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INTRODUCTION

PATHOGENESIS

Heterotopic or ectopic ossification (HO) is the formation
of lamellar bone in soft tissues such as muscles, tendons, or
other nonskeletal structures where bone does not normally
occur. HO can either be inherited or acquired. Inherited
conditions include fibrodysplasia ossificans progressive (FOP)
in which HO occurs in addition to skeletal abnormalities
due to a missense mutation of a bone morphogenic protein
receptor. This condition is rare and generally presents itself
during infancy. FOP HO is generally preceded by painful
soft tissue inflammation termed flare-ups, which is often
accompanied by fever, more inflammation and a loss of
mobility. Depression and anxiety are also experienced, which
only increases pain perception (1,2). Other inherited forms
include Albright inherited osteodystrophy, a syndrome with
a variety of manifestations including obesity, short stature,
round face, shortening and widening of long bones in the
hands and feet, and subcutaneous ossifications.
Acquired HO conditions are far more common than
inherited conditions and are often the result of musculoskeletal
trauma, surgery, amputations, spinal cord injuries, brain
trauma, or burns. Genetic HO generally results from minor
inflammatory flare-ups often nontraumatic in nature such
as vaccination whereas non-genetic is generally the result
of a more traumatic event. In addition, HO can occur as a
result of autoimmune diseases such as tetanus, polio, sickle
cell anemia, or even idiopathically (1,3). The incidence
of heterotopic ossification varies widely and is dependent
on the cause. Inherited conditions such as FOP are rarely
reported with only 800 documented in the literature. Postsurgical incidence can reach up to 40% after elbow fractures
(4). Total hip arthroplasties are also a common cause of HO
ranging from 5.2% to 61.3% following surgery. Even higher
rates are associated with revisions of total hip arthroplasties
(5). People who experience traumatic brain injury or spinal
cord injury have a significantly higher risk of developing HO
if limb fracture is also present (4). HO can present shortly
after or years after the original injury.

Although the biochemical mechanism of HO and the
cellular origin is unknown at this time, most authors
agree that 3 factors must be present for HO to occur: the
presence of osteogenic precursor cells, an inducing event,
and the proper environment. This environment is provided
by the inflammatory process as a result of the inducing
event such as trauma or neurogenic injury. Inflammatory
cells in the presence of tissue hypoxia and cellular damage
lead to recruitment and proliferation of undifferentiated
progenitor and stem cells. Several signaling pathways
play crucial roles in the differentiation of these cells into
osteogenic cells although this process is not well understood
at this time. Similarities for all types of HO regardless of
the cause is increased bone morphogenic protein following
inflammation, which promotes bone formation (1).

SYMPTOMS
HO can be hard to diagnose in the early stages. Patients
often report pain, swelling, erythema, stiff joints, and even
fever. However, as time goes on, individuals experience
soft tissue loss, joint contractures, increased stiffness,
chronic pain, and loss of mobility. Fusions of joints, nerve
entrapment, and pressure ulcers may also occur. Moreover,
HO can result in neurologic symptoms including the loss
of sensation and strength. HO can reduce the quality of life
and increases expenses due to ongoing medical treatments
and need for further surgery especially if the condition
is due to brain or spinal cord injuries or significant limb
fracture. Although almost 80% of HO is relatively benign,
10-20% often results in loss of motion (3,4).

TREATMENT AND DIAGNOSIS
HO can initially be treated prophylactically with nonsteroidal
anti-inflammatory drugs (NSAIDs) and radiotherapy.
NSAIDs help to prevent or reduce the inflammatory phase
of HO. Post surgically, NSAIDs inhibit prostaglandin-
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mediated bone remodeling, decrease callus formation,
and change the haversian canals used in fracture healing.
Radiotherapy on the other hand prevents the differentiation
of mesenchymal stem cells into osteogenic cells. Therefore,
abnormal bone growth is inhibited. Both methods have
not been shown to be effective once heterotrophic bone
has already formed. Many surgeons use radiotherapy and
NSAIDs prior to and after surgery. Other treatments
include bisphosphonates and glucocorticoids. Once bone
formation has occurred in the extra skeletal region, the only
treatment option is surgical excision. Diagnosis includes
plain film radiographs, magnetic resonance imaging (MRI),
and computed tomography (CT) scans (7).

CASE REPORT
A 73-year-old man presented with right Achilles tendon pain.
The patient stated that he was able to ambulate but feels
soreness and discomfort. The patient reported that 5 years
ago, his chiropractor informed him that his Achilles tendon
was ossifying, but he only started to have pain a few months
prior to presentation. The patient had a significant traumatic
incident 55 years ago, when he had a Go Kart accident and
lacerated the right Achilles tendon requiring surgery. The
patient stated that he healed uneventfully and denied any
pain until just prior to his presentation to clinic. The patient
was applying voltaren gel with mild relief of his pain.
On physical examination, the neurovascular status was

Figure 1A. Lateral view of the right Achilles tendon.

intact and there were no open wounds or lesion noted. The
patient had 5/5 muscle strength crossing the ankle joint.
A significant palpable mass was noted along the entire
Achilles tendon extending approximately 8 cm from its
insertion (Figure 1). The right lower extremity was noted
to be shorter than the left. Radiographs revealed ossification
of the Achilles tendon measuring 18.5 cm (Figure 2). The
patient declined a CAM boot at the time, but agreed to
wear heel lifts, stop high-impact activity, and continue to
use voltaren gel. The patient returned to the clinic 3 weeks
later with no pain and stated he was able to go on a long
walk with his friends without issues. The patient was seen
again in the clinic 14 months later and was able to perform
activities of daily living without any issues.

DISCUSSION
HO of the Achilles tendon is a rare condition, has an
unknown incidence, and generally occurs in males twice
as often as females. All the literature reports to date are
case studies and case reports. Achilles tendon ossification
is generally preceded by trauma or surgery. Other factors
can include metabolic conditions such as Wilson’s disease,
DISH, seronegative/crystal arthropathies, neoplasm,
chronic infection, renal disease, reactive arthritis disease,
and repetitive microtrauma (7). A few case studies also
report instances of idiopathic causes. Sizes of the ossification
have ranged from small, discrete masses to up to 12.5 cm

Figure 1B. Posterior view the right Achilles
tendon.
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Figure 2A. Lateral view radiograph demonstrating
ossification of the Achilles tendon.

Figure 2B. Lateral view radiograph demonstrating
ossification of the Achilles tendon measuring 18.5
cm.

of the tendon ossified. Patients generally present with pain,
swelling, or erythema. Often, the pain is caused by a fracture
to the ossific site. A decrease of range of motion is often
encountered. Many patients do not experience pain until
the ossification is fractured. Surgical treatment includes the
excision of the ossification and repair of the Achilles tendon
(8). Surgical treatment has been documented throughout
the literature. Brotherton et al reported a 12.5 cm mass that
fractured in a patient. The mass was repaired using figure 8
wire. Osseous union was observed 4 months postoperatively
(9). Ishikura removed bone, which left a 12.0 cm defect.
The ipsilateral semi-tendinosus and gracilis tendon were
harvested and used to repair the defect. A gastrocnemius
flap was then turned down to reinforce the repair (10).
Other forms of repair include a V-Y lengthening and an
FHL transfer to bridge a 10 cm gap following excision (7).
Conservative treatment options include cast immobilization
for several weeks with serial radiographs taken to monitor
the healing progress (11). Some people heal with the use of
heal lifts and decrease in activity as in the case above.
HO can affect several areas of the body whether acquired
or genetic. Traumatic injuries of the Achilles tendon can
result in ossification of the tendon within weeks or even years
later. Most cases of HO are often benign and do not cause
symptoms. If symptoms arise, Achilles tendon pathology
can be treated conservatively as in the case presented above.
Surgical treatment is warranted if conservative care fails, and
several options are available depending on the defect size.
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