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Abstract

BACKGROUND

Heterotopic mesenteric ossification (HMO) is a clinically rare condition charac-
terized by the formation of bone tissue in the mesentery. The worldwide reporting
of such cases is limited to just over 70 instances in the medical literature. The
etiology of HMO remains unclear, but the disease is possibly induced by mecha-
nical trauma, ischemia, or intra-left lower quadrant abdominal infection, leading
to the differentiation of mesenchymal stem cells into osteoblasts. Here, we present
a rare case of HMO that occurred in a 34-year-old male, who presented with left
lower quadrant abdominal pain.

CASE SUMMARY
We report the case of a 34-year-old male patient who presented with left lower
abdominal pain following trauma to the left lower abdomen. He subsequently

underwent surgical treatment, and the postoperative pathological diagnosis was
HMO.

CONCLUSION

We believe that although there is limited literature and research on HMO, when
patients with a history of trauma or surgery to the left lower abdomen present
with corresponding imaging findings, clinicians should be vigilant in distin-
guishing this condition and promptly selecting appropriate diagnostic and
therapeutic interventions.

Key Words: Abdominal injuries; Heterotopic ossification; Mesentery; Abdominal pain;
Case report
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Core Tip: Due to the rarity of heterotopic mesenteric ossification (HMO), diagnosing this condition challenging. We report
the case of a 34-year-old male who presented with left lower quadrant abdominal pain following left lower quadrant
abdominal trauma, subsequently underwent laparoscopic resection for suspected bowel injury, and was ultimately diagnosed
with HMO. We believe that although diagnosing HMO is challenging, the disease should be considered in patients with a
history of trauma or surgery and corresponding imaging findings.

Citation: Zhang BF, Liu J, Zhang S, Chen L, Lu JZ, Zhang MQ. Heterotopic mesenteric ossification caused by trauma: A case report.
World J Gastrointest Endosc 2024; 16(8): 494-499
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INTRODUCTION

Heterotopic mesenteric ossification (HMO) is a clinically rare condition characterized by the formation of osseous tissue
within the mesentery[1]. The etiology of HMO remains unclear, but the disease is possibly induced by mechanical
trauma, ischemia, or intra-abdominal infection, leading to the differentiation of mesenchymal stem cells into osteoblasts
[2]. Here, we present a rare case of HMO in a 34-year-old male who recently experienced left lower quadrant abdominal
trauma, presented with symptoms of left lower quadrant abdominal pain, underwent surgical intervention during hospit-
alization, and was postoperatively diagnosed with HMO.

CASE PRESENTATION

Chief complaints

A 34-year-old male presented with left lower quadrant abdominal pain persisting for over a month following left lower
quadrant abdominal trauma. The patient’s pain was characterized as continuous and dull. He was subsequently admitted
to our hospital.

History of present illness
The patient complained of left lower quadrant abdominal pain.

History of past illness

The patient had no previous medical history.

Personal and family history
The patient’s personal and family history were unremarkable.

Physical examination

The patient’s vital signs at the time of arrival were as follows: Blood pressure, 118/90 mmHg; Heart rate, 75 beats/min;
Respiratory rate, 18 breaths/min; and Body temperature, 36.4 °C. The abdominal physical examination revealed left
lower quadrant tenderness, with identification of a palpable, poorly mobile, approximately 2-centimeter linear mass.

Laboratory examinations

Routine blood, renal function, coagulation function, tumor marker, routine urine, and routine stool results revealed no
abnormalities; C-reactive protein and erythrocyte sedimentation rates were within normal limits, and cytomegalovirus,
Epstein-Barr virus, and antituberculosis antibody results were all negative.

Imaging examinations

Abdominal computed tomography (CT) revealed thickening of the left lower colon wall with pericolonic infiltration
changes accompanied by calcification, measuring approximately 3.40 cm x 1.70 cm in cross-sectional size (Figure 1). The
colonoscopy revealed stenosis in the sigmoid colon segment with highly congested and edematous mucosa, which was
impassable with the standard colonoscope but could be traversed by an ultrathin endoscope, which revealed a stenotic
segment approximately 1-centimeter in length (Figure 2).

FINAL DIAGNOSIS

The patient was ultimately diagnosed with HMO.
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Figure 1 Computed tomography scan. Image revealed irregular thickening of the left descending colon wall, luminal narrowing, an irregular patchy infiltrative
density in the surrounding mesentery, and internal calcifications, measuring approximately 3.40 cm x 1.70 cm in cross-sectional size.

Figure 2 Colonoscopy findings. Colonoscopy revealed luminal narrowing in the sigmoid colon segment, with highly congested and edematous mucosa.

TREATMENT

After admission and completion of relevant examinations, the cause of stenosis of the sigmoid colon in the patient
remained unclear. The patient had a history of external force impact one month prior, and trauma-induced intestinal
injury could not be ruled out. Laparoscopic radical sigmoid colon resection was suggested for definitive treatment. A
preoperative preparation was completed to exclude surgical contraindications, and laparoscopic radical sigmoid colon
resection was performed under general anesthesia. Intraoperatively, stenosis of the sigmoid colon segment was observed,
measuring approximately 3.0 cm x 2.0 cm x 2.0 cm, with a hard texture, and enlarged lymph nodes were found at the
root of the mesenteric vessels. Pathological examination revealed a smooth and folded mucosal surface on one side of the
sigmoid colon, causing luminal stenosis. A hard area with unclear boundaries, measuring approximately 3.5 cm x 2.5 cm,
was observed in the mesentery outside the intestinal wall. The cut surface was grayish yellow, with solid parts showing
ossification. One lymph node measuring 0.2 cm in diameter was palpable in the mesentery outside the hard area of the
intestinal wall, where spindle-shaped cells and fat cells were distributed in patches. The spindle-shaped cells were
arranged in bundles or interwoven, were partially disordered, had short spindle-shaped nuclei, were slightly pointed at
both ends, and had an eosinophilic cytoplasm; the area exhibited focal new bone formation and was diagnosed as
mesenteric ectopic ossification (Figure 3).
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Figure 3 Postoperative pathological examination of tissue specimens. Surgical pathology findings revealed spindle-shaped cells and adipocytes
distributed in a patchy pattern within the tough area of the outer mesentery of the colonic wall, with spindle cells arranged in bundles or interlaced (some in a
disordered manner). The cells had short spindle-shaped nuclei, which were slightly pointed at both ends, and stained cytoplasm. These findings suggested focal new
bone formation, which was diagnosed as heterotopic mesenteric ossification.

OUTCOME AND FOLLOW-UP

The patient recovered smoothly after surgery, and no recurrence was observed at the one-year follow-up examination.

DISCUSSION

HMO refers to the formation of bone tissue within the mesentery, resulting in symptoms such as pain, local compression,
or functional impairment in affected patients. The disease represents a rare type of heterotopic ossification. Since its initial
designation in 1999[1], HMO (also known as mesenteric heterotopic ossification) has been documented in more than 50
published case reports worldwide; this condition predominantly affects males, with an average onset age of 48.38 + 18.27
years[3]. Because HMO is rare, data are limited to case studies, and the specific pathogenesis remains unclear. One
hypothesis is that HMO forms when periosteal or chondrogenic cells are implanted into the mesentery during surgery
and develop into ectopic bone[4]. Another proposed theory suggests that mesenchymal stem cells within the abdominal
cavity, when stimulated by mechanical trauma, ischemia, or intra-abdominal infection, activate genes regulating
osteogenic or chondrogenic differentiation, which causes mesenchymal stem cells in the mesentery to differentiate into
osteoblasts or chondrocytes, resulting in heterotopic ossification[5]. The clinical manifestations of this condition mainly
include chronic abdominal pain, unexplained abdominal masses, gastrointestinal symptoms, and abdominal tenderness,
among other signs and symptom. Additionally, some patients may remain asymptomatic and have the condition
incidentally detected through imaging studies or during surgical procedures[3,6]. Owing to the rarity and low occurrence
frequency of HMO worldwide, the diagnosis of this condition is highly challenging.

On abdominal CT examination, HMO presents as densely radiopaque areas surrounding the mesentery. However,
malnutrition-related calcifications, bone tumors, contrast agent leakage, foreign bodies, or extraskeletal osteosarcoma
may also present manifest similar clinical presentations, making differentiation from HMO challenging[7]. Although
abdominal CT cannot be used to definitively diagnose HMO, three-dimensional CT reconstruction techniques can be
used to precisely determine the location of HMO lesions and the spatial adjacency these lesions to the surrounding tissues
[8]. This key finding can potentially guide implications for the formulation of surgical strategies to treat for HMO.
Ultrasonography has been demonstrated to detect ectopic ossification more rapidly than traditional radiographic examin-
ations[8]. Falsetti et al[9] proposed that typical ultrasound imaging for diagnosing ectopic ossification presents as a ring-
like structure, characterized by central hypoechoic, peripheral hyperechoic areas, and surrounding soft tissues exhibiting
hypoechoic features, with the hip region demonstrating the most pronounced manifestations. However, ultrasound
examination for ectopic ossification diagnosis remains in the exploratory stage, with no studies having investigated the
ultrasound diagnosis of HMO. Therefore, currently the only definitive diagnostic method is surgical resection of the
affected intestinal segment followed by histopathological analysis[10].

The histopathological features of HMO are similar to those of myositis ossificans. The central lesion consists of spindle-
shaped fibroblasts or myofibroblasts with a tendency to transition peripherally into bone-like tissue; mature bone
trabeculae are visible peripherally, lined by osteoblasts; some cases also show deposition of cartilaginous tissue and
calcium salts; within the lesion, adipose tissue is observed along with sparse infiltration of lymphocytes and plasma cells;
focal necrosis may occur in parts of the adipose tissue, accompanied by a tissue reaction, and spindle-shaped fibroblasts
or myofibroblasts show mild pleomorphism, with areas of increased cell density and occasional mitosis, although devoid
of pathological mitoses or cytological features of neoplastic cells[1,11,12]. Therefore, HMO does not undergo malignant
transformation, but this disease can lead to serious complications such as intestinal obstruction, enterocutaneous fistula,
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intestinal perforation, and sepsis, resulting in an increased mortality rate among patients with underlying conditions[3].
Currently, there is no established unified treatment regimen for HMO. Treatment methods mainly include conservative
and surgical approaches. Conservative treatment primarily involves the use of anti-inflammatory and analgesic
medications to alleviate pain and inflammatory responses. Additionally, some patients may require medications such as
calcium and vitamin D to maintain balanced bone metabolism[10,13]. The prognosis of HMO is generally favorable, with
no current evidence of its malignant potential. Conservative treatment should be pursued whenever possible to avoid
surgery and prevent further ossification. However, conservative treatment is typically employed to control symptoms
and alleviate pain, rather than to eliminate heterotopic ossification. Therefore, for patients with severe complications such
as intestinal obstruction, intestinal fistula, or intestinal perforation, surgical resection of the affected area is the most
effective treatment method[13,14].

The patient in this case is a young male who presented with left lower abdominal discomfort. Upon examination, a
cord-like mass was found in his left lower abdomen. He had a history of trauma to the left lower abdomen one month
prior to admission. After thorough examination, surgical intervention was performed, and the affected intestinal segment
was resected. Pathological examination revealed spindle-shaped or intertwining arrangements of cells with focal new
bone formation, which was consistent with the histopathological features of HMO, leading to the final diagnosis of HMO.
Considering previously published literature, the patient’s sigmoid colon luminal narrowing and abdominal pain were
attributed to mesenteric ossification secondary to traumatic injury. A review of the literature revealed that, among the
globally reported cases of HMO, a minority present with abdominal pain or discomfort, with only a few cases manifes-
ting as painless abdominal masses. The majority of cases are attributed to a history of abdominal surgery-induced HMO,
with a lesser number of cases resulting from trauma[3]. Because HMO is a rare condition and intestinal obstruction is a
more common clinical presentation, diagnosing patients who present with abdominal pain and other discomforts is
extremely challenging. Even with radiographic evidence of high-density shadows, clinicians often struggle to consider
this condition. In this case, our initial diagnosis and differential diagnosis did not include HMO until pathological
confirmation was obtained after surgical resection. Therefore, in clinical practice, when patients exhibit similar clinical
presentations, present relevant radiographic findings, and possess clinical predisposing factors, the consideration of
HMO is warranted. Additionally, the patient in this case underwent a comprehensive abdominal CT examination, which
revealed thickening of the left lower colon wall and pericolonic fat stranding with calcifications; these findings are
consistent with those reported in the literature. Furthermore, the utilization of three-dimensional CT reconstruction
techniques has increased the accuracy and safety of surgical interventions, underscoring the importance of CT imaging in
the diagnosis and management of HMO.

CONCLUSION

In conclusion, despite the limited number of case reports and studies on HMO, clinicians should be vigilant in identifying
this condition when dense calcifications are detected on abdominal CT scans, especially in patients with a history of
abdominal trauma or surgery. Timely consideration and selection of appropriate diagnostic and therapeutic strategies are
crucial for patient management.
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