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Abstract: Immunoglobulin G4-related disease (IgG4-RD) is a novel fibroinflammatory disorder
characterized by enlargement of the involved organs, elevated IgG4 levels, and abundant infiltration
of IgG4-positive plasma cells. Indeed, primary colon cancers arising from IgG4-RD are rare. This case
report describes a rare occurrence of simultaneous colorectal cancer and IgG4-RD in the same lesion
in a 62-year-old male patient. The patient underwent a right hemicolectomy under the suspicion of
primary colon cancer. The mass was grossly well-defined and yellowish tan, and the background
colon was fibrotic. Microscopically, the tumor cells showed glandular differentiation characteristic
of adenocarcinoma in a background of dense lymphoplasmacytic infiltration with fibrosis and
obliterative phlebitis in the pericolic fat tissue. IgG4 immunohistochemical staining showed diffuse
positivity in infiltrating plasma cells. The patient was administered adjuvant chemotherapy and
prednisolone therapy. The patient’s serum IgG4 levels gradually decreased, and a follow-up positron
emission tomography-computed tomography scan 1 year after surgery showed no evidence of local
or distant recurrence of colorectal cancer. IgG4-RD occurring concurrently with primary colon
adenocarcinoma has not been reported. Increased awareness of this rare coexistence can guide
clinicians in navigating diagnostic complexities and selecting optimal therapeutic strategies.

Keywords: colonic neoplasm; immunoglobulin G4-related disease; coexistence of cancer and IgG4-
related disease

Immunoglobulin G4-related disease (IgG4-RD) is a rare systemic fibroinflammatory
disorder that can affect multiple organs and mimic malignancies [1]. Although the patho-
genesis of IgG4-RD is not fully understood, it is considered an autoimmune or allergic
disorder characterized by lymphoplasmacytic infiltration with IgG4 immunoreactivity,
storiform fibrosis, and obliterative phlebitis [2]. The clinical manifestations of IgG4-RD
vary depending on the involved organs and can include autoimmune pancreatitis, retroperi-
toneal fibrosis, salivary gland swelling, and lymphadenopathy [3,4].

Although a complete consensus has not yet been established, patients with IgG4-RD
are typically considered to be at high risk of developing malignant diseases [5–8]. Although
the association between IgG4-RD and malignancy is not well established, several studies
have reported the coexistence of IgG4-RD and various cancers, including pancreatic, lung,
and breast [9]. It has been suggested that chronic inflammation and tissue damage in
IgG4-RD may predispose patients to developing malignancies. Furthermore, some cases
of IgG4-RD may represent paraneoplastic syndrome or a reaction to a tumor antigen [10].
With recent associations between IgG4-RD and malignancies, this distinction is crucial, as
treatment options and prognoses differ significantly [5,11–15].

This report presents a rare patient with a synchronous occurrence of carcinoma un-
derlying an isolated colon mass in the context of IgG4-RD. Here, we discuss the patient’s
clinical presentation, diagnostic evaluation (including molecular analysis), and manage-
ment to facilitate a better understanding of this condition.
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The patient was a 65-year-old male with no underlying medical condition who pre-
sented with a 4-month history of worsening abdominal pain, weight loss, and constipation.
Physical examination results were unremarkable, except for mild abdominal tenderness in
the left lower quadrant. Laboratory investigations revealed an elevated serum carcinoem-
bryonic antigen level of 28 ng/mL (normal range, <5 ng/mL).

Colonoscopy revealed a circumferential irregular mass with luminal narrowing in the
transverse colon (T-colon), and biopsy revealed adenocarcinoma (Figure 1A). Magnetic
resonance imaging (MRI) revealed irregular concentric wall thickening with stenosis at
the proximal T-colon near the hepatic flexure (approximately 6 cm in extent), which was
likely T-colon cancer (cT4aN2Mx) (Figure 1B). Multifocal extramural venous invasion,
pericolic nodular extension, and serosal thickening with omental infiltration were also
observed, suggesting an advanced stage of colon cancer. To further evaluate this finding, the
patient underwent positron emission tomography-computed tomography (PET-CT), which
revealed hypermetabolic wall thickening (SUVmax = 10.9) in the T-colon with pericolic
infiltration and subtle hypermetabolic pericolic lymph nodes (Figure 1C). No other organs
were involved except for the colon.
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Figure 1. Endoscopic and radiologic images. (A) Endoscopic image revealing a prominent mass le-
sion in the transverse colon, characterized by mucosal irregularity and friability. (B) Axial T2-
weighted magnetic resonance imaging (MRI) depicting the transverse colon that presents irregular 
concentric wall thickening with stenosis at the proximal transverse colon near the hepatic flexure, 
extending approximately 6 cm (arrows). These findings suggest transverse colon cancer 
(cT4aN2Mx) and demonstrate multifocal extramural venous invasions as well as pericolic nodular 
extensions, serosal thickening with enhancement, and omental infiltration. (C) Positron emission 
tomography-computed tomography (PET-CT), which revealed hypermetabolic wall thickening in 
the T-colon with pericolic infiltration and subtle hypermetabolic pericolic lymph nodes. No other 
organs were involved except for the colon. 

The patient underwent right hemicolectomy. The mass was grossly well-defined and 
yellowish tan, and the background colon was fibrotic. Microscopically, the tumor cells 
showed glandular differentiation with atypical nucleus and mitosis, confirming the pres-
ence of moderately differentiated adenocarcinoma invading the muscularis propria and 
pericolic adipose tissue in the transverse colon (Figure 2A,B). Moreover, there was dense 
lymphoplasmacytic infiltrate, obliterative phlebitis, and storiform fibrosis adjacent to and 
below adenocarcinoma in the resected colon specimen (Figure 2C–E). IgG4 immunostain-
ing showed increased IgG4-positive plasma cells with an IgG4/IgG ratio of 60% in the 
colon specimen, supporting the diagnosis of IgG4-RD (Figure 2F). 

Figure 1. Endoscopic and radiologic images. (A) Endoscopic image revealing a prominent mass lesion
in the transverse colon, characterized by mucosal irregularity and friability. (B) Axial T2-weighted
magnetic resonance imaging (MRI) depicting the transverse colon that presents irregular concentric
wall thickening with stenosis at the proximal transverse colon near the hepatic flexure, extending
approximately 6 cm (arrows). These findings suggest transverse colon cancer (cT4aN2Mx) and
demonstrate multifocal extramural venous invasions as well as pericolic nodular extensions, serosal
thickening with enhancement, and omental infiltration. (C) Positron emission tomography-computed
tomography (PET-CT), which revealed hypermetabolic wall thickening in the T-colon with pericolic
infiltration and subtle hypermetabolic pericolic lymph nodes. No other organs were involved except
for the colon.

The patient underwent right hemicolectomy. The mass was grossly well-defined
and yellowish tan, and the background colon was fibrotic. Microscopically, the tumor
cells showed glandular differentiation with atypical nucleus and mitosis, confirming the
presence of moderately differentiated adenocarcinoma invading the muscularis propria and
pericolic adipose tissue in the transverse colon (Figure 2A,B). Moreover, there was dense
lymphoplasmacytic infiltrate, obliterative phlebitis, and storiform fibrosis adjacent to and
below adenocarcinoma in the resected colon specimen (Figure 2C–E). IgG4 immunostaining
showed increased IgG4-positive plasma cells with an IgG4/IgG ratio of 60% in the colon
specimen, supporting the diagnosis of IgG4-RD (Figure 2F).
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Figure 2. Representative hematoxylin and eosin (H&E) and immunohistochemical staining images 
of the specimen. (A) H&E staining showing infiltrating cancer (upper) associated with dense lym-
phoplasmacytic lesion and fibrosis (lower). (B) A well-formed glandular lesion with atypical cells is 
observed, consistent with adenocarcinoma. (C–E) In the lower part, dense lymphoplasmacytic infil-
trate and storiform fibrosis are observed, along with obliterative phlebitis. (F) Immunohistochemical 
staining highlights an increased number of IgG4-positive cells (brown staining) in the colon speci-
men. These histopathological features are characteristic of IgG4-related disease, indicating immune 
system-related inflammation and fibrosis in the colon tissue (original magnification: (A), scan view; 
(B), 200×; (C), 100×; (D–F), 400×). 

Next-generation sequencing was performed on hybridization-captured, adaptor li-
gation-based libraries using DNA extracted from 4 µm, formalin-fixed, paraffin-embed-
ded sections from the present case. The NGS analyis revealed a somatic mutation in the 
KRAS gene at codon 12 (c.35G>A, p.G13D), which is a known driver mutation in colorectal 
cancer. Additionally, APC and TP53 truncating mutations (c.3340C>T, p.R1114* and 
c.637C>T 17, p.R213*, respectively) were noted. No mutations were detected in BRAF, 
NRAS, or PIK3CA, and no copy number alterations were observed. Furthermore, no mi-
crosatellite instability or mismatch repair deficiency was detected, suggesting proficient 
mismatch repair status. 

Given the coexistence of colorectal cancer and IgG4-RD, the patient was noted to have 
elevated serum IgG4 levels (302 mg/dL; normal range, <135 mg/dL) on laboratory testing. 
The patient was administered adjuvant chemotherapy with folinic acid, fluorouracil, and 
oxaliplatin (FOLFOX) regimen for colorectal cancer and prednisolone (30 mg daily) for 
IgG4-RD. During prednisolone therapy, the patient’s serum IgG4 levels gradually de-
creased (302 to 51 mg/dL), and a follow-up PET-CT scan 1 year after surgery showed no 
evidence of local or distant recurrence of colorectal cancer. The patient is currently being 
closely followed-up with using surveillance imaging and laboratory tests. 
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Figure 2. Representative hematoxylin and eosin (H&E) and immunohistochemical staining images
of the specimen. (A) H&E staining showing infiltrating cancer (upper) associated with dense lym-
phoplasmacytic lesion and fibrosis (lower). (B) A well-formed glandular lesion with atypical cells
is observed, consistent with adenocarcinoma. (C–E) In the lower part, dense lymphoplasmacytic
infiltrate and storiform fibrosis are observed, along with obliterative phlebitis. (F) Immunohisto-
chemical staining highlights an increased number of IgG4-positive cells (brown staining) in the colon
specimen. These histopathological features are characteristic of IgG4-related disease, indicating
immune system-related inflammation and fibrosis in the colon tissue (original magnification: (A),
scan view; (B), 200×; (C), 100×; (D–F), 400×).

Next-generation sequencing was performed on hybridization-captured, adaptor
ligation-based libraries using DNA extracted from 4 µm, formalin-fixed, paraffin-embedded
sections from the present case. The NGS analyis revealed a somatic mutation in the
KRAS gene at codon 12 (c.35G>A, p.G13D), which is a known driver mutation in colorec-
tal cancer. Additionally, APC and TP53 truncating mutations (c.3340C>T, p.R1114* and
c.637C>T 17, p.R213*, respectively) were noted. No mutations were detected in BRAF,
NRAS, or PIK3CA, and no copy number alterations were observed. Furthermore, no mi-
crosatellite instability or mismatch repair deficiency was detected, suggesting proficient
mismatch repair status.

Given the coexistence of colorectal cancer and IgG4-RD, the patient was noted to have
elevated serum IgG4 levels (302 mg/dL; normal range, <135 mg/dL) on laboratory testing.
The patient was administered adjuvant chemotherapy with folinic acid, fluorouracil, and
oxaliplatin (FOLFOX) regimen for colorectal cancer and prednisolone (30 mg daily) for
IgG4-RD. During prednisolone therapy, the patient’s serum IgG4 levels gradually decreased
(302 to 51 mg/dL), and a follow-up PET-CT scan 1 year after surgery showed no evidence
of local or distant recurrence of colorectal cancer. The patient is currently being closely
followed-up with using surveillance imaging and laboratory tests.

Author Contributions: Conceptualization, S.-W.K. and K.N.; formal analysis, S.-W.K.; investigation,
K.N.; writing—original draft preparation, S.-W.K. and K.N.; writing—review and editing, S.-W.K.
and K.N.; visualization, S.-W.K.; supervision, S.-W.K. and K.N.; project administration, S.-W.K. All
authors have read and agreed to the published version of the manuscript.
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