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Abstract

« Marina Hirabayash?® - Syun Matsuoka? - Toshiyuki Ishige - Hiroyuki Hao'

Background Myenteric ganglionitis is a disorder that causes intestinal motor dysfunction. It may be caused due to neoplastic,
central nervous system, or systemic infectious disorders. However, some cases are considered to be idiopathic in origin.

Case presentation A 33-year-old man was admitted to the hospital with sudden severe abdominal pain accompanied by watery
diarrhea. Computed tomography imaging revealed edema of the entire small intestinal wall without ischemic changes. Detailed
examination could not be performed for identifying the cause of abdominal pain because of the patient’s worsened general
condition, and he died 7 days after onset. The autopsy results confirmed the cause of the patient’s severe abdominal pain as an

idiopathic myenteric ganglionitis.

Conclusion Some patients with idiopathic myenteric ganglionitis might die without a definitive diagnosis during their lifetime
because of the rarity of this disease. When encountering severe intestinal motility abnormalities of unknown cause, physicians
should consider idiopathic myenteric ganglionitis when choosing therapy.
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Introduction

Intestinal pseudo-obstruction (IPO) is a clinical entity charac-
terized by intractable intestinal obstruction without any organ-
ic abnormalities [1]. Currently, IPO is classified as acute or
chronic according to disease duration and as primary, second-
ary, or idiopathic according to the underlying abnormality
[2—4]. IPO exhibiting chronic disease progression of unknown
cause, termed as chronic idiopathic intestinal pseudo-
occlusion (CIIP), can be pathologically classified as myopath-
ic, neuropathic, or mesenchymopathic [5, 6]. An abnormal
autoimmune response against intestinal skeletal muscle of
the muscularis propria, myenteric ganglionic cells, or Cajal
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cells is believed to be a major cause of CIIP [7, 8].
However, approximately 25% of CIIP cases show no histo-
pathological changes [9]. Therefore, IPO is considered a rare
disease entity because of the difficulty of making a definite
diagnosis. In addition, although it is rarely observed, there are
a few reports of myenteric ganglionitis as a fatal disorder with
an acute/subacute clinical course.

Herein, we describe the case of a young male patient who
died due to idiopathic myenteric ganglionitis (IMG) accom-
panied by sudden abdominal pain. At autopsy, his disorder
was clinicopathologically identified as IMG of the small in-
testine, characterized by severe lymphocytic infiltration and
loss of ganglion cells in the small intestinal Auerbach’s
myenteric plexus. Currently, only seven cases of clinicopath-
ologically proven IMG have been reported in the literature [8,
10-12]. We also review the clinicopathological features of
previously reported cases of IMG.

Clinical summary
A 33-year-old man with no previous personal medical history

or family history visited a local clinic with primary complaints
of fever, abdominal pain, and vomiting. Computed
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tomography (CT) imaging demonstrated thickening of the
small intestinal wall. However, as his blood test disclosed a
normal inflammatory response, he was followed up on an
outpatient basis. After 3 days of onset, he developed severe
abdominal pain accompanied by watery diarrhea, and he was
hospitalized 4 days after the onset. At day 5 after onset, his
blood test revealed a high inflammatory response and a de-
creased number of platelets. Contrast-enhanced CT imaging
showed edema of the entire small intestinal wall, but there
were no ischemic changes. Although we considered the pos-
sibility of superior mesenteric artery embolism or inflamma-
tory bowel disease, further examination could not be per-
formed because of the patient’s worsened general condition.
He was treated with carbapenem antibiotics, immunoglobulin
preparations, and thrombomodulin based on the clinical diag-
nosis of acute enteritis and disseminated intravascular coagu-
lation (DIC) syndrome. However, 6 days after onset, he de-
veloped metabolic acidosis, hyperkalemia, hypocalcemia, and
hypoglycemia, and he died on the 7th day.

An autopsy of the systemic organs was performed 2 h and
48 min after his death. Macroscopic examination revealed
widespread severe submucosal edema and hemorrhage
throughout the small intestine and thinning of the intestinal
wall of the ileum. The colon also demonstrated thinning of the
intestinal wall and mild submucosal hemorrhage (Fig. 1).
There was no obvious thrombus formation in any of the arter-
ies supplying the small and large intestines. Mild submucosal
hemorrhage was observed in the stomach.

Histopathologically, changes resembling ischemic enteritis
were detected in the mucosal layer of the small intestine (Fig.
2a). The submucosal layer of the small intestine was affected
by congestion, edema, and mild chronic inflammatory cell
infiltration. The most characteristic feature of the small intes-
tine was localized infiltration of neutrophils, plasma cells, and
lymphocytes in the Auerbach’s myenteric plexus and its sur-
rounding muscularis propria. Aggregates of histocytes
engulfing nuclear dust were conspicuous in the muscularis
propria of the small intestine (Fig. 2b). In the Auerbach’s
myenteric plexus, degeneration and loss of ganglionic cells
were prominent, with destruction of its surrounding

muscularis propria and peripheral nerves of the myenteric
plexus (Fig.2c, d). CD117-positive interstitial cells of Cajal
were not detectable in the small intestinal lesion. These de-
structive pathological features were most prominent in the
jejunum, followed by the duodenum and then the ileum.

Immunohistochemical examination showed that the infil-
trating inflammatory cells in the small intestinal destructive
lesion were predominantly CD3-positive T cell lymphocytes
(Fig. 2e). More of these T cells expressed CDS8 than CD4 (Fig.
2f, g). In the background, CD68-positive histiocytes were
conspicuous in the lesion (Fig. 2h). A hemorrhagic tendency
and/or DIC-associated microthrombus formation were ob-
served in other organs, but no neoplastic infectious lesions
were found. The patient’s condition was finally clinicopatho-
logically diagnosed as IMG.

Discussion

This report describes a case of a young male patient who died
from IMG within a short time period after onset. The patient
exhibited the following clinicopathological and radiological
characteristics: acute progressive abdominal pain, vomiting
and watery diarrhea, thickened small intestinal wall demon-
strating edema, and localized inflammatory cell infiltration
with marked destruction of the myenteric plexus of the small
intestinal muscularis propria.

No clinical or pathological lesions were detected in the
systemic organs, suggesting the possibility of secondary IPO
such as paraneoplastic syndrome related to pulmonary small
cell carcinoma and neuroblastoma or infectious diseases [10,
11]. In contrast, localized lymphoplasmacytic infiltration with
macrophage accumulation was detected in the small intestinal
muscularis propria layer, and loss of ganglionic cells of the
Auerbach’s myenteric plexus was prominent. However, we
could not identify the cause of these inflammatory cell infil-
trations. Therefore, we believe that the present case was not
primary or secondary IPO, but idiopathic PO, termed as IMG
[8, 10-12].

Fig. 1 Macroscopic features of the small intestine affected by intestinal
myenteric ganglionitis. Almost the entire small intestine (jejunum to
ileum) demonstrated dilatation of the lumen and thinning of the wall, in
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revealed dilatation, thinning of the wall, and submucosal hemorrhage,
and the colon was relatively well preserved (b)
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Fig. 2 Microscopic features of intestinal myenteric ganglionitis in the
small intestine. The small intestinal mucosal layer demonstrated mild
ischemic enterocolitis-like changes, and edema affected the submucosal
layer (a). The small intestinal muscularis propria layer was severely af-
fected by inflammatory cell infiltration (b). Auerbach’s plexus was
destroyed by inflammatory cells, including small- to medium-sized lym-
phocytes and macrophages, and a few degenerated ganglion cells could

IMG is a very rare disorder characterized by inflammatory
cell infiltration confined to the myenteric plexus of the intes-
tinal tract in young adults, which causes severe intestinal mo-
tility disorders [8, 10]. Until date, seven IMG cases have been
reported, including our case; the clinicopathological findings
of'these cases are summarized in Tables 1 and 2 [8, 10-12]. Of
these seven cases, four were males and three were females.
The average age at onset was 31 years (median, 37.5 + 17.5
years; range, 20-55 years). The IMG lesions primarily in-
volved the small intestine in three cases and the large intestine
in four cases. However, the small intestine was also affected
by IMG lesions in two of the four cases primarily involving
the large intestine; therefore, it could be assumed that the
small intestine tends to be affected by the IMG lesion. Two
of the seven patients were tested for anti-Hu antibodies, and
both were found to be immunopositive, although no findings
were detected suggestive of paraneoplastic syndrome [8, 12].
Anti-Hu antibody is one of the antineuronal autoantibodies
associated with paraneoplastic syndrome [13], and it has been

be found in the lesion (¢). Neurofilament protein immunohistochemistry
revealed marked peripheral nerve loss of Auerbach’s plexus (d). In addi-
tion, prominent infiltration of CD3-positive T cell lymphocytes was ob-
served in the small intestinal muscularis propria layer (e). In the small
intestinal muscularis propria layer lesion, CD8-positive T cell lympho-
cytes (f) infiltrated more frequently than CD4-positive T cell lymphocytes
(g). Several CD68-positive macrophages also aggregated in the lesion (h)

suggested that the presence of anti-Hu antibodies leads to the
death or apoptosis of myenteric neurons, resulting in gastro-
intestinal dysfunction and movement disorders [13].
However, at present, it is unclear whether the presence of
anti-Hu antibodies is directly associated with nerve damage
or is simply a result of nerve damage [12]. Further clinico-
pathological studies including autoantibodies are required to
understand the cause of IMG.

Histopathologically, IMG is characterized by dense
lymphoplasmacytic infiltration restricted to the myenteric
plexus and by degeneration or loss of myenteric ganglion cells
[8]. De Giorgio et al. found that the degree of inflammation
and neuronal damage in IMG lesions differed according to the
stage of IMG [8]. In the early stages of IMG, the lesions were
affected by severe inflammation with degeneration of gangli-
on cells, but without apparent neuronal loss. On the other
hand, there was an evident loss of myenteric ganglion cells
with mild inflammatory cell infiltration in the late stages [8].
Although our case was characterized by prominent
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Table 1 Clinical findings of 6 cases with intestinal myenteric ganglionitis
Age Sex D/A Paraneoplastic  Anti-Hu Ab Lesion Treatment
phenomenon
Operation  Steroid
Racalbuto et al. [10] 29 F D year 5 months) - ND Whole intestine + +
(especially colon)

De Giorgioetal. [8§] Casel 23 F A - ND Whole colon +

Case2 20 M A - + Eso, Sto, small intestine, T-Col + +

Case3 55 F A - ND Whole colon + -
De Giorgio et al. [11] 22 M A - ND L1 + +
Basilisco et al. [12] 35 M A - + L1 + +
Present case 33 M D (7 days) - ND Whole small intestine - -

J>D>1)

M male; F female; D died; A alive; Ab antibody; ND no data; Eso esophagus; Sto stomach; 7-Col transverse colon; J jejunum; / ileum; D duodenum

inflammation with obvious degeneration and loss of
myenteric ganglion cells in the IMG lesions, we believe that
these histopathological features suggest the transition of dis-
ease stage from early to late.

Selective T cell infiltration into the myenteric plexus was the
common histopathological finding in six cases of pathologically
proven IMG [8, 10-12]. De Giorgio et al. suggested that T cell
infiltration in IMG contributes to the degeneration and/or loss of
the enteric Auerbach’s plexus, based on the immune response
against myenteric ganglion cells by both CD4-positive helper T
cells and CD8-positive T cytotoxic/suppressor T cells, and that
the degeneration and/or loss of myenteric ganglion cells could
be due to cytotoxic activity against these cells [11]. In fact,
severe T cell infiltration was detected in the lesions of patholog-
ically proven IMG [8, 10-12]. In addition, a high expression of
chemokine macrophage inflammatory protein-1 alpha (MIP-1
alpha), produced by macrophages, was reported in IMG lesions
[14]. It has been reported that MIP-1 alpha is the chemokine that
recruits inflammatory mononuclear cells into a lesion [14, 15].
Karpus et al. investigated T cell-mediated autoimmune disease
and reported that the production of MIP-1 alpha correlated with
increasing disease severity [15]. Although previous studies did
not describe macrophage infiltration in IMG lesions, not only T

cells but also macrophages were easily detectable in the IMG
lesions of the present case. With regard to myenteric ganglion
cells, previous reports have described a decreased expression of
bcl-2 gene products, which function in apoptosis, in the
myenteric ganglion cells of IMG lesions [14, 16].
Unfortunately, we could not determine bcl-2 expression in the
myenteric ganglion cells in the IMG lesions, because only a few
residual myenteric ganglion cells were observed in the present
case. However, these pathological findings appear to support the
hypothesis of De Giorgio et al., i.e., T cell infiltration might
reflect the immune response directly against the myenteric plex-
us [11].

In the present case, the infiltration of CD8-positive T cells
was predominant. The CD4/CD8 ratios of infiltrative T cells
in IMG lesions have been reported in three pathologically
proven IMG cases [8, 10-12]. In two cases, neither CD4-
positive nor CD8-positive T cells were predominant [8, 11].
In the remaining one case, reported by Racalbuto et al., CD4-
positive T cells were predominant [10]. The timing of patho-
logical examinations of the IMG lesions was different be-
tween the cases; therefore, we suggest that the differences in
the CD4/CDS ratio in IMG lesions depend on the discase
stage or disease activity.

Table 2 Pathological findings of 6 cases with intestinal myenteric ganglionitis

Intestinal wall affected by IMG

Myenteric plexus Inflammatory cells

Thickness Perforation Ganglion cell Cajal cell (CD4/CDS ratio)

Racalbuto et al. [10] Thin + - 1 CD4 > CD8
De Giorgio et al. 8] Case 1 Thick - 1 ND ND

Case 2 ND - 1 ND ND

Case 3 ND + (multiple) i ND CD4 =CD8
De Giorgio etal. [11] ND - ND ND CD4 = CDS8
Basilisco et al. [12] ND - U ND ND
Present case Thin - 1 1 CD4 < CD8

IMG intestinal myenteric ganglionitis; ND no data
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Among the seven patients with pathologically proven
IMG, two died due to the disorder, including one patient with
colonic perforation. However, the other patient who died had
no perforation of the alimentary tract, and there appeared to be
no correlation between perforation of the alimentary tract and
prognosis. However, histological observations demonstrated
that both these patients had thinned intestinal walls in the IMG
lesion compared with patients with a better prognosis.
Thinned intestinal walls might be one of the possible features
indicating a poor prognosis for IMG. As of now, further ac-
cumulation of cases and clinicopathological and radiological
analyses are required to elucidate the factors associated with
the prognosis of IMG.

Conclusion

IMG is rarely encountered in daily clinical practice. However,
when intestinal motility disorders of unknown cause are de-
tected in young adults, IMG should be included in the differ-
ential diagnosis. Testing for anti-Hu antibodies and perfor-
mance of intestinal full-thickness biopsy would also be desir-
able. The application of steroid pulse therapy has been
claimed for IMG treatment [8, 12] because IMG has been
believed to be associated with an immune response against
myenteric ganglion cells. However, there is currently no
established treatment for IMG. Therefore, further accumula-
tion of cases and clinicopathological and radiological analyses
are necessary to establish the appropriate treatment for IMG.
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