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immunogenic injury as a possible etiology:
a case report
Santosh Kumar Mahalik1* , Susama Patra2, Bikasha Bihary Tripathy1, Akash Bihari Pati1,
Manoj Kumar Mohanty1 and Subash Chandra Samal3

Abstract

Background: Segmental dilatation of the intestine (SDI) though uncommon is a well-known entity and more than
150 cases of SDI are reported in the literature. The presentation and association of SDI are well described; however,
the association of SDI with juvenile idiopathic arthritis (JIA) has not been reported earlier. We described a case of
SDI with JIA, who presented with malnutrition and chronic abdominal distension.

Case presentation: A 5-year-old female child was getting treated for JIA and referred to us for evaluation of
chronic abdominal distension. On laparotomy, a huge SDI was found approximately 40 cm from the ileocecal
junction and resection of the dilated part with approximately 2–3 cm of healthy ileum on each side and
anastomosis was performed. The child recovered well and the features of arthritis also resolute 6 weeks later. From
histologic analysis, we have suggested role of localized myopathy in development of segmental dilatation. We have
further emphasized the link between the SDI with development of arthritis.

Conclusion: Etiology of SDI is multifactorial with architectural malformation of the smooth muscle due to localized
myopathy is the key. Focal stasis in SDI affecting permeability and increased exposure to macromolecules, and
antigens may give rise to immune-mediated arthritis. Surgical management can reduce and cure the symptoms of
such patients.
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Background
Segmental dilatation of the intestine (SDI) is an un-
usual condition with varied clinical presentations.
More than 50% of cases detected in the neonatal
period with features of intestinal obstruction and or
perforation [1]. Older children present with anaemia,
hypoproteinaemia, malabsorption, failure to thrive,
and abdominal pain [1]. Although the diagnostic cri-
teria of SDI are well established, the etiology is still
unclear. We are reporting a case of SDI in a 5-year-
old child, who presented with chronic abdominal
distension & was also diagnosed to have juvenile idio-
pathic arthritis (JIA). Her joint symptom disappeared
completely after the resection of SDI. We reviewed
the described hypothesis, analyzed the histological
findings, and suggested the role of localized myopathy
as a possible etiology. We have further emphasized
the link between the SDI with development of
arthritis.

Case presentation A 5-year-old female child was re-
ferred from the Department of Paediatrics for evaluation
of chronic abdominal distension since last 3 years. The
child was getting treated for juvenile idiopathic arthritis
(JIA) involving the bilateral ankles, knees, and wrists.
There was no history of constipation and vomiting or
delayed passage of meconium. There was no similar ill-
ness history in the family. On general examination the
child had a weight of 10.2kg and a height of 85cm,
which was less than 3rd centile of normal growth as per
age indicating failure to thrive. On clinical examination,
there were swelling and tenderness with warmth on the
bilateral knee, ankle, wrist, elbow, and proximal inter-
phalangeal joints. The abdomen was grossly distended
without any palpable mass and the rectum was empty.
X-ray abdomen revealed grossly distended centrally

placed bowel loops with an air-fluid level crossing mid-
line. A contrast-enhanced computerized tomography
(CECT) of abdomen revealed evidence of malrotation of
small bowel with few grossly dilated ileal loops. Large
bowel was normal. But as the child was asymptomatic
and had no history of vomiting; small bowel obstruction
was unlikely as per the clinical judgment. Laparotomy
was planned to find out possible etiology and correction
of malrotation. On laparotomy, a hugely dilated segment
of ileum (22.5cm x 20cm) was noted approximately
40cm from the ileocecal junction along with features of
malrotation (Fig. 1). There was an abrupt transition be-
tween the dilated & normal ileum with no distal intrinsic
or extrinsic obstruction. There was no evidence of vol-
vulus and the dilated segment was featureless & healthy
looking with normal mesentery. Resection of the dilated
portion with end to end anastomosis was done and
Ladd’s procedure was performed.

On cutting open the dilated segment, the mucosal
folding was stretched out but having normal rugosity.
Histologic examination of the resected specimen re-
vealed presence of heterotrophic gastric mucosa of both
fundic & pyloric type with focal epithelial hyperplasia
(Fig. 2a). The underlying sub-mucosa was deficient at
sites with the absence of muscularis mucosa. Muscularis
mucosae and propria were disorganized showing patchy
atrophy with fibrosis and focal duplication of inner cir-
cular layer (Fig. 2b). There were degenerative changes in
the form of cytoplasmic vacuoles and granules of
smooth muscle cells (Fig. 2c). Ganglion cells and nerve
bundles were present. CD-117 immune stain highlighted
the presence of interstitial cell of Cajal (Fig. 2d). Cut
margins of both intestinal ends were unremarkable.
Apart from these structural and degenerative

changes, chronic inflammatory changes of antigenic
stimuli such as increased in intraepithelial lympho-
cytes (IELs), aphthous ulceration, lymphoid aggre-
gates, prominence of Peyer patches, and an occasional
non-caseating granuloma within a germinal center
were also noted (Fig. 3A–D). The presence of bacter-
ial colonies were seen in the surface as well as in the
luminal mucus layer. The inflammation was of vari-
able degree with focal transmural extension composed
of lymphocytes, plasma cells, neutrophils, and few
eosinophils.
The child was discharged on post-operative day 7 and

is doing well on follow-up. At 6 weeks of follow-up, the
child’s symptoms related to arthritis were controlled and
steroids were gradually weaned off by 6months.

Fig. 1 Operative findings showing hugely dilated segment of ileum
(orange arrow), abrupt dilatation (yellow arrow suggesting normal
distal bowel), and caecum (indicated by blue star)
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Currently, the child is not under any medications and is
completely asymptomatic for last 2.5 years.

Discussion
Segmental dilatation of intestine (SDI) though uncom-
mon is a well-known entity. More than 150 cases of SDI
are reported in the literature [1–11]. The presentation

and associations are well described; however, the eti-
ology of this disease is largely unknown and association
with JIA has never been reported. Various theories have
been proposed regarding the pathogenesis of SDI such
as extrinsic compression of segment of the intestine by
umbilical ring, disturbance during splitting of notochord
from ectoderm, presence of heterotrophic gastric

Fig. 2 Structural changes. A Showing heterotopic gastric mucosa containing fundic type of gland (inset—showing pyloric gland). B
Disorganization & atrophy of muscularis propria with focal duplication of inner circular layer. C Cytoplasmic granular degeneration of smooth
muscle fibers. D Normal preservation of interstitial cell of cajal highlighted by CD117

Fig. 3 Immunological changes. A Lymphoid hyperplasia with granulomatous reaction (yellow arrow). B Architectural change (green arrow) with
prominence of lymphoid aggregates (orange arrow). C Dilated lacteals (black arrow). D Apthus ulcer (blue arrow)
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mucosa (HGM) and ectopic pancreatic tissue, and local-
ized vacuolization representing muscle atrophy indicat-
ing localized myopathy of smooth muscle cells but none
is conclusive [2–6].
Recent reports suggest, interstitial cells of cajal (ICC)

do play a major role in causation of SDI [7, 8]. Okada
et al. found ICCs around Auerbach’s plexus of the di-
lated intestine to be highly deficient [7, 8]. However,
Soyer et al. (2015) found no mucosal abnormality, gan-
glia, plexuses, and ICC were normal in distribution in
the dilated segment. They could detect a supernumerary
intestinal muscle coat with additional neural plexus be-
tween the longitudinal and circular muscle of the small
intestine, and they attributed this haphazard orientation
of muscle fibers causing intestinal pseudo-obstruction as
a cause of SDI [1].
In our case, child presented late at the age of 5

years with complains of persistent abdominal disten-
sion which is unusual. She had radiological features
of malrotation, but there was no other gastro-
intestinal complaint. The size of the SDI (22.5 ×
20cm) is one of the largest among other SDI de-
scribed in literature. Histopathologic study showed
the presence of HGM both fundic and pyloric type
with focal hyperplasia. There was haphazard arrange-
ment of muscle layer, and at some places, the muscu-
laris propria was thickened with focal duplication of
inner circular layer. The cytoplasm of the muscle
showed marked granular degenerative changes along
with cytoplasmic vacuoles of the muscle fiber indicat-
ing myopathy. Nerve bundles and ganglion cells were
also arranged haphazardly. ICCs were present as
highlighted by CD 117 on immunohistochemistry.
Hence, we believe, there is no single etiology of SDI,
and due to its varied clinical and histological presen-
tation, it must be multifactorial in origin. Architec-
tural malformation of the smooth muscle due to
localized myopathy may be the most important event
for development of SDI. The haphazard arrangement
of the nerve bundles and ganglion cells indicates that
enteric neuropathy most probably augments the ac-
tion of localized myopathy for development of seg-
mental dilatation of the intestine.
Association of JIA in this child can be related to

the presence of the SDI. Several autoimmune dis-
eases are known to be associated with alteration of
intestinal microbial flora [9]. The relationship be-
tween inflammatory joint disease and the gastro-
intestinal tract is well established. Migration and
homing of immune cells from the gut to synovium
causing arthritis may represent a modifiable link be-
tween intestinal immunity and chronic arthropathies
[10]. Joint involvement also occurs with other
gastrointestinal diseases such as Whipple disease,

celiac disease, and following intestinal bypass surgery
for obesity in adults [10].
Persistent gastrointestinal infection or loss of tolerance

against resident microbiota is generally accepted to be
involved in the development of inflammatory bowel dis-
ease (IBD) & associated musculoskeletal symptoms [11].
Reactive arthritis develops within 2–3 weeks after the
onset of diarrhoea following infection with salmonella,
shigella, yersinia, & campylobacter species with an inci-
dence ranging from 2 to 33%. The risk of developing
arthritis is more following Yersinia infection in cases
with HLAB 27 genotype [12–14]. Bazso et al. described
association of JIA and functional constipation secondary
to Hirschsprung disease which resulted in remission of
arthritis after surgical resection [15].
In our case, the micromorphological findings such as

prominent lymphoid aggregates, noncaseating granu-
loma, and architectural changes indicate chronic low-
grade inflammatory injury of immunological origin. We
hypothesize that SDI-related focal stasis might have af-
fected the permeability of the affected segment, thus in-
creasing exposure to macro-molecule, microbial, and
dietary antigens, giving rise to arthritis. This was further
established by the fact that after surgery, the arthritis re-
solved and the medications (steroids) were weaned off
gradually and the child is asymptomatic without any
medication till last follow-up.

Conclusion
Etiology of SDI is multifactorial with architectural mal-
formation of the smooth muscle due to the localized
myopathy is the key. The focal stasis in SDI affecting
permeability and increased exposure to macromolecules
and antigens may give rise to immune-mediated arth-
ritis. Additional research is required to improve our un-
derstanding of the mechanism by which an altered
microbiota might predispose to arthritis and develop-
ment of IBD in children. Surgical management can re-
duce and cure the symptoms of such patients.
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