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The development of heterotopic 
ossifi cation around the elbow has 
been linked to trauma (particu-

larly fractures or dislocations), closed 
head injury, spinal cord injury, burns of 
the extremity, genetic traits, adult respi-
ratory distress syndrome, and orthotopic 
liver transplant.1-3 Pain and lack of mo-
tion are the most common complaints 
during the progression of ectopic bone 
about the joint.4 Opposite to common 
credence, fracture healing is not acceler-
ated in patients with traumatic brain inju-
ry. Formation of heterotopic bone is not 
a clinically signifi cant form of healing, 
therefore healing rates of patients with 
traumatic brain injury should coincide 
with those of the general population.5 
Heterotopic bone formation on the me-
dial side of the elbow can cause cubital 
tunnel compression and ultimately result 
in ulnar neuropathy.1,5

The literature is devoid of any report 
concerning ectopic bone formation in 
traumatic brain injury with simultaneous 
bony trauma to the affected arm. This ar-
ticle presents a case of a patient with a 
chronic rigidly ankylosed elbow second-
ary to heterotopic ossifi cation, after suf-
fering a traumatic brain injury, complex 
periarticular elbow fractures, and an ipsi-
lateral segmental forearm fracture.

CASE REPORT
A 30-year-old right-hand-dominant man 

sustained severe a closed head injury and su-

pracondylar humerus and both-bone forearm 

fractures of the right upper extremity in a mo-

torcycle accident in 1997. Due to the severity 

of neurologic injury, he underwent substandard 

delayed fi xation for his radius fracture with 

external fi xation of his elbow, subsequently 

developing rigid ankylosis of his right elbow 

and both hips.

Four years after the initial injury he under-

went excision of the heterotopic bone about his 

hips, which allowed him to ambulate. He was 

then referred to our center for evaluation and 

treatment of his ankylosed elbow. 

The patient ambulated with a 4-prong cane 

on initial presentation, and had mild spastic-

ity in his extremities. On examination, he was 

found to have an ankylosed elbow fl exion con-

tracture of 80�. There was a healed lateral el-

bow incision from external fi xation pins, and 

a healed medial elbow incision from a brachial 

artery repair performed at the time of initial in-

jury. A positive Tinel’s sign was noted over the 

median and ulnar nerves at the elbow; however 

he displayed excellent motor function of the 

hand. The wrist was fi xed in 50� of pronation 

and the ulnar head was prominent. Evidence 

of prior external fi xation was noted across the 

wrist. His fi ngers were warm and the radial 

pulse was palpable. 

Radiographic evaluation of the elbow re-

vealed two small screws in the distal humerus re-

tained from a broken external fi xator, malunion of 

a supracondylar fracture with articular extension 

and exuberant heterotopic bone bridging the joint 

(grade IV),6 particularly on the anteromedial side 

(Figure 1A). There was irregularity at the trochle-

oulnar joint and fl attening of the capitellum. The 

radial head appeared normal. 

Although a 5-hole plate was present in the 

volar aspect of the radius, a gross malunion 

causing a signifi cant zig-zag deformity of the 

radius was noted (Figure 1B). There was a dor-

sal tilt of the articular surface of the distal ra-

dius and the distal ulna was dorsally dislocated. 

A small amount of heterotopic bone was also 

bridging the distal radioulnar joint.

Surgical excision of the heterotopic bone 

at the elbow was performed through a medial 

approach. Intraoperatively both the ulnar and 

median nerves were found to be encased in scar 

tissue and careful neurolysis was performed. 

The ulnar nerve was anteriorly transposed at 

the end of the procedure.

Fluoroscopic evaluation of the elbow showed 
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gross instability to valgus stress. Hence, a dy-

namic external fi xator (compass hinge; Smith 

and Nephew, Memphis, Tennessee) was applied 

to provide stability allowing range of motion.

The distal ulna was excised through a dor-

soulnar approach and an ECU tenodesis was 

performed to maintain stability of the remain-

ing distal ulna. At this point, passive pronation 

and supination had improved dramatically but 

was still limited by the zig-zag deformity of the 

radius. 

On postoperative day 1 the patient received 

radiation therapy of 1000 cGy in a single dose. 

At 2-week follow-up, the humeral pins of the 

external fi xator were found to be broken. Even-

tually, elbow stability was reassessed under 

fl uoroscopic visualization. As the elbow was 

deemed stable, the external fi xator was re-

moved; a short-arm cast was applied to protect 

the forearm and wrist. 

At 6 weeks the cast was removed. His ac-

tive elbow motion was from 20� to 100�. Pas-

sively, the therapist was able to achieve 110� 

of fl exion. Passive supination and pronation of 

the forearm was begun at this time. We felt that 

his central nervous system spasticity may have 

been affecting his active range of motion. A 

continuous passive motion machine was added 

to the rehabilitation regimen. At 10 weeks the 

active range of motion of the elbow had im-

proved to 10� to 105�. Passively the range of 

motion was 5� to 110�.

Five months after excision of the hetero-

topic bone, the patient underwent a radius 

realignment procedure. For this purpose, sev-

eral osteotomies were made and fi xation was 

achieved with a long 3.5 decompression plate 

and cortical screws (Figure 2). One week later 

a Munster-type cast was applied to allow el-

bow fl exion and extension but limiting rotation 

to avoid stress at the osteotomy sites; a bone 

stimulator was used adjunctively. 

Ten weeks after the radius osteotomies, the 

arc of forearm rotation was 90� with elbow ex-

tension well maintained. Therapy was contin-

ued for forearm rotation and strengthening. At 

his fi nal postoperative visit, 5 months after the 

radius reconstruction, he had regained nearly 

all forearm supination and could pronate 45�. 

At 4-year follow-up, there was no evidence of 

recurrence of Heterotopic bone at the elbow 

(Figures 3A, 3B) and forearm (Figure 3C). The 

patient had gained almost full extension at the 

elbow but had lost about 10� of elbow fl exion, 

while the supination-pronation arc remained 

the same (Figure 4). By then, the patient had 

resumed most of his daily activities including 

swimming and body building. 

DISCUSSION
Heterotopic ossifi cation occurs in a 

considerable percentage of patients with 
traumatic brain injuries. Fractures to the 
humerus, elbow, and forearm have all 
been shown to contribute to heterotopic 
ossifi cation about the elbow. Furthermore, 
extremity fractures occur in 40% to 60% 
of head injured patients.5 The patient in 
this report endured a severe head injury, as 
well as multiple fractures in the involved 
extremity, leading to development of peri-
articular grade IV heterotopic ossifi cation 
in the patient’s elbow that resulted in an-
kylosis and complete loss of motion and 
function during a 4-year period.6

Kushwaba and Garland5 reported on 
extremity fractures in the patient with a 
traumatic brain injury. He found extrem-
ity injuries in patients with traumatic 
brain injury to be very problematic since 

Figure 1: Preoperative radiographs showing grade IV 
heterotopic ossifi cation about the patient’s right elbow 
(A) and a gross malunion of the right forearm (B). 1A

1B 1B

Figure 2: Postoperative AP (A) and lateral (B) ra-
diographs after several radial osteotomies showing 
a successful radial realignment procedure.

2A 2B
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complete evaluation is often delayed or 
compromised due to the severity of the 
patient’s neurological condition. It was 
noted that as many as 10% of orthopedic 
injuries in patients with traumatic brain 
injury were missed completely. Forearm 
fractures were also found to be very com-
mon in patients with traumatic brain in-
jury and particularly diffi cult to manage. 
Injuries to the forearm can restrict prona-
tion and supination and were also shown 
to have a 20% incidence of hetertopic os-
sifi cation about the elbow. 

Periarticular heterotopic ossifi cation is 
a signifi cant problem in patients who suf-
fer severe head injuries. Although less fre-
quently, heterotopic ossifi cation has been 
observed in patients with traumatic brain 
injury in the absence of trauma to the ex-
tremities. Garland et al7 observed such 
development of hetertopic ossifi cation in 
adults with head injury. They concluded 
that heterotopic ossifi cation most com-
monly develops in a spastic limb. 

Ilahi et al6 conducted a prospective 
study in 41 patients to correlate the timing 
in fracture fi xation and the development 
of heterotopic ossifi cation. None of 17 
patients (0%) treated within 48 hours de-
veloped grade II, III, or IV heterotopic os-
sifi cation, whereas 8 of 24 (33%) patients 
treated after 48 hours developed grade II, 
III, or IV heterotopic ossifi cation. They 
concluded that fi xation of unstable elbow 
fractures within 48 hours of injury may 
decrease the incidence of ectopic bone.

Beingessner et al,8 presented their re-
sults on fi ve patients who underwent early 
excision of heterotopic bone in the fore-
arm with radiation therapy and indometh-
acin. Provocative sources of heterotopic 
ossifi cation included distal biceps tendon 
repairs, ulna fractures, and a fracture of 
the radius and ulna. Preoperative forearm 
rotation arc averaged 17�. Excision was 
performed at an average of 4 months af-
ter injury. Patients were administered 500 
to 1000 cGy of radiation after surgery 
and received indomethacin for 6 weeks. 
At 37 months, the forearm rotation arc 

averaged 136�. All patients had resumed 
normal activities and had no radiographic 
recurrence of heterotopic bone or other 
complications. They concluded that early 
excision with radiation therapy and indo-
methacin is a viable option in treating and 
preventing recurrent heterotopic ossifi ca-
tion in the forearm.

Complete ankylosis of the elbow is a 
disabling condition, and restoration of 
mobility through operative release has 
proven to be both worthwhile and safe. 
The literature strongly supports four fac-
tors that could have contributed to hetero-

topic bone formation in our patient’s el-
bow. He suffered a traumatic brain injury, 
multiple fractures to the affected arm, 
showed spasticity in his extremities, and 
underwent delayed fracture fi xation due 
to the severity of neurological trauma. 
These observations are consistent with the 
hypotheses of Ilahi et al,6 Kushwaba and 
Garland,5 and Garland et al7 in each of 
their respective reports as possible causes 
of heterotopic ossifi cation.

The signifi cance of this case is that the 
patient sustained a completely ankylosed 
elbow in the setting of both prior head 

Figure 3: Postoperative radiograph 4 years af-
ter surgical excision of heterotopic bone in the 
patient’s right elbow. Lateral view of the elbow in 
fl exion (A). Posteroanterior view of the elbow (B). 
Consolidated healing of both bone fractures (C).

3A

3B 3C

4A
Figure 4: Postoperative photographs showing 
patients range of motion four years after surgical 
excision of heterotopic bone about his elbow. The 
patient was able to achieve an active fl exion angle 
of 95� (A). The extensor lag of the patient four 
years after surgery was �57 (B). 4B

4A
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trauma and severe bony injuries to the 
supracondylar area and forearm; a fl oat-
ing elbow. Ankylosis persisted for 4 years 
before the excision, yet function was sat-
isfactorily restored. Hence, in this case, 
a single procedure consisting of excision 
of the heterotopic ossifi cation, combined 
with radiation therapy would not have 
been adequate. As a result, we staged 
his treatment by performing the elbow 
release fi rst, with placement of the dy-
namic external fi xator. Once stability and 
functional range of motion of the elbow 
was achieved, we addressed the forearm 
deformity. At fi nal follow-up, the patient 
displayed an acceptable forearm arc of 
rotation and good elbow motion, which 
allowed him to perform all the activities 
of daily living.

Heterotopic ossifi cation of the elbow 
continues to be a diffi cult problem to treat. 
It requires a multidisciplinary team ap-
proach, including the orthopedic surgeon, 
psychiatrist, and therapists, to obtain ac-
ceptable results. This article indicates 
that a successful operative release of a 
chronic rigidly ankylosed elbow can still 
be achieved, in the setting of both a prior 
head injury and articular elbow trauma.
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