporte (P-value>.05)
averaged VAS or PT(10 day Program d
Version (0- multidisciplinary (control)(Standard
100)() rehab program 2-4 amount of post-op
months after PT)
surgery. Supervised
group sessions.)
Moffet,H., High Womac- 4 Post-Op: Structured | 38 | 22.1(25.30) Post-Op: No 38 |28.8(25.70) | Mean | -6.7(- |Not Significant
2004 Quality stiffness months | Exercise Program Structured Exercise Differe | 18.17,4 | (P-value>.05)
averaged VAS or PT(12 supervised Program nce T17)
Version (0- rehab session with (control)(All
100)() physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)

* See Appendix XIII for details regarding support
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Moffet,H., High Womac- 6 Post-Op: Structured | 38 | 16.2(19.60) Post-Op: No 37 |25.2(24.90) | Mean -9(- | Not Significant
2004 Quality stiffness months | Exercise Program Structured Exercise Differe | 19.16,1 | (P-value>.05)
averaged VAS or PT(12 supervised Program nce .16)
Version (0- rehab session with (control)(All
100)() physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Moffet,H., High Womac- 1 year | Post-Op: Structured | 38 | 13.7(16.80) Post-Op: No 31 119.3(20.90) | Mean | -5.6(- |Not Significant
2004 Quality stiffness Exercise Program Structured Exercise Differe | 14.69,3 | (P-value>.05)
averaged VAS or PT(12 supervised Program nce 49)
Version (0- rehab session with (control)(All
100)() physical therapist patients taught
starting 2 months home-exercises in
after TKA.) hospital. No
additional care after
discharge.)
Vuorenmaa,M. | High Womac- 1 year | Post-Op: Structured 55 -25(26.49) Post-Op: No 53 -17(29.71) | Mean -8(- | Not Significant
, 2014 Quality stiffness Exercise Program Structured Exercise Differe | 18.63,2 | (P-value>.05)
averaged VAS or PT(Individual Program nce .63)
Version (0- guidance at baseline (control)(No
100)() with check-ups at 3 additional
and 6 months post- guidance; standard
operativaly to care)
adjust exercise
program)
Valtonen,A., | Modera Womac- 3 Post-Op: Structured | 25 | 25.9(20.60) Post-Op: No 21 | 30.3(25.50) | Mean | -4.4(- |Not Significant
2010 te stiffness months | Exercise Program Structured Exercise Differe | 17.97,9 | (P-value>.05)
Quality | averaged VAS or PT(12 week Program nce A7)
Version (0- group course with (control)(No
100)() aquatic based intervention.)

exercises.)
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APPENDIX I
AAOS BODIES THAT APPROVED THIS CLINICAL PRACTICE GUIDELINE

Committee on Evidence Based Quality and Value

The committee on Evidence Based Quality and Value (EBQV) consists of twenty AAOS
members who implement evidence-based quality initiatives such as clinical practice
guidelines (CPGs) and appropriate use criteria (AUCs). They also oversee the
dissemination of related educational materials and promote the utilization of orthopaedic
value products by the Academy’s leadership and its members.

Council on Research and Quality

The Council on Research and Quality promotes ethically and scientifically sound clinical
and translational research to sustain patient care in musculoskeletal disorders. The
Council also serves as the primary resource for educating its members, the public, and
public policy makers regarding evidenced-based medical practice, orthopaedic devices
and biologics, regulatory pathways and standards development, patient safety,
occupational health, technology assessment, and other related important errors.

The Council is comprised of the chairs of the committees on Biological Implants,
Biomedical Engineering, Occupational Health and Workers’ Compensation, Patient
Safety, Research Development, U.S. Bone and Joint Decade, and chair and Appropriate
Use Criteria and Clinical Practice Guideline section leaders of the Evidence Based
Quality and Value committee. Also on the Council are the second vice-president, three
members at large, and representatives of the Diversity Advisory Board, Women's Health
Issues Advisory Board, Board of Specialty Societies (BOS), Board of Councilors (BOC),
Communications Cabinet, Orthopaedic Research Society (ORS), Orthopedic Research
and Education Foundation (OREF).

Board of Directors

The 17 member Board of Directors manage the affairs of the AAQOS, set policy, and
oversee the Strategic Plan.
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APPENDIX |11
PICO QUESTIONS USED TO DEFINE LITERATURE SEARCH

Short Title PI1CO Question

In adult patients with osteoarthritis undergoing TKA who have a drain put in at the time of surgery, is there a reduction in
complications or an improvement in outcomes compared with patients who do not have a drain placed?

In adult patients with osteoarthritis undergoing cemented KA, does the use of antibiotic bone cement improve outcomes when
compared to patients with bone cement without antibiotics?

In adult patients with osteoarthritis undergoing unicompartmental KA