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Abstract

Purpose of Review The purpose is to make aware of the existence of the rare and exclusive small intestine (SI) diseases, namely
cryptogenic multifocal ulcerating stenosing enteropathy (CMUSE) or chronic non-specific multiple ulcers of the small intestine
(CNSU) and non-granulomatous ulcerating jejunoileitis (NGUJI). The article will elucidate their epidemiology, pathogenesis,
clinical features, diagnosis, differentiating features and management.

Recent Findings Recent papers have published the clinical features and diagnostic criteria of CMUSE/CNSU and NGUIJIL.
CNSU/CMUSE is caused by gene mutations involved in the prostaglandin pathways. Although capsule endoscopy can detect
these lesions, it carries a risk of retention. TNF antagonists and azathioprine have shown response in few cases.

Summary CMUSE/CNSU and NGUIJI are uncommon diseases that cause relapsing SI obstruction and bleed due to short-
segment strictures and multiple shallow ulcers. This article focuses on current knowledge and novel insights regarding their
pathogenesis, genetics, clinical features, diagnostic criteria and management. Multicentric clinical and genetic studies are the
need of the hour.

Keywords Chronic stenosing enteropathy - Chronic enteropathy associated with the SLCO2A 1 gene (CEAS) - Neuromuscular and

vascular hamartoma (NVHM) - Capsule endoscopy

Introduction

The small intestine (SI) is known as the dark area of the gut.
However, with the advent of better SI imaging, in the form of
balloon enteroscopy (BE) and wireless capsule enteroscopy
(CE), it has led to the diagnosis of various new diseases and
clinical entities, which were not described before. The tradi-
tional diseases of the small intestine are the infective condi-
tions (most prominent being tuberculosis), inflammatory con-
ditions (Crohn’s disease or Behcet’s disease), malignant
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conditions (lymphoma/immunoproliferative small intestinal
disease (IPSID)) or drug-induced (nonsteroidal anti-
inflammatory drugs (NSAID)) enteropathy.

But in the last five decades, few distinct disease conditions,
which cause idiopathic superficial ulcerations and stenosis of
the SI, have been recognised and evaluated. These diseases,
which almost exclusively affect the SI, are described as
“Chronic nonspecific multiple ulcers of the small intestine
(CNSU)”, “Cryptogenic multifocal ulcerous stenosing enteri-
tis (CMUSE)”, “neuromuscular and vascular hamartoma
(NMVH)”, “Chronic Enteropathy Associated With
SLCO2A1 Gene (CEAS)” and “Non-granulomatous ulcerat-
ing jejuno-ileitis (NGUIJI)”. The majority of these conditions
present with obscure gastrointestinal (GI) bleed or intermittent
small bowel obstruction. Bleed is due to shallow ulcer forma-
tion while obstructive symptoms are due to stenosis of the
small bowel segments. The small bowel is involved for short
segments with completely normal intervening mucosa. Some
of these patients may present with features of malabsorption.
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Most of the conditions are either underdiagnosed or
misdiagnosed. These patients have a prolonged clinical
course, and the symptoms may persist for several years and
decades, even after undergoing multiple surgeries. Each of the
conditions will be described in detail subsequently. Clinical
acumen and knowledge about these relatively unknown con-
ditions will increase awareness, which will lead to better di-
agnosis and management of such cases.

CMUSE/NVMH and CNSU/CEAS
History and Epidemiology

The condition “Cryptogenic plurifocal ulcerative stenosing
enteritis” was first described in France by Debray and his
group in 1964 [1]. After an extensive review of the literature,
it was seen that probably sixty cases have been reported
worldwide. Most of the reported cases are segregated in
France and Japan. This is probably because Perlemuter et al.
and Matsumoto et al., who are considered the pioneers on
these rather rare disease entities, are from France and Japan,
respectively [2¢, 3¢]. In an exhaustive study spanning over
three decades (1965—-1995), Perlemuter et al. reported twelve
patients with CMUSE who were hospitalised in France [2¢].
Similarly, Matsumoto et al. in their research paper followed up
fifteen cases from Japan for four decades (1965-2005) [3°].
These authors provided a thorough review of the literature and
tried to explain the pathogenesis of CMUSE and also laid
down the clinical and diagnostic criteria. The doctors from
Japan, nevertheless, consider the term CNSU rather than
CMUSE [3¢]. In fact, they say that CMUSE and CNSU are
slightly different clinical entities and need to be differentiated.
Approximately 200 patients have been diagnosed with CNSU
in Japan since its introduction by Matsumoto and his team. In
recent research papers, these Japanese investigators have tried
to establish the genetic basis of the disease condition by using
next-generation sequencing [4¢¢]. They found that mutations
in the SLCO2A1 gene “solute carrier organic anion transport-
er family, member 2A1 gene, encoding a prostaglandin trans-
porter”, which is transmitted in an autosomal recessive fash-
ion, can lead to this condition [4e°]. After this significant dis-
covery, the Japanese doctors prefer the term “chronic enterop-
athy associated with the SLCO2A1 gene (CEAS)” instead of
CNSU [5¢¢]. Thus, the cases of CNSU and/or CEAS are con-
sidered to be autosomal recessive, and these are exclusively
reported from Japan. A multicentric study from Japan identi-
fied 31 patients with CNSU, out of which 21 were positive for
the SLCO2A1 gene mutation [Se¢]. Only one case of CEAS
was recently described outside Japan [6].

Considerable interest has been growing in other countries as
well. There were random case reports from authors, from the
1960s and 1970s, who have referred to similar disease
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conditions as “Stenosing small-bowel ulceration”,
“Nonspecific stenosing ulceration of the small bowel” and
“Chronic Stenosing Enteropathy” [7-9]. However, these early
case reports are sporadic and difficult to evaluate as there were
diagnostic limitations in those early days. Kohoutova and his
team described in detail about three cases of CMUSE from a
single tertiary centre at the Czech Republic. These cases were
diagnosed between 1990 and 2010 and were followed up for
more than a decade [10+°]. In Korea, Chang et al. did a retro-
spective evaluation of 48 cases who had undergone double-
balloon enteroscopy [BE] and found two cases of CMUSE
[11]. More recently, Hwang et al. reviewed the medical records
from 2000 to 2015 of seven centres of South Korea. Twenty
patients, who fulfilled the diagnostic criteria of CMUSE, were
described in their study [12¢°].

One case of refractory CMUSE has been published recent-
ly from India who was on follow-up for the past 30 years [13].
A few cases have been published from China as well [14, 15].
There is a case report from Thailand where CMUSE is de-
scribed in a 10-year-old girl child who presented with a 7-year
history of iron deficiency anaemia and protein-losing enterop-
athy [16]. Thus, the term CMUSE is slowly being recognised
worldwide [17].

Few authors in the early part of the 1980s published case
reports of unknown ST ulcerations and strictures and named it
as “neuromuscular and vascular hamartoma (NMVH)”. This
is because they found a marked proliferation of smooth mus-
cle and nerve fibres [18]. There are few other case reports of
NMVH in the same decade [19]. However, Setaffy et al. in an
exhaustive review argued that these NMVH and CMUSE are
two sides of the same coin, and these are different terms to
explain the same disease entity [20°]. The pathological fea-
tures, such as small superficial multifocal ulcers and strictures
confined to the SI, non-specific inflammation confined only to
the mucosa and submucosa, few vascular changes, and a
chronic relapsing clinical course, were similar in the two dis-
ease entities.

Pathogenesis and Genetic Contribution

The pathogenesis of these small bowel ulcerations and steno-
sis is not clearly understood. This is because of the rare occur-
rence of the disease condition. Hence, the nomenclature
“cryptogenic” is added as a prefix. In the early description of
the disease, Perlemuter et al. postulated that probably there is
an autoimmune mechanism at play, and an aberrant vasculitis
may be the predominant pathogenic mechanism [2¢]. They
illustrate that a type of “atypical vasculitis” can lead to ulcer
formation and stenosis. They demonstrate complement c2 de-
ficiency in one of his patients with CMUSE and try to clarify
the vasculitis theory [21]. However, other experts in the field
have vehemently opposed this hypothesis [10e¢]. C2 deficien-
cy is usually associated with systemic inflammation like
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“systemic lupus erythematosus (SLE)”, but here CMUSE/
CNSU is characterised by the absence of systemic inflamma-
tion. The histology of the resected segments of the intestine or
the endoscopy tissues also does not show any features sugges-
tive of vasculitis [10e, 13]. Again, authors argue that if vas-
culitis is a cause of the ulcer, then it should be included under
GI vasculitis such as “Churg-Strauss syndrome”, SLE,
“Buerger’s disease” and “Wegener’s granulomatosis™ rather
than using the CMUSE/CNSU nomenclature [10e°].
Furthermore, vasculitis does not explain the cause of fibrosis
or stenosis in these patients.

Another school of thought is either activation of fibrogenic
interleukins which leads to overstimulation of fibroblasts or
defective degradation of collagen fibres [10e¢]. This leads to
excessive fibrous tissue formation which causes strictures.
However, this hypothesis fails to explain the cause of shallow
ulcers and the absence of inflammatory activity.

Significant development has been done recently, where
there has been an attempt to decode the genetic basis of the
disease, which can lead to an explanation in the pathogenesis
and pave treatment options. The genetic basis of the disease
was initially suspected by a few indirect pieces of evidence.
First, there are reports of family history and of segregation of
CNSU cases in parents with consanguineous marriage [22,
23]. Second, the occurrence of this rare disease has been de-
scribed in a couple of siblings [24, 25]. Brooke et al. first
described CMUSE in a pair of siblings. When gene analysis
was done, it was seen that both the siblings had “PLA2G4A”
gene mutations [24]. However, in the other CMUSE siblings,
reported by Zhang et al., they did not find any PLA2G4A gene
mutation [25]. The third indirect evidence comes from a case
report by Fraile et al., who have shown that CMUSE can occur
in a patient suffering from “X-linked recessive reticulate pig-
mentary disorder” [26].

PLA2G4A Gene

CMUSE is now believed to be an “autosomal recessive” dis-
ease caused by mutations in the PLA2G4A gene [24, 27, 28].
The detection of “PLA2G4A gene” mutation in CMUSE pa-
tients has led to the prostaglandin and arachidonic acid hypoth-
esis of the disease [24, 25]. The “PLA2G4A” gene encodes
“cytoplasmic phospholipase A2-&” (cPLA2 ), which catalyses
the release of arachidonic acid from membrane phospholipids.
This is likely to have reduced production of eicosanoids like
prostaglandins (PGE2) and thromboxane A2. As prostaglan-
dins are very important for the mucosal integrity of the gut, it
is damaged which leads to superficial and multiple ulcer forma-
tions. There is some criticism of this theory. First, why only
exclusive small bowel is involved; second, what causes
fibrogenesis; and third, there are case reports of CMUSE who
have normal PLA2G4A gene [5¢¢]. The explanation is that

CMUSE is a multifactorial disease, and probably some other
gene or host factors may also be involved in its pathogenesis.

SLCO2A1 Gene

CNSU is a term that is exclusively described in Japan [3e, 6].
Recently, Umeno et al. looked at the genetic profile of five
CNSU patients [4+]. His group identified mutations in the
“solute carrier organic anion transporter family, member
2A1” (SLCO2A1) gene, encoding a “prostaglandin transport-
er” by whole exome sequencing. This mutation was present in
four out of the five studies of CNSU patients (80%). Based on
this promising result, a team of Japanese gastroenterologists
who were experts in the field of small bowel enteritis sat
together and formed a “CEAS ATLAS”. This group decided
that the term “CNSU” is too “ambiguous”, and the term
CEAS “Chronic enteropathy associated with SLCO2A1 gene
mutation” was coined [5¢¢]. This CEAS ATLAS group did a
multicentric nation-wise study in Japan and identified 31 pa-
tients with CNSU, and when the genetic analysis was done,
70% of the patients had the SLCO2A1 gene mutation [5¢¢]. In
another recent study from Japan, it was shown that CEAS is
genetically different from Crohn’s disease [29°]. A
multicentric study on a paediatric population where out of 4
patients with CNSU, 2 were positive for the gene mutation
[30]. Only one case of CEAS/CNSU, which is not from Japan,
has recently been described from Korea [6].

Umeno et al. in their landmark paper also tried to explain
the pathogenesis of this obscure disease from the genetic point
of view [4e]. The SLCO2A1 gene encodes a prostaglandin
transporter that mediates the uptake and clearance of prosta-
glandins. Furthermore, they showed that the SLCO2A ] muta-
tions found in the patients caused functional impairment of
“prostaglandin E2 (PGE2)” within cells. As PGE2 is known
to protect the mucosa of SI against inflammatory damage, its
functional impairment may lead to ulcer formation. It can also
trigger a fibrogenic activity resulting in short-segment stric-
tures. However, the exact mechanism of how the PGE2 causes
ulcers and strictures and why only some demarcated areas of
SI are affected is still not elucidated.

There is another rare autosomal recessive disease which is
caused by the same SLCO2A1 gene mutation. This is de-
scribed as “primary hypertrophic osteoarthropathy [PHO]”,
where patients present with digital clubbing, periostosis and/
or pachydermia [31, 32]. Even clubbing and thickened skin
have been noticed in a few cases of CEAS. Thus, the Japanese
team (CEAS Atlas) is quite convinced that CNSU/CEAS is a
distinct autosomal recessive disease where gene mutation
plays a major role in the pathogenesis [See].

Umeno et al. also tried to bring out similarities in the path-
ogenesis of CMUSE, CEAS and NSAID enteropathy [4ee].
This team is of the opinion that impaired prostaglandin func-
tion is the primary mechanism behind all the three disease
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entities and should be grouped under a “Prostaglandin associ-
ated enteropathy” [4ee, See].

Clinical Features and Diagnostics Issues

The majority of these patients have a prolonged and protracted
clinical course. These patients never fail to amaze the clini-
cians as most of the patients show intermittent episodes of
ileus and/or GI bleed with intervening periods of normalcy
which may run into decades [3e, 13]. The superficial ulcers
present in the SI, especially in the jejunum and ileum are the
cause of obscure GI bleed or iron deficiency anaemia. Short-
segment stenosis or strictures cause intermittent obstructive
symptoms most commonly manifested as pain. These ulcers
and strictures are notorious to recur even after medical and
surgical treatment.

Most of these patients would have undergone several diag-
nostic procedures, and the final diagnosis is based on collab-
orating all the clinical, endoscopic and histological features
and ruling out other common causes of small bowel ulcera-
tions and obstruction. The colon and stomach are classically
spared in this disease. The inflammatory markers such as
erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) are negative. Multiple small, shallow, superficial ulcers
that may be circular or oval may be noticed during balloon
enteroscopy (BE) and wireless capsule endoscopy (CE).
Histology of these ulcers shows the involvement of only the
mucosa or submucosa with non-specific ulcerations (hence
the name CNSU). Granulomas are conspicuous by their ab-
sence. Stenosed segments are multiple, ultrashort with long
intervening mucosa.

Small bowel evaluation should begin with abdominal com-
puted tomography (CT) or CT enteroclysis followed by balloon
enteroscopy. Both CE and BE are excellent diagnostic modal-
ities to evaluate the small lesions of the SI [33-36]. While CT
scan may miss some superficial ulcerations, wireless CE is the
best non-invasive imaging modality to diagnose CMUSE or
CNSU. Nevertheless, based on previous experiences, CE
should either be contraindicated or should be used with utmost
caution in a patient with suspected CMUSE as there is a high
probability of capsule retention [37+¢]. Tao et al. have shown
that around 60% of the patients have CE retention which re-
quired either surgical or endoscopic intervention [37ee].

BE, on the other hand, can evaluate the superficial ulcers
and stricturous segments [35, 36]. The additional advantage of
obtaining histology samples makes it as the investigation of
choice to assess these rare cases of small bowel ulcers and
strictures. The technical issues and invasive nature of the pro-
cedure are the drawbacks associated with BE.

We need to exclude Crohn’s disease, NSAIDS enteropathy
and NGUIJI before we can stamp these disease entities as
CMUSE or CNSU. Crohn’s disease involving the SI is very
similar in presentation. However, features of systemic
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inflammation (inflammatory markers are classically negative),
granulomas, transmural involvement in histology, fistulae and
fissures and colon or esophageal or gastric involvement rule
out CMUSE/CNSU and make Crohn’s disease the more likely
diagnosis [23]. The superficial ulcers and short-segment stric-
tures also closely resemble NSAIDS enteropathy or dia-
phragm disease [38—41]. Umeno et al. have shown that
NSAIDS enteropathy and CMUSE/CNSU share the similar
pathogenesis of impaired prostaglandin function. In fact, the
ulcers and stenosed segments/diaphragms very closely resem-
ble those of CMUSE/CNSU [39, 40]. Thus, a careful drug
history (although some can present without any drug history
as well) is a must before diagnosing CMUSE. Another differ-
ential diagnosis is NGUIJI, which will be discussed subse-
quently. NGUIJI presents with malabsorption syndrome
(MAS) rather than GI bleed and is usually associated with
partial or complete villous atrophy and is mostly present in
adult-onset celiac disease (Table 1).

The diagnostic criteria for CMUSE/CNSU were based on
previous studies [2¢, 3¢, 12¢¢, 370¢]:

1. Unexplained small bowel strictures

2. Superficial ulcer in the mucosa and submucosa

3. Chronic or relapsing ulcerative stenosis and abdominal
pain

4. No signs of systemic inflammation

5. Persistent and occult blood loss from the gastrointestinal
(GI) tract except during bowel rest or postoperative period

Nevertheless, on careful analysis, these diagnostic criteria
appear fallacious. The criteria are mostly based on clinical
features. It cannot rule out diseases such as Crohn’s and
NSAIDs enteropathy. The criteria do not stress on the endo-
scopic images, or the histopathological features. With the re-
cent discovery on genetics, gene mutation should be a major
diagnostic criterion. Based on the research articles on
CMUSE/CNSU and CEAS, all the important diagnostic fea-
tures (which include clinical data, genetic analysis, endoscop-
ic images, histological reports) are summarized in Table 2.

Treatment

It is always difficult to treat a disease whose pathogenesis is
unclear. As initially CMUSE was believed to be an “autoim-
mune disease” or a case of “atypical vasculitis”, treatment
with steroids has been tried in almost all the reported cases
[10ee, 17]. The CEAS ATLAS team from Japan believes that
CMUSE has a favourable response to steroid therapy while
CNSU/CEAS cases do not show any response. However, on
careful scrutiny, it is seen that corticosteroid therapy in the
majority of cases of CMUSE has shown either mixed or dis-
appointing results [13, 14]. The few patients, who respond to
it, have a recurrence in the later course of life.
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Table 1 Basic differences between CMUSE/NVHM, CNSU/CEAS and NGUIJI

CNSU/CEAS]e] CMUSE/NVHM NUJI
Age and gender Adults Adults Adults

Female predominance Male predominance Similar
History: number of cases Exclusively reported from Mostly reported from European countries and Most

quoted in literature
Clinical features

Sites of involvement
Duodenum
Jejunum
Tleum

Ulcers

Strictures/stenosis

Skip lesions

Associated villous atrophy
Genetics

Pathology

Associated with celiac disease
Treatment
Steroids
Immunosuppressant
Anti TNF agonists
Surgery
Gluten-free diet

Japan
Abdominal pain due to
ileus > bleed > diarrhoea

Exclusive small intestine
Rarely

Rarely

Most common site

100% yes
Eccentric

Shallow

Multiple

Circular or oblique

100%
Present
Not present

SLCO2A1

Gene

Superficial ulcer with
non-specific
inflammation

No

No response
Some response
No evidence
Yes

No response

South Korea
Abdominal pain
due to ileus >
bleed > diarrhoea
Exclusive small intestine
Rarely
Common site
Common site
100% yes
Eccentric
Shallow
Multiple
Circular or oblique
Geographic
100%

Present
Not present

PLA2G4A gene

C2 deficiency

Superficial ulcer with
non-specific inflammation

No

Some cases respond
No response
Respond

Yes

No response

Diarrhoea > malabsorption>
abdominal pain

Mostly small intestine
Common site
Common site
Uncommon site

100% yes
Shallow
Multiple
Geographic
Erosions

May or may not be present
Continuous lesions

Almost always present

Superficial ulcer with villous
atrophy
with intraepithelial
lymphocyte
(IEL) infiltrates

Yes

Yes
Yes
Respond
No

Yes sometimes

Immunomodulators like 5-aminosalicylic acid (SASA) and
thiopurines have been also tried, but these drugs also do not
show any promising results [23]. However, recently, an ado-
lescent with CEAS was treated successfully with high-dose
steroids and maintained successfully with azathioprine [42].
De Schepper et al. reported that anti-TNF therapy with
infliximab induced remission in one patient with CMUSE
[43<]. However, with the lack of robust clinical data or ab-
sence of long-term follow-up of the above-described case,
infliximab cannot be recommended routinely in cases of
CMUSE or CNSU.

Enteral and parental nutrition along with iron supplementa-
tion is given to most of the patients. Patients should be educated
to take a non-residual diet and medium-chain triglycerides
[10ee, 13]. We had a good experience in treating a patient with
CMUSE who had recurrent episodes of small bowel bleed

despite multiple surgeries. This patient responded to hormonal
therapy containing ethinyl estradiol and norethisterone [13].
This is probably because angioectasias were noted in the histo-
logical specimens of the ulcerated lesions.

Most of these patients undergo surgeries for their obstruc-
tive symptoms. However, after a symptom-free period of few
years, recurrence occurs invariably, and these patients are like-
ly to undergo multiple surgeries [10ee, 13, 23].

Once the genetic basis of the disease is established, the
pathogenesis can be elucidated and molecular or gene therapy
can be targeted accordingly. A mutation in the gene involving
PGE2 has been identified; prostaglandin therapy in form of
misoprostol can be tried. However, multicentric clinical trials
are required to evaluate the response of misoprostol/anti-TNF
therapy/sex hormones in this rare disease. At present, treating
CMUSE/CEAS can be extremely frustrating.

@ Springer



53 Page 60of 9

Curr Gastroenterol Rep (2019) 21:53

Table 2  Proposed “diagnostic criteria of CMUSE/CNSU”

1. Medical history and clinical presentation

Prolonged course (running into decades) associated with recurrence.
Symptom-free intervals

Family history may be positive

Persistent and occult blood loss from the gastrointestinal tract
Chronic and relapsing episodes of small bowel obstruction
Chronic iron-deficiency anaemia

Rarely presents with diarrhoea and malabsorption

2. Biological signs of systemic inflammation are absent (ESR and CRP
are normal)

3. Exclusive small intestine(SI) involvement without colonic, gastric or
esophageal involvement

4. No extraintestinal manifestations
5. Small bowel imaging
In CT enteroclysis: multiple short-segment stenoses of the SI

Endoscopic (balloon enteroscopy) findings: “Multiple, oval or circular,
shallow and superficial ulcers” and sharply demarcated from
surrounding normal mucosa

Capsule endoscopy (CE): contraindicated/use with utmost caution
6. Histological findings

Non-specific inflammation, superficial ulcers not reaching proper
muscular layer, submucosal fibrosis

Absence of any granuloma formation or transmural involvement
7. Absence of any drug history (especially NSAIDS)
8. Gene mutation positive for SLCO2A1 gene and/or PLA2G4A gene

NGUJI: an Ulcerating Disease Associated With Celiac
Disease?

During the 1960s, when CMUSE was first described, Jeftries
and his team reported a similar syndrome affecting the SI. This
syndrome was termed as “chronic ulcerative non-
granulomatous jejunitis” that was characterised by chronic
diarrhoea, weight loss and clinical features of malabsorption
which were due to “multiple jejunoileal ulcerations, associat-
ed with total or subtotal villous atrophy” [44].

Modigliani et al. tried to establish the relationship with
refractory celiac disease (RCD) with these idiopathic small
bowel ulcerations [45]. The authors believe that the spectrum
of RCD includes ulcerative jejunoileitis and enteropathy-
associated T cell lymphoma (EATL) [46].

NGUIJI is an extremely rare condition. So far, a handful of
cases, mostly on adult patients with RCD, have been reported
in the literature [44, 45, 46, 47-52]. Only one case of ulcer-
ative jejunoileitis has been reported in a child with RCD [51].

Most prominent clinical features include small bowel diar-
rhoea and features of malabsorption. GI bleeds and episodes
of ileus, which are the predominant features of CMUSE/
CNSU, are rarely seen in NGUIJI. The proximal SI especially
jejunum and proximal ileum are commonly involved. Small
bowel imaging studies are required for the diagnosis of
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NGUIJI. Barium swallow studies and CT enteroclysis show
non-specific findings. CE can beautifully demonstrate not on-
ly the ulcers but also the associated villous atrophy [52, 54].
Unlike CMUSE, no cases of capsule retention have been de-
scribed. BE has the additional advantage of procuring histo-
logical samples, which shows superficial ulcers, villous atro-
phy and proliferation of intraepithelial mononuclear cells.
Serology may be positive for celiac disease (CD).

As NGUIJI is most commonly associated with CD, gluten-
free diet (GFD) is tried in this disease. However, even after
strict GFD, patients do not show the necessary improvement.
This is probably because the disease is associated with refrac-
tory CD which does not respond to GFD. Corticosteroid and
immunosuppressant therapy shows a good response. There
are case reports where thiopurines and TNF antagonists have
shown good response [49, 55].

The diagnostic criteria are given by Jeffries et al., way back
summarises NGUIJI which are [44¢]:

1. Typical clinical presentation with abdominal pain, diar-
rhoea and malabsorption

2. The presence of villous atrophy, ulceration and mononu-
clear cell infiltrate in jejunal biopsy specimens

3. Failure to induce a clinical remission on a gluten-free diet

CMUSE, NVHM, CNSU, CEAS and NGUJI: Same Disease,
Different Names?

The differences and similarities of CNSU/CEAS, CMUSE
and NGUIJI are given in Table 2. Although the Japanese
endoscopists [See, 23] strongly believe that CMUSE and
CNSU/CEAS are different entities, yet the scare shreds of
evidence suggest that they actually belong to the same spec-
trum. After the dramatic discovery of SLCO2A1 gene muta-
tion, the name CNSU was changed by the Japanese
endoscopists to CEAS. Umeno et al. suggest that
CNSU/CEAS is different from CMUSE and NSAID enterop-
athy, and gene analysis can differentiate the above conditions
[4ee, 23]. They argue that the male predominance, response to
steroid therapy, and predominant involvement of the jejunum
are found in CMUSE which are uncommon in CEAS.
Howeyver, on a careful review of literature, males and females
are equally affected, and both jejunum and ileum are affected
in CMUSE. Further, a large number of cases need to be
reviewed before the gender ratio and common site of involve-
ment can be quoted. Response to steroid therapy is disappoint-
ing even in cases of CMUSE [13, 15]. The basic clinical
presentation of the recurrent and prolonged clinical course of
exclusive yet pleurifocal SI involvement in the form of shal-
low discrete ulcers and strictures is similar in both the disease
condition. Hence, probably these descriptions (CNSU, CEAS,
CMUSE) represent the same disease condition, and more
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studies especially focussing on the genetic basis can clarify.
One problem with CEAS nomenclature is that how to deal
with the 30% of cases that fulfil the clinical criteria for
CMUSE/ CNSU, yet do not have the gene mutation [4ee,
See]. Alas, none of the reported patients with CMUSE re-
ceived a genetic test for SLCO2A1 gene mutation. Hence, it
is difficult to say whether CNSU/CEAS and CMUSE are dif-
ferent genetically. Multicentric and multinational genetic stud-
ies on this unknown disease entity are required.

As already discussed, Setaffy et al. have clarified that
NVHM and CMUSE are essentially the same disease entity
with similar clinical and pathological features.

NGUII is a cause of recurrent SI ulcerations associated
with villous atrophy. NGUIJI, widely believed to be a type of
refractory CD, appears to be different from CMUSE or
CNSU. This is because the jejunum and proximal ileum are
affected in a continuous manner in a celiac background.
Malabsorption and chronic diarrhoea are the predominant
clinical presentation. Short-segment SI stenosis is absent.
The ulcers described are continuous without any skip lesions.
Hence, NGUJI appears to be a disease entity different from
CMUSE/CNSU.

Conclusion

Evolution of small intestine imaging especially in the form of
wireless capsule endoscopy and balloon enteroscopy has
opened a Pandora box of new diseases that exclusively affect
the small intestine. These diseases are distinct from the inflam-
matory, infective or drug-induced conditions, traditionally de-
scribed before, in relation to the small bowel. They are
characterised by multiple superficial and sharply demarcated
ulcers and multifocal short-segment stenosis. These small
bowel ailments, although rare, cannot be ignored as the pa-
tients suffer for many years. However, the physician aware-
ness about CMUSE/CNSU and NGUII is very low. Several
multicentric and multinational studies are required to evaluate
these disease conditions along with the gene mutation studies.
Standard textbooks and gastrointestinal (GI) societies should
recognise these conditions and formulate guidelines, so that
awareness can increase, and more patients can be diagnosed
and treated in a systemic manner.
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