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Case Report: Unusual Heterotopic Ossification of the Hindfoot
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Heterotopic ossification (HO) is a pathologic condition in which aberrant lamellar bone deposits in soft tissues, outside of the normal skeleton. Pathogenesis is still unclear, but different risk factors are known. Here we report a case of a 14 year-old girl presenting with pain in the medial calcaneal region and evidence of a rapidly growing, firm and solid neoformation. The lesion was diagnosed 6 years earlier, but it was consistently smaller and asymptomatic so that the patient did not undergo any follow up. The patient had no previous trauma or surgery, no other risk factors for HO and did not show any clinically evident HO in other districts. Xray and CT showed a heterogeneous bony lesion in the context of soft tissues, isolated from the calcaneus. After complete excision, histological analysis confirmed the diagnosis of HO. In conclusion, lone non congenital HO can occur regardless of known risk factors. Small HO lesion may also enter a proliferative phase without evidence of triggering events. More studies are required to better understand etiopathogenesis of HO in these clinical settings.
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INTRODUCTION

Heterotopic ossification (HO) is a pathologic condition in which aberrant lamellar bone deposits in soft tissues, outside of the normal skeleton. Apart from rare cases of genetic forms, the majority of HO cases are acquired and they can be either spontaneous or post-traumatic.

The early identification of patients with HO can be difficult. Clinical signs are variable and nonspecific, ranging from inflammatory signs such as pain, erythema, swelling and warmth to increased joint stiffness and limited range of motion (ROM) of the involved joint. Asymptomatic masses are not uncommon presentations, as well (1).

Here we report a case of a skeletally immature girl without any known risk factor, with a diagnosis of lone HO lesion of the calcaneal region of the right foot.



CASE DESCRIPTION

A 14-year-old girl presented to our hospital with pain and discomfort in the medial region of the right hindfoot and evidence of a solid and firm mass reported to be rapidly growing during the previous weeks.

She was evaluated six years earlier for a painless, slowly enlarging mass in the same region. Anamnestic evaluation at the time revealed no history of acute trauma or repetitive minor trauma, as well as a negative familiarity. Complete clinical examination confirmed the absence of other similar lesions.

Plain X-ray demonstrated a neoformation in the context of soft tissue with calcifications inside and undefined limits (Figure 1A). Ultrasound (US) had shown a poorly defined mass of mixed echogenicity measuring approximately 6 mm × 8 mm, with hyperechoic areas similar to bone signal. No cystic component or abnormal Doppler flow was found.


[image: Figure 1]
FIGURE 1 | (A) Old X-ray showing the clinically silent lesion at the age of 6 years. (B) Clinical picture showing the mass covered with areas of hyperkeratosis. (C) New X-ray at time of presentation showed increased size of the lesion. (D–F) Preoperative CT section of the lesion.


For approximately six years she had been completely asymptomatic and had not been doing any clinical or radiological follow up.

At the time of presentation local examination revealed moderate oedema and hyperkeratosis in the posterior-medial side of the right hindfoot with evidence of a hard, firm mass measuring about 20 mm in diameter (Figure 1B). No sign of local inflammation was evident and neurovascular examination was normal.

A new X-ray examination demonstrated that the lesion was enlarged and contained more areas of ossification (Figure 1C).

CT scan (Figures 1D–F) showed the mass to be made of mixed bone and non-ossified areas. The lesion was clearly separated from the calcaneal cortical bone and measured approximately 14 × 18 mm in its maximum diameter.

A complete excision of the mass was performed through a small lesion-centered incision (Figures 2A,B). The mass was clearly separated from calcaneal periosteum and macroscopic radical excision was achieved. Histopathological examination confirmed the lesion to be made of “multiple foci of stromal osseous metaplasia.”, thus supporting the diagnosis of HO (Figure 2C).
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FIGURE 2 | (A) Intraoperative image of the excision of the mass. (B) Picture of the sample measuring approximately 2.5 × 1.5 × 2 cm. (C) Section of the lesion as seen with optic microscopy and Hematoxylin & Eosin staining. The specimen shows “mixed fibrous-adipose dermo-epidermal tissue with foci of stromal osseous metaplasia”, as confirmed also by pathology report.


Radical excision of the mass was demonstrated with Xray and confirmed during follow up (Figure 3).


[image: Figure 3]
FIGURE 3 | Xray 6 months after surgery confirming complete excision of the lesion without residual pathology.


No perioperative and postoperative, confirmed or suspected adverse events were recorded.

The patient was discharged without other treatments but with a strict clinical and radiological follow up, to detect early eventual local relapses or secondary lesions. During the programmed follow up the patient did not complain about local al distant symptoms in any way potentially related with relapses or secondary lesions. Thus, given the absence of secondary lesions and family history, the patient was still excluded from whole exome sequencing protocol.

Moreover, after 6 years of follow up, the patient is still asymptomatic and has experienced no signs or symptoms suggestive of local relapses or distant secondary lesions. (Figure 4 - Timetable).
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FIGURE 4 | Timetable reporting relevant data from the episode of care.




DISCUSSION

Heterotopic ossification (HO) is a pathological condition in which qualitatively normal bone tissue aberrantly forms in extra-skeletal tissues. The ultimate pathogenetic cause is the alteration of the usual process that regulates the timing and location of bone formation. This aberrant growth takes place not within the muscle fibers, but between muscle planes. Furthermore, these lesions are isolated from the skeletal bone, and even if in contact they do not interfere with the periosteal anatomy.

The most common clinical presentation is an acquired singular neoformation in a young adult. In approximately 75% of the cases a local trauma can be identified as the triggering event and repetitive microtrauma are highly suspected in the remaining (2). The other predisposing conditions are: surgical exposures in orthopedic surgery (3), fractures or dislocations (4), spinal cord injury and other neurological and metabolic disorders (2, 5).

Rare hereditary forms include Fibrodysplasia Ossificans Progressiva (FOP) and Progressive Osseous Heteroplasia (POH), with different genetical backgrounds and pathological appearances.

African-American ethnicity was clearly recognized as an independent risk factor for development of HO after total hip arthroplasty (THA). Male sex was also suggested as an independent risk factor but in this case evidence is conflicting (6, 7).

Beyond these few known risk factors and epidemiological notes, the exact pathogenesis of heterotopic ossification is still unclear. Chalmers et al. (8) described three conditions necessary to HO formation: the recruitment of osteogenic precursor cells (9), an event that triggers the differentiation of mesenchymal cells into bone-forming cells and a suitable tissue microenvironment that supports bone formation.

Different studies have demonstrated that an insufficient inhibitory response that causes overexpression of BMP signaling (7, 8) may play a role in eliciting the differentiation of osteogenic cells. Many other cytokines have also been claimed to play a role, even though no definitive mechanisms have been identified, yet (12).

A predisposing local environment may be induced by inflammation (13), tissue hypoxia (14), alteration in peripheral nerve system (PNS) activity and neuro-inflammation (15), prolonged immobilization (16), PTH or calcitonin alterations and mismatch in Ca/P ratio (17).

Histologically, early HO lesions are characterized by a consistent number of proliferating cells that may mimic a sarcoma. Mature HO, on the other side, is clearly identified by the specific peripheral ossification pattern. These lesions are well contained in a dense fibrous pseudocapsule (18). Radiological appearance reflects histological stadium. Early non-ossified lesions are barely visible, while mature HO is clearly recognizable by the peripherical pattern of ossification, also known as “eggshell ossification”. CT is even more specific in identifying the zonal pattern (19). In contrast, MRI may sometimes be misleading due to the heterogeneous appearance, the presence of peripheral oedema and the possibility of core contrast enhancement that may pose diagnostic questions (20). Clinical signs are often consequence of local inflammation, nerve compression or stiffness. Moreover, only with a clinical examination, it is sometimes difficult to differentiate the early phase of HO from deep venous thrombosis (DVT), cellulitis, osteomyelitis or from bone-forming tumors.

Conservative treatment includes physical therapy, bisphosphonates or NSAIDs. Clinical evidence supporting the use of bisphosphonates is limited. Prophylactic radiation and indomethacin have proven to reduce the incidence of postoperative HO, especially in the setting of hip arthroplasty (1, 21).

Surgical excision is often necessary for the treatment of severe HO limiting mobility or causing pain or neurologic symptoms. The optimal timing for surgery is still controversial, but there is a general attitude towards giving importance to the clinical setting regardless the stage of the lesion. Indeed, early excision of HO is not associated with higher rates of recurrence (22).

In this report we presented a case of a lone, non-congenital and non-familiar HO lesion in the medial calcaneal region of a 14-year-old girl. After 6 years without symptoms, the patient experienced sudden onset of pain and rapid growth of the mass. The patient neither had risk factors nor evident triggering causes and was otherwise healthy and without any signs of similar lesions in other districts. She denied local trauma either of major or minor entity, local previous surgery or prolonged immobilization. Family history was completely negative for similar lesions and the patient did not report any signs or symptoms potentially related to secondary lesions. The complete excision of the mass led to complete resolution of the local symptoms. Follow up was performed as routine, and no signs of local relapses or secondary lesions were reported. After 6 years of follow up the patient is completely asymptomatic.

The major limitation of this report is the absence of a genetic evaluation. Nevertheless, this is explained by the fact that the patient presented with a single lesion, without relapses or secondary masses, without clinical suspicion of FOP, POH or Albright hereditary osteodystrophy (AHO) and with a completely negative family history. Genetics in this setting is still largely inconclusive (23, 24).

In conclusion, even though a history of trauma or microtrauma is thought to be present in almost all non-hereditary cases of HO, with this report we underline the importance of considering this diagnosis even when the anamnestic feature of trauma is absent. In fact, this lesion could be identified as idiopathic. In addition, previous silent HO lesion may enter in a sort of proliferative phase even without evidence of trauma or other anamnestic risk factors.
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