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ABSTRACT
Objective

To study the outcome of open reduction and fixation with K wires of supracondylar
fractures of humerus in children presenting between 2–14 days after injury.

Study design

Case series.

Place &
Duration of
study

Department of Orthopaedics, B.V.Hospital Bahawalpur, from April 2009 to March 2010.

Methodology

This study included patients with displaced extension type supracondylar fracture of the
humerus (Gartland type III) who presented between 2-14 days post injury. Open reduction
and internal fixation(ORIF) with crossed K-wire was done. The results were assessed by
the criteria described by Flynn et al and Mark et al. The average age of patients was 4.5
year. The average hospital stay was 2 days (range 1–3 day). The average duration of
follow-up was 15 months (range: 12-24 months).

Results

Forty patients were managed during the study period. Eighteen (45%) patients had
excellent results with less than 5 degree loss of range of motion and minimal loss of
carrying angle; thirteen (32.5%) had good results out of which seven had less than 10
degree loss of carrying angle and six had less than 20 degree loss of motion. Six (15%)
had fair results due to transient nerve lesions. One of the six patients had 30 degree loss
of motion. The remaining three (7.5%) had poor results due to varus deformity that needed
corrective surgery.

Conclusions

Delayed presentation of displaced supracondylar humerus fractures in children did not
increase complication rates or unsatisfactory results following an open reduction and
internal fixation with K wires. It is a safe and effective method of treatment even with
d e l a y e d p r e s e n t a t i o n o f s u p r a c o n d y l a r f r a c t u r e s of humerus in children.
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INTRODUCTION:
Supracondylar fractures of the humerus are the
most common fractures ground the elbow in children.
According to Boyd and Altenberg these fractures
account for 65.4% of upper extremity fractures in
children.1 Gartland proposed a classification for these
fractures: type I, Undisplaced; type II, displaced with
the posterior cortex intact; and type III, completely
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displaced with no cortical contact. 2 It is generally
agreed that closed reduction and percutaneous
pinning under fluoroscopic guidance is the procedure
of choice for the treatment of fresh displaced
fractures. 3 In the developing world, proportion of
delayed presentation is much higher because of
poorly developed health delivery system and patients
reaching the tertiary care centers from long distance.
Same is the situation in Pakistan. The management
guidelines are not clear for the patients who present
late.4
Fractures that present late are difficult to treat
because of excessive swelling and may be associated
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with complications, such as neurovascular injury
and compartment syndrome. There is fear of
perioperative and late postoperative complications
like iatrogenic nerve injury, Volkmann’s ischemic
contracture, cubitus varus deformity, elbow stiffness
and myositis ossificans. Other studies have
described high perioperative complication rate with
delayed elective surgery but none has evaluated
the long term functional outcome of the patients. 5
Late presentations, defined as more than 2 days
after injury, are commonly treated by continuous
traction, with consequent prolonged hospitalisation.6
Alternatively, they are allowed to malunite and
treated later by corrective osteotomy. 6 A higher
incidence of stiffness, neurological and vascular
complications, and failure of closed reductions are
encountered in late-presenting cases, particularly
after repeated manipulations. Operative interventions
risk further stiffness and myositis ossifcans.
Continuous traction has the disadvantages of
prolonged hospitalisation, frequent radiographic
analyses, and inadequate reduction.6,7
The purpose of this study was to evaluate the clinical
and radiological outcome and complications following
open reduction and internal fixation of old
supracondylar fractures in children.
METHODOLOGY:
It was a case series conducted between April
2009 and March 2010. Forty-six children with
unilateral fractures were treated with ORIF (from
2 to 14 days after injury) for a displaced extension
type supracondylar fractures (Gartland type III). Six
patients were lost to follow-up and were excluded
from the study. The remaining 40 patients were
followed up for a minimum period of 12 months and
formed the basis of this study.
The radiographs of elbow both anteroposterior and
lateral views were reviewed and angles measured.
Range of motion of elbow (flexion/extension) at
presentation and at final follow up was recorded.
Open reduction under general anaesthesia and
fixation with two or three K-wires were performed.
Under tourniquet control, Kocher lateral J approach
was used. 8 Radiographs of opposite elbow were
also taken to measure normal Baumann’s angle for
that patient and for assessment of adequacy of
postoperative fracture reduction.
An above elbow plaster slab was given in 45° flexion
of the elbow. Stitches removed after two weeks and
physiotherapy started after three weeks onwards.
K-wires were removed at 4 weeks after obtaining
an x-ray to assess union and myositis ossificans.

All children were followed up at the out patient clinic
at 3 weeks, 6 weeks, 3 months, 6 months,1 year
then finally after 2 years. At each follow-up, the
carrying angle, range of motion of both the elbows
and distal neurovascular status were recorded.
Outcome was graded according to the criteria cited
by Flynn et al and Mark et al.
RESULTS:
There were 26 boys and 14 girls in this series. In
33 patients the fracture was displaced
posteromedially, in 5 patients posterolaterally and
2 patients had posterior displacement. The average
delay in presentation was 5 days (range: 2 to 14
days). Six patients had neurologic complications
at presentation. Four had anterior interosseous
nerve palsy while 2 had radial nerve palsy. The
average age at the time of surgery was 4.5 year
(range 2-9 year). The follow-up period ranged from
12-24 months , with an average follow-up duration
of 15 months.
Thirty-seven patients were treated with 2 crossed
K-wires. In 3 patients with unstable fracture, 2 lateral
K-wires were employed in addition to medial Kwires. In 15 patients, a small medial incision was
used over the medial epicondyle to retract the ulnar
nerve and help in passing the medial pin. The
average duration of plaster immobilization and pin
fixation was 21 days (range: 19-28 days). There
were 3 cases of superficial pin tract infection that
were successfully treated by local dressing and
antibiotics. No case of deep infection was
encountered.
Full range of motion was achieved in 38 patients
by the end of 3 months. Two patients had myositis
ossificans and both had restriction of elbow flexion
and extension. Both the patients presented more
than 10 days following the fracture with history of
repeated manipulations by quacks. All 6 patients
with neurologic complications at presentation,
recovered within 12 weeks except one who took 6
months to recover. None of the patients had
postoperative neurovascular injury, compartment
syndrome or Volkmann’s ischemic contracture. The
average duration of follow-up was 15 months (range:
12-24 months). Applying the criteria described by
Flynn et al and Mark et al eighteen patients had an
excellent result with less than 5 degree loss of range
of motion and minimal loss of carrying angle with
the Baumann angle within 4 degrees on the
unaffected side (table I). The carrying angle as
measured with a goniometer was within 3° of the
unaffected extremity in these 18 patients at final
follow-up.
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Table I: Results According to the Outcome Criteria (n = 40)
Result grade

Flynn et al

Nature of Deficit

Mark et al

Excellent

18

18

Good

07

13

100 loss of motion
5-100 loss of carrying angle

Fair

12

06

Transient nerve lesion
15-200 loss of motion

Poor

03

03

Cubitus varus deformity that
required corrective surgery

Six patients had nerve palsies, four involving the
median nerve and two the radial nerve. Six of the
thirteen patients with good results would have been
in the fair category using Flynn's criteria due to a
loss of motion between 10 -20 degrees. Flynn's
criteria do not include the neurovascular lesion. Only
one patient with neurological lesion, the deficit lasted
for a period of six months possibly due to a more
serious injury (neurotmesis). In three cases the
cubitus varus deformity was subsequently treated
with corrective surgery. One patient with radial nerve
palsy took almost six months to recover. The patient
showed clinical evidence of nerve regeneration with
a positive advancing Tinels' sign and also nerve
conduction studies confirmed our clinical tindings.
DISCUSSION:
According to the Flynn’s criteria, our patients had
more excellent results and fewer poor results with
shorter hospital stay. Skin or skeletal traction
requires a prolonged hospital stay and not all
fractures presenting late are amenable by traction
alone.9,10 Both modalities of traction are associated
with a high incidence of cubitus varus. We consider
operative treatment the best option for such latepresenting fractures as proposed by others. 11,12
Our study is comparable in results with other
investigators. In our series, the delayed presentation
on average was 5 days (range 2–14 days).
Satisfactory range of movement was achieved within
3 months in 18 (45%) cases.13-15 Devnani reported
that gradually reducing the fracture with traction
reduced the risks related with delayed supracondylar
humeral fractures.13 He had poor results in children
with posteromedial angulation. Agus et al evaluated
13 children treated with closed percutaneous pinning
after skeletal overhead traction. There were two fair
functional results in that series. 14 Lal and Bhan
reported a series of 20 children with delayed open
reduction for supracondylar humeral fractures. Of
these patients, 35% had cubitus varus deformity
and the loss of range of motion was 70%. 15
137
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Recently reported rates of pin-tract infection
associated with percutaneous fixation ranged from
2.4 to 6.6%.16,17 Deep infections or osteomyelitis are
rare following surgical treatment of displaced
supracondylar humeral fractures. In our study, the
infection rate was 6.5%. All these infections were
pin tract and resolved with a course of oral antibiotics
followed by pin removal after adequate bony healing.
Ne r v e i n j u r i e s a s s o c i a t e d w i t h d i s p l a c e d
supracondylar humeral fractures are either
associated with the trauma itself or associated with
K wire insertion.18 A literature review demonstrated
3.6% iatrogenic nerve injury, with the ulnar nerve
being involved in 81% of cases where K wires were
inserted from medial side of elbow.18,19 In this series,
we performed crossed K-wire configuration in all
patients. We observed no iatrogenic nerve injury
and the nerve injuries that existed pre-operatively
were resolved within 3 months post-operatively
except one case of radial nerve injury that was
resolved at 6 months. Volkmann ischemic contracture
is a rare event, with a prevalence of 0.5% or less
accordind to Rang M. 20 In our study no case of
compartment syndrome occurred.
CONCLUSIONS:
Open reduction and internal fixation is a better
treatment option in type III displaced supraconylar
fractures of the humerus in patients presenting late
(2-14 days) after injury. There is low complication
and high union rates.
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