


Case Report

An Unexpected Intraoperative Finding: Heterotopic Ossification of the Anterior Abdominal Wall — A Case Report
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Abstract :
Abdominal heterotopic ossification is a rare entity, most commonly occurring following trauma or surgery. We report the case of a patient managed for appendiceal peritoneal carcinomatosis, in whom heterotopic ossification of the anterior abdominal wall, located within the deep parietal aponeurosis, was incidentally discovered during cytoreductive surgery.

A total omentectomy with multiple biopsies and resection at the appendiceal base was performed. Histopathological examination revealed a moderately differentiated appendiceal adenocarcinoma with a low-grade mucinous component and vascular emboli, as well as mature osseous debris without associated tumor proliferation.

The postoperative course was uneventful, with favorable clinical recovery. The patient was referred to oncology for further management.

This case highlights the potential role of prior surgery, chronic inflammation, and the tumor microenvironment in the development of heterotopic ossification. Recognition of this entity is crucial due to the risk of misinterpretation as tumor progression and its intraoperative implications.
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Introduction : 

Heterotopic ossification is a heterogeneous pathological process characterized by the formation of bone outside the skeletal system, within muscles and softs tissus. It can be considered a dysregulated tissue repair process and represents a common complication of trauma and surgical procedures. In practice, the term encompasses any ectopic bone formation occurring outside the skeletal system, involving skeletal striated muscles, fascia, tendons, ligaments, subcutaneous tissue, skin, the vascular wall, or more broadly, any connective tissue site (1).
Beyond this anatomical and topographical diversity, the cellular mechanisms underlying the formation and progression of heterotopic ossification are also heterogeneous, as demonstrated by experimental studies using lineage-tracing animal models.
Furthermore, the fundamental mechanisms of osteogenesis are not uniform and may proceed through either intramembranous or endochondral ossification (1).

We report a case of abdominal heterotopic ossification located within the deep parietal aponeurosis, incidentally discovered during cytoreductive surgery. This observation highlights an unusual localization occurring in the context of appendiceal adenocarcinoma with peritoneal carcinomatosis.


[bookmark: _Hlk225502112]Case presentation :  
We report the case of a 75-year-old female patient with a medical history of type 2 diabetes for 2 years, treated with oral antidiabetic drugs (gliclazide), and arterial hypertension for 3 years, managed with amlodipine 5 mg.
She was also followed for a toxic multinodular goiter and was receiving antithyroid therapy (carbimazole). 
The patient had previously undergone an open cholecystectomy via a right subcostal laparotomy 8 years earlier.
She was initially operated on for a latero-uterine mass. Surgical exploration revealed a mass originating from the appendix, with no evidence of peritoneal carcinomatosis. Histopathological examination of the appendectomy specimen demonstrated a well-differentiated appendiceal adenocarcinoma infiltrating the lamina propria, with mucin extravasation beyond the appendiceal serosa and a positive appendiceal resection margin.
A thoraco-abdomino-pelvic computed tomography scan was performed as part of the staging work-up, revealing small right latero-uterine and subcecal nodular lesions (Figure 1). No pulmonary, hepatic, or osseous metastatic lesions were identified.
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Figure 1: CT scan images showing right latero-uterine and subcecal nodular lesions.

The patient’s case was discussed at a multidisciplinary team meeting, which recommended a right ileo-hemicolectomy combined with hyperthermic intraperitoneal chemotherapy (HIPEC).

The patient was subsequently readmitted for further management. On admission, a comprehensive preoperative assessment was performed. Clinical examination was unremarkable except for the presence of a right subcostal scar and a midline laparotomy scar. Preoperative laboratory investigations were within acceptable limits for surgery. The patient underwent standard preoperative preparation, including optimization of her general condition, strict glycemic control, and a pre-anesthetic evaluation.

Surgery was performed via a midline laparotomy. Upon incision, unusual formations consisting of bone-like debris were identified within the deep parietal aponeurosis, with a hard and calcified appearance (Figure 2). Further exploration of the abdominal cavity revealed diffuse peritoneal carcinomatosis nodules, with a Sugarbaker Peritoneal Cancer Index of 20/39.
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Figure 2 : Bone debris found in deep parietal aponeurosis

Based on these intraoperative findings, a total omentectomy was performed, along with resections at the appendiceal base and multiple biopsies throughout the abdominal cavity, including removal of bony debris.

Histopathological examination confirmed the mature osseous nature of the debris, with no evidence of associated tumor proliferation. Moreover, the surgical specimen and the various biopsies revealed a moderately differentiated, invasive adenocarcinoma with a low-grade mucinous component and vascular emboli. The resections at the appendiceal base were involved by the tumor.

Postoperative recovery was uneventful, with favorable clinical evolution and return of bowel function on postoperative day 1. The patient was subsequently referred to oncology for further management.

Discussion :  
Heterotopic ossification is forming a new bone in tissues that do not normally ossify. HO was first reported in 1901 by Askanazy and Lubarsh in a case report study[2] . The range of HO is wide from minute foci to large clinically significant ossification. The incidence of HO in abdominal scars is extremely low. [3] 
Heterotopic ossification (HO) is a bone formation in a tissue other than the skeletal system. however, it is a pathological condition that might be observed during the healing process of abdominal incisions in the midline [4]

Previous abdominal surgeries may act as triggering factors by inducing local tissue injury, inflammation, and creating a microenvironment conducive to osteogenic differentiation (5). The inflammatory milieu associated with peritoneal carcinomatosis and mucinous tumors may further promote heterotopic bone formation through osteoinductive signaling pathways (6).
Metaplastic transformation of mesenchymal stromal cells into osteoblast-like cells has been proposed as a plausible mechanism underlying postoperative abdominal heterotopic ossification (1).

Surgeons should be aware of this rare entity, as it may complicate surgical dissection or be misinterpreted as disease progression on imaging studies.
The pathophysiology of abdominal heterotopic ossification remains poorly understood; however, it is increasingly recognized as a consequence of dysregulated osteogenic signaling in non-skeletal tissues. In the present case, several factors may have synergistically contributed to ectopic bone formation, including prior abdominal surgeries, chronic inflammation related to peritoneal carcinomatosis, and a mucin-rich tumor microenvironment (7). These factors may have led to aberrant osteogenic differentiation of mesenchymal cells (8).
Aberrant activation of osteoinductive pathways, particularly bone morphogenetic protein (BMP) and transforming growth factor-beta (TGF-β) signaling, may promote osteogenic differentiation of local mesenchymal stromal cells within the deep parietal aponeurosis (3). Additionally, mechanical stress and wound healing processes may further potentiate osteogenesis through mechanotransduction and hypoxia-related pathways.

This supports the concept that heterotopic ossification represents a maladaptive tissue repair response rather than a true neoplastic process (1).

Conclusion : 
Abdominal heterotopic ossification is a rare entity, most commonly occurring secondary to trauma or surgery. In the present case, it was incidentally identified within the deep parietal aponeurosis during cytoreductive surgery for appendiceal peritoneal carcinomatosis.
Prior surgical history, chronic inflammation, and the tumor microenvironment may contribute to aberrant osteogenic differentiation. Its recognition is essential due to the potential for misinterpretation as tumor progression and its intraoperative implications.
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