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Background

Heterotopic ossification is well described following musculoskeletal trauma, especially to the head and
spine. Patients who survive their trauma can experience unexpected and bizarre bone growth patterns.

Summary

A 69-year-old man presented to the emergency department with a three-day history of progressive
abdominal pain, nausea, and emesis. His work-up included a CT scan demonstrating a small bowel
obstruction (SBO), ventral hernia, and a bizarre outgrowth of bone arising from his spine and
extending ventrally into his abdomen. Further discussion with the patient revealed a past history
of penetrating stab wound to his back at the level of the ossification 29 years prior for which he
underwent left nephrectomy. The patient was unaware of this ossification. The heterotopic ossification
provided a potential cause of his SBO. Nonoperative management resulted in resolution of
symptoms, and the patient was discharged without surgical intervention.

Conclusion

Penetrating trauma to the abdomen involving the spine can result in complex heterotopic ossification.
If the ossification is asymptomatic, it may be appropriate to observe. If symptomatic, operative
management may be indicated.
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Case Description
A 69-year-old man presented to the hospital emergency
department with a three-day history of diffuse abdominal
pain, nausea, and vomiting. His past medical history was
significant for stab wound to the left flank 29 years prior
that required exploratory laparotomy and left nephrectomy. Since this operative intervention, he reported being
healthy with one interval small bowel obstruction (SBO)
that was managed nonoperatively.
Figure 1. Representative axial (A) and sagittal (B) CT images of abdomen,
demonstrating dilation of small bowel to 4.4 cm within a ventral hernia sac
(double white arrow) with a distinct transition point (single white arrow),
consistent with low-grade small bowel obstruction.

Several years later, the patient reported a three-day period
characterized by diffuse abdominal pain, anorexia, nausea,
vomiting, and no bowel movements. Upon arrival to the
tertiary care center, the patient endorsed persistent abdominal pain. On physical exam, his abdomen was diffusely
tender in all quadrants and high-pitched bowel sounds
were present. A CT scan of the abdomen and pelvis with
IV contrast demonstrated a focal segment of small bowel
dilated to 4.4 cm, with a discrete transition point consistent with SBO (Figure 1). The CT also revealed an osseous
projection arising anteriorly from the L3 vertebral body
that joined with an osseous projection from the inferior
left T12 rib and formed a pseudoarthrosis in the abdomen from a third projection—this third projection arose
from the sternum/xiphoid process (Figure 2 and Figure 3).
This finding was suggestive of trauma-related heterotopic ossification (HO)—indeed, this ossification wrapped
around the small bowel (Figure 1A) and provided a clear
potential for obstruction. A ventral hernia was also noted on imaging but did not appear to be the cause of the
patient’s SBO. The patient was unaware of the ossification
and denied chronic abdominal pain that might be related
to the ossification.
The patient was admitted to the general surgery service for
monitoring and nonoperative management for his SBO.
The patient had gradual resolution of his abdominal pain
within 24 hours of admission. Orthopedic spine surgery
was consulted—they did not recommend intervention
to remove the HO. The small bowel obstruction resolved
with nonoperative management, and the patient was discharged in good condition after a three-day hospital stay.
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Figure 2. Representative axial (A), multilayer coronal (B), and multilayer
sagittal (C) CT images of the abdomen, demonstrating abdominal
heterotopic ossification arising from the L3 vertebral body and extending
into the anterosuperior abdomen (black arrows).
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liferation, and the conversion of myofibroblasts to chondroblasts and osteoblasts.11–13 A number of proinflammatory mediators, including platelet-derived growth factor,14
transforming growth factor beta,15 and fibroblast-derived
growth factor16 are known to be present in heterotopic
bone matrix and are implicated in HO. These factors are
upregulated in the peri-traumatic period, likely contributing to the inflammatory state and subsequent downstream
osteoblastic changes. Alkaline phosphatase and prostaglandin E2 have both been shown to be increased early
in trauma patients who later develop trauma-related HO,
and therefore may play a pathophysiologic, yet predictive,
role.13,17 In addition, there is evidence that osteoprogenitor
cells in HO originate in the endoneurium of peripheral
nerves, and thus HO may be considered a neurologic disorder.18
In the present case report, the patient had a distant history
of penetrating trauma to the back with subsequent laparotomy and left nephrectomy. He presented with symptoms
suggestive of an SBO, and a CT demonstrated his extensive abdominal ossification with anchors in the L3 vertebrae, left inferior T12 rib, and sternum. HO extending
inferiorly from the sternum has been previously reported
after a midline abdominal incision.19 HO of a ventral midline incision has been previously reported after nephrectomy,5 but this patient did not show evidence of incisional
HO. Abdominal HO has been reported as a cause of small
bowel obstructions and intestinal perforation.20–22 While
the patient’s HO may have caused his SBO, he did not
demonstrate symptoms of strangulation or perforation,
and his symptoms began to resolve within 24 hours of
admission.

Figure 3. Three-dimensional reconstruction of the CT in Figures 1 and
2 demonstrating abdominal heterotopic ossification arising from the
anterior L3 vertebral body and joining an osseous projection from the
inferior left T12 rib and another projection from the sternum in a patient
with a distant history of a stab wound to the posterior left back. The
reconstruction is observed from the right anterolateral (A), anterior
(C), and left inferolateral (E) views. Simplified reconstructions with the
surrounding normal osseous structures removed are presented from the
right anterolateral (B), anterior (D), and left inferolateral (F) views.

The authors of this paper suggest that an asymptomatic
abdominal heterotopic ossification can be followed without surgery. A patient with known abdominal heterotopic
ossification who develops symptoms of an SBO should be
evaluated fastidiously for bowel strangulation and perforation. If these findings are not present, the patient may
be initially followed nonoperatively; however, surgical
management of abdominal heterotopic ossification may be
required for recurrent obstructions or obstructions refractory to nonoperative management, and surgeons must be
aware that ossifications can recur after resection.23 The
patient has had two SBOs over the 29 years since his initial
trauma. He will be followed as an outpatient to discuss
further management, including the possibility of surgical
removal of his HO.

Discussion
Heterotopic ossification (HO) is the formation of bone
in nonskeletal tissues after musculoskeletal trauma, spinal
cord injury, burns, abdominal wall incisions, and some
extensive surgeries.1–5 HO has been identified within the
abdominal cavity months to years after blunt and penetrating abdominal trauma.6–10 Trauma-related HO is known
to be related to the local and systemic posttraumatic milieu
and is characterized by inflammation, myofibroblast pro-
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Penetrating trauma to the abdomen involving the spine
can result in HO. Abdominal HO may extend beyond the
direct site of trauma to form a complex three-dimensional ossified structure. Asymptomatic HO may be observed,
while symptomatic HO may require intervention.

Lessons Learned
Complex heterotrophic ossification may occur after penetrating abdominal trauma. Asymptomatic abdominal heterotopic ossification may be observed, while ossifications
causing nonresolving small bowel obstruction or perforation may require operative management.
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