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Fractures of the scapular body and 
neck are traditionally treated non-
surgically with good results. A sub-
set of these fractures, however, re-
spond poorly to nonsurgical treat-
ment, suggesting that some patients 
may bene� t from open reduction 
and internal � xation (ORIF). 

A prospective study examining 
clinical and functional outcomes 
after ORIF of scapular body and 
neck fractures found that surgery 
for extra-articular fractures of the 
scapula is associated with excellent 
functional results and an accept-
able complication rate. 

Conducted by researchers from 
the University of Minnesota, the 
results of “Surgical and Functional 
Outcomes after Operative Manage-
ment of Extra-Articular Glenoid 
Neck and Scapula Body Fractures” 
were presented by Erich M. Gaug-
er, MD, at the 2010 annual meet-
ing of the Orthopaedic Trauma 
Association. 

Single cohort
The patient cohort comprised 
131 patients who were enrolled in 
a prospective scapula database and 
surgically treated for a scapular 
fracture between July 2002 and 
October 2009. Of these patients, 
72 (82 percent male; average age: 
45 years) met this study’s inclusion 
criteria (surgery performed less 
than 1 month from date of injury; 
no process fractures or fractures 
with intra-articular involvement). 

In all cases, fractures were 
caused by high-energy trauma; 

61 fractures were of the scapular 
body (64 percent comminuted) 
and 11 were extra-articular glenoid 
neck fractures (91 percent 
comminuted). 

Participating patients had a 
96 percent rate of associated injury, 
most commonly rib or clavicle 
fractures. Only three patients had 
an isolated scapula fracture.

Researchers used two- and 
three-dimensional (3-D) computed 
tomography (CT) scans and 3-D 
reconstructions to measure defor-
mity and to determine which pa-
tients were candidates for surgery. 
Indications for surgical treatment 
included the following:
•   medial/lateral (M/L) displace-

ment of the glenohumeral joint 
greater than 20 mm

•   angular deformity in the semi-
coronal plane greater than 
45 degrees

•   a combination of angulation 
greater than 30 degrees plus 
M/L displacement greater than 
15 mm

•   glenopolar angle (GPA) less than 
22 degrees

•   double disruptions of the superi-
or shoulder suspensory complex 
displaced greater than 10 mm

•   open fractures
M/L displacement was the most 

common surgical indication, and 
25 patients met two or more of the 

indications. 
“The fractures were all highly 

displaced with a large amount of 
M/L displacement, angulation, and 
low GPA,” said Dr. Gauger, a resi-
dent at the University of Minne-
sota. “Just having a « oating shoul-
der was not reason enough for 
surgery; 17 of the 27 patients who 
had a « oating shoulder lesion met 
the surgical criteria for a displaced 
double lesion of the superior shoul-
der suspensory complex.”

Surgery on all patients was 
performed using the posterior ap-
proach, most commonly with the 
Judet incision and utilization of the 
intermuscular interval between the 
infraspinatus and teres minor or 
creation of a muscular « ap (Fig. 1).

“More recently, a less-invasive 
surgery, with strategic incisions 
placed along the scapular borders 
for � xation at those points, has 
been used,” Dr. Gauger said.

Good functional outcomes
At mean follow-up of 24 months 
(range: 6 to 70 months), all frac-
tures demonstrated clinical and 
radiographic union. Malunion was 
determined using the following 
four parameters: 
•   M/L displacement greater than 

0.5 cm on the anteroposterior 
radiograph

•   translation greater than 0.5 cm 
on the scapula-Y radiograph

•   angular deformity on the scapu-
la-Y radiograph

•   a GPA greater than or equal to 
10 degrees different from pre-
operative measures of the unin-
jured shoulder
Strength, range of motion 

(ROM), and Disabilities of the 
Arm, Shoulder, and Hand (DASH) 
and Short Form 36 (SF-36) func-
tional outcomes scores were 
obtained from 82 percent of the 
patients. At follow-up, nominal 
differences were found in the surgi-
cally treated shoulder versus the 
uninjured shoulder for both ROM 
and strength. The mean DASH 
score at follow-up was 14.1 (range: 
0 to 58), which was well within the 
standard deviation of 14.68 for the 
normative mean of 10.1, noted 
Dr. Gauger. The patients’ mean 
scores for all SF-36 parameters 
were comparable to those of the 
normal population. 

Complications included hard-
ware removal in � ve patients, 
manipulation under anesthesia for 
shoulder stiffness in three patients, 
immediate postoperative exchange 
of intra-articular screws in two 
patients, and repeat ORIF of one 
clavicle nonunion.

Dr. Gauger noted that although 
the study involved the largest series 
of surgically treated scapular body 
and neck fractures and the larg-
est series of any type of scapular 
fracture with signi� cant patient 
follow-up, it had no nonsurgical or 
comparative cohort. 

“Therefore,” he said, “we can-
not de� nitively state which frac-
tures should be treated surgically, 
only that highly displaced scapula 
fractures can be treated surgically 
with predictably good functional 
outcomes and acceptable complica-
tion rates.” 

Dr. Gauger’s coauthor is 
Peter A. Cole, MD.            NOW

Disclosures: Dr. Cole—Inves-
tigational Grants from Synthes, 
Zimmer; Dr. Gauger—no con� icts.

Maureen Leahy is assistant man-
aging editor for AAOS Now. She 
can be reached at leahy@aaos.org

Surgical treatment of scapula fractures 
yields excellent results
By Maureen Leahy

Study suggests ORIF yields predictably good functional outcomes 
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Fig. 1 A, Surgical approach showing incision line, arteries, and bone 
placement; B, Bone fragment; C, Plate � xation.

Bottom line
•   Surgical indications for scap-

ular fractures of the body 
and neck are not clearly 
de� ned.

•   A certain subset of patients 
with these fractures may 
bene� t from ORIF. 

•   Extra-articular fractures of 
the scapula can be treated 
surgically with predictably 
good functional outcomes 
and an acceptable complica-
tion rate. 
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Brief Summary—Before prescribing XIAFLEX®, please see 
Full Prescribing Information and Patient Medication Guide

(1) INDICATIONS AND USAGE: XIAFLEX is indicated for the treatment of adult patients with Dupuytren’s 
contracture with a palpable cord. (2) DOSAGE AND ADMINISTRATION: (2.1) Dosing Overview XIAFLEX 
should be administered by a healthcare provider experienced in injection procedures of the hand and in the 
treatment of patients with Dupuytren’s contracture. XIAFLEX, supplied as a lyophilized powder, must be 
reconstituted with the provided diluent prior to use [see Dosage and Administration (2.2)]. The dose of 
XIAFLEX is 0.58 mg per injection into a palpable cord with a contracture of a metacarpophalangeal (MP) joint or 
a proximal interphalangeal (PIP) joint [see Dosage and Administration (2.4)]. The following is an overview of the 
volumes of sterile diluent for reconstitution and the reconstituted XIAFLEX solution to be used in the intralesional 
injection [see Dosage and Administration (2.2, 2.4)]. Approximately 24 hours after injection, perform a finger 
extension procedure if a contracture persists to facilitate cord disruption [see Dosage and Administration (2.5)]. 
Volumes Needed for Reconstitution and Administration - For cords affecting MP joints - Volume of Sterile 
Diluent for Reconstitution: 0.39 mL; Reconstituted XIAFLEX Solution to be Injected: 0.25 mL. For cords affecting 
PIP joints - Volume of Sterile Diluent for Reconstitution: 0.31 mL; Reconstituted XIAFLEX Solution to be Injected: 
0.20 mL. (Notes: The reconstituted XIAFLEX solution to be used in the intralesional injection contains 0.58 mg of 
XIAFLEX. The entire reconstituted XIAFLEX solution contains 0.9 mg of XIAFLEX. Reconstituted XIAFLEX solution 
remaining in the vial after the injection should be discarded.) Four weeks after the XIAFLEX injection and finger 
extension procedure, if a MP or PIP contracture remains, the cord may be re-injected with a single dose of 0.58 
mg of XIAFLEX and the finger extension procedure may be repeated (approximately 24 hours after injection). 
Injections and finger extension procedures may be administered up to 3 times per cord at approximately 4-week 
intervals. Inject only one cord at a time. If a patient has other palpable cords with contractures of MP or PIP joints, 
these cords may be injected with XIAFLEX in a sequential order. (2.2) Reconstitution of the Lyophilized 
Powder a) Before use, remove the vial containing the lyophilized powder of XIAFLEX and the vial containing the 
diluent for reconstitution from the refrigerator and allow the two vials to stand at room temperature for at least 15 
minutes and no longer than 60 minutes. b) After removal of the flip-off cap from each vial, using aseptic technique 
swab the rubber stopper and surrounding surface of the vial containing XIAFLEX and the vial containing the diluent 
for reconstitution with sterile alcohol (no other antiseptics should be used). c) Use only the supplied diluent for 
reconstitution. The diluent contains calcium which is required for the activity of XIAFLEX. d) Using a 1 mL syringe 
that contains 0.01 mL graduations with a 27-gauge ½-inch needle (not supplied), withdraw a volume of the 
diluent supplied, as follows: 0.39 mL for cords affecting a MP joint or 0.31 mL for cords affecting a PIP joint. e) 
Inject the diluent slowly into the sides of the vial containing the lyophilized powder of XIAFLEX. Do not invert the 
vial or shake the solution. Slowly swirl the solution to ensure that all of the lyophilized powder has gone into 
solution. f) The reconstituted XIAFLEX solution can be kept at room temperature (20° to 25°C/68° to 77°F) for up 
to one hour or refrigerated at 2° to 8°C (36° to 46°F) for up to 4 hours prior to administration. If the reconstituted 
XIAFLEX solution is refrigerated, allow this solution to return to room temperature for approximately 15 minutes 
before use. g) Discard the syringe and needle used for reconstitution and the diluent vial. (2.3) Preparation Prior 
to Injection a) The reconstituted XIAFLEX solution should be clear. Inspect the solution visually for particulate 
matter and discoloration prior to administration. If the solution contains particulates, is cloudy, or is discolored, do 
not inject the reconstituted solution. b) Administration of a local anesthetic agent prior to injection is not 
recommended, as it may interfere with proper placement of the XIAFLEX injection. c) If injecting into a cord 
affecting the PIP joint of the fifth finger, care should be taken to inject as close to the palmar digital crease as 
possible (as far proximal to the digital PIP joint crease), and the needle insertion should not be more than 2 to 3 
mm in depth. Tendon ruptures occurred after XIAFLEX injections near the digital PIP joint crease [see Warnings 
and Precautions (5.1)]. d) Reconfirm the cord to be injected. The site chosen for injection should be the area where 
the contracting cord is maximally separated from the underlying flexor tendons and where the skin is not 
intimately adhered to the cord. e) Apply an antiseptic at the site of the injection and allow the skin to dry. 
(2.4) Injection Procedure a) Using a new 1 mL hubless syringe that contains 0.01 mL graduations with a 
permanently fixed, 27-gauge ½-inch needle (not supplied), withdraw a volume of reconstituted solution 
(containing 0.58 mg of XIAFLEX) as follows: 0.25 mL for cords affecting a MP joint or 0.20 mL for cords 
affecting a PIP joint. b) With your non-dominant hand, secure the patient’s hand to be treated while 
simultaneously applying tension to the cord. With your dominant hand, place the needle into the cord, using 
caution to keep the needle within the cord. Avoid having the needle tip pass completely through the cord to help 
minimize the potential for injection of XIAFLEX into tissues other than the cord [see Warnings and Precautions 
(5.1)]. After needle placement, if there is any concern that the needle is in the flexor tendon, apply a small amount 
of passive motion at the distal interphalangeal (DIP) joint. If insertion of the needle into a tendon is suspected or 
paresthesia is noted by the patient, withdraw the needle and reposition it into the cord. c) If the needle is in the 
proper location, there will be some resistance noted during the injection procedure. After confirming that the 
needle is correctly placed in the cord, inject approximately one-third of the dose. d) Next, withdraw the needle tip 
from the cord and reposition it in a slightly more distal location (approximately 2 to 3 mm) to the initial injection in 
the cord and inject another one-third of the dose. e) Again withdraw the needle tip from the cord and reposition it 
a third time proximal to the initial injection (approximately 2 to 3 mm) and inject the final portion of the dose into 
the cord. f) Wrap the patient’s treated hand with a soft, bulky, gauze dressing. g) Instruct the patient to limit motion 
of the treated finger and to keep the injected hand elevated until bedtime. h) Instruct the patient not to attempt to 
disrupt the injected cord by self-manipulation and to return to the provider’s office the next day for follow-up and 
a finger extension procedure, if needed. i) Discard the unused portion of the reconstituted solution and diluent 
after injection. Do not store, pool, or use any vials containing unused reconstituted solution or diluent. (2.5) 
Finger Extension Procedure a) At the follow-up visit the day after the injection, if a contracture remains, 
perform a passive finger extension procedure (as described below) to facilitate cord disruption. b) Local 
anesthesia may be used. Avoid direct pressure on the injection site as it will likely be tender. c) While the patient’s 
wrist is in the flexed position, apply moderate stretching pressure to the injected cord by extending the finger for 
approximately 10 to 20 seconds. For cords affecting the PIP joint, perform the finger extension procedure when 
the MP joint is in the flexed position. d) If the first finger extension procedure does not result in disruption of the 
cord, a second and third attempt can be performed at 5- to 10-minute intervals. However, no more than 3 
attempts are recommended to disrupt a cord. e) if the cord has not been disrupted after 3 attempts, a follow-up 
visit may be scheduled in approximately 4 weeks. If, at that subsequent visit, the contracted cord persists, an 
additional XIAFLEX injection with finger extension procedures may be performed [see Dosage and Administration 
(2.1)]. f) Following the finger extension procedure(s), fit patient with a splint and provide instructions for use at 
bedtime for up to 4 months to maintain finger extension. Also, instruct the patient to perform finger extension and 
flexion exercises several times a day for several months. (4) CONTRAINDICATIONS: None. (5) WARNINGS AND 
PRECAUTIONS: (5.1) Tendon Rupture or Other Serious Injury to the Injected Extremity In the controlled 
and uncontrolled portions of the clinical trials, flexor tendon ruptures occurred after XIAFLEX injection [see 
Adverse Reactions (6.1)]. Injection of XIAFLEX into collagen-containing structures such as tendons or ligaments 
of the hand may result in damage to those structures and possible permanent injury such as tendon rupture or 
ligament damage. Therefore, XIAFLEX should be injected only into the collagen cord with a MP or PIP joint 
contracture, and care should be taken to avoid injecting into tendons, nerves, blood vessels, or other 
collagen-containing structures of the hand. When injecting a cord affecting a PIP joint of the fifth finger, the needle 
insertion should not be more than 2 to 3 mm in depth and avoid injecting more than 4 mm distal to the palmar 
digital crease [see Dosage and Administration (2.3, 2.4)]. Other XIAFLEX-associated serious local adverse 
reactions in the controlled and uncontrolled portions of the studies included pulley rupture, ligament injury, 
complex regional pain syndrome (CRPS), and sensory abnormality of the hand. (5.2) Allergic Reactions In the 
controlled portions of the clinical trials (Studies 1 and 2), a greater proportion of XIAFLEX-treated patients (15%) 
compared to placebo-treated patients (1%) had mild allergic reactions (pruritus) after up to 3 injections. The 
incidence of XIAFLEX-associated pruritus increased after more XIAFLEX injections. Although there were no severe 

allergic reactions observed in the XIAFLEX studies (e.g., those associated with respiratory compromise, 
hypotension, or end-organ dysfunction), severe reactions including anaphylaxis could occur following XIAFLEX 
injections. XIAFLEX contains foreign proteins and patients developed IgE-anti-drug antibodies in greater 
proportions and higher titers with successive XIAFLEX injections. Healthcare providers should be prepared to 
address severe allergic reactions following XIAFLEX injections. (5.3) Patients with Abnormal Coagulation In 
the XIAFLEX trials (Studies 1 and 2), 70% and 38% of XIAFLEX-treated patients developed an 
ecchymosis/contusion or an injection site hemorrhage, respectively. The efficacy and safety of XIAFLEX in patients 
receiving anticoagulant medications (other than low-dose aspirin, e.g., up to 150 mg per day) within 7 days prior 
to XIAFLEX administration is not known. Therefore, XIAFLEX should be used with caution in patients with 
coagulation disorders including patients receiving concomitant anticoagulants (except for low-dose aspirin). (6). 
ADVERSE REACTIONS The following serious adverse reactions are discussed in greater detail elsewhere in the 
labeling: Tendon ruptures or other serious injury to the injected extremity [see Warnings and Precautions (5.1)]. 
The most frequently reported adverse drug reactions (≥ 25%) in the XIAFLEX clinical trials included edema 
peripheral (mostly swelling of the injected hand), contusion, injection site reaction, injection site hemorrhage, and 
pain in the treated extremity. (6.1) Clinical Studies Experience Because clinical studies are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical studies of a drug cannot be directly 
compared to rates in the clinical studies of another drug and may not reflect the rates observed in practice. Out 
of 1082 patients who received 0.58 mg of XIAFLEX in the controlled and uncontrolled portions of the XIAFLEX 
studies (2630 XIAFLEX injections), 3 (0.3%) patients had a flexor tendon rupture of the treated finger within 7 days 
of the injection. The data described below are based on two pooled randomized, double-blind, placebo-controlled 
trials through Day 90 in patients with Dupuytren’s contracture (Studies 1 and 2). In these trials, patients were 
treated with up to 3 injections of 0.58 mg of XIAFLEX or placebo with approximately 4-week intervals between 
injections and the patients had finger extension procedures the day after injection, if needed, to facilitate 
disruption of the cord [see Clinical Studies (14)]. These trials were comprised of 374 patients of whom 249 and 
125 received 0.58 mg of XIAFLEX and placebo, respectively. The mean age was 63 years, 80% were male and 
20% were female, and 100% were white. In the placebo-controlled portions of Studies 1 and 2 through Day 90, 
98% and 51% of XIAFLEX-treated and placebo-treated patients had an adverse reaction after up to 3 injections, 
respectively. Over 95% of XIAFLEX-treated patients had an adverse reaction of the injected extremity after up to 
3 injections. Approximately 81% of these local reactions resolved without intervention within 4 weeks of XIAFLEX 
injections. The adverse reaction profile was similar for each injection, regardless of the number of injections 
administered. However, the incidence of pruritus increased with more injections [see Warnings and Precautions 
(5.2)]. The incidence of adverse reactions that were reported in greater than or equal to 5% of XIAFLEX-treated 
patients (N=249) and at a frequency greater than placebo-treated patients (N=125) after up to 3 injections in the 
pooled placebo-controlled trials through Day 90 (Studies 1 and 2) were: (XIAFLEX vs placebo): All Adverse 
Reactions (98% vs 51%), Edema Peripheral—most of these events were swelling of the injected hand (73% vs 
5%), Contusion—includes the terms: contusion (any body system) and ecchymosis (70% vs 3%), Injection Site 
Hemorrhage (38% vs 3%), Injection Site Reaction—includes the terms: injection site reaction, injection site 
erythema, injection site inflammation, injection site irritation, injection site pain, injection site warmth (35% vs 
6%), Pain in Extremity (35% vs 4%), Tenderness (24% vs 0%), Injection Site Swelling—includes the terms: 
injection site swelling and injection site edema (24% vs 6%), Pruritus—includes the terms pruritus and injection 
site pruritus (15% vs 1%), Lymphadenopathy—includes the terms: lymphadenopathy and axillary mass (13% vs 
0%), Skin Laceration (9% vs 0%), Lymph Node Pain (8% vs 0%), Erythema (6% vs 0%), Axillary Pain (6% vs 0%). 
Some patients developed vasovagal syncope after finger extension procedures. Immunogenicity During clinical 
studies, patients with Dupuytren’s contracture were tested at multiple time points for antibodies to the protein 
components of XIAFLEX (AUX-I and AUX-II). At 30 days post the first injection of XIAFLEX 0.58 mg, 92% of patients 
had antibodies detected against AUX-I and 86% of patients had antibodies detected against AUX-II. After the 
fourth injection of XIAFLEX, every XIAFLEX-treated patient developed high titers of antibodies to both AUX-I and 
AUX-II. Neutralizing antibodies to AUX-I or AUX-II, were detected in 10% and 21%, respectively, of patients treated 
with XIAFLEX. However, there was no apparent correlation of antibody frequency, antibody titers, or neutralizing 
status to clinical response or adverse reactions. Since the protein components in XIAFLEX (AUX-I and AUX-II) have 
some sequence homology with human matrix metalloproteinases (MMPs), anti-product antibodies could 
theoretically interfere with human MMPs. Immunogenicity assay results are highly dependent on the sensitivity 
and specificity of the assay used in detection and may be influenced by several factors, including sample handling, 
timing of sample collection, concomitant medications, and underlying disease. For these reasons, comparison of 
incidence of antibodies to collagenase clostridium histolyticum with the incidence of antibodies to other products 
may be misleading. (7) DRUG INTERACTIONS Anticoagulant drugs: XIAFLEX should be used with caution in 
patients receiving concomitant anticoagulants (except for low-dose aspirin) [see Warnings and Precautions (5.3)]. 
(8) USE IN SPECIFIC POPULATIONS (8.1) Pregnancy Pregnancy Category B There are no adequate and 
well-controlled studies of XIAFLEX in pregnant women. Human pharmacokinetic studies showed that XIAFLEX 
levels were not quantifiable in the systemic circulation following injection into a Dupuytren’s cord [see Clinical 
Pharmacology (12.3)]. Reproduction studies have been performed in rats with intravenous doses up to 0.13 mg 
(approximately 45 times the human dose of XIAFLEX on a mg/kg basis, if administered intravenously) and have 
revealed no evidence of impaired fertility or harm to the fetus due to collagenase clostridium histolyticum. Almost 
all patients develop anti-product antibodies (anti-AUX-I and anti-AUX-II) after treatment with XIAFLEX, and the 
clinical significance of anti-product antibody formation on a developing fetus is not known [see Adverse Reactions 
(6.1)]. Because animal reproduction studies are not always predictive of human response, XIAFLEX should be 
used during pregnancy only if clearly needed. (8.3) Nursing Mothers It is not known whether collagenase 
clostridium histolyticum is excreted in human milk. Because many drugs are excreted in human milk, caution 
should be exercised when XIAFLEX is administered to a nursing woman. (8.4) Pediatric Use The safety and 
effectiveness of XIAFLEX in pediatric patients less than 18 years old have not been established. (8.5) Geriatric 
Use Of the 249 XIAFLEX-treated patients in the double-blind, placebo-controlled, clinical trials (Studies 1 and 2), 
104 (42%) were 65 years of age or older and 9% were 75 years of age or older. No overall differences in safety 
or effectiveness of XIAFLEX were observed between these patients and younger patients. (10) OVERDOSAGE The 
effects of overdose of XIAFLEX are unknown. It is possible that multiple simultaneous or excessive doses of 
XIAFLEX may cause more severe local effects including serious adverse reactions (e.g., tendon ruptures) than the 
recommended doses. Supportive care and symptomatic treatment are recommended in these circumstances. 
(16) HOW SUPPLIED/ STORAGE AND HANDLING Each single-use vial of XIAFLEX is packaged with a 
single-use vial of sterile diluent in an outer carton. The National Drug Code is: NDC 66887-003-01. XIAFLEX is 
available in single-use, glass vials containing 0.9 mg of collagenase clostridium histolyticum as a sterile, 
lyophilized powder. Sterile diluent for reconstitution is available in single-use, glass vials containing 3 mL of 0.3 
mg/mL calcium chloride dihydrate in 0.9% sodium chloride. Storage and Stability Prior to reconstitution, the vials 
of XIAFLEX and diluent should be stored in a refrigerator at 2° to 8°C (36° to 46°F) [see Dosage and 
Administration (2.2)]. Do not freeze. The reconstituted XIAFLEX solution can be kept at room temperature (20° to 
25°C/68° to 77°F) for up to one hour or refrigerated at 2° to 8°C (36° to 46°F) for up to 4 hours prior to 
administration [see Dosage and Administration (2.2)].

Auxilium Pharmaceuticals, Inc.
40 Valley Stream Parkway
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