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Heterotopic ossification is the abnormal formation of mature, lamellar bone in non-

osseous tissue such as tendons, ligaments, muscles, and soft tissue. We discuss a rare
case of ayoung adolescent with patellar tendon rupture postheterotopic ossification. A
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Introduction

Heterotopic ossification (HO) is a diverse pathological pro-
cess resulting in the abnormal formation of mature, lamellar
bone in any form of nonosseous tissue such as the muscle,
tendon, ligament, vascular tissue, soft tissues, and even
brain.! The term “heterotopic ossification” is derived from
Greek (heteros and topos) and Latin (ossification) words
meaning “bone formation in other locations.”?

The occurrence of HO in the knee is infrequent; the most
common sites of appearance, in decreasing order, are the
hips, knees, shoulders, and elbows.> HO is known to occur
around the knee postarthroplasty, intramedullary nailing,
anterior cruciate ligament reconstruction, and knee injury
without fracture.*

We report a case of patellar tendon rupture in a patient,
which was repaired and augmented with a semitendinosus
autograft. To the best of our knowledge, this is the first
report of patellar tendon rupture in a young adolescent
post-HO.
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13-year-old male presented to us with knee pain and inability to extend for 6 weeks
following trivial trauma. Preliminary radiological investigations revealed a high riding
patella with ossification in the patella tendon. The magnetic resonance scan confirmed
the same with patellar tendon disruption and heterogeneous ossification. He under-
went surgery with patella tendon repair, augmentation with autograft, and had
complete recovery at 6 months’ follow-up.

Case Presentation

A 13-year-old male referred to us with pain and an inability
to extend the right knee. He had a trivial history of fall
6 weeks prior, following which he heard a “pop” sound from
his knee. The trauma resulted in swelling associated with
pain. He gave a history of repetitive injury to the same knee
due to sporting activities in the recent past.

Clinically, the patient held the knee in flexion with mild
effusion of the joint. The patella was high-riding compared
with the normal side. The extension mechanism of the knee
had failed with an active range of movement between 60 and
110degrees. A palpable discontinuity was noted in the
patella tendon with irregular hard swellings.

Aninitial radiograph (=Fig. 1) in anteroposterior and lateral
view confirmed the patella alta with irregular, well-defined
radiodense opacities at the site of the disrupted patella tendon
with zoning appearance; the periphery was denser than the
center. Further evaluation with ultrasound confirmed a patella
tendon rupture and a gap was seen (=Fig. 2). Magnetic
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Fig. 1 (A) Anteroposterior radiograph of the right knee showing a high-riding patella in-keeping with patella alta. No evidence of fractures. (B)
Lateral radiograph of the right knee showing coarse chunky radiodensities at the site of the patella tendon. Some of the superior radiodensities
are showing “zoning phenomena” where the periphery is denser, and the center more lucent.

Fig. 2 Ultrasound grayscale imaging showing disruption of the patella tendon with a visualized, ill-defined hypoechoic collection at the gap.

resonance imaging (MRI) showed the radiodense opacities to
be of low signal intensity peripherally T1- and T2-weighted
imaging with central intensity matching that of the tibia and
femoral bone (=Fig. 3). The hematological and biochemical
laboratory results including serum calcium were within normal
parameters.

Surgically, the patellar tendon edges were approximated,
sutured, and further augmented with semitendinosus auto-
graft of the same side. The semitendinosus was looped across
the inferior pole of the patella and the tibial tuberosity in a
figure of “8.” Intraoperatively, two large pieces of calcified
tissue measuring 45 x 20 x 10 and 30 x 15 x 7 mm, were
found in the patellar tendon. Histopathological evaluation
revealed dense fibrocollagenous tissue with ossific foci, with
lamellar bone, enclosing fatty marrow and woven bone with
chondroid elements, typical of HO (~Fig. 4).

The patient was discharged with a slab above the knee at
20 degrees to prevent flexion and was on regular follow-up.
The slab was discontinued at 2 weeks postoperatively, con-

Joints  Vol. 7 No. 3/2019 © 2020. The Author(s).

tinuous passive motion allowed, and the patient started full
weight bearing by 6 weeks. At the latest review 6 months
postoperatively, the patient showed a full active range of
movement with no extension lag.

Discussion

HO is mainly divided into acquired and genetic of which the
former is more commonly related to trauma.? Up to 75% of
the cases have a history of significant trauma, whereas in our
case the etiology was repetitive microtrauma.’

Men are more commonly affected by a ratio of 3:2. Classi-
cally, nongenetic HO is seen in young adults in the second and
third decade of life. Our case is the youngest in reviewing the
literature.”

Clinically, most nongenetic cases present with localized
pain, swelling, and tenderness in the initial stage, followed by
firm swelling and restricted adjacent joint movement.” There
has been no report of cases with patellar tendon rupture.
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Fig. 3 (A) Sagittal oblique T2-weighted imaging of the right knee showing irregular patella tendon with high signal intensity. Images
demonstrate a patella alta, ossifications seen within the irreqular patella tendon which are showing peripheral hypointensity with a central area
that is more hyperintense, in-keeping with zoning phenomena. These ossifications are matching the signal intensity of the native bones with
cortical hypointensity and central hyperintensity. (B) Sagittal selected magnetic resonance imaging (MRI) short tau inversion recovery (STIR)-
weighted imaging demonstrating an irreqular disrupted patella with internal high-signal intensity edema, joint effusion, and hypointense

ossifications, more hypointense peripherally.
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Fig. 4 Histology image showing (A) calcification in the tendon and (B) lamellar ossification with fatty marrow and chondroid elements

(hematoxylin and eosin [H-E] staining. Magnification 20 x).

The radiograph revealed discontinuity of patella tendon
with well-defined opacities classically described as “egg-
shell” calcifications with regards to HO.> A minimum of
6 weeks is required for detecting calcification after the
inciting trauma, hence furthering the hypothesis of repeti-
tive microtrauma over a prolonged period than mentioned.>

The appearance on MRI as described above in our case, with
no evidence of underlying mass lesion, soft tissue enhancing
component, and underlying aggressive native bone erosion,
all favor a benign process. HO in early intermediate stages
may show postcontrast central enhancement within the
calcifications. This is likely due to the central active part of
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bone formation whereas the periphery is mature lamellated
cortical bone, that is, zoning phenomena,S’6

Histology revealed characteristic bone maturation and spa-
tial zonation with mature lamellar bone at the periphery in the
continuum of woven bone.” No definite etiopathogenesis exists
for HO, the hypothesis of vascular insufficiency resulting from
repetitive trauma leading to collagen deposition and calcium
deposition making the patellar tendon susceptible to rupture.?
Specific tissues in the body are more vulnerable to HO (brain,
hip, elbow, spinal cord); however, it is not understood why
specific tissues are commonly susceptible to these lesions
whereas others not. Our described case is an infrequent
manifestation/location of a widely described entity (HO).?

Treatment, in this case, involved surgical excision, repair,
and augmentation with autograft and prophylactically nonste-
roidal anti-inflammatory drugs used to prevent recurrence.’

Conclusion

HO in tendinous sites usually occurs at the enthesis, the point
of bone insertion. It classically manifests as coarse, chunky
ossification with zoning phenomena. It happens postacute
trauma or postrepetitive chronic injury weakening the un-
derlying tendon predisposing it to tendinopathies including
complete and partial tears.
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