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Abstract

Neuromuscular and vascular hamartoma (NMVH) is a benign and rare
lesion comprising abnormal proliferation of cellular elements in the mu-
cosa of the small intestine. NMVH shares certain histological features
with inflammatory conditions like Crohn’s disease, radiation and is-
chemic enteritis, and has been a part of ongoing debate since it was first
described in 1982. We intend to describe an interesting case of small
bowel obstruction caused by NMVH and emphasize the importance of
keeping it as an important differential diagnosis in cases of small bowel
obstructions for general practitioners and gastroenterologists. After de-
tailed analysis of the 28 cases of the NMVH in the literature we are also
suggesting NMVH as a starting point in Crohn’s disease, and if proven
it will change the management strategies for Crohn’s disease.

Keywords: Hamartoma; Neuromuscular and vascular hamartoma;
Crohn’s disease; Inflammatory bowel disease

Introduction

Neuromuscular and vascular hamartoma (NMVH) is an uncom-
mon lesion of the small intestine which was first described by Fer-
nando and McGovern in 1982 [1]. It is considered to be a benign
proliferation of neural, vascular and muscular elements resulting
in lesions like strictures or polypoid masses. These lesions can pre-
sent in variable length along the small bowel wall. We are describ-
ing one such rare case of NMVH in distal ileum in a young female
who presented with symptoms of small intestinal obstruction.

Case Report

A 44-year-old female with pertinent past surgical history of
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cholecystectomy, currently on oral contraceptive medication
only was evaluated for frequent and recurrent episodes of nau-
sea and abdominal pain for the past few months. When the
initial workup on the abdominal X-ray suggested small bowel
obstruction, the patient was hospitalized and managed con-
servatively. The computed tomography (CT) of the abdomen
and pelvis showed multiple dilated small bowel loops, inter-
loop fluid level and transition point in the right lower quadrant
(Fig. 1).

The patient continued to follow up at outpatient since the
resolution of acute complaints. Upon further investigation,
the magnetic resonance enterography (MRE) demonstrated
resolution of small bowel obstruction with focal short segment
fixed stricture in an ileal loop of the lower abdomen (Fig. 2).
The endoscopy and colonoscopy did not yield any significant
findings of inflammatory bowel disease or malignant disease
pathology. Given the recurrent episodes of abdominal pain, the
patient was offered diagnostic laparoscopy for further evalua-
tion of the ileal stricture (Fig. 3). She underwent small bowel
resection and anastomosis and eventual resolution of symp-
toms.

The ileal stricture showed ulceration with underlying
thickened and disorganized muscularis mucosa and submuco-

Figure 1. CT abdomen and pelvis with intravenous contrast showing
multiple dilated small bowel loops with fecalization, interloop fluid and
transition point in the right lower quadrant (colon not completely col-
lapsed, and findings likely consistent with early small bowel obstruc-
tion). CT: computed tomography.
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Figure 2. MRI enterography with and without intravenous contrast
showing resolution of small bowel obstruction, focal, short segment lu-
minal narrowing of an ileal loop in the lower mid abdomen in the region
of previously seen transition point, and unremarkable appendix. MRI:
Magnetic resonance imaging.

sa, increased number of ganglion cells, prominent vasculature
and increased nerve bundles with no evidence of neoplastic,
granulomatous inflammation or transmural lymphoid aggre-
gates (Fig. 4). These findings were consistent with NMVH
of the small bowel. The immunohistochemical analysis sup-
ported the diagnosis with synaptophysin and S-100 (Fig. 5)
highlighting prominent ganglion cells (neural elements) and
desmin stain (Fig. 5) showing disorganized bundles of smooth
muscles.

As Crohn’s disease was in the differential diagnosis for the
segmental involvement of the small bowel wall with stricture,
patient was also tested for biomarkers of inflammatory bowel
diseases which resulted negative (Table 1).

Discussion

NMVH is defined as an abnormal, non-neoplastic proliferation
of cellular elements normally found within the mucosa and
submucosa of the gastrointestinal tract. Most common loca-
tions described in medical literature are jejunum and ileum and
presenting in all age groups. Fernando and Mcgovern in 1982

Figure 3. Ectatic small bowel on the laparoscopic image taken during
the resection (black square showing entire ectatic segment).
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Figure 4. (a) Stricture area showing surface mucosal ulceration (H&E,
x 40). (b) Dense mixed inflammatory infiltrate in the lamina propria
(H&E, % 100). (c, d) Thickened and disorganized muscularis mucosa
and submucosa, prominent vasculature, prominent nerve bundles and
clusters of ganglion cells. H&E: hematoxylin and eosin stain.
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Figure 5. (a) Desmin immunostain highlights the disorganized bundle
of smooth muscle. (b) S-100 highlights prominent ganglion cells and
nerve fibers within the wall of intestine.

first coined the term “neuromuscular and vascular hamartoma”
in their manuscript. It has been debated since then if the above-
described lesion represents as a separate entity or a “burnt-out”
phase of Crohn’s disease or secondary to radiation, ischemic
enteritis [2].

To date, only 28 cases of NMVH have been reported in-
cluding this one. The mean age of patient is 53 years, there are
10 males and 15 females with age unknown in four cases and
sex is unknown in three cases. Out of these 28 cases, three had
Crohn’s disease as a comorbidity. NMVH originated in small
intestine in 26 cases while appendix and cecum as the starting
points in the other two cases Table 2 [1-21].

Histologically NMVH demonstrates disorganized ele-
ments of non-myelinated nerve fibers, ganglion cells, fascicles
of smooth muscle, hemangiomatous vascular channels found
in the mucosa and submucosa of the small bowel wall. A va-
riety of immunohistochemical marker panel (smooth muscle
actin, S100, vimentin, desmin, and cluster of differentiation
(CD)3) and special stains (Masson trichrome, Verhoeff-van-
Gieson, and periodic acid-Schiff) can be utilized in identifying
the components of NMVH as seen in our case report [22]. The
most common presentation of such abnormal cell prolifera-
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Table 1. Biomarkers for Inflammatory Bowel Disease (IBD)

Antibody Result
ASCA IgA Negative
ASCA IgG Negative
Anti-OmpC IgA Negative
Anti-CBir 1 IgG Negative
Anti-FlaX IgG Negative
IBD-specific pANCA Negative
ICAM-1 Negative
VCAM-1 Negative
VEGF Negative
CRP 13.2 mg/L

ASCA: anti-Saccharomyces cerevisiae antibody; Ig: immunoglobu-
lin; Anti-Ompc: anti outer membrane porin C; Anti-CBir: anti-bacterial
flagellin antibody; pANCA: perinuclear anti-neutrophil cytoplasmic an-
tibody; ICAM: intracellular adhesion molecule; VCAM: vascular cell
adhesion molecule; VEGF: vascular endothelial growth factor; CRP:
C-reactive protein.

tions as seen in our patient are non-specific abdominal pain and
obstructive features in the intestinal lumen. The other clinical
manifestations described in medical literature include blood
loss from the enteric tract or protein-losing enteropathy [5].
Given the scarcity of medical literature available for NMVH,
the establishment of accurate diagnosis presents as a challenge
for pathologists; however, the prognosis has been favorable af-
ter surgical resection and no documented recurrences [6].
NMVH has been thought to be a hamartoma consisting of
an aberrant proliferation of neural, muscular, and vascular ele-
ments in the intestine [1]. However, Shepherd et al suggested
that NMVH may represent an abnormal chronic histologic
consequence of Crohn’s disease [7]. However, considering
that most of the patients of NMVH described in the literature
did not exhibit prominent fibrosis of the intestinal wall when
observed in the chronic inflammatory state, it is thought that
NMVH may exist as a separate entity [8]. For such reasons, the
debate continues as to whether this lesion is truly a hamartoma
or represents a “burnt-out” phase of various chronic patholo-
gies. Our case did not show any histological features such as
prominent fibrosis that would indicate active or “burnt-out”
Crohn’s disease or another reactive process induced by chronic
inflammation. The phase “burnt-out” of the Crohn’s disease
has long been used since Shephard et al [7] first used it, though
it is very important to mention that his two out of four cases
had already been diagnosed with active Crohn’s disease; and
the element of the NMVH lacked the classic Crohn’s feature
and so “burnt-out” word was used. Out of 28 cases described
in the Table 2 [1-21], only three had Crohn’s disease, and very
close histological and anatomical similarities exist between the
two. Because of that we suggest NMVH as a starting point
of the Crohn’s disease where the disease is not that advanced
enough to show the transmural fissuring, if we can follow up
the cases of the NMVH and look for the future development of
the Crohn’s disease, the development of NMVH will be estab-
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Table 2. Twenty-Eight Cases of NMVH so far in the Literature Describing the Authors, Year of Publication With Patient Character-

istics and Comorbidities [1, 2, 3, 5-9]

Author and year Age Sex Symptom Origin Comorbidity
1 Fernando et al, 1982 [1] 30 F Anemia Small intestine
2 Fernando et al, 1982 [1] 36 F Abdominal pain, vomiting Small intestine
3 Smith et al, 1986 [4] 51 F Abdominal pain, vomiting Small intestine
4 Shepherd et al, 1987 [7] 34 F Abdominal pain, vomiting Small intestine Crohn’s disease
5 Shepherd et al, 1987 [7] 58 M Abdominal pain, diarrhea Small intestine Crohn’s disease
6 Shepherd et al, 1987 [7] 73 F Abdominal pain Small intestine
7 Shepherd et al, 1987 [7] 63 F Abdominal pain Small intestine
8 Kwasnik et al, 1989 [10] 91 M ND Small intestine
9 Salas et al, 1990 [11] ND ND ND Small intestine
10 Cortina et al, 1999 [12] 73 M Bowel obstruction Small intestine
11 Cortina et al, 1999 [12] 76 M Bowel obstruction Small intestine
12 De Sanctis et al, 2001 [13] 76 F Anemia Small intestine
13 Scintu et al, 2001 [14] 50 M Bowel obstruction Small intestine
14 Shiomi et al, 2002 [15] 76 F Asymptomatic Cecum
15 Company et al, 2005 [16] 76 F ND Small intestine
16 Theodosiou et al, 2009 [17] 60 M Abdominal pain Small intestine
17 Krishnamurthy et al, 2010 [6] 32 M Abdominal pain Small intestine
18 Kaplan et al, 2013 [18] 12 F Abdominal pain, vomiting Small intestine
19 Ren et al, 2014 [19] ND F Abdominal pain, anemia Small intestine
20 Ren et al, 2014 [19] ND ND ND Small intestine
21 Setafty et al, 2015 [20] ND ND ND Small intestine
22 Crothers et al, 2014 [2] 73 F ND Small intestine
23 Liu et al, 2015 [21] 27 F Abdominal pain, diarrhea Small intestine
24 Elstner et al, 2016 [8] 59 F Abdominal pain, vomiting Small intestine Crohn’s disease
25 Caruso et al, 2018 [9] 58 M Abdominal pain, anemia Small intestine
26 Pattnaik et al, 2019 [5] 45 M ND Small intestine
27 Sasaki et al, 2020 [3] 60 M Abdominal pain Appendix
28 Dhruv et al, 2021 (our case) 44 F Abdominal pain Small intestine

NMVH: neuromuscular and vascular hamartoma; F: female; M: male; ND: not detected.

lished as the “igniting event” in the development of the Crohn’s
disease, and that would have ground-breaking changes in the
therapeutics for the Crohn’s disease. Further, histopathological
research is needed in this area and the link between two needs
to be further microscopically scrutinized because there is a sig-
nificant possibility of the connection, and any changes in the
therapeutics will affect the lives of several people living with
Crohn’s disease around the world.

NMVH may mimic some clinical features associated with
inflammatory bowel disease and other reactive conditions. The
stricture seen in our patient initially raised the suspicion for
Crohn’s disease. However, there was no evidence of cobble
stoning, fissures or fibrosis (evidence of Crohn’s disease) on
colonoscopy, and the exclusion of this diagnosis was also sup-
ported with biomarkers obtained. The absence of transmural
chronic inflammation, granulomas and lymphoid aggregates
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upon microscopic analysis of the resected stricture established
the diagnosis of NVMH in our patient. Other less common dif-
ferentials like ischemic and radiation enteritis were not consid-
ered due to their irrelevance to our clinical case [8, 9].

Learning points

NMVH must be considered as important differential diagnosis
in patients presenting with small intestinal stricture and ob-
structive symptoms. It is important to evaluate the patients in
systematic way for common clinical entities like inflamma-
tory bowel diseases, chronic inflammation and malignancy.
Although very rare, NMVH is a benign abnormal proliferation
of cellular elements with very good prognosis after curative
resection. Because, out of 28 cases three cases had simultane-
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ous Crohn’s disease, there is a possible link between the two.
Though, previously described as the “burnt-out” phase of the
Crohn’s disease, not all cases of NMVH had Crohn’s disease,
so we suggest NMVH as a starting point in the Crohn’s disease
patients.
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