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ABSTRACT
Objective

To assess iatrogenic ulnar nerve injuries after supracondylar humeral fractures treated
with closed reduction and percutaneous pinning.

Study design

Descriptive case series.

Place &
Duration of
study

Orthopedic and Trauma Department of Postgraduate Medical Institute, Hayatabad Medical
Complex Peshawar, from December 2007 to December 2010

Methodology

Children between 1-12 years of age and extension-type displaced supracondylar fracture
of humerus were included. Neurovascular status was assessed before operation. Closed
reduction was performed under general anesthesia and confirmed with the image intensifier,
followed by pinning. After surgery, a long arm back slab was applied. After the procedure,
neurovascular status assessed again. The pins were removed at a mean of 5 weeks (4-6
weeks) postoperatively. The neurological complications were assessed both for sensory
loss and motor loss. Clinical and electro-myographic examinations were performed at 6 and
12 weeks postoperatively in patient with ulnar nerve lesions.

Results

Eighty two patients presented during the study period. There were 62.2% (n 51) males and
37.8 % (n 31) females. Left humerus was involved in 69.5% (n 57) cases. The mean age
was 6.61 ± 2.25 years. A total of three (3.7%) iatrogenic ulnar nerve injuries occurred in
these patients. Electromyogram showed partial denervation and conduction blocks at the
elbow at 6 weeks. Regenerative electromyogram findings were seen at 12 weeks. Sensory
and motor functions in all patients returned at a mean of 8 ± 2.34 weeks and 22 ± 4.87
w e e k s r e s p e c t i v e l y. I n a l l p a t i e n t s n e r v e f u n c t i o n r e t u r n e d c o m p l e t e l y.

Conclusion

Iatrogenic ulnar nerve injury is a common complication of percutaneous pinning in displaced
supracondylar fracture of humerus in children but usually it resolves spontaneously.
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INTRODUCTION:
Supracondylar fractures of the distal humerus are
the most common elbow fractures in children. 1,2
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It generally occurs as a result of fall onto the
outstretched hand with the elbow in full extension. 3
Treatment of supracondylar humeral fractures in
children is based on the direction of displacement
and the ability to obtain an acceptable closed
reduction. Numerous techniques have been
described, including closed reduction and application
of a cast, traction (both skin and skeletal), closed
reduction and percutaneous pinning, and open
reduction and internal fixation.4
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Iatrogenic Ulnar Nerve Injury After Percutaneous Pinning of Displaced Supracondylar Fractures of the Humerus
Most displaced or angulated fractures are treated
by closed reduction and percutaneous pinning, with
either a crossed pin or lateral pin configuration. 5
The ulnar nerve is rarely injured as a result of
supracondylar humerus fractures, but it is the nerve
most commonly injured after percutaneous pinning.6
The rate of ulnar nerve injuries varies in different
studies from 0-15%. 6-10

RESULTS:
A total of 82 patients presented during the study
period. Fifty-one (62.2%) were males and 31(37.8
%) females. Left side was injured in 57(69.5%)
cases and right side in 25 (30.5%) patients. The
age ranged from 1 to12 years with mean age of
6.61 ± 2.25 years. Three (3.7%) iatrogenic ulnar
nerve injuries occurred.

The purpose of this study was to assess iatrogenic
ulnar nerve injuries after supracondylar humeral
fractures treated with closed reduction and
percutaneous pinning.

One patient showed signs of infection. All wounds
healed spontaneously when the K-wires were
removed. In patients with an iatrogenic ulnar nerve
injuries electromyogram showed partial denervation
and conduction blocks at the elbow at 6 weeks.
Regenerative electromyogram findings were noted
at 12 weeks. Sensory function in all patients returned
at a mean of 8 ± 2.34 weeks, while motor function
returned at a mean of 22 ± 4.87 weeks. All patients
had complete return of nerve function and full
movement of their elbows.

METHODOLOGY:
This descriptive case series was conducted from
December 2007 to December 2010 with follow up
of six months in Orthopedic Department of
Postgraduate Medical Institute, Hayatabad Medical
Complex, Peshawar. The inclusion criteria were
children of 1-12 years age and extension-type
displaced supracondylar fracture of humerus. The
exclusion criteria were undisplaced supracondylar
fractures and open fracture or fracture with
neurovascular compromise.
All patients were admitted and back slab was
applied. Neurovascular status was analyzed.
Informed consent for the study and surgery was
taken. Under general anesthesia closed manipulative
reduction was performed and the reduction
confirmed with the image intensifier. When the
reduction was acceptable, the surgeon scrubbed,
cleaned, and draped the injured arm to the axilla.
The image intensifier draped. Fracture reduction
and stabilization was confirmed by fluoroscopy in
two planes. The wires were left protruded. After
surgery, a long arm back slab was applied to
maintain the forearm and elbow joint in a neutral
position. After the procedure, neurovascular status
reviewed again. The slab was removed and active
range of motion started 2 weeks postoperatively.
The pins were removed at a mean of 5 weeks (range
4-6 weeks) postoperatively without anesthesia.
All patients with iatrogenic ulnar nerve injuries were
neurologically intact before the operation. The
neurological complications were assessed both for
sensory loss and motor loss. The presence of ulnar
nerve palsy did not affect the postoperative regimen.
Pins were removed after 4-6 weeks as in patients
without nerve lesions when solid union was observed
in plain radiographs. Clinical and electromyographic
examinations were performed at 6 and 12 weeks
postoperatively in patient with ulnar nerve lesions.
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DISCUSSION:
The ulnar nerve is rarely injured as a result of
supracondylar humerus fractures, but it is the nerve
most commonly injured after percutaneous pinning.6
Ulnar nerve injury results in numbness which
involves the little finger and the ulnar half of the
ring finger. Sensory disturbance can be evaluated
with the use of tests of threshold sensibility
(monofilament testing). Changes in sensory
conduction are more sensitive indicators of nerve
injury and correlate more directly with findings on
physical examination.11
In our series we found 3.7% iatrogenic ulnar nerve
injuries which were comparable to different studies
in literature.6-10 Although there is debate about the
relative merits of crossed (medial-lateral) versus
lateral pinning of the fracture,12 it is widely accepted
that medial pin can damage the ulnar nerve either
during insertion or with the elbow movement after
insertion or by constricting the cubital tunnel.13 The
use of a medial pin was associated with ulnar nerve
injury in 4% of patients in whom the pin was applied
without hyperflexion of the elbow and in 15% of
patients in whom the pin was applied with the elbow
hyperflexed.10 Solbogean et al5 calculated that one
iatrogenic ulnar nerve injury occurred in every 28
cases treated by cross pinning while in our study
one iatrogenic ulnar nerve occurred in every 27
cases treated by percutaneous pinning and all
patients had complete return of nerve function. Both
pin direction and elbow positioning during insertion
may alter the incidence of this complication. 14
Iatrogenic ulnar nerve injuries usually resolve, but
there have been several reports of permanent
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iatrogenic ulnar nerve injuries.15 The risk of iatrogenic
ulnar nerve injury may be reduced by either
stimulating the nerve or by inserting the medial pin
through a small incision.16 The lateral pin should be
placed first, the elbow should then be extended, the
medial pin should be placed without hyperflexion of
the elbow and the procedure should be done when
swelling in the elbow has subsided.17
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