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&p.1:Summary. This retrospective study compares the
long-term results of the treatment of 135 children
with displaced extension-type supracondylar frac-
tures of the humerus using 3 different methods.
Closed reduction and percutaneous fixation was su-
perior with excellent and good results in 87% and
had the lowest incidence of poor results (8%). Open
reduction and wire fixation, and closed reduction
with a plaster cast gave excellent and good results in
74% and 60% respectively. Closed reduction and
wire fixation is recommended as the treatment for
grades II and III supracondylar fractures.

&p.1:Résumé. Il s’agit d’une étude rétrospective com-
parant les résultats à long terme de 135 enfants
atteints d’une fracture supracondylienne de l’humer-
us (FSH) type “extension” traitée par trois différen-
tes méthodes. La réduction à foyer fermé avec fixa-
tion percutanée a été supérieure aux deux autres
méthodes puisqu’elle a donné le plus haut taux d’ex-
cellents et de bons résultats (87%) et le plus bas taux
de mauvais résultats (80%) ce selon les critéres de
Flynn et al.. La réduction à foyer ouvert avec fixation
par broche et à foyer fermé et plâtrage venaient en
deuxième lieu concernant l’incidence d’excellents et
bons résultats et ils étaient respectivemet de l’ordre
de 74% et 60%. Se basant sur les résultats à long
terme et le taux de complications, il s’avère que la
réduction à foyer fermé avec fixation par broche est à
recommander pour le traitement des stades II et III
du “FSH”.

Introduction

Displaced supracondylar fractures (SCF) of the elbow
may show instability following closed reduction un-
less the elbow is immobilised in a flexion position.
This may compromise circulation and be followed by
the development of a varus deformity which has a re-
ported incidence of from 9% to 57% [1, 13].

The dangers and difficulties of closed reduction,
with or without the application of a cast, include the
risk of circulatory embarrassment of the forearm and
hand, the tendency to recurrence of displacement, and
the increased incidence of cubitus varus deformity [4,
6, 12]. Traction, which has been shown to give satis-
factory results, is time-consuming and requires inten-
sive nursing care [7, 14]. Closed reduction with per-
cutaneous wire fixation has excellent results with
negligible complications [2, 5, 10]. Open reduction
and wire fixation has been advised for cases associat-
ed with neurovascular injuries and for fractures which
are not satisfactorily reduced [7, 12].

This retrospective study compares the long-term
results of three methods of treatment.

Patients and methods

Two hundred and five children with displaced extension-type
SCFs were treated at the Jordan University Hospital between
January 1980 and December 1989. Complete follow-up data
were available for only 135 patients. We found that the Liang
classification was a simple and practical method of grading
these fractures [3]: 40% of our cases were in grade II and 60%
in grade III. The mean of the age of the patients was 6 years
(range 2 to 12 years).

Associated injuries occurred in 34 patients. Circulatory in-
sufficiency was evident by an impalpable radial pulse in 16
children. There were vascular problems in 2 others who had
cold pale hands, an impalpable radial pulse and inadequate
collateral circulation. The brachial artery was explored in
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these 2 patients and found to be interposed between the frac-
ture fragments. Ipsilateral fractures were present in 8 patients
involving both bones in 5 and the distal radius in 3. Nerve in-
juries were seen in 8 patients affecting the radial nerve in 4,
the median in 3 and the ulnar in one patient. All of the nerve
injuries were the result of the fracture itself with one excep-
tion. The ulnar nerve injury was iatrogenic.

The 3 different methods of treatment are summarized in
Table 1.

(1) Closed reduction under general anaesthesia and the appli-
cation of a plaster cast was used initially in 61 children, the el-
bow being maintained in a posterior splint at 90° to 110° de-
gree of flexion. Rotation of the forearm in plaster was not con-
sidered in all of the cases. Recurrence of displacement or vas-
cular complications occurred in 16 patients and a further
closed or open reduction and wire fixation was carried out.
The posterior splint was completed to a cylindrical cast in the
remaining 45 patients when the fracture was in an acceptable
postion radiologically; it was removed 4 weeks later and active
mobilisation was started.
(2) Closed reduction and percutaneous wire fixation was per-
formed in 37 patients, and was the initial method in 30; in 7 it
was carried out after reduction and cast application had failed.
General anaesthesia and direct imaging were used. The posi-
tion was maintained with crossed wires. Posterior plaster
splints were applied at about 70° of flexion. The splints and
wires were removed after 4 weeks.

(3) Open reduction and wire fixation was used in 53 patients
and was the initial management in 44 of them; in 7 cases it
was used after failed closed reduction, and also in the 2 pa-
tients who had immediate exploration of the brachial artery.
The posterior approach was used in 25 patients, the lateral in
8, and the medial in 4; in the remaining 16, reduction was not
satisfactory through a lateral approach, and an additional short
medial incision was used. Fixation was achieved by crossed
wires regardless of the surgical approach.

Evaluation

Both elbows of all the patients were examined for movement,
measurement of the carrying angle with a goniometer and ex-
amination of the neurological status. The criteria of Flynn et
al. were used [1] and loss of movement and changes in carry-
ing angle were recorded in 5° intervals. The lesser of the two
measurements was adopted as the overall rating of the affected
elbow. Any child with a varus deformity was rated as poor.

Results

The results obtained with the 3 different methods of
treatment are shown in Table 2. Closed reduction

Table 1.Methods of treatment&/tbl.c:&tbl.b:
Method Fracture type

Grade II Grade III
no. no.

Closed reduction and cast application 22 23
(n=45)

Closed reduction and percutaneous wire fixation 18 19
(n=37)

Open reduction and wire fixation 14 39
(n=53)

Total 54 81

&/tbl.b:

Table 2.Results of each method of
treatment using the criteria of Flynn
et al.&/tbl.c:&tbl.b:

Method of treatment Results

Excellent Good Fair Poor

Closed reduction and application of cast 36% 24% 9% 31%
(n=45)

Closed reduction and percutaneous wire fixation 76% 11% 5% 8%
(n=37)

Open reduction and wire fixation 55% 19% 4% 22%
(n=53)

&/tbl.b:

Table 3.Analysis of poor results&/tbl.c:&tbl.b:
Method of treatment Loss of Cubitus Cubitus Total

motion varus vulgus

Closed reduction and application of cast 5 9 – 14
Closed reduction and percutaneous pinning – 2 1 3
Open reduction and wire fixation 5 7 – 12

&/tbl.b:



with percutaneous wire fixation achieved better re-
sults than the other two methods. Six of the ipsilateral
fractures were treated by closed reduction and cast
application, and 2 by closed pinning.

All fractures healed without complications. The
circulation was adequate in 16 out of 18 patients after
open or closed reduction and wire fixation, followed
by positioning the elbow in a posterior splint at less
than 90° flexion, the radial pulse returning within 8 h
after operation. In 2 patients, the radial pulse returned
after 10 and 14 days respectively; recovery was com-
plete without any ischaemic damage. Every neurolog-
ical complication recovered completely within 6
months.

Table 3 shows an analysis of the poor results.
Fourteen of the 45 patients treated by closed reduc-
tion and cast application had poor results, 9 with a
decrease in the carrying angle which ranged from 5 to
26 degrees; 5 had loss of motion which ranged from
18° to 32° of flexion in 3 and from 15 to 40° of flex-
ion in 2. Cubitus varus of an average of 8.4° devel-
oped in 7 patients treated by open reduction. Five pa-
tients in this group had an average loss of 23° flexion
in 3, 32° of extension in one, and the other had a stiff
elbow. The 3 poor results after closed pinning were
due to a decrease in the carrying angle of 16° and 19°
in 2 and an increase in the angle from +4° to 21° with
an average loss of movement of 6.8° in the third.

Discussion

The main objectives of treatment of displaced SCFs
in children are the prevention of Volkmann’s contrac-
ture, the avoidance of deformities, and restoration of
normal function [8].

The incidence of associated injuries in this study
was comparable to those reported by others [4, 13].
The time required for the return of an absent radial
pulse after reduction and stable positioning of the el-
bow was also comparable [11]. Exploration of the
brachial artery is justified in cases where signs of
ischaemia persist after reduction since functional dis-
turbances may follow insignificant levels of isch-
aemia, as in the anterior tribial compartment syn-
drome [13].

The best results were achieved by closed reduction
and wire fixation as judged by the highest incidence
of excellent results and the lowest incidence of poor
results; similar observations have been made by oth-
ers [1, 2, 5, 7]. Three patients had poor results with
varus and valgus deformities because of an unsatis-
factory initial reduction. Rotation of the distal frag-
ment predisposes to such deformities [1, 13].

The high incidence of poor results with closed re-
duction and cast application has been reported by
others [7, 9]. The relatively large number of poor re-
sults after open reduction and wire fixation is be-

lieved to be due to the high proportion (74%) of se-
verely displaced grade III fractures in this group, and
to the delay in initiating treatment because of the late
arrival at the hospital of up to 10 days. Open reduc-
tion through short medial and lateral incisions had the
best outcome.

The best method of treatment is early closed re-
duction and percutaneous wire fixation. Open reduc-
tion and wire fixation should be reserved for cases
with signs of Volkmann’s ischaemia, primary vascu-
lar or neural disruption, open fractures, and fractures
with severe swelling not allowing acceptable reduc-
tion. Closed reduction and cast application is associ-
ated with a high risk of vascular impairment, may
produce unacceptable results, and should be consid-
ered only in grade I fractures.
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