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Most children who undergo 
surgical treatment of su-
pracondylar humerus frac-

tures (SCHFX) return to high levels 
of physical function. But according 
to research presented at the Ortho-
paedic Trauma Association’s 2015 
annual meeting, patients whose 
SCHFX are classifi ed as fl exion 
injuries may have worse functional 
outcomes after surgery than those 
with extension injuries.

“Despite the fact the supracon-
dylar humerus fracture are the 
most common operative fracture 
of the pediatric elbow, few studies 
have assessed functional outcomes 
following operative treatment of 
these injuries,” noted Anthony Ric-
cio, MD, the study’s senior author. 
“The goal of this study was to cor-
relate fracture pattern, severity, and 
direction of displacement to ulti-
mate patient function,” he added.

A prospective study
The researchers prospectively en-
rolled 752 pediatric patients (aver-
age age, 6.7 years; range, 2 years to 
12 years) who underwent surgical 
treatment for SCHFX from Janu-
ary 2010 to December 2013 at a 
level 1 pediatric trauma hospital. 
Patients with adult-type extra-
articular or intercondylar distal 
humerus injuries requiring open 

reduction and internal fi xation 
(ORIF) with plates and screws, 
and skeletally mature patients were 
excluded. Captured information 
included the mechanism of injury, 
fracture characteristics, physical 
examination fi ndings and Gartland 
classifi cation.

According to Dr. Riccio, the vast 
majority of patients underwent 
closed reduction and percutaneous 
pin fi xation, but open reduction 
and percutaneous pinning was per-
formed when an acceptable closed 
reduction could not be achieved.

Follow-up continued until radio-
graphic and clinical healing. Func-
tional outcomes were obtained at 
the fi nal appointment via Pediatric 
Outcomes Data Collection Instru-
ment (PODCI) global functioning 
scores and Quick Disability of the 
Arm, Hand and Shoulder Ques-
tionnaire (QuickDASH) scores.

“We compared outcome scores 
of differing fracture patterns as 
well as of differing directions of 
displacement,” noted Dr. Riccio. 
In addition, the investigators per-
formed multiple regression analysis 
and controlled for other injury pa-
rameters, including presence of an 
open fracture, neurologic defi cit, 
vascular abnormality, and patient 
age.

Analyzing results
Of the 752 enrolled patients, 
26 percent (199 patients) com-
pleted functional outcomes mea-
sures at fi nal follow-up (average, 
79 days; range, 29–268 days). Of 
these, 5 percent (10 patients) had 

fl exion-type fractures. The remain-
ing 189 patients (95 percent) sus-
tained extension injuries. One third 
of the extension injuries (62) were 
Type II fractures, and the rest were 
Type III fractures.

Analysis of direction of displace-
ment for the extension injuries 
showed a fairly even distribution 
(Table 1). Average QuickDASH 
and PODCI global functioning 
scale scores for the entire patient 
cohort were 10.5 and 93.5, respec-
tively, demonstrating that, in gen-
eral, these patients had excellent 
functional outcomes and low levels 
of disability at fi nal follow-up.

“After controlling for variables 
such as neurologic injury and vas-
cular injuries, our data indicate 
that children with fl exion-type 
fractures seem to have lower func-
tional outcome scores in the areas 
of ‘Transfer and Mobility’ and 
‘Pain and Comfort’ at fi nal follow-
up compared to those with exten-
sion-type fractures,” concluded 
Dr. Riccio. 

“Interestingly,” he continued, 
“we found no difference in func-
tional outcome scores between 
children with Gartland Type II 
and Gartland Type III extension 
fractures. Lastly, functional out-
comes did not appear to vary with 
the direction of displacement for 
extension-type fractures.” 

Drawing conclusions
The study’s primary strength was 
its prospective design, which en-
abled researchers to correlate func-
tional outcomes to fracture pattern 
and direction of displacement.

“In addition, our overall num-
bers are quite good for a prospec-
tive study, though it would have 
been ideal to have more patients 
with fl exion-type injuries,” he 
said. “Although lack of follow-

up is somewhat inherent to the 
patient population we treat at our 
trauma facility, it would have been 
ideal to have outcome scores on a 
higher percentage of our enrolled 
patients.”

Dr. Riccio also noted that a 
minimal clinically important differ-
ence had yet to be defi ned for the 
PODCI.

“That makes it diffi cult to say 
whether the statistical differences 
we found in outcome scores of 
children with fl exion-type injuries, 
—who had lower outcomes scores 
for ‘Pain and Comfort’ and ‘Trans-
fer and Mobility’—imply a signifi -
cant clinical difference.

“The main take-home point from 
this study is that—in general—all 
children had very good function 
after surgical treatment of these in-
juries,” continued Dr. Riccio. “The 
fi ndings should enable surgeons to 
counsel parents that even children 
whose injuries resulted in sig-
nifi cant amounts of displacement 
should achieve ultimate function 
equivalent to those with less severe 
displacement.”    
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Bottom Line
• Children who undergo surgical 

treatment of SCHFX generally 
have good functional outcomes.

• Patients with � exion-type frac-
tures seemed to have lower func-
tional outcome at � nal follow-up 
compared to those with exten-
sion-type fractures.  

• However, it is unclear whether 
these di� erences imply a signi� -
cant clinical di� erence. 

• Based on these � ndings, the 
authors state that surgeons can 
counsel parents that even chil-
dren with signi� cant displace-
ment are likely to ultimately 
achieve function equivalent to 
SCHFX patients with less severe 
displacement.

TABLE 1:DISPLACEMENT ANALYSIS

Direction Number of Injuries Percent

Posteromedial 65 34

Posterolateral 58 31

Posterior (no coronal plane deformity) 54  29

Multidirectional unstable 12  6

Fig. 1 In a � exion-type supracondylar fracture, 
the distal fragment is displaced anteriorly.
REPRODUCED FROM OTSUKA NY AND KASSER JR. 
SUPRACONDYLAR FRACTURES OF THE HUMERUS IN 
CHILDREN. J AM ACAD ORTHOP SURG 1997;5:19-26
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3001 [Wide Hohmann–Single Prong]
Blade Width: 43.6mm
Blade Depth: 5"
Overall Length: 13.5"

3008 [Wide Hohmann–Double Prong]
Blade Width: 33.6mm
Blade Depth: 5"
Overall Length: 13.5"

3002 [Narrow Hohmann]
Blade Width: 24.5mm
Blade Depth: 4"
Overall Length: 13"

3003 [Blunt Narrow Cobra]
Blade Width: 22.5mm
Blade Width at Tip: 12mm
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Overall Length: 14.5"
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Unger Anterior Total Hip Instruments
Designed by Anthony Unger, MD

Universal instrument system specifically 
designed for Direct Anterior approach THR
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3004 [Canal Finder Rasp–Straight]
Overall Length: 11”
Handle Length: 5”

3004-01 [Canal Finder Rasp–Curved]
Overall Length: 11”
Handle Length: 5”

3005-R [Box Osteotome–Right]
Overall Length: 12”

3005-L [Box Osteotome–Left]
Overall Length: 12”

3006  [Femoral Neck Elevator]
Blade Width at Widest: 25mm
Overall Length: 13”
Handle Length: 9”
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Hannum Tissue Grasper Designed by Scott Hannum, MD

Teeth in jaw firmly holds bone and tissue

3mm 5mm 8mm

Jaw widths at actual size

MADE EXCLUSIVELY
FOR INNOMED IN

G E R M A N Y

Used for dissection (to preserve)/or removal of the anterior capsule, removal of the
labrum, or other soft tissue around the acetabulum prior to cup implantation.
Also used to release the capsule to expose the femur for placement
of the femoral stem. Long, low profile of the Long Jaw
Grasper helps facilitate working through a small
incision without disrupting vision.

PRODUCT NO:

1768-02
Jaw Bite: 8 x 16mm
Overall Length: 12.5"
Shaft-to-End Length: 6"

Mazzara Pistol Grip Extra Long Rongeur
Pistol Grip handle lessens hand fatigue and 
slippage, and allows for better visualization

Designed by James T. Mazzara, MD

MADE
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Designed to help prevent rotation while 
engaging a femoral head for removal

Rivero Anti-Rotation Corkscrew
Femoral Head Remover

 STABILIZE HEAD

 INSERT/ENGAGE CORKSCREW

 REMOVE HEAD

3007  [Soft Tissue Protector]
Blade Width: 50.5mm
Blade Depth: 1.75"
Overall Length: 10.125"

3009-R [Offset Narrow Hohmann–Right]
Blade Width: 24.5mm
Blade Depth: 4"
Overall Length: 13"

3009-L [Offset Narrow Hohmann–Left]
Blade Width: 24.5mm
Blade Depth: 4"
Overall Length: 13"

Optional Instruments:

3006-01  [Fem. Neck Elevator–Long Prong]
Blade Width at Widest: 25 mm
Overall Length: 13.4” (34 cm)
Handle Length: 9” (22,9 cm)
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Hope Direct Anterior 
Femoral Retractor
Designed by Charles A. Hope, MD

PRODUCT NO:

5838
Overall Length: 11" (27,9 cm)
Blade Width: 1" (2,54 cm)

MADE
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Designed to aid in exposure of 
the calcar femorale for proximal 
femoral exposure and broaching

Staggered depth retractor designed for exposure 
during total shoulder and total hip surgery

Durham Offset Zelpi Retractor
Designed by Alfred Durham, MD

In shoulder surgery, with the handle downward, the longer leg is on the ouside

In hip surgery, with the handle towards the surgeon, the longer leg is on the inside

The longer leg extends 1.1" (2,8 cm) deeper

PRODUCT NO’S:

1573-L  [Left]
Overall Length: 8.5”
Leg Depths: 3.1” & 4.2”

1573-R  [Right]
Overall Length: 8.5”
Leg Depths: 3.1” & 4.2” MADE

IN THE USA
PROUDLY

PRODUCT NO’S:

Overall Length: 9.25"
1775-01 [Short Jaw]

Jaw Width: 8mm
1775-02 [Medium Jaw]

Jaw Width: 5mm
1775-03 [Long Jaw]

Jaw Width: 3mm

FREE TRIAL ON MOST INSTRUMENTS

1.800.548.2362Innomed-Europe Tel. +41 41 740 67 74
Fax +41 41 740 67 71

103 Estus Drive, Savannah, GA 31404
www.innomed.net info@innomed.net

912.236.0000 Phone
912.236.7766 Fax

Scan to
Launch Our

Website

© 2015 Innomed, Inc.

ISO 9001:2008 • ISO 13485:2003

Offset Narrow Hohmann—Right & Left11 12

The sharp-toothed sleeve can be tapped in to help provide
purchase of the femoral head, then held to help prevent

rotation as the super-threaded corkscrew is turned to
engage the head for removal.

PRODUCT NO:

3705
Overall Length: 10"

MADE
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Designed by Dennis Rivero, MD
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