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Nerve Injuries & Myositis Ossificans associated with Supracondylar

Humerus Fracture
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Abstract

Complications are not uncommon in paediatric supracondylar humerus fractures. In this article we will focus on nerve injuries and

myositis ossificans. Nerve injuries can be due to trauma or can also be iatrogenic. It is important to have high degree of suspicion and to

document all neurological deficits at the time of presentation and after reduction of the fracture. Median nerve injury is the most

common nerve injury associated with extension variety of fractures. Incidence significantly increases in open fractures, ipsilateral forearm

fractures & fractures with vascular compromise. Ulnar nerve injury is commonly happen as iatrogenic injury due to cross pinning. A

mini-open technique or ultrasound evaluation or electric nerve monitoring during surgery are recommended tools to reduced its

incidence. Most of the nerve injuries are neuropraxias and they spontaneously resolve by 6 months. Small percentage of patients may

need nerve exploration and repair. Myositis ossificans is a rare complication and is mostly seen in cases of high energy trauma, aggressive

rehabilitation, open reduction and poor soft tissue handling during surgery. Early stage is treated by anti-inflammtories and restriction of

passive movement. Mature myositis can be surgically excised, if it causes symptoms or stiffness.
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In this article we will cover two important
complications of supracondylar humerus
fractures namely nerve injuries and myositis
ossificans. The article is arranged in two
sections, one each of individual
complication.

A] Nerve Injuries in Supracondylar
Humerus Fractures

Introduction

Supracondylar humerus fractures are the
most common upper limb injury amongst
children. Due to the vicinity of the
important nerves in this area, nerve injuries
are frequently encountered with these
fractures.

Incidence
Incidence of nerve injuries associated with
supracondylar humerus fractures is reported
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to be 10 to 20% in different published
studies. Most of these injuries can be
identified preoperatively by proper clinical
evaluation. Anterior interosseous nerve is
the most commonly encountered nerve
injury in extension type of fractures with
incidence of 12 to 15%[ 1-3]. Radial nerve
injury is second most common in this group
with occurrence about 8%. Ulnar nerve
injury is least commonly seen in extension
injuries & approximate incidence is about
3%[4,5]. Flexion type of supracondylar
fractures have more common association
with Ulnar nerve injury.

Fracture morphology & Nerve Injuries

In extension type of fractures, median nerve
is injured with postero-lateral displacement
& radial nerve is injured with postero-
medial displacement of fracture. In a study
of 59 consecutive cases of type -III
fractures, Crowford and collegues reported
that 87% of
median nerve
injuries were
associated with
postero-lateral
displacement
and all radial
nerve injuries
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with postero-medial displacement[6].

The rate of acute neurologic injury in
ipsilateral supracondylar humerus and
forearm fractures is almost twice than that
found in patients with isolated
supracondylar humerus fractures. In a series
of 150 patients with ipsilateral injuries,
Muchow et. al. observed that the overall
incidence of nerve palsy was 18.9% when a
forearm fracture required reduction
compared with only 7.3% in a forearm
fracture that was not reduced[7].

In a series of 26 open supracondylar
humerus fractures, Ozkul et. al. reported the
incidence of nerve injury to be as high as
34%. A careful pre-operative evaluation to
identify the nerve injury is thus advocated in
open injuries[8].

Correlation was also found between severity
of fracture type and incidence of nerve
injury. Gartland type- Il had 7%, type -I1I
had 19% and type-IV had 36% chances of
nerve injuries[9].

Nerve interposition between fracture
fragments can cause failure of closed
reduction. In a series of 41 failed closed
reduction, Fleuriau-Chateau et. al. reported
that 15 patients had entrapment of Median
Nerve or Radial Nerve. Thus, incidence of
nerve injury in failed closed reduction is
approximately 35%[10].

Clinical Evaluation for Nerve Injury
Although it is difficult to do complete
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neurological evaluation in an injured child, it
is very important to note the status of pre-
operative movements. Trainees should note
the ability of a child to carry out specific
tasks rather than pointing specific nerve
injuries. Median nerve injury can be
identified by loss of thumb & index finger
inter-phalangeal flexion. "Pointing index
finger" while the child is asked to flex the
fingers is a cardinal sign. Loss of extension at
Metacarpo-phalangeal joints of fingers &
thumb extension is suggestive of Radial
Nerve involvement. Clawing of ulnar fingers
& loss of adduction-abduction of fingers
suggests Ulnar Nerve injury. Sensory deficits
are difficult to indentify in acute
injuries[11].

Types of Nerve Injuries

Most of the nerve injuries associated with
supracondylar fractures are neuropraxic in
nature. It is produced by the perineural
fibrosis induced by direct compression of
the fractured bony fragment. These injuries
have good potential of spontaneous
recovery. Complete transaction of the nerve
is rare and radial nerve is the most
commonly involved in this category[12].
Nerve can get entrapped in callus and
produce symptoms of nerve injury.
Radiologically, it gives appearance of a hole
in the bone & is known as "Metev's Sign"[3].
Compartment syndrome is an uncommon
but known complication of Supracondylar
fracture in today's era. Increased pressure in
the compartment causes nerve ischemia.
Median Nerve paresis is the most
commonly observed in this category.
Majority of Ulnar Nerve injuries are caused
Tatrogenically rather than direct injury.

Iatrogenic Nerve Injuries

Ulnar nerve injury is observed more as
iatrogenic injury rather than post traumatic
injury. Recent literature reports iatrogenic
Ulnar nerve injury incidence to be 3% -
4%[13]. Cross pinning configuration has
shown more chance to contracting Ulnar
nerve injury compared to lateral

pinning[ 14]. Passage of Ulnar nerve
between Olecranon and the medial
epicondyle makes it more prone to injure
when medial pin I s passed in the cubital
groove. Skaggs et. al. reported that
hyperflexion of elbow increases chance of
Ulnar nerve injury threefold & they
recommend reducing elbow flexion after

placing the first lateral pin in extension
variety of supracondylar fractures[9].
Majority of instances the Ulnar nerve is
injured by direct trauma or compression of
sheath due to winding while drilling of wire.
Shtarker et. al. used Ulnar nerve monitoring
through electrical stimulation during & at
the end of medial pinning. They found this
technique safe, simple & easily applicable. In
a series of 138 patients, by using this
method, they did not notice any Ulnar nerve
injury after doing crossed pinning[15].
Mulpuri et. al. found a mini-open technique
useful to reduce the incidence of iatrogenic
Ulnar nerve injuries while doing cross
pinning. They recommended retraction of
Ulnar nerve under direct vision by a 1.5 cm
medial incision before introducing medial
pin[16].

Literature reports that about 17-30%
children have Ulnar nerve instability. An
ultrasound study of the Ulnar nerve
anatomy done by Eraze & colleagues,
suggested that the incidence of anterior
subluxation & dislocation of the Ulnar nerve
is significantly high in patients with
generalized hyperlaxity compared to normal
population. They suggested that the
ultrasound evaluation and assessment of
ligamentous laxity are additional tools which
can identify children at risk of iatrogenic
nerve injury[17].

Tatrogenic radial nerve injury is rare and
associated with piercing by medial pin as it
exists through the anterolateral cortex. Most
of these injuries are neuropraxia and
spontaneous recovery occurs usually. Medial
pin penetration in the opposite cortex
should be limited to 1 mm to 2mm to
prevent radial nerve injury[18].

Treatment approach to Nerve Injuries
Most nerve injuries are neuropraxias in
nature & they generally show spontaneous
recovery in 3 months time. Franklin et. al.
suggested need of immediate exploration in
nerve palsy with accompanying
pulselessness[12]. Reducible fractures with
nerve injuries should be treated with closed
reduction and close follow up. Irreducible
fractures with nerve deficits require open
reduction to rule out nerve entrapment.

If nerve deficit is found within a few hours of
cross pinning then pin should be removed
and nerve should be explored. It is advisable
to change to lateral pinning. Nerve deficit
after a few weeks of cross pinning can be

managed by pin removal and observation for
S to 6 months. If recovery does not occur
then neurolysis is the mainstay of treatment.
Rarely nerve grafting is indicated.

Conclusion

Nerve injuries associated with supracondylar
humerus fracture is a frequent occurrence.
One should have high degree of suspicion
about it & a careful pre-operative clinical
examination is needed to report it. Median
nerve injury is the most common nerve
injury associated with extension variety of
fractures. Incidence significantly increases in
open fractures, ipsilateral forearm fractures
& fractures with vascular compromise. Ulnar
nerve injury is commonly happen as
iatrogenic injury due to cross pinning. A
mini-open technique or ultrasound
evaluation or electric nerve monitoring
during surgery are recommended tools to
reduced its incidence. Most of the nerve
injuries are neuropraxias and they
spontaneously resolve by 6 months. Small
percentage of patients may need nerve
exploration and repair.

B]Myositis ossificans in Supracondylar
humerus fractures.

Wilkins reported 1.4% incidence of myositis
ossificans in his meta-analysis of 470 cases of
supracondylar humerus fractures[19].
Brachialis is the commonest muscle to get
involved and causes restriction of range of
motion[20]. High energy trauma,
manipulation by bone setter, aggressive
postoperative physiotherapy and
overzealous dissection while open reduction
are the risk factors[21]. In early stage,
patients present with pain, redness, local
warmth and swelling. In late stage, once the
ossification settles, bony mass is palpable
separately from the underlying bone and it
causes restriction of motion at the
elbow[22].

On plain radiographs, myositis looks like
calcification in its early stages. Mature
myositis mass demonstrates well defined
outer shell of the bone, commonly at
anterolateral aspect of the elbow. CT scan
can be helpful to confirm the diagnosis[23].
Active stage is treated by analgesics and anti-
inflammatory medicines (like indomethacin
or naproxen) and restriction of passive
exercises. Myositis may resolve
spontaneously but at times may mature to
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cause restricted joint mobility. Generally

myositis takes around 9 months to a year to
mature. Symptomatic mature myositis mass
can be excised completely. Material should
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