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ABSTRACT
Objective: To evaluate complications and fracture healing after pin fixation in supracondylar fractures in children.
Design & Duration: Prospective case series from April 2004 to April 2007.
Setting: Orthopaedic Depts. at FJMC Lahore, DUHS Karachi and PGMI Lahore.
Patients: A total of 279 children (<12 years) underwent pin fixation for supracondylar fractures of the humerus,
but only 200 were included due to lack of follow-up in the rest.
Methodology: The details of the patients including biodata, clinical features, fracture information, radiological
findings, surgery, postoperative complications, fracture healing and outcome were entered on a performa. All cases
underwent open reduction and fixation with 2-3 pins. The data was compiled and analyzed.
Results: The mean age of the 200 children was 6.25 years (range 2-10.5 years). Amongst them 123 had Gartland
Type II and 77 Gartland Type III fractures. Loosening of the pins was seen in seven (3.5%) cases, in one case the
pin did not engage the opposite cortex peroperatively; whereas pin tract infection was noted in 34(17%) cases. A
total of 192 cases healed both clinically and radiologically; callus on plain X-rays was noted in the 4th week in 75
(37.5%) cases, in the 5th week in 68(34%) and in the 6th week in 49(24.5%) cases. Eight (4%) cases had loss of
fixation.
Conclusion: Emergency open reduction and pin fixation in cases of displaced supracondylar fractures of humerus
is a safe and perhaps the best option, with minimal complications.
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  PATIENTS & METHODS

This multicentric study was carried out at the teaching
hospitals of Dow University of Health Sciences Karachi,
Fatima Jinnah Medical College Lahore and Postgraduate
Medical Institute Lahore between April 2004 to April
2007 on 279 children (<12 years) with displaced supra-
condylar fractures of the humerus which were treated
by open reduction and pin fixation.

A performa was designed to record the data which in-
cluded name, age, gender, date of injury, mode of injury,
limb side involved, preoperative wound condition, radio-
logical findings and type of fracture, details of surgery
including size of pin, follow-up, postoperative comp-
lications and fracture healing.

All cases were operated by senior orthopaedic consul-
tants and were followed by them at the different teaching
hospitals. The surgical approach used, whether posterior,
lateral or medial, was decided by each consultant. After

  INTRODUCTION

In children displaced supracondylar fractures of the
humerus are treated by open reduction and pin fixation
or closed reduction with percutaneous pin fixation.1,2

With routine pin fixation of displaced supracondylar
fractures, the surgeon rarely encounters complications
like loosening of pins or the pin tract infection. The
present study was designed to evaluate the complica-
tions and healing in displaced supracondylar humeral
fractures treated by open reduction and pin fixation.
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lateral-entry pins. The authors concluded that eight frac-
tures that had loss of fixation followed the use of  two
pins; no fracture had loss of fixation following the use
of three pins. As in the present study, a technical error
in pin placement was identified in the case of each
failure. That case series, however, was identified from
an informal survey of the Pediatric Orthopedic Society
of North America (POSNA) as well as a review of the
literature, rather than from the retrospective follow-up
of the primary surgeons, as we have detailed here.

In the present study, the vast majority of supracondylar
humeral fractures in children healed uneventfully after
pin fixation and loss of fixation was uncommon occur-
rence. This study emphasized the importance of asses-
sing intraoperative stability after pin fixation by first
extending the elbow and examining the distal fragment
for displacement. If the alignment remains satisfactory,
gentle rotation, and varus and valgus stress should be
performed. If the fracture fragments remain in anatomic
alignment and their relative positions have not changed,
then satisfactory fixation is confirmed. However, if the
alignment changes, repositioning of one or two of the
lateral pins and or the addition of a third lateral pin is
warranted. Fixation should then again be tested for
stability. This technique of intraoperative stress-testing
was evolved during the study period. Hence, it is difficult
to comment as to how this would have affected the out-
come in this series.

Postoperative loosening of pins in displaced supracon-
dylar humeral fractures in children is uncommon, but
it can and does occur. In our series, loosening was seen
in Gartland Type-III fractures treated with two lateral-
entry pins. There were no failures when three pins were
used. All eight failures were due to identifiable technical
errors in pin placement.

  CONCLUSION

Postoperative loosening of pins, pin tract infections and
delayed union are uncommon complications in the treat-
ment of supracondylar fractures in children. Pin loose-
ning was seen in cases where the pin did not engage

open reduction, internal fixation was carried out with
two or three pins and a long arm cast applied. X-rays
were taken on the next day to check the position. Drain
was removed after 48 hours. The patient was followed-
up in the outpatient after one week, three weeks and
five weeks. Repeat radiographs were taken and clinically
healing of fracture was assesed. If the fracture appeared
to be healing motion was encouraged.

Seventy nine patients were excluded from the study
due to lack of follow-up. Hence finally the data of only
200 patients was included, compiled and analyzed.

  RESULTS

The mean age of the 200 children, 134 boys and 66
girls, included in this study was 6.25 years (range 2-
10.5 years). Amongst them 123 had Gartland Type II
and 77 Type III fractures. Postoperatively loosening of
the pins was seen in 7(3.5%) cases, in one case the pin
did not engage the opposite cortex peroperatively; where
as pin tract infection was noted in 34 cases (Table I).

A total of 192 cases healed both clinically and radio-
logically; callus on plain X-rays was noted in the 4th
week in 75 (37.5%) cases, in the 5th week in 68(34%)
and in the 6th week in 49(24.5%) cases (Table II). Eight
(4%) cases had loss of fixation.

  DISCUSSION

Retrospective and prospective clinical studies have
established the effectiveness of lateral-entry pin fixa-
tion alone for the treatment of supracondylar fractures
of the humerus in children.3-8 These studies have confir-
med that lateral-entry pin fixation provides adequate
fracture stabilization while avoiding the risk of ulnar
nerve injury.9 Surgeons who choose to use crossed pins
must be aware that the ulnar nerve is at risk,10 whereas
those who choose to use lateral-entry pins alone must
be aware that adequate stabilization, while equally effec-
tive, requires attention to detail.

Skaggs et al9 in a recent study of supracondylar humeral
fractures that were treated with lateral-entry pins alone,
reported that 38% of Gartland Type-II fractures and
65% of Type-III fractures were fixed with two to three
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Loosening of pins

Pin tract infections

Complication
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Loss of fixation

Fracture Union
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68

49

8
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24.5

4.0
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Table I.   Complications (n=200)

Table II.   Union of Fractures (n=200)
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the opposite cortex. Pin tract infection was not commonly
noted. Generally bone union was seen between four to
six weeks.

  REFERENCES

1. Arino VL, Lluch EE, Ramirez AM, Ferrer J, Rodrig-
uez L, Baixauli F. Percutaneous fixation of supracon-
dylar fractures of the humerus in children. J Bone
Joint Surg Am 1977; 59: 914-6.

2. Davis RT, Gorczyca JT, Pugh K. Supracondylar
humerus fractures in children Comparison of ope-
rative treatment methods. Clin Orthop Relat Res
2000; 376: 49-55.

3. Fowles JV, Kassaab MT. Displaced supracondylar
fractures of the elbow in children. A report on the
fixation of extension and flexion fractures by two
lateral percutaneous pins. J Bone Joint Surg Br

 1974; 56: 490-500.

4. Gartland JJ. Management of supracondylar fractu-
res of the humerus in children. Surg Gynecol Obstet
1959; 109: 145-54.

Volume 24, Issue 2, 2008


