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ABSTRACT

Background: Supracondylar fracture of the humerus is the second most com-
mon fracture in children. For most cases closed reduction and percutaneous crossed
pinning is recommended. Those patients whohad previously undergone an unsuccess-
ful closed reduction trial need open reduction and pin fixation, but the best surgical
approach is questionable. Most surgeons apply the technique of posterior or lateral
approach.

Methods: To compare the results of these two classical techniques, in a pro-
spective study, 40 pure closed noncomplicated supracondylar fractures of the hu-
merus (under 10 years old ), after failure of closed reduction, were randomized into 2
groups, 20 cases in each series, and operated by a single surgeon. The first group was
operated by posterior approach. There were 12 boys and 8 girls, withaverage age of
Syears (range 3-10). Their fractures were reduced and fixed by two crossed pins. The
second group was operated by lateral approach. There were 14 boys and 6 girls, with
average age of 6 years (range 4-10), whose fractures werereduced and fixed by two
lateral pins. Both groups were immobilized in a long arm posterior slab in 80 degrees of
elbow flexion. The sutures were removed after 2 weeks, and the pins wereremoved
after 3 weeks and active motion begun. Then after 6 months follow up, the results were
determined according to Lagrange — Rigaultrange of motion.

Results: In group 1: 70% (14 patients) were excellent, 20% (4 patients) good,
10% (2 patients) poor results. In group 2: 85% (17 patients) were excellent, 15% (3
patients) good, and no poor or bad results. There was a significant difference between
groups | and 2 (p<0.05) for post-operation range of motion. There was no deep
infection, myositis ossificans or compartment syndrome.

Conclusion: The lateral approach appears to provide good long-term functional
results.
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most common fracture in children.! Gartland has classi-
fied these fractures into three types. Type I is a
nondisplaced fracture. In type II there is an obvious
fracture line with displacement of the distal fragment
but there is still an intact posterior cortex and type III
has a circumferential break in the cortex with complete
displacement of the fracture fragments.? In the exten-
sion type, the distal fragment has displaced posteriorly
and in the flexion type it has displaced anteriorly. The
most frequent complications are limitation of motion of
the elbow joint and cubitus varus. **

Insufficient reduction of type III fractures may lead
to varus deformity and inappropriate surgical technique
also may lead to limitation in the range of motion.*¢

The purpose of this study was to consider the sur-
gical treatment of type III fractures and to compare
the posterior approach with the lateral approach of sur-
gery in two homogenous groups of 20 cases in each

series.
MATERIAL AND METHODS

40 closed, pure, noncomplicated supracondylar frac-
tures of the humerus in children under 10 years, after
failure of closed reduction, were randomly operated by
two different surgical approaches, (20 cases in each
group). The two series were operated by a single sur-
geon.

Groupl: Posterior approach

The average age of cases in this group was 5.5 years
(3-10 years). There were 12 boys and 8 girls, projecting a
male predominance. The fractures involved 11 left and 9
right elbows. The patients with other injuries were not
included in this study, so all of the cases were isolated
fractures. The mechanism of injury was falling down in
18 and motor vehicle accident in 2.

Group 2: Lateral approach

The average age of the patients was 6 years (4-10
years ). There were 14 boys and 6 girls representing a
clear male predominance. The fractures involved 13 left
and 7 right elbows. The mechanism of the trauma in this
group was falling down in 17 and sport injury and mo-
tor vehicle accident in 3 patients.

Operative technique in group 1

Under general anesthesia, in decubitus position, by
amidline posterior skin incision, the triceps muscle was
split longitudinally and after exposure of the fracture
site it was reduced and fixed by crossed pins, one in
each column. The ulnarnerve was sometimes explored
andretracted medially. The muscle and fascia were closed
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by interrupted vicryl sutures. The subcutaneous tissue
was also closed by vicryl and the skin by interrupted
nylon sutures.

A posterior long arm splint in 80° of elbow flexion
and neutral rotation of forearm was applied. Roentgeno-
grams were made intra-operatively. After 2 weeks the
sutures were removed and three weeks later the pins
were removed and active motion of the elbow begun.

Operative techniquein group 2

The patients in this group were operated in supine
position. An incision was made over the lateral epi-
condyle to 5-6cm proximally and 4-5cm distally. A fter
dissection between the triceps muscle and the origin of
the brachioradialis, the fracture site was exposed, and
open reduction was performed and fixed by two parallel
K wires in the lateral column. Wound closure and post-
operative care was similar to the first group.

The patients had 5 postoperative follow ups:

A- 2 weeks after surgery for removal of sutures.

B- 3 weeks after surgery for removal of the pins and
beginning of active motion.

C-6 weeks after surgery

D- 12 weeks after surgery.

E- 6 months after surgery for determination of elbow
mobility

RESULTS

There was no major postoperative complication like
compartment syndrome, neurovascular injury, deep
wound infection or myositis ossificans. Three patients
experiencedpin site infection that resolved by oral anti-
biotics and after removal (two in group 1, one in group
2). The results were evaluated after 6 months according
to Lagrange-Rigault’s range of motion scale: Excellent
result=normal elbow; Good result=a slightdeficiency in
mobility < 10 degrees in flexion and extension, 20 de-
grees in all; Poor result=a mobility deficiency of > 20
degrees; and Bad result=a mobility deficiency of >50
degrees.

Group1

There was no delayed union or non-union, or sec-
ondary displacement. Patients had an average hospital
stay of 4 days. The resultsare summarized in Table I.

14 patients enjoyed excellent results, 4 experienced
good results and 2 exhibited cubitus varus of less than
10°. Poor results were observed in two patients, who
experienced limitation of motion morethan 20°.

Group2
No delayed union or non-union was seen. The pa-
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Table I. Meanrange of motion of elbow in group 1.

Mean range of motion 6 weeks 12 weeks 6 months
Flexion 118° 12/5¢ 136°
Arc of motion 88° 110° 131°
Flexion contracture 300 | 1 50 | &
I |
Table H. Mean range of motion of the elbow in group 2.
Mean range of motion 6 weeks 12 weeks 6 months
Flexion 125° 133° 140°
Arc of motion 100° 1239 136°
Flexion contracture 25° 10° 40

Table III. Late results in the two groups.

! Group 1: Post. approach Group 2: Lat. approach

{ Excellent | 14 (70%) 17 (85%)

| Good | 4 (2 cubitus varus <100) (20%) 3 (1 cubitus varus <100)(15%)
| Poor 2 (10%) 0

‘ Bad 0 0

tients had an average hospital stay of 4 days. The re-
sults are summarized in Table II.

17 patients enjoyed excellent results, 3 experienced
good results, and no poor or bad results were seen. So
as mentioned above and shown in Tables (I, IT and III),
the appearance of the extremity was normal in 18 pa-
tients in group 1 with 2 cubitus varus of less than 10
degrees and 19 patients in group 2 with 1 cubitus varus
of less than 10 degrees.

DISCUSSION

The standard method of treatment for supracondylar
fracture of the humerus in children is closed reduction
and percutaneous pinning.® When the reduction is not
acceptable, open reduction is required and controversy
exists about which approach to apply. The most com-
monly used techniques are the posterior and lateral ap-
proach. Some surgeons use the anterior or medial ap-
proach. Reitman and Waters indicate that highly satis-
factory results can be obtained with the posterior ap-
proach.’ Gennari et al. had 8 7% excellent results with the
anterior approach.’

Comparison of the two groups in this study shows
that although exposure of the fracture site is more diffi-
cult in the lateral approach, the results are more accept-

able than the posterior approach (Table III), as in the
posterior approach the intact posterior structures will
be damaged and lead to decreased range of motion, ad-
ditional traumaandpoorresults. We had 70% excellent,
20% good, and 10% poor or bad results with the poste-
rior approach. The advocates of the lateral approach
operate through the site in which the periosteal hinge is
torn.'?%2* We had 85% excellent, 15% good, and no poor
or bad results with the lateral approach. There were sig-
nificant differences between group 1 and 2 (p<0.05) for
postoperative range of motion. A higher number of cu-
bitus varus was observed with the posterior compared
to the lateral approach.

Advocates of the posterior approach are more nu-
merous.'?However for more than 20 years, the percent-
age of excellent and good results with the posterior ap-
proach has not increased.'" Because this approach in-
jures the extension apparatus unnecessarily, it commonly
results in an important limitation of extension. The rate
of iatrogenic ulnar nerve injury in the posterior ap-
proach has been reported differently.'!* Rose and
Phillips revealed 10 ulnar nerve palsies in 141 supra-
condylar fractures postoperatively by the posterior ap-
proach. In a study by Srivastava,'> a total of 42 cases
with displaced supracondylar fracture were treated by
the posterior approach. An excellent outcome was seen
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in 81% and a good outcome in 17%. The incidence of
complications such as pin tract infection (14%), and
nerve injury (2%) was very low. None of the patients
had vascular complications or myositis ossificans. In a
study by Ogunlade,® a total of 28 children with severely
displaced supracondylar fractures of the humerus were
operated using the posterior approach. 71.4% could flex
the elbow joint beyond the 120° angle and only 10.7%
had 15 degrees of extension lag at the elbow joint after
six months. In this study we had no neurovascular com-
plication after surgery. We had 70% excellent, 20% good
and 10% poor results. In a study by Kumar ' 44 children
with type three supracondylar fracture were treated
with primary open reduction and cross pinning. After
treatmenttherange of motion of the elbow was restricted
in eight patients (19%). Cubitus varus was not seen.
There was no deep infection or myositis ossificans. Five
children had temporary ulnar nerve palsy (11%). With
the posterior approach we did not have any nerve palsy,
and restriction of motion was only 10%. As reported by
Davis!’ retrospective analysis was performed on 87 chil-
dren treated operatively for type two and three supra-
condylar humeral fracture by 18 different surgeons
during a 6-year period. Long—term results were excellent
in 56%, good in 21%, fair in 3%, and poor in 21% of
patients. They had 13% cubitus varus deformity of more
than 10 degrees. Our results are much better than those
of the above-mentioned study. Their poor results could
be due to a large number of surgeons.

Those who do not use the lateral approach claim
that the lateral pin does not provide good stability. Stud-
ies by Skaggs,'®# Solak," Onwuanyi,?*® and Gordon?
showed that the lateral pin gave good stability of the
fracture site. In a study by Skaggs,?* 124 displaced su-
pracondylar humeral fractures were fixed by closed re-
duction and lateral pin. There was no loss of reduction,
no cubitus varus or loss of motion. In our study we did
open reduction and lateral pin fixation, but our results
are close to those of this report. In a study by Mazda*
116 displaced extension supracondylar fractures were
treated by closed reduction and two lateral pins. The
clinical result was considered to be excellent in 91.6%,
good in 4.6% and poor in 3.7%.Our result with open re-
duction was excellent in 85%, and good in 15%, with no
poor or bad results. A retrospective review of 115 chil-
dren treated for displaced supracondylar humeral frac-
ture was conducted by Mehlman ?* Sixty percent were
treated with a cross K-wire after closed reduction, an-
other 30% received two lateral pins. The remaining 10%
were treated with a variety of other pin configurations.
Eighty-three percent had good or excellent results. 14%
had fair results, and 3% had poor results. In our cases
with open reduction, the results were better than those
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of this study. As stated by Scola?® 22 children were
treated by dorsolateral approach, showing 72.2% excel-
lent, 18% good, and 4.4% fair results. Our results are
more favourable than those of this study. In a study by
Siemers® in an 11 year period, from 01/08/1987 to 31/08/
1998, atotal of 72 children with displaced supracondylar
humeral fractures were reduced openly via a single lat-
eral approach. They had excellent and goodresults with
no poor or bad results in their cases. Our study showed
similar results. The non-dominant side was involved
more and had male predominancy like the literature.?

After comparison of theresults from the two series in
this study, we propose the lateral approach as a good
alternative to the posterior approach with lesser compli-
cations and better long term functional results.
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