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Abstract

A 64-year-old man presented to our hospital with abdominal pain and 4-5 episodes of watery diarrhea per day for 2 months.
Abdominal ultrasound examination revealed a mass in the peritoneal cavity, and computed tomography showed a 13.4 cm
mass in the mesentery and a 3 cm mass in the mesocolon. The patient underwent laparoscopic partial resection for diagnosis.
Microscopically, abundant fibrosis and numerous immunoglobulin (Ig) G4-positive plasma cells were observed. The serum
level of IgG4 was 665 mg/dl postoperatively. These findings suggested that the lesion was consistent with IgG4-related scle-
rosing mesenteritis. Oral steroids resulted in rapid disappearance of symptoms and a decrease in masses. Recently, sclerosing
mesenteritis are reported as IgG4-related disease or mimicking IgG4-related disease but multiple lesions rarely occur in the
same organ. We report a case of [gG4-related sclerosing mesenteritis with multiple lesions without involvement of other

organs, such as the pancreas and salivary glands.
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Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a fibro-
inflammatory condition in affected organs characterized by
elevated immunoglobulins and good responsiveness to ster-
oid treatment; immune-mediated entities have often been
suggested [1, 2]. However, the pathophysiological mecha-
nisms are not fully elucidated. The disease was described in
the pancreas in 2001 [3]. Over the next decade, it became
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clear that the organs with strong predilection were the pan-
creas, salivary glands, bile duct, orbits, kidneys, lungs,
aorta, retroperitoneum, pachymeninges, and thyroid gland
[4, 5]. IgG4-related sclerosing mesenteritis (IgG4-related
SM) is rare, and thus limited information is available. Here,
we report a case of I[gG4-RD that occurred in the intestinal
membrane and mesocolon.

Case report

A 64-year-old man presented to our hospital with abdomi-
nal pain around the umbilical region and 4-5 episodes of
watery diarrhea per day for 2 months. Within this period, he
reported reduced appetite and weight loss of 2 kg. He had
no history of external wounds, abdominal surgery, allergic
disease, or medication before the appearance of symptoms.
Body temperature was 36.7°C on admission. On physical
examination the abdomen was soft and slightly tender.
Bowel movements were frequent.

Laboratory findings showed mild anemia with a hemo-
globin level of 12.7 g/dL, mild elevation of C-reactive
protein (CRP) to 4.20 mg/dL, and an increase in soluble
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IL-2 receptor (sIL-2R) [1781 U/mL (normal <496 U/mL)].
Lactate dehydrogenase (LDH) levels were normal. The
tumor markers for carcinoembryonic antigen (CEA) and
carbohydrate antigen 19-9 (CA 19-9) were within nor-
mal limits (Table 1). Abdominal ultrasound examination
revealed a 10 cm mass in the peritoneal cavity (Fig. 1a).
Contrast-enhanced computed tomography (CT) showed
soft tissue masses in the upper mesentery (Fig. 2b, c) and
transverse mesocolon (Fig. 2d). Multiple small nodules

were observed around the masses. On magnetic resonance
imaging (MRI), the tumor was visible in the upper mesen-
tery on a low-intensity T1-weighted image (Fig. 2a), a low-
intensity T2-weighted image (Fig. 2b), and a mildly high-
intensity T2-weighted image with fat saturation (Fig. 2c),
as well as a decreased diffusion on diffusion-weighted
imaging (DWI) (Fig. 2d). We confirmed absence of other
organ involvement using contrast-enhanced CT; we did not
perform positron emission tomography (PET) CT in this

Table 1 Laboratory findings on

admission WBC 8210 /mL
Neutro 5900 /mL
RBC 440 x 10¥mL
Hb 12.7 g/dL
Plt 34.5 x 10¥mL
PT 13.5 S
APTT 284 S
Fib 636 mg/dL

T-bil 0.8 mg/dL Na 140 mEq/L
AST 17 IU/L K 3.7 mEq/L
ALT 16 IU/L Cl 107 mEq/L
LDH 137 IU/L Ca 8.4 mg/dL
ALP 217 IU/L CRP 42 mg/dL
y-GTP 26 IU/L CEA 2.1 ng/mL
AMY 128 IU/L CA19-9 20.6 U/mL

T-cho 116 mg/dL sIL-2R 1781 U/mL

TP 7.1 g/dL

Alb 32 g/dL

BUN 12.9 mg/dL

Cr 0.98 mg/dL

sIL-2R soluble IL-2 receptor, CEA carcinoembryonic antigen, CA /9-9 carbohydrate antigen 19-9

Fig.1 a Abdominal ultrasonography shows a 10 cm mass in peritoneal cavity (yellow arrow head). b, ¢ Contrast-enhanced computed tomogra-
phy shows a 13.4 cm mass (yellow arrow) in the upper mesentery. d Mass (yellow arrow) in the transverse mesocolon
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Fig.2 Abdominal magnetic resonance imaging (MRI) (a) MRI
T1-weighted image shows low intensity (yellow arrow) in the upper
mesentery. b MRI T2-weighted image shows low intensity (yellow
arrow) in the upper mesentery. ¢ MRI T2-weighted image with fat

case. Upper gastrointestinal endoscopy and colonoscopy
showed no particular findings that might cause pain or diar-
rhea. An increased number of IgG4-positive plasma cells
was not observed on biopsy of the gastrointestinal mucosa,
such as the esophagus, stomach, duodenum, ileum, colon
and rectum. Eosinophilic infiltration (less than 10/HPF) was
observed in the biopsy specimens of the terminal ileum and
ascending colon.

Based on the above findings, we could not exclude malig-
nant lymphoma in the mesentery. Pathological diagnosis
was performed via laparoscopy. Intraoperative findings
showed that the small intestinal mesentery was involved in
the tumor, which became a mass of the peritoneum, with
poor mobility. The tumor had no adhesions to the intes-
tinal tract, but was adherent to the retroperitoneum. The
tumor itself was hard with redness. Many yellow nodules
of approximately 1 cm were found on the peripheral side of
the tumor (Fig. 3a). A tumor measuring approximately 3 cm
was located on the dorsal side of the transverse mesentery,
and the surface was red and covered with many capillar-
ies (Fig. 3b). Murky ascites was observed in the abdominal
cavity, and cytology and bacterial culture examination of
the ascites were negative for bacterial growth. A part of the

saturation shows mild high intensity (yellow arrow) in the upper mes-
entery. d MRI diffusion-weighted image shows decreased diffusion
(yellow arrow) in the upper mesentery

main tumor was resected, and intraoperative rapid pathol-
ogy confirmed that atypical cells were present. On histo-
pathological examination, the resected specimen contained
adipose tissue (Fig. 4a), and abundant fibrosis was observed
in the adipose tissue septum, accompanied by infiltration of
lymphocytes, plasma cells, and histiocytes. Atypical cells
and storiform fibrosis were not observed (Fig. 4b). Further
immunohistochemical staining (IHC) was performed, and
liposarcoma was excluded. Elastica Masson trichrome stain-
ing showed that the adipose tissue septum had remarkable
fibrosis (Fig. 4c), and Elastica van Gieson staining showed
no obliterative phlebitis (image not shown). Abundant [gG4-
positive plasma cells were observed in the septa (Fig. 4 d, e).
The number of IgG4 + cells/high-power field was > 100. The
1gG4 +/1gG1 + plasma cell ratio was 55.4%. These findings
suggested that the histological diagnosis was IgG4-related
sclerosing mesenteritis. The serum IgG4 and IgG levels were
measured after biopsy. I[gG4 level was increased to 665 mg/
dL (normal range 4-108 mg/dL) and IgG was 2492 mg/dL
(normal range 820-1740 mg/dL).

Oral steroid therapy (prednisolone, 0.5 mg/kg) was
administered to treat IgG4-related sclerosing mesenteri-
tis and gradually tapered every 2 weeks. Diarrhea and
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Fig.3 Intra-operative findings contrasted with computed tomography peripheral side of the tumor. b Tumor of about 3 cm on the dorsal
images. a Small intestinal mesentery was involved in the tumor that side of the transverse mesentery; the surface was covered with many
became a mass of the peritoneum. Yellow nodules were found on the capillaries

Fig.4 Histological examination of resected tissue from mesenteric remarkable fibrosis (original magnification, X 200). d IgG4 staining
mass. a Resected tissue is composed of adipose tissue (hematoxy- shows that abundant IgG4-positive plasma cells are observed (origi-
lin and eosin staining). b Numerous plasma cells and lymphocytes nal magnification, X 100). e IgG4 staining shows that abundant IgG4-
in fibrosed tissue (hematoxylin and eosin staining, X400). ¢ Elastica positive plasma cells are observed (original magnification, X 400)
Masson Trichrome staining shows that the adipose tissue septum had
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abdominal symptoms rapidly improved, and a month later,
disappeared completely. The serum IgG4 and IgG levels
also decreased rapidly. Body weight and nutritional sta-
tus, such as serum total cholesterol and albumin levels,
improved over time (Fig. 5). At 6 months after the start of
steroid therapy, no relapse of the symptoms or regrowth of

Fig.5 Clinical course IgG4
and IgG decreased and the

the mass was observed. CT scan performed 1 month later
showed that the main tumor size in the upper mesentery
had decreased from 13.4 cm to 8.5 cm and the mass in
transverse mesocolon was unclear (Fig. 6a—c). MRI per-
formed 6 months later showed that the main tumor and
the mass in the transverse mesocolon had become unclear
(Fig. 6d—g). Remission continued.

Prednisolone (mg) 3¢ 25 20 15 125 10 75

abdominal symptoms disap-
peared rapidly after administra-
tion of steroid therapy; serum

| Abdominal pain

>

| Diarrhea

2492

total cholesterol and albumin
levels improved over time. EGD
esophagogastroduodenoscopy,
TCS total colonoscopy, CT
computed tomography, MRI

. A 948 941 980
magnetic resonance imaging, 665 701 ~ ° —o
CRP C-reactive protein, T-cho 471
total cholesterol, Alb albumin IgG4 (mg/dL) 177 163 155
t t } + } s } A
0 1 2 ﬁ 4 5 6 7 8  month
CRP (mg/dL) 4.2 2.89 1.5 0.08 0.15 0.11 0.18
T-cho (mg/dL) 116 134 128 216
Alb (g/dL) 3.2 3.2 3.1 3.4 3.9 4.1 4.1

Fig.6 Computed tomography (CT) and magnetic resonance imaging
(MRI) after administration of steroid therapy. Contrast-enhanced CT
after a month of starting steroid therapy shows decrease in the mass
size in the upper mesentery (a, b) and in the transverse mesocolon

(c) (yellow arrow). MRI T2-weighted image with fat saturation and
diffusion-weighted image after 6 months of starting steroid therapy
showed that the mass in the upper mesentery (d, e) and transverse
mesocolon (f, g) became unclear
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Discussion

IgG4-RD can occur in various organs [1, 2]. It often mani-
fests as multiple organ disease and can be confused with
malignancy, infection, or other immune-mediated condi-
tions. Some case reports on the relationship between IgG4-
RD and SM have recently been reported. In a previous
study, the histopathologic features of IgG4-related scle-
rosing disease were observed in four of 12 patients with
sclerosing mesenteritis [6].

The median age of patients with IgG4-RD was 67 years,
and the male to female ratio was 4:1 [7]. In contrast, the
mean age of patients with SM was 65 years, and 70% were
male [6]. Clinical presentation is non-specific, and patients
with IgG4-related SM present with symptoms similar to
those of patients with SM, such as abdominal pain, nausea,
vomiting, constipation, anorexia, and weight loss [6, 8].
IgG4-RD is typically subacute for months or years [2]. The
abdominal pain and diarrhea in our case presented mainly
over 2 months, and weight loss was also observed. It is
believed that abdominal pain and diarrhea in SM result
from compressive effects of the abdominal mass on the
bowel, vessels, and lymphatics [8]. Therefore, the wide-
spread lesions of the mesentery and multiple lesions, such
as the mesocolon in our case, may have caused abdominal
pain and diarrhea due to their compressive effect.

SM on CT is usually described as a heterogeneous, soli-
tary mass localized mainly in the mesentery with delocali-
zation of the small intestine and surrounding structures
[9]. IgG4-RD on MRI findings have relatively low signal
intensity on T2 imaging owing to their increased cellular-
ity and amount of fibrosis [10]. Mesenteric panniculitis
on MRI is characterized by a hyperintense signal on T2W
imaging with fat saturation, suggesting the presence of
edema [11]. Contrast-enhanced CT and MRI showed that
the mesenteric tumor in our case appeared as a finding of
intestinal inflammation, such as SM and IgG4-RD. When
multiple lesions occur, it is difficult to distinguish them
from neoplastic diseases, such as peritoneal dissemination
of cancer, malignant lymphoma, desmoid tumor, gastroin-
testinal stromal tumor, and liposarcoma, and histological
diagnosis is needed. In our case as well, multiple lesions
were found in the same organ, and malignant tumors and
malignant lymphoma could not be ruled out. Therefore, a
histological diagnosis was finally performed using a lapa-
roscope. Although PET-CT was not performed in our case,
a negative PET has a high diagnostic accuracy in exclud-
ing tumoral mesenteric involvement [12].

IgG4-RD is diagnosed based on the combined pres-
ence of radiological, serological, and histopathological
features. Radiological features tend to form tumefactive
lesions at multiple sites. Serological features include
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elevated serum IgG4 concentrations. The diagnosis of
IgG4-RD is based on the combined presence of a char-
acteristic histopathological appearance and an increased
number of IgG4-positive plasma cells. The critical his-
topathological features for diagnosis are storiform fibro-
sis, obliterative phlebitis, and dense lymphoplasmacytic
infiltrate [13]. In our case, storiform fibrosis and iterative
phlebitis were not observed. However, histopathological
features of an increased number of IgG4-positive plasma
cells and fibrosis were observed. Radiological, serologi-
cal, and histopathological features were observed, and our
patient presented with IgG4-related SM.

To the best of our knowledge, 14 cases of SM associ-
ated with increased IgG4 plasma cells have been recently
described (Table 2) [14-27]. Serum [gG4 levels were meas-
ured after resection and biopsy in 9 out of 14 cases, and it is
difficult to estimate IgG4-RD based on radiological findings
without histological analysis. Even though there were only
7 cases in which the values of IgG4 were > 135 mg/dl, the
serum [gG4 value (665 mg/dl) of our case was the highest
among these 14 IgG4 related SM cases. Serum IgG4 concen-
tration (280 mg/L) is useful in distinguishing IgG4-RD from
other diseases, and the serum IgG4 levels were 2-3 times
higher than the normal upper limit, which may serve as a
diagnostic marker to improve the diagnostic accuracy of the
disease [28].

Steroid therapy is remarkably effective for the treatment
of IgG4-RD [1, 2]. Our case also showed rapid improve-
ment in symptoms and lesions with steroid therapy [23-26].
Among the surgical resection patients [14-22], seven main-
tained remission after resection, one had relapsed symptoms
[18], and another with involvement of other organs [19] were
improved by steroid therapy. Patients with I[gG4-RD are at
a risk of recurrent disease or involvement of other organs
over time [1]. It is considered that these patients who are
diagnosed as IgG4-related SM should also be followed up
carefully.

IgG4-related gastrointestinal disease (IgG4-GID), includ-
ing IgG4-related SM, has not been fully established clin-
icopathologically. IgG4-GID may have mimickers [29], and
there are few cases in which serum IgG4 levels are high
that are amenable to histological diagnosis, as in our case.
IgG4-RD is a potentially multiple organ disease. Accord-
ing to Koizumi et al. [30], about half of IgG4-RD patients
displayed multiple IgG4-RD, and serum IgG4 levels were
significantly higher in those with other organ involvement.
IgG4-related SM with high serum IgG4 levels and with-
out other organ involvement, despite multiple lesions in the
same organ, was considered to be rare.

We present a case of [gG4-related SM with diarrhea as
the first symptom of multiple lesions without synchronous
organ involvement. The disease is rare, and more cases and
studies are needed to clarify its characterization.
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Table 2 Clinical and laboratory features of IgG4-related sclerosing mesenteritis found in the literature
Case Age Sex Main symptoms CRP Serum IgG4  Multiple Other organ Diagnostic Steroid therapy
and sign (mg/dL) (mg/dL) lesions in same involvement method
organ
1. Greenbaum 56 Female Fatigue and NA 134" None None Resection Not done
[14] constipation
2.Fukuda [15] 72 Male  Discomfort 0.44 50.8" None None Resection Not done
3. Butt [16] 60 Male  Abdominal pain NA 47" Mesocolon None Resection Not done
and distention
4. Abe [17] 77 Female Abdominal pain NA 114" None None Resection Not done
5. Manzano 25 Male  Abdominal pain 3.9 90 None None Resection Effective
(18]
6. Mori [19] 64  Male Abdominal pain 2.35 81" None Retroperito- Resection Effective
neum
7. Liu [20] 67 Male None NA 145 None None Resection Not done
8. Nomura [21] 82 Female Abdominal pain 11.22 171" None None Resection Not done
9. Minato [22] 52 Male Abdominal pain 4.5 127" None None Resection Not done
10. Takano [23] 25 Female Abdominal pain 10.33 21 None Maxillary EUS-FNA Effective
sinusitis
11. Hasosah 7 Female Abdominal 236 149 None None Surgical biopsy Effective
[24] pain, vomit-
ing, Diarrhea,
and fever
12. Sakemi [25] 78 Male  Abdominal pain 0.6 223" None Pancreas Surgical biopsy Effective
and distention
13. Das [26] 51 Male Nausea, 3.6 189 None None Surgical biopsy Effective
vomiting, and
weight loss
14. Lee [27] 70 Female NA NA 213" None None Segmental Start
resection
Present case 64 Male  Abdominal pain 4.2 665" Mesocolon None Surgical biopsy Effective
and diarrhea
NA not available, “Measurement after surgery
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