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Abstract: Background and Objectives: Immunoglobulin G4-related disease (IgG4-RD) is a recently
recognized immune-mediated, systemic condition of unknown etiology, associated with fibroin-
flammatory lesions. Diagnosis is set in the presence of IgG4-positive plasma cell infiltration of the
involved tissue and elevated serum IgG4 levels. However, approximately 30% of patients have
normal serum IgG4 levels. IgG4-RD may affect several organs, including the pancreas, bile ducts,
mesentery, retroperitoneum, and salivary glands, but the involvement of the gastrointestinal tract is
uncommon. Materials and Methods: The case series of 4 patients with IgG4-RD involving the intestinal
tract was observed in the period of 2017–2022. Colorectal and ileal biopsy specimens were stained
with hematoxylin and eosin and immunohistochemical techniques using monoclonal antihuman IgG4
primary antibody. Diagnosis of IgG4-RD was based on the presence of >50 cells/ HPF and IgG4/IgG
ratio >40 confirmed by two pathologists. Results: IgG4-RD was set in patients previously diagnosed
as affected by Crohn’s disease. Conclusions: Systematic IgG4 immunohistochemical staining should be
considered in the diagnostic workup of patients with gastrointestinal strictures, mimicking Crohn’s
disease. The exact prevalence of the condition is likely more frequent than reported and should be
defined by a large series of consecutive patients.

Keywords: immunoglobulin G4-related disease; IgG4-RD; inflammatory bowel diseases; Crohn’s
disease; intestinal strictures

1. Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a recently recognized immune-
mediated, systemic, inflammatory condition of unknown etiology [1–5]. First described
as autoimmune pancreatitis [6–8], it consists of a wide range of disorders that involve a
variety of organs including the urinary tract [9], liver and bile ducts [7], skin [10], pleura,
peritoneum, and meninges [2,4,5]. They may also occur in the absence of concomitant
pancreatic disease [1,10,11]. The entire gastrointestinal tract may be affected, resulting in
clinical and histological features that mimic Crohn’s Disease (CD) [1,11,12]. Stenosis is
a common complication of several neoplastic and inflammatory diseases, like intestinal
IgG4-RD and CD [1].

Shared characteristics of IgG4-RD include tumor-like swelling of the affected organs,
lymphoplasmacytic infiltrate characterized by IgG4-positive plasma cells, variable degree
of fibrosis, described as storiform fibrosis, artery-sparing obliterative phlebitis, perineuritis,
and mild tissue eosinophilia [13–16]. High serum concentrations of IgG4 are present in
about half of IgG4-RD patients [13,17].

Some of these features such as the predominance of lymphocytes and plasma cells
versus acute inflammatory cells, and full-thickness fibrosis are frequent in CD, also in the ab-
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sence of diagnostic histologic features such as non-epithelioid granulomas. Arterial-sparing
perivenulitis and perineural chronic inflammation are also present in some patients [18].

Several recent papers reported the presence of IgG4-related intestinal stenosis that
presented with clinical and endoscopic features similar to IBD, but despite the increasing
evidence systematic IgG4 immunohistochemical staining is usually not considered in the
diagnostic workup of patients with gastrointestinal strictures [19–24].

The aim of the present paper, reporting four cases of IgG4-RD first misdiagnosed as
CD, is to highlight the importance of this recently recognized pathology in the diagnostic
workup of non-neoplastic intestinal strictures.

2. Materials and Methods

The diagnosis of IgG4-related gastrointestinal disease was made in endoscopic biopsies
or surgical specimens from the terminal ileum and large bowel using standard histological
staining and immunohistochemical techniques in four patients observed in the period
2017–2022, first diagnosed as affected by Crohn’s disease (CD).

Colorectal and ileal specimens were treated with 4% formaldehyde solution in phos-
phate buffer saline, pH 7.4, at room temperature, and paraffin-embedded for histopatho-
logical evaluation. Two pathologists (LC, GC) independently reviewed 3 µm sections
under a Zeiss Axio Imager A2 Light Microscope (Carl Zeiss Microscopy, LLC, One Zeiss
Drive, Thornwood, NY, USA) after staining with standard hematoxylin and eosin (H&E).
Sections were cut from the paraffin block, mounted on charged slides, and placed into
a Dako OMNIS system (Dako Denmark A/S, Produktionsvej 42, Glostrup, Denmark).
Immunohistochemical techniques using monoclonal antihuman IgG4 primary antibody
at 1:200 dilution (clone HP6025–A10651, Invitrogen, Molecular Probes Inc., 29851 Willow
Creek Road, Eugene, OR, USA) were used. IgG4-positive plasma cells were counted in
400 (40×) high power fields (HPFs) in the section with the highest cellular density. The
presence of >50 cells/ HPF as well as ratio a IgG4/IgG > 40 was required for diagnosis of
IgG4-RD.

3. Detailed Case Description
3.1. Case 1

A 38-year-old woman had for the first time in 2017 had severe, acute right lower
abdominal pain, abdominal tenderness suggesting acute abdomen, fever, and severe leuko-
cytosis. The patient went to the Emergency Department of another institution and la-
paroscopy was performed with a suspected diagnosis of acute appendicitis. During the
procedure the appendix was normal, but a 10 cm caecal mass was detected with marked
wall thickening of the terminal ileum, mimicking neoplasia. The patient underwent a right
hemicolectomy. CD was diagnosed on the surgical specimen, on the base of the site of
the lesion, and suggestive histological findings consisting of the presence of transmural
acute and chronic inflammatory infiltrate, associated with fibrosis. The patient was referred
to our IBD center, but being asymptomatic, never came to visit. Three months following
surgery she reported mild abdominal pain and non-bloody diarrhea, in the absence of
fever, arthralgia, or other symptoms. During the first consultation, the abdomen was
slightly tender, with no other abnormal findings. Erythrocyte sedimentation rate (ESR),
and C-reactive protein (CRP) were 34 mm/h and 0.17 mg/dL, respectively.

Ileo-colonoscopy and upper endoscopy with multiple biopsies were performed, to
confirm or challenge the diagnosis of CD, and investigate the possible involvement of
other intestinal segments. The endoscopic findings were normal, the ileo-colonic anasto-
mosis included. The histological examination of the biopsy specimens could not support
the diagnosis of CD but showed diffuse perivenulitis and perineuritis which prompted
immunohistochemical IgG4 staining.

Histological specimens of pre-anastomotic ileal-, colonic-, and rectal mucosa showed
some IgG4+ plasma cells in the capillaries, as well as in the lamina propria. Biopsies of the
upper GI tract showed normal duodenal mucosa with slightly increased IgG4+ plasma cells.
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Several IgG4 deposits were conversely found in the lumen of capillaries. There was no
evidence of IgG4+ plasma cells in gastric mucosa. The esophagus was histologically normal.

The intestinal specimen resected during surgery was re-evaluated as follows.
The intense inflammatory lymphoplasmacytic infiltrate was present in the ileocecal

valve and in the right colon biopsies. Some eosinophils, neutrophils, and nodular lympho-
cytic aggregates in the absence of epithelioid granulomas were observed in the epithelial
layer. The inflammatory infiltrate was particularly dense in the submucosa, muscular layer,
and serosa. Marked fibrosis and edema were detected in submucosa, serosa, and pericolic
tissue. Fibrin and granulocytes were found in the serosa. Perivenulitis with arteriolar
sparing, and perineuritis with nervous fiber damage were prominent. A significantly
increased number of IgG4-type plasma cells was documented by immunohistochemical
staining (80 per HPF). The IgG4+/IgG ratio was 50% (Figure 1).
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Figure 1. (a) Haematoxylin-eosin staining of colonic specimens. Original magnification 20×. Dense
inflammatory lymphoplasmacytic infiltrate involving venous structures but sparing arterial vessels.
(b) Haematoxylin-eosin staining of colonic specimens. Original magnification 10×. Diffuse sclerosing
fibrosis with storiform aspect and lymphoplasmacytic infiltration. (c) Immunohistochemical staining
of colonic specimens. Original magnification 40×. Colonic mucosa showing dense inflammatory
lymphoplasmacytic infiltration, with a high prevalence of IgG4-positive plasma cells (≥50/HPF).

A total-body CT scan did not show any other lesion. Bowel ultrasonography was
negative.

IgG4 serum levels were within the normal range (46 mg/dL). Autoimmune dis-
ease or vasculitis were excluded (anti-nuclear antibodies, anti-mitochondrial antibod-
ies, anti-smooth muscle antibodies, anti-liver kidney microsomal antibodies, perinuclear
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anti-neutrophil cytoplasmic antibodies, anti-Saccharomyces cerevisiae antibodies, and
anti-cyclic citrullinated peptide), as well as celiac disease (anti-tissue transglutaminase
antibodies and anti-endomysial antibodies) or an infection (Mycobacterium tuberculosis,
Epstein–Barr virus, Cytomegalovirus). No involvement of the pancreas or biliary tract
was present.

The clinical and histopathological picture suggested the diagnosis of IgG4-related
disease with involvement of the distal ileum and right colon.

In view of the few clinical symptoms and the absence of significant intestinal lesions,
no drug treatment was suggested.

3.2. Case 2

A 34-year-old man was first diagnosed in 2005 as affected by CD of the ileum, caecum,
and sigmoid colon in a different institution (Crohn’s disease endoscopic index of severity
11). The onset of the disease was characterized by diarrhea (4–5 bowel movements of loose
stool) and abdominal pain. CRP was slightly elevated at 14.8 mg/dL, and the patient
underwent a small bowel ultrasound, showing 15 cm-long mild ileal thickening. Symptoms
subsided following short-term steroid treatment, and therapy was discontinued.

The following year the same symptoms recurred, progressively worsening over a few
weeks. The patient underwent a CT scan. An ileal sub-stenosis, inflamed appendix, and
cecal abscess were diagnosed. An ileocecal (20 + 30 cm) resection was thus performed. The
resected specimen was suggestive of CD. After surgery, the patient reported long-lasting,
complete wellbeing.

In January 2018 the patient was visited once more in the emergency department, due
to persistent abdominal pain and profuse acute diarrhea. CRP was high, 42.8 mg/dl as well
as fecal calprotectin (204 mg/kg). A colonoscopy was performed, showing inflammation of
the anastomosis and sub-stenosis of the neo-terminal ileum (Rutgeert’s i4). Histological
evaluation of terminal ileum and large bowel biopsies were suggestive of CD with high-
grade granulocyte infiltrate. A 20 cm long sub-stenosis was confirmed by MRI.

In June 2018, the patient was referred to our IBD center. The symptoms consisted of
persistent mild non-bloody diarrhea (3 daily bowel movements) and mild abdominal pain.
Blood cells count was within the normal range and CRP 12.3 mg/dL.

Tissue specimens of the previous surgical specimen was re-evaluated by a GI-dedicated
pathologist, as well as the biopsies taken during the colonoscopy.

Mucosal erosions, ulcers, and diffuse lymphoplasmacytic infiltrate were present in the
ileo-colonic surgical specimen. Few full thickness, large nodular aggregates were also ob-
served. Submucosa, serosa, and pericolic adipose tissue showed edema and fibrosis. Some
foreign body, giant cell granulomas were present within submucosal nodular aggregates,
but no epithelioid granuloma. Diffuse perivenulitis with arteriolar sparing was present,
as well as perineuritis primarily involving the plexus od Auerbach. Immunohistochem-
istry showed a large number of IgG4+ plasma cells (70 per HPF) in some HPF with 40%
IgG4/IgG rate (Figure 2).

Ileal biopsies, obtained during colonoscopy, were characterized by lymphoplasmacytic
infiltrate, with few eosinophils. Minimal villous distortion was also present, with normal
villus/crypt ratio. The muscularis mucosae was normal. Several IgG4+ plasma cells were
present in the lamina propria, as well as IgG4 deposits within the capillaries.

A diagnosis of IgG4-related disease was set.
The upper endoscopy with biopsies showed mild chronic, non-specific HP-negative

gastritis and normal duodenal mucosa.
A complete panel of autoimmunity tests was normal.
The patient was treated with budesonide 9 mg/day for 6 weeks leading to complete

remission of symptoms.
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Figure 2. (a) Hematoxylin-eosin staining of colonic specimens. Original magnification 10×. Diffuse
inflammatory lymphoplasmacytic infiltrate with perineural involvement. (b) Hematoxylin-eosin
staining of colonic specimens. Original magnification 10×. Severe fibrosis with low tissue cellularity
and lymphoplasmacytic infiltration, associated to edema of the lamina propria. (c) Immunohisto-
chemical staining of colonic specimens. Original magnification 20×. Colonic mucosa showing dense
inflammatory lymphoplasmacytic infiltration involving venous structures, with marked increase of
IgG4-positive plasmacells (≥50/HPF).

3.3. Case 3

An 18-year-old woman first reported bloody diarrhea in 2007. High ESR (72 mm/h)
and CRP (99 mg/dL) were also present. The blood cell count was within the normal range.
The stool examination for parasites and bacteria was negative, and the occult blood test
was positive.

A colonoscopy showed severe inflammation of the ileo-cecal valve, which prevented
the examination of the terminal ileum. Ulcers were observed in the transverse, descendent,
and sigmoid colon, with edema and hyperemia of the surrounding mucosa. The rectum
was spared. Histological examination of the biopsies suggested active CD. A therapy with
oral mesalamine 3.2 g/day and prednisone 50 mg/day was prescribed, and symptoms
rapidly subsided.

In the following six years, three more clinical relapses were effectively treated with
prednisone. In 2014, the intestinal MRI documented a 15 cm-long thickening (11 mm) of
the terminal ileum.

In 2014, due to a relapse consisting of bloody diarrhea and abdominal pain, a colonoscopy
was performed. The examination was limited to the rectum, sigmoid, and part of the
descending colon due to stenosis, which was not previously present (simple endoscopic
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score for Crohn’s disease 12). Biopsies of the stenosis were consistent with the diagnosis
of CD. Following effective steroid treatment, complete clinical remission was maintained
with sulfasalazine 2 g/day and a 4-year course of azathioprine 100 mg/day.

In March 2018, despite the ongoing therapy, diarrhea and abdominal pain reappeared
and the patient was referred to our IBD tertiary center. A colonoscopy confirmed stricture
of the distal descending colon, associated with ulcerations and mild inflammation of the
sigmoid and rectal mucosa. CT scan showed a 4 cm-long slight parietal thickening (13 mm)
in the descending colon.

The histologic evaluation of descending colon biopsies showed acute erosive colitis
with marked lymphoplasmacytic infiltration associated with neutrophil and rare eosinophil
granulocytes. No granulomas were found. Conversely, perineuritis and perivenulitis were
detected, with arteriolar sparing. Marked IgG4+ plasma cell infiltration was detected in the
colonic mucosa (Figure 3).
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Figure 3. (a) Hematoxylin-eosin staining. Original magnification 40×. Intense lymphoplasmacytic
inflammatory infiltrate with perineuritis and fibrous bands. (b) Hematoxylin-eosin staining. Original
magnification 10×. Inflammatory infiltrate involving venous structures, in the presence of severe
fibrosis with some storiform features. (c) Immunohistochemical staining. Original magnification 20×.
Colonic mucosa showing diffurse perivenular lymphoplasmacytic inflammatory infiltration, with
numerous IgG4-positive plasma cells (≥50/HPF).

Based on these histological findings the diagnosis of CD was revised and instead
established that it was an IgG4-related disease involving the colon.

A short course of steroids led to an improvement in diarrhea. The persistence of
abdominal pain endoscopic pneumatic dilatation of the short left colonic stricture or
surgery is currently under evaluation.
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3.4. Case 4

An eighty-year-old woman presented to our Emergency Department in June 2022
with intermittent acute abdominal pain and vomiting suggestive of intestinal sub-occlusion.
An abdominal CT scan showed thickening of the ileal and cecal walls. Non-homogeneous en-
hancement and lymph nodes increased in size up to 15 mm were also described. Colonoscopy
showed intense inflammation of the caecum and one deep ulceration, near the stenotic
ileo-cecal valve (simple endoscopic score for Crohn’s disease 7). Colonic biopsies showed
acute and chronic non-specific inflammation. Blood tests showed only moderate increases
in leukocytes, ESR, and CRP. The parasitological and bacteriological examination of the
stools was negative. An antibiotic treatment with ciprofloxacin 1 g/day and metronidazole
1 g/day was started. After 3 days, as the abdominal pain and vomiting persisted, the
laparoscopic surgical resection of approximately 20 cm of the distal ileum and cecum
was performed.

The histopathologic examination of the surgical specimen showed chronic sclerosing
ileo-colitis, involving mucosa and submucosa, mainly consisting of lymphoplasmacytic
with few eosinophils. Perivenulitis without arterial damage and perineuritis were also
present. Marked fibrosis was identified. An increase in IgG4+ plasma cells was detected as
well as the deposition of IgG4 in the blood vessels and in sclerohyaline areas (Figure 4).
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Figure 4. (a) Hematoxylin-eosin staining of colonic specimens. Original magnification 20×. Dense
inflammatory lymphoplasmacytic infiltration, with initial storiform fibrosis. (b) Hematoxylin-eosin
staining. Original magnification 20×. Diffuse lymphoplasmacytic inflammatory infiltrate also involv-
ing venous and lymphatic structures. (c) Immunohistochemical staining. Original magnification 20×.
Colonic mucosa showing perivenous and perilymphatic dense inflammatory lymphoplasmacytic
infiltration, with a high number of IgG4-positive plasma cells (≥50/HPF).
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Based on these histological findings, the diagnosis of IgG4-related ileocecal disease
was made. After the surgery, the patient recovered quickly without having any intestinal
symptoms. No prophylactic medical treatment was prescribed.

Six months after surgery, the patient then underwent a follow-up colonoscopy which
found no macroscopic lesions of the mucosa of the distal ileum, colon, and rectum nor
alterations in the caliber of the intestinal lumen. Histological examination of the biopsies re-
vealed the persistence of slightly increased IgG4+ plasma cells in the distal ileum and in the
colon. An upper endoscopy with biopsies revealed only a mild non-specific inflammation
of the gastric antrum.

4. Discussion

IgG4-related disease is an immune-mediated, systemic, inflammatory condition often
associated with autoimmune pancreatitis (AIP) and IgG4-related sclerosing cholangitis.
According to the most recent guidelines [14,25,26] IgG4-RD is diagnosed when there is a
localized or diffuse swelling or mass involving a single or multiple organs, associated with
elevated serum IgG4 levels, local infiltration of IgG4+ plasma cells and lymphocytes, as
well as storiform fibrosis and obliterative phlebitis [14–16]. However, approximately 30% of
patients have normal serum IgG4 levels [13,17,27]. An increased number of IgG4+ plasma
cells has also been described in ulcerative colitis (UC) both with and without concomitant
sclerosing cholangitis (26.6% and 5%, respectively) [28,29]. Similarly, increased numbers
of IgG4+ plasma cells were reported also in biopsies of Crohn’s disease patients, and a
cut-off > 15 IgG4+ cells was associated with increased fibrosis (p = 0.039) [30].

The cut-off values used in different studies range from >10 to >50 IgG4+ cells per
HPF. The most widely accepted diagnostic criteria for IgG4-RD consists in the presence of
>50 IgG4+ plasma cells per HPF associated with IgG4+/IgG ratio > 40% [2,14–16]. Colonic
or ileo-colonic involvement in the absence of AIP or IBD is rare [1,31–33] and difficult to
diagnose unless actively sought. Moreover, mimicking malignancy and stenosing CD,
intestinal IgG4-RD in most instances is diagnosed following surgery [1,32]. Being rare and
requiring IgG4 immunohistochemical staining that is not routinely performed, only a few
cases were successfully diagnosed preoperatively [22].

Measurement of the serum IgG4 levels could be helpful, but, again, the measurement
is rarely performed. Moreover, a large proportion of patients affected by documented
IgG4-RD has normal levels of circulating IgG41 and only a high level of suspicion prompts
IgG4 immunohistochemical staining of endoscopic biopsies and surgical specimens. In the
presence of an intense lymphoplasmacytic infiltrate, storiform fibrosis, an artery-sparing
obliterative phlebitis, and a perineuritis with nervous fiber damage the pathologist should
always consider the presence of a possible IgG4-related disease. These features might be
misdiagnosed by non-GI-dedicated pathologists for Crohn’s disease, as lymphoplasmacytic
infiltrate and fibrosis occur also in this condition. The presence of storiform fibrosis, arterial
sparing obliterative phlebitis, and perineuritis represent the main discriminant between
the two pathologies, prompting immunostaining.

Early and correct diagnosis of IgG4-related disease and early steroid therapy could
limit unnecessary surgery. However, some patients with IgG4-RD develop strictures despite
medical treatment [1]. Management of mild IgG4-RD is different from that of Crohn’s
disease, usually consisting of short courses of steroids. Prevention of relapse is achieved
with both steroids or traditional immunomodulators, while only a few cases need B-cell
depletion therapy with anti-CD20 antibodies. The efficacy of biologics and small molecules
is instead less documented and might not be effective [14,16,34].

IgG4-related disease involving the intestine often mimicking appendiceal tumor or
appendicitis, Crohn’s Disease, sclerosing mesenteritis, intestinal neoplasia, malignant
bowel obstruction, and multifocal ulcerating stenosing enteritis [35–38].

IgG4-related disease of the intestine, in many cases, was diagnosed postoperatively
for presumed appendicitis, CD, or tumor. Most patients were treated with surgical or
endoscopic resection, whereas a minority received glucocorticoids and/or immunosuppres-
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sants. Some patients exhibited good treatment response to glucocorticoid therapy, though
it was incomplete in long-standing disease, which could be explained by the prominent
fibrotic component of the injury. In a few cases, patients received maintenance treatment
with immunosuppressive agents (mycophenolate, cyclosporine, and azathioprine), which
appeared effective [1,14,16,20,39–41]. Careful monitoring of patients is required, as in the
clinical course of IgG4-related disease, further lesions may appear as late as years after
initial manifestation is diagnosed and could be located in different organs [14,16].

5. Conclusions

Gastrointestinal IgG4-RD often mimics CD or intestinal neoplasia, and diagnosis is
difficult. Systematic IgG4 immunohistochemical staining should routinely be performed
on the gastrointestinal biopsies of patients first presenting with Crohn’s-like strictures to
provide hard data on the real prevalence of this condition, which cannot be estimated by
the present case series. The same applies to the surgical specimens of patients operated
upon for gastrointestinal stenosis or mass, whenever neoplasia is not confirmed.

IgG4-related disease should be included in the diagnostic workup of patients with
gastrointestinal strictures or mass, as its prevalence is likely underestimated, more so in
patients with arterial sparing perivenulitis and perineuritis.

Author Contributions: Conceptualization, G.L.; Investigation, F.V., L.C., G.L. and G.C.; Data curation,
A.V.; Writing—original draft preparation, F.V. and L.C.; Writing—review and editing, F.V., L.C., A.V.,
G.C. and G.L.; Supervision, G.L. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of the University of L’Aquila (protocol
code 12/2023, 28 March 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Ciccone, F.; Ciccone, A.; Di Ruscio, M.; Vernia, F.; Cipolloni, G.; Coletti, G.; Calvisi, G.; Frieri, G.; Latella, G. IgG4-Related Disease

Mimicking Crohn’s Disease: A Case Report and Review of Literature. Dig. Dis. Sci. 2018, 63, 1072–1086. [CrossRef] [PubMed]
2. Cheuk, W.; Chan, J. IgG4-related sclerosing disease: A critical appraisal of an evolving clinicopathologic entity. Adv. Anat. Pathol.

2010, 17, 303–332. [CrossRef] [PubMed]
3. Cheuk, W.; Yuen, H.K.; Chan, J.K. Chronic sclerosing dacryoadenitis: Part of the spectrum of IgG4-related sclerosing disease? Am.

J. Surg. Pathol. 2007, 31, 643–645. [CrossRef] [PubMed]
4. Takahashi, H.; Yamamoto, M.; Suzuki, C.; Naishiro, Y.; Shinomura, Y.; Imai, K. The birthday of a new syndrome: IgG4-related

diseases constitute a clinical entity. Autoimmun. Rev. 2010, 9, 591–594. [CrossRef] [PubMed]
5. Detlefsen, S. IgG4-related disease: A systemic condition with characteristic microscopic features. Histol. Histopathol. 2013, 28,

565–584.
6. Yoshida, K.; Toki, F.; Takeuchi, T.; Watanabe, S.; Shiratori, K.; Hayashi, N. Chronic pancreatitis caused by an autoimmune

abnormality. Proposal of the concept of autoimmune pancreatitis. Dig. Dis. Sci. 1995, 40, 1561–1568. [CrossRef] [PubMed]
7. Zen, Y.; Fujii, T.; Harada, K.; Kawano, M.; Yamada, K.; Takahira, M.; Nakanuma, Y. Th2 and regulatory immune reactions are

increased in immunoglobulin G4-related sclerosing pancreatitis and cholangitis. Hepatology 2007, 45, 1538–1546. [CrossRef]
[PubMed]

8. Deshpande, V.; Mino-Kenudson, M.; Brugge, W.; Lauwers, G.Y. Autoimmune pancreatitis: More than just a pancreatic disease? A
contemporary review of its pathology. Arch. Pathol. Lab. Med. 2005, 129, 1148–1154. [CrossRef]

9. Cornell, L.D.; Chicano, S.L.; Deshpande, V.; Collins, A.B.; Selig, M.K.; Lauwers, G.Y.; Barisoni, L.; Colvin, R.B. Pseudotumors due
to IgG4 immune-complex tubulointerstitial nephritis associated with auto-immune pancreatitis. Am. J. Surg. Pathol. 2007, 31,
1586–1597. [CrossRef]

10. Tokura, Y.; Yagi, H.; Yanaguchi, H.; Majima, Y.; Kasuya, A.; Ito, T.; Maekawa, M.; Hashizume, H. IgG4-related skin disease. Br. J.
Dermatol. 2014, 171, 959–967. [CrossRef]

https://doi.org/10.1007/s10620-018-4950-6
https://www.ncbi.nlm.nih.gov/pubmed/29417330
https://doi.org/10.1097/PAP.0b013e3181ee63ce
https://www.ncbi.nlm.nih.gov/pubmed/20733352
https://doi.org/10.1097/01.pas.0000213445.08902.11
https://www.ncbi.nlm.nih.gov/pubmed/17414116
https://doi.org/10.1016/j.autrev.2010.05.003
https://www.ncbi.nlm.nih.gov/pubmed/20457280
https://doi.org/10.1007/BF02285209
https://www.ncbi.nlm.nih.gov/pubmed/7628283
https://doi.org/10.1002/hep.21697
https://www.ncbi.nlm.nih.gov/pubmed/17518371
https://doi.org/10.5858/2005-129-1148-APMTJA
https://doi.org/10.1097/PAS.0b013e318059b87c
https://doi.org/10.1111/bjd.13296


Medicina 2024, 60, 57 10 of 11

11. Bateman, A.C.; Sommerlad, M.; Underwood, T.J. Chronic gastric ulceration: A novel manifestation of IgG4-related disease? J.
Clin. Pathol. 2012, 65, 569–570. [CrossRef] [PubMed]

12. Koizumi, S.; Kamisawa, T.; Kuruma, S.; Tabata, T.; Chiba, K.; Iwasaki, S.; Endo, Y.; Kuwata, G.; Koizumi, K.; Shimosegawa, T.;
et al. Immunoglobulin G4-related gastrointestinal diseases, are they immunoglobulin G4-related diseases? World J. Gastroenterol.
2013, 19, 5769–5774. [CrossRef] [PubMed]

13. Carruthers, M.N.; Khosroshahi, A.; Augustin, T.; Deshpande, V.; Stone, J.H. The diagnostic utility of serum IgG4 concentrations
in IgG4related disease. Ann. Rheum. Dis. 2015, 74, 14. [CrossRef] [PubMed]

14. Löhr, J.M.; Vujasinovic, M.; Rosendahl, J.; Stone, J.H.; Beuers, U. IgG4-relateddiseases of the digestive tract. Nat. Rev. Gastroenterol.
Hepatol. 2022, 19, 185–197. [CrossRef]

15. Deshpande, V.; Zen, Y.; Chan, J.K.; Yi, E.E.; Sato, Y.; Yoshino, T.; Klöppel, G.; Heathcote, J.G.; Khosroshahi, A.; Ferry, J.A.; et al.
Consensus statement on the pathology of IgG4-related disease. Mod. Pathol. 2012, 25, 1181–1192. [CrossRef] [PubMed]

16. Löhr, J.M.; Beuers, U.; Vujasinovic, M.; Alvaro, D.; Frøkjær, J.B.; Buttgereit, F.; Capurso, G.; Culver, E.L.; de-Madaria, E.; Della-
Torre, E.; et al. European Guideline on IgG4-related digestive disease—UEG and SGF evidence-based recommendations. United
Eur. Gastroenterol. J. 2020, 8, 637–666. [CrossRef]

17. Wallace, Z.S.; Deshpande, V.; Mattoo, H.; Mahajan, V.S.; Kulikova, M.; Pillai, S.; Stone, J.H. IgG4-related disease. Clinical and
laboratory features in one hundred twenty-five patients. Arthritis Rheumatol. 2015, 67, 2466–2475. [CrossRef] [PubMed]

18. Fabian, O.; Bajer, L. Histopathological assessment of the microscopic activity in inflammatory bowel diseases: What are we
looking for? World J. Gastroenterol. 2022, 28, 5300–5312. [CrossRef]

19. Campos-Murguía, A.; Martinez-Garcia, C.L.; Chable-Montero, F.; Zamora-Nava, L.E. Multifocal ulcerating stenosing enteritis as a
novel manifestation of immunoglobulin G4-related disease. Endoscopy 2023, 55, E163–E164. [CrossRef]

20. Zhang, X.; Jin, X.; Guan, L.; Lin, X.; Li, X.; Li, Y. IgG4-Related Disease With Gastrointestinal Involvement: Case Reports and
Literature Review. Front. Immunol. 2022, 13, 816830. [CrossRef]

21. Narula, N.; Vasudev, M.; Marshall, J.K. IgG4-related sclerosing disease: A novel mimic of inflammatory bowel disease. Dig. Dis.
Sci. 2010, 55, 3047–3051. [CrossRef]

22. Fujita, K.; Naganuma, M.; Saito, E.; Suzuki, S.; Araki, A.; Negi, M.; Kawachi, H.; Watanabe, M. Histologically confirmed
IgG4-related small intestinal lesions diagnosed via double balloon enteroscopy. Dig. Dis. Sci. 2012, 57, 3303–3306. [CrossRef]
[PubMed]

23. Abe, A.; Manabe, T.; Takizawa, N.; Ueki, T.; Yamada, D.; Nagayoshi, K.; Sadakari, Y.; Fujita, H.; Nagai, S.; Yamamoto, H.; et al.
IgG4-related sclerosing mesenteritis causing bowel obstruction: A case report. Surg. Case Rep. 2016, 2, 120. [CrossRef] [PubMed]

24. Kang, S.; Lee, Y.S.; Kim, N.H.; Son, J.H.; Kim, J.W.; Joo, M. Immunoglobulin G4-related Disease of the Small Bowel: A Case of
Long-term Remission Achieved by Surgical Resection without Maintenance Therapy. Korean J. Gastroenterol. 2023, 82, 25–29.
[CrossRef]

25. Comprehensive Diagnostic Criteria for IgG4-Related Disease (IgG4-RD). Research Program of Intractable Disease provided by
the Ministry of Health, Labor, and Welfare of Japan. Nihon Naika Gakkai zasshi. J. Jpn. Soc. Intern. Med. 2012, 101, 795–804.

26. Khosroshahi, A.; Wallace, Z.S.; Crowe, J.L.; Akamizu, T.; Azumi, A.; Carruthers, M.N.; Chari, S.T.; Della-Torre, E.; Frulloni,
L.; Goto, H.; et al. International Consensus Guidance Statement on the Management and Treatment of IgG4-Related Disease.
Arthritis Rheumatol. 2015, 67, 1688–1699. [CrossRef]

27. Sah, R.P.; Chari, S.T. Serologic issues in IgG4-related systemic disease and autoimmune pancreatitis. Curr. Opin. Rheumatol. 2011,
23, 108–113. [CrossRef]

28. Farahmand, F.; Ahmadi, M.; Khodadad, A.; Najafi, M.; Fallahi, G.; Motamed, F.; Movahedi, M.; Aghamohammadi, A.; Rezaei, N.;
Javaherizadeh, H. IgG4 subclass and gamma-glutamyl transferase in children with ulcerative colitis with primary sclerosing
cholangitis and without sclerosing cholangitis. Clin. Exp. Hepatol. 2019, 5, 285–288. [CrossRef]

29. Raina, A.; Yadav, D.; Regueiro, M.; Krasinskas, A.M.; Saul, M.I.; Sapienza, D.A.; Binion, D.G.; Hartman, D.J. Mucosal IgG4 Cell
Infiltration in Ulcerative Colitis Is Linked to Disease Activity and Primary Sclerosing Cholangitis. Inflamm. Bowel Dis. 2013, 19,
1232–1237. [CrossRef]

30. Escobar, D.; Bushara, O.; Sun, L.; Liao, J.; Yang, G.Y. High-Density IgG4+ Plasma Cells Infiltration Is Associated with Fibroplasia
in Fibrostenotic Crohn’s Disease. Int. J. Surg. Pathol. 2023, 31, 1085–1092. [CrossRef]

31. Chetty, R.; Serra, S.; Gauchotte, G.; Markl, B.; Agaimy, A. Sclerosing nodular lesions of the gastrointestinal tract containing large
numbers of IgG4 plasma cells. Pathology 2011, 43, 31–35. [CrossRef] [PubMed]

32. Hiyoshi, Y.; Oki, E.; Zaitsu, Y.; Ando, K.; Ito, S.; Saeki, H.; Morita, M.; Yamamoto, H.; Baba, H.; Maehara, Y. IgG4-related disease
of the ileocecal region mimicking malignancy: A case report. Int. J. Surg. Case Rep. 2014, 5, 669–672. [CrossRef] [PubMed]

33. Vadi, S.K.; Parihar, A.S.; Kumar, R.; Singh, H.; Mittal, B.R.; Bal, A.; Sinha, S.K. IgG4-Related Disease Simulating Carcinoma Colon
With Diffuse Peritoneal Carcinomatosis on 18F-FDG PET/CT. Clin. Nucl. Med. 2018, 43, 247–249. [CrossRef] [PubMed]

34. Miyabe, K.; Zen, Y.; Cornell, L.D.; Rajagopalan, G.; Chowdhary, V.R.; Roberts, L.R.; Chari, S.T. Gastrointestinal and Extra-Intestinal
Manifestations of IgG4-Related Disease. Gastroenterology 2018, 155, 990–1003. [CrossRef] [PubMed]

35. Cabrales-Escobar, I.E.; Murcio-Pérez, E.; Albarrán-Sánchez, A. IgG4-related disease manifesting as symptoms of appendicitis:
Case report and literature review. Clin. J. Gastroenterol. 2021, 14, 626–632. [CrossRef]

36. Yoshidome, Y.; Mizoguchi, A.; Narimatsu, K.; Takahashi, S.; Hirata, D.; Ono, S.; Onoyama, Y.; Suzuki, S.; Horiuchi, T.; Chiya, N.;
et al. Immunoglobulin G4-related disease accompanying a small intestinal ulcer: A case. DEN Open 2021, 2, e76. [CrossRef]

https://doi.org/10.1136/jclinpath-2011-200565
https://www.ncbi.nlm.nih.gov/pubmed/22259178
https://doi.org/10.3748/wjg.v19.i35.5769
https://www.ncbi.nlm.nih.gov/pubmed/24124321
https://doi.org/10.1136/annrheumdis-2013-204907
https://www.ncbi.nlm.nih.gov/pubmed/24651618
https://doi.org/10.1038/s41575-021-00529-y
https://doi.org/10.1038/modpathol.2012.72
https://www.ncbi.nlm.nih.gov/pubmed/22596100
https://doi.org/10.1177/2050640620934911
https://doi.org/10.1002/art.39205
https://www.ncbi.nlm.nih.gov/pubmed/25988916
https://doi.org/10.3748/wjg.v28.i36.5300
https://doi.org/10.1055/a-1952-0490
https://doi.org/10.3389/fimmu.2022.816830
https://doi.org/10.1007/s10620-010-1287-1
https://doi.org/10.1007/s10620-012-2267-4
https://www.ncbi.nlm.nih.gov/pubmed/22695887
https://doi.org/10.1186/s40792-016-0248-0
https://www.ncbi.nlm.nih.gov/pubmed/27797069
https://doi.org/10.4166/kjg.2023.056
https://doi.org/10.1002/art.39132
https://doi.org/10.1097/BOR.0b013e3283413469
https://doi.org/10.5114/ceh.2019.89119
https://doi.org/10.1097/MIB.0b013e318281344d
https://doi.org/10.1177/10668969231152242
https://doi.org/10.1097/PAT.0b013e328340e450
https://www.ncbi.nlm.nih.gov/pubmed/21240062
https://doi.org/10.1016/j.ijscr.2014.08.003
https://www.ncbi.nlm.nih.gov/pubmed/25194601
https://doi.org/10.1097/RLU.0000000000002140
https://www.ncbi.nlm.nih.gov/pubmed/29762245
https://doi.org/10.1053/j.gastro.2018.06.082
https://www.ncbi.nlm.nih.gov/pubmed/30012334
https://doi.org/10.1007/s12328-020-01337-8
https://doi.org/10.1002/deo2.76


Medicina 2024, 60, 57 11 of 11

37. Syu, K.J.; Wang, H.Y.; Chang, Y.Y. Immunoglobulin G4-Related Disease Mimicking Malignant Bowel Obstruction. Clin. Gastroen-
terol. Hepatol. 2021, 19, e69. [CrossRef]

38. Kim, H.S.; Kang, W.K.; Chung, D.J. Appendiceal Immunoglobulin G4-Related Disease Mimicking Appendiceal Tumor or
Appendicitis: A Case Report. Korean J. Radiol. 2016, 17, 56–58. [CrossRef]

39. Wong, D.D.; Pillai, S.R.; Kumarasinghe, M.P.; McGettigan, B.; Thin, L.W.Y.; Segarajasingam, D.S.; Hollingsworth, P.N.; Spagnolo,
D.V. IgG4-related sclerosing disease of the small bowel presenting as necrotizing mesenteric arteritis and a solitary jejunal ulcer.
Am. J. Surg. Pathol. 2012, 36, 929–934. [CrossRef]

40. Hasosah, M.Y.; Satti, M.B.; Yousef, Y.A.; Alzahrani, D.M.; Almutairi, S.A.; Alsahafi, A.F.; Sukkar, G.A.; Alzaben, A.A. IgG4-related
sclerosing mesenteritis in a 7-year-old Saudi girl. Saudi J. Gastroenterol. 2014, 20, 385–388. [CrossRef]

41. Coulier, B.; Montfort, L.; Beniuga, G.; Pierard, F.; Gielen, I. Small bowel obstruction caused by peritoneal immunoglobulin
G4-related disease mimicking carcinomatosis: Case report. Korean J. Radiol. 2014, 15, 66–71. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.cgh.2020.04.065
https://doi.org/10.3348/kjr.2016.17.1.56
https://doi.org/10.1097/PAS.0b013e3182495c96
https://doi.org/10.4103/1319-3767.145333
https://doi.org/10.3348/kjr.2014.15.1.66
https://www.ncbi.nlm.nih.gov/pubmed/24497794

	Introduction 
	Materials and Methods 
	Detailed Case Description 
	Case 1 
	Case 2 
	Case 3 
	Case 4 

	Discussion 
	Conclusions 
	References

