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INTRODUCTION:  Heterotopic  ossification  (HO)  refers  to the  formation  of  bone  in non-ossifying  tissue.
Heterotopic  mesenteric  ossification  is  a rare form  of HO  that  is  characterized  by  the formation  of  an
ossifying  pseudotumour  at the  base  of the mesentery,  usually  following  abdominal  surgery.
PRESENTATION  OF  CASE:  We  describe  a case  of mesenteric  HO  in  a  young  male  who  presented  for  elective
ventral  incisional  hernia  repair  following  a stab  wound  to the  abdomen  requiring  exploratory  laparotomy
21  months  earlier.  Preoperative  workup  was  unremarkable,  but  a hard,  bone-like  lesion  was  noted  to
encircle  the  base  of the  mesentery  upon  entering  the  abdomen,  consistent  with  HO.  The lesion  was
excised  with  close  margins,  and  his  hernia  was  repaired  without  incident.
DISCUSSION:  Traumatic  HO describes  the  ossification  of  extra-skeletal  tissue  that  specifically  follows  a
traumatic  event.  It usually  occurs  adjacent  to  skeletal  tissue,  but has  been  occasionally  described  in  the
abdomen  as  well,  usually  in patients  who  suffer  abdominal  trauma.  Overall  the  prognosis  of  HO  is good,

as  it  is  considered  a benign  lesion  with  no  malignant  potential.  However,  the  major  morbidity  associated
with  mesenteric  HO  is bowel  obstruction.
CONCLUSION:  The  size,  location,  and  symptoms  related  to our  patient’s  mesenteric  HO  put  him  risk  for
obstruction  in  the  future.  As a result,  the  mass  was  surgically  excised  during  his ventral  hernia  repair
with  good  outcomes.

©  2014  The  Authors.  Published  by  Elsevier  Ltd. on behalf  of Surgical  Associates  Ltd.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
. Introduction

Heterotopic ossification (HO) refers to the formation of bone
n non-ossifying tissue. Heterotopic mesenteric ossification is a
are form of HO that is characterized by the formation of an
ssifying pseudotumour at the base of the mesentery, usually fol-
owing abdominal surgery. In the present article, we  describe a
ase of mesenteric HO in a young male following a stab wound
o the abdomen, including the presentation, likely etiology, clinical
orkup, and management of this rare disease.

. Case report

A.D. is a 32 year old male who presented for elective ventral
ncisional hernia repair following a stab wound to the abdomen

equiring exploratory laparotomy with small bowel resection
nd delayed abdominal closure with split-thickness skin graft 21
onths earlier (Fig. 1A). Since that time he had recovered without

∗ Corresponding author at: Johns Hopkins Hospital, JHOC 2114C–Department of
lastic and Reconstructive Surgery, 601 North Caroline Street, Baltimore, MD  21287,
nited States. Tel.: +1 443 287 2025.

E-mail address: JMSacks@jhmi.edu (J.M. Sacks).

ttp://dx.doi.org/10.1016/j.ijscr.2014.05.017
210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associate
http://creativecommons.org/licenses/by-nc-nd/3.0/).
incident, including a 20 pound weight gain. He complained of mild
intermittent abdominal pain, but denied any symptoms of obstruc-
tion. Pre-operative computed tomography imaging was  notable for
the presence of “mesh” lateral to a large non-incarcerated ven-
tral hernia, despite no history of attempted prior hernia repairs
(Fig. 1B). Laboratory studies were unremarkable, and the patient
was otherwise healthy aside from mild hypertension and a history
of smoking.

The patient was  taken to the operating room for open surgi-
cal repair of his abdominal wall defect in a combined case with
the General Surgery and Plastic and Reconstructive Surgery teams.
Upon entering the abdomen, a hard, bone-like lesion was noted to
encircle the base of the mesentery (Fig. 2A and B). A similar phe-
nomenon was  noted along the right lateral edge of the retracted
rectus muscle adjacent to a 20 cm × 15 cm fascial defect (Fig. 2C).
These findings were consistent with the presence of heterotopic
mesenteric ossification. The patient’s mesenteric ossification was
excised with close margins, along with a 20 cm segment of small
bowel with dependant vascular supply from that portion of the
mesentery. His ventral incisional hernia was then repaired using
an acellular dermal matrix underlay (SurgiMend, TEI Biosciences
Inc., Boston, MA)  and bilateral myofascial component separation.

The patient recovered without incident, and was discharged home
in good condition on post-operative day number 7.

s Ltd. This is an open access article under the CC BY-NC-ND license

dx.doi.org/10.1016/j.ijscr.2014.05.017
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2014.05.017&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/3.0/
mailto:JMSacks@jhmi.edu
dx.doi.org/10.1016/j.ijscr.2014.05.017
http://creativecommons.org/licenses/by-nc-nd/3.0/


CASE  REPORT  –  OPEN  ACCESS
C.W. Hicks et al. / International Journal of Surgery Case Reports 5 (2014) 476–479 477

F vered
( tory o

3

n
i
o
s
i
c
p
s
o
t
d
w
m

ig. 1. Panel A: Clinical pre-operative exam demonstrating a large ventral hernia co
arrow)  lateral to the patient’s large non-incarcerated ventral hernia, despite no his

. Discussion

Heterotopic ossification (HO) refers to the formation of bone in
on-ossifying tissue. In contrast to dystrophic calcification, which

s a common pathology, HO is a rare pathology characterized by
rganized calcium deposition comprised of both osteoblasts and
tructured bone layers.1 There are three different types of HO,
ncluding myositis ossificans progressiva, myositis ossificans cir-
umscripta, and traumatic myositis ossificans. Myositis ossificans
rogressive, also known as fibrodysplasia ossificans progressive or
tone man  syndrome, is a hereditary disorder involving a mutation
f the gene ACVR1 and is characterized by the progressive ossifica-

ion of fibrous tissues either spontaneously or following soft tissue
amage.2 Myositis ossificans circumscripta describes a disorder in
hich there is non-progressive ectopic ossification of a skeletal
uscle, usually involving an extremity and idiopathic in nature.3 It

Fig. 2. Panel A: Intraabdominal lesion surrounding the base of the mesentery. Pa
 with skin graft. Panel B: Computed tomography image of purported retained mesh
f attempted prior hernia repairs.

can occur following trauma (and for this reason is often used syn-
onymously with traumatic myositis ossificans), but has also been
described following burn injuries, tetanus, polio, and central ner-
vous system damage.4 Alterations in local and systemic signaling
pathways, as well as disrupted joint proprioception, may stimulate
the inappropriate formation of bone.5

Traumatic myositis ossificans describes the heterotopic ossifi-
cation of extra-skeletal tissue that specifically follows a traumatic
event.4 It usually occurs adjacent to skeletal tissue, but has been
described in the abdomen as well, usually in patients who suf-
fer abdominal trauma (i.e. gun shot or stab victims) and/or who
undergo abdominal surgery.6 In these cases an ossifying pseudo-

tumour may  form at the base of the mesentery, which is variably
referred to as heterotopic mesenteric ossification, intraabdominal
myositis ossificans, mesenteritis ossificans, or heterotopic ossifica-
tion of the intestinal mesentery.7

nel B: Surgical specimen. Panel C: Calcification of the right rectus muscle.
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There are approximately 30 cases of heterotopic mesenteric
ssification described in the literature to date, the majority of which
re related to abdominal surgery.1,7,8,8–12 Males are affected 1.5
imes more frequently than females, most commonly in mid  to late
dulthood.1,11 Presenting symptoms are usually consistent with
mall bowel obstruction, including nausea/vomiting, abdominal
istention, and obstipation. Computed tomography can be used to
ake the diagnosis, which characteristically demonstrates multi-

le linear branching opacities with a well-defined cortex containing
nternal trabecular ossifications.1,8,13,14 However, as in the case
f A.D., these findings can be frequently overlooked or misdiag-
osed; often heterotopic mesenteric ossification appears similar to
ontrast extravasation or dystrophic calcification, or may  be mis-
nterpreted as a bony neoplasm (e.g. extraskeletal osteosarcoma
r dedifferentiated liposarcoma).15 Laboratory studies tend to be
nremarkable, although alkaline phosphatase elevation has been
escribed as a sensitive – but not specific – indicator, presumably
ue to increases in osteoblastic activity.8

The pathophysiology of HO is currently ill-defined, but thought
o be related either to (1) the seeding of osteogenic cells into the
bdomen during trauma from small bony particles; or (2) the erro-
eous differentiation of stem cells into osteoblasts due to severe

nflammatory stimuli, such as occurs during trauma.9,10 In the case
f A.D., whose HO was the result of direct trauma, post-traumatic
nflammatory stimuli are the most likely cause, as he suffered only

 single stab wound during his original trauma and developed HO
oth at the root of the mesentery and the edge of the rectus abdomi-
us muscle.

Overall the prognosis of HO is good, as it is considered a
enign lesion with no malignant potential.1,11 The major morbidity
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Key learning points

• Heterotopic ossification (HO) refers to the formation of bone in non-ossifying tissue.
• Heterotopic mesenteric ossification is a rare form of HO that is characterized by the formation of an ossifying pseudo-

tumour at the base of the mesentery, usually following abdominal surgery.
• Overall the prognosis of HO is good, as it is considered a benign lesion with no malignant potential.
owel
ssociated with the pathology is bowel obstruction, which usu-
lly requires surgical intervention. In asymptomatic cases, watchful
aiting is recommended. Surgical intervention is reserved for

ymptomatic patients because of the concern that HO will recur
nd possibly worsen with repetitive surgery.1 For those patients
ndergoing surgery, there is some evidence that post-operative
reatment with non-steroidal anti-inflammatory drugs, diphos-
honates or even radiotherapy may  prevent recurrence.1

. Conclusion

In the case described above, the most appropriate course of
ction would be to excise the tumor and proceed with ventral her-
ia repair. Although heterotopic mesenteric ossification is a benign
ssifying pseudotumour with no malignant potential, its major
orbidity is bowel obstruction. Surgery is generally reserved for

ymptomatic patients, but the size and location of A.D.’s lesion, in

• The major morbidity associated with mesenteric HO is b
ombination with his nonspecific complaints of abdominal pain,
ut the patient at risk for obstruction in the future. In addition, by
ndergoing surgery he was  at risk for worsening HO as a result of
he stress of the procedure.
 obstruction, which usually requires surgical intervention.
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