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Case Report
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Abstract: IgG4-related sclerosing disease is an established disease entity with characteristic clinicopathological
features. Recently, the association between IgG4-related sclerosing disease and the risk of malignancies has been
suggested. 1gG4-related autoimmune pancreatitis with pancreatic cancer has been reported. Further, a few cases
of extraocular malignant lymphoma in patients with IgG4-related sclerosing disease have also been documented.
Herein, we describe the first documented case of anaplastic large cell ymphoma (ALCL) following 1gG4-related au-
toimmune pancreatitis and cholecystitis and diffuse large B-cell ymphoma (DLBCL). A 61-year-old Japanese male,
with a past history of DLBCL, was detected with swelling of the pancreas and tumorous lesions in the gallbladder.
Histopathological study of the resected gallbladder specimen revealed diffuse lymphoplasmacytic infiltration with
fibrosclerosis in the entire gallbladder wall. Eosinophilic infiltration and obliterative phlebitis were also noted. Immu-
nohistochemically, many 1gG4-positive plasma cells had infiltrated into the lesion, and the ratio of IgG4/1gG-positive
plasma cells was 71.6%. Accordingly, a diagnosis of 1gG4-related cholecystitis was made. Seven months later, he
presented with a painful tumor in his left parotid gland. Histopathological study demonstrated diffuse or cohesive
sheet-like proliferation of large-sized lymphoid cells with rich slightly eosinophilic cytoplasm and irregular-shaped
large nuclei. These lymphoid cells were positive for CD30, CD4, and cytotoxic markers, but negative for CD3 and
ALK. Therefore, a diagnosis of ALK-negative ALCL was made. It has been suggested that the incidence of malignant
lymphoma may be high in patients with IgG4-related sclerosing disease, therefore, intense medical follow-up is
important in patients with this disorder.
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Introduction pathologically by the presence of fibrosclerosis

and dense lymphoplasmacytic infiltration with

IgG4-related sclerosing disease is an estab-
lished disease entity showing characteristic
clinicopathological features [1-3]. This disease
concept was first established in sclerosing pan-
creatitis (autoimmune pancreatitis) in 2001 [1].
Since then, it has been recognized that this dis-
order can involve various organs, such as liver,
bile duct, gallbladder, nasal cavity, salivary
gland, lacrimal gland, lung, aorta, kidney, pitu-
itary gland, and retroperitoneum [4-21]. 1gG4-
related sclerosing disease is a systemic fibroin-
flammatory disease characterized clinically by
the formation of tumor-like lesions and elevat-
ed serum 1gG4 concentration [1, 3], and histo-

abundant IgG4-positive plasma cells and high
1gG4/1gG-positive plasma cell ratio accompa-
nied by eosinophilic infiltration and obliterative
phlebitis [2-5].

Recently, an association between IgG4-related
sclerosing disease and the risk of malignancies
has been suggested [22]. IgG4-related autoim-
mune pancreatitis with pancreas cancer has
been reported [23-26]. Further, a few cases of
extraocular malignant lymphoma in patients
with 1gG4-related sclerosing disease have also
been documented [27-31], although the asso-
ciation between ocular adnexal marginal zone
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Figure 1. A: Magnetic resonance imaging showing tumorous lesions in the gallbladder (arrows). B: Computed tomog-

raphy demonstrating a left parotid gland tumor.

LR R
o
AT I By g

ey g
: sy Mg

Figure 2. Histopathological and immunohistochemi-
cal features of the abdominal lymph node. A: Diffuse
proliferation of large-sized lymphoid cells with large
cleaved nuclei, HE, x 200. CD20 is expressed in
these lymphoid cells (inset), x 200.

B-cell lymphoma and 1gG4-related dacryoade-
nitis has been recognized [32-36]. Herein, we
describe the first documented case of anaplas-
tic large cell lymphoma (ALCL) following IgG4-
related autoimmune pancreatitis and cholecys-
titis and diffuse large B-cell ymphoma (DLBCL).

Case report

A 61-year-old Japanese male was detected with
swelling of the pancreas, dilatation of the pan-
creatic duct, and tumorous lesions in the gall-
bladder by magnetic resonance imaging (Figure
1A). He had been diagnosed with eosinophilic
granuloma of the nasal cavity at the age of 53.
At the age of 56, he presented with abdominal
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pain, and abdominal CT demonstrated multiple
lymph nodes swelling in his abdominal cavity. A
biopsy from the abdominal lymph node revealed
DLBCL (Stage lllb). Eight cycles of R-CHOP
(rituximab, cyclophosphamide, hydroxydauno-
rubicin, oncovin, and prednisolone) therapy
were performed, and he was free from tumor
recurrence for 5 years.

Laboratory tests revealed elevated eosinophils
and serum IgG and 1gG4 concentrations.

Laparoscopic cholecystectomy was performed.
Subsequently, he was administered predniso-
lone (35 mg/day) under a diagnosis of 1gG4-
related autoimmune pancreatitis and cholecys-
titis. Three months later, computed tomography
showed a tumorous lesion in his right nasal
cavity and maxillary sinus, and a biopsy speci-
men revealed 1gG4-related sclerosing lesion of
the nasal cavity. Seven months after the chole-
cystectomy, he presented with a painful tumor
in his left cervical region, and computed tomog-
raphy demonstrated a large tumorous lesion in
his left parotid gland (Figure 1B). A biopsy from
the left parotid gland tumor was performed.
After a diagnosis of ALCL, he received four
cycles of DeVIC (dexamethasone, etoposide,
ifosfamide, and carboplatin) therapy, and sub-
sequently, autologous peripheral blood stem
cell transplantation was performed. However,
he succumbed to respiratory failure and was
suspected with malignant lymphoma invasion
to the brain 16 months after the diagnosis of
ALCL.

Int J Clin Exp Pathol 2013;6(11):2560-2568
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Figure 3. Histopathological and immunohistochemical features of the gallbladder. A: Dense lymphoplasmacytic infil-
tration is observed in the entire gallbladder wall, HE, x 40. B: Dense lymphoplasmacytic infiltration with fibrosclerotic
change is noted, HE, x 100. Obliterative phlebitis (arrow), elastica van Gieson staining x 100. C: Lymphocytes and
plasma cells appear mature and are without atypia. Eosinophils are also observed, HE, x 400. D: Many IgG4-positive
plasma cells have infiltrated into the lesion, x 200.

Abdominal lymph node

Diffuse proliferation of large-sized lymphoid
cells and destruction of normal architecture of
the lymph node were observed (Figure 2).
These lymphoid cells had large cleaved nuclei
with conspicuous nucleoli, and mitotic figures
and apoptotic bodies were scattered.

Immunohistochemical and in situ hybridization
studies were performed using an autostainer
(Ventana) by the same method as previously
reported [37-41]. The large-sized lymphoid cells
were diffusely positive for CD20 (Figure 2,
inset) and bcl-2, but negative for CD3, CD10,
CD15, CD30, bcl-6, cyclin D1, and anaplastic
lymphoma kinase (ALK). Moreover, in situ
hybridization revealed no positive signal for
Epstein-Barr virus-encoded small RNA (EBER).

Accordingly, a diagnosis of DLBCL was made.
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Gallbladder

The wall of the gallbladder was thickened, and
diffuse lymphoplasmacytic infiltration with
fibrosclerosis was observed in the entire gall-
bladder wall (Figure 3A, 3B). Infiltrating lympho-
cytes were small in size and had small round
nuclei, and plasma cells were also bland in
appearance (Figure 3B, 3C). Eosinophilic infil-
tration was also observed (Figure 3C), but no
neutrophils were seen. Obliterative phlebitis
was also noted by elastica van Gieson staining
(Figure 3B, inset).

Immunohistochemical study revealed that
many 1gG4-positive plasma cells had infiltrated
into the lesion (73/high-power field) (Figure
3D), and the ratio of 1IgG4/IgG-positive plasmas
was 71.6%. Mild CD3-positive T-lymphocytic
infiltration was observed, and only a few CD20-

Int J Clin Exp Pathol 2013;6(11):2560-2568
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positive B-lymphocytes had infiltrated into the
lesion. Kappa- and lambda chain-positive plas-
ma cells were evenly distributed as determined
by in situ hybridization.

According to these results, a diagnosis of 1IgG4-
positive cholecystitis was made. Although a
biopsy from the pancreas was not performed,
swelling of the pancreas was suspected to be
due to autoimmune pancreatitis because the
swelling subsided after administration of
prednisolone.

Nasal cavity

Dense lymphoplasmacytic infiltration with mild
fibrosis was observed under the ciliated epithe-
lium and around the nasal glands (Figure 4A,
4B). Lymphocytes and plasma cells appeared
mature and without atypia (Figure 4B).
Obliterative phlebitis was noted (Figure 4B,
inset).

Immunohistochemical study revealed that
many IgG4-positive plasma cells had infiltrated
into the lesion (68/high-power field) (Figure
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Figure 4. Histopathological and immunohistochemi-
cal features of the nasal tumor. A: Dense lympho-
plasmacytic infiltration is observed under the ciliated
epithelium, HE, x 100. B: Dense lymphoplasmacytic
infiltration is also observed around the nasal glands.
Lymphocytes and plasma cells are without atypia.
Obliterative phlebitis (arrow, inset), HE, x 200. C:
Abundant IgG4-positive plasma cells have infiltrated
into the lesion, x 400.

4C), and the ratio of 18G4/1gG-positive plasma
cells was 79.1%. Kappa- and lambda chain-
positive plasma cells were evenly distributed as
assessed by in situ hybridization.

Parotid gland

Diffuse or cohesive sheet-like proliferation of
large-sized lymphoid cells was observed, and
no salivary gland component was present
(Figure 5A). Lymphoid cells had moderate
amount of slightly eosinophilic cytoplasm and
irregular-shaped large nuclei containing small
nucleoli, and mitotic figures were scattered
(Figure 5B).

Immunohistochemically, these lymphoid cells
were diffusely positive for CD30 and CD4
(Figure 5C), and some of these cells were also
positive for epithelial membrane antigen. TIA-1
was expressed in most of the lymphoid cells
(Figure 5C), and granzyme B was also expressed
in some of these cells. CD3, CD8, CD10, CD15,
CD20, CD79a, and ALK were not expressed.
Moreover, in situ hybridization revealed no posi-
tive signal for EBER.

Int J Clin Exp Pathol 2013;6(11):2560-2568
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Accordingly, a diagnosis of ALK-negative ALCL
was made.

Discussion

In this report, we described the first document-
ed case of ALCL following IgG4-related autoim-
mune pancreatitis and cholecystitis and
DLBCL. Only 7 cases of extraocular malignant
lymphoma occurring in patients with 1gG4-
related sclerosing disease with detailed clinico-
pathological features have been reported in
the English literature [27-31]. Table 1 summa-
rizes the clinicopathological features of the pre-
viously reported cases as well as the present
one. This condition mainly affects middle-aged
to elderly males (average age 63.6 years (range
41-76), male/female 7/1). The histopathologi-
cal subtypes of malignant lymphoma were
DLBCL (5 cases including the present case), fol-
licular lymphoma (1 case), small lymphocytic
lymphoma (1 case), B-cell lymphoma (subtype
was not available in 1 case), and ALCL (1 case).
The occurrence in extranodal sites is common.
The relationship between malignant lymphoma
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Figure 5. Histopathological and immunohistochemi-
cal features of the parotid gland tumor. A: Diffuse or
cohesive sheet-like proliferation of large-sized lym-
phoid cells, HE, x 100. B: Lymphoid cells have large
irregular-shaped nuclei containing small nucleoli, HE,
x 400. C: CD30 and TIA-1 are diffusely expressed, x
200.

and IgG4-related sclerosing disease is variable.
In two of 8 cases, |gG4-related sclerosing dis-
ease developed after the occurrence of malig-
nant lymphoma [27, 28]. In the other 4 cases,
malignant lymphoma occurred during the medi-
cal follow-up of IgG4-related sclerosing disease
[29, 30]. Moreover, a case showing concurrent
occurrence of malignant lymphoma and 1gG4-
related autoimmune pancreatitis has been
reported [31]. The present case is very unique
because we show for the first time that IgG4-
related sclerosing diseases (cholecystitis, auto-
immune pancreatitis, and rhinitis) developed
after DLBCL, which resulted in death by ALCL.
This is the first documented case of two differ-
ent histopathological subtype of malignant lym-
phoma occurring before and after IgG4-related
sclerosing disease. These results suggest that
malignant lymphoma can develop both before
and after the occurrence of 1gG4-related scle-
rosing disease.

Takahashi et al. analyzed the incidence of

malignant lymphoma in patients with IgG4-
related sclerosing disease [30]. In 111 patients

Int J Clin Exp Pathol 2013;6(11):2560-2568
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Table 1. Clinicopathological features of malignant lymphoma in patients with 1gG4-related sclerosing

disease
Case Age/Gen- Histological type of ML (loca- Relationship between ML and I1gG4-related
. . . Reference

No. der tion) sclerosing disease

Case 1 59/Male Diffuse large B-cell ympho-  Submandibular lymph node biopsy revealed [27]
ma (supraclavicular lymph IgG4-related sclerosing disease 10 years after
node) ML.

Case 2 41/Male  Follicular lymphoma (colon)  Renal biopsy revealed IgG4-related tubulointer- [28]

stitial nephritis 14 years after ML.

Case 3 66/Male Diffuse large B-cell lympho-  Autopsy revealed DLBCL after 11-year history of [29]
ma (lung, stomach, ileum, Mikulicz’s disease and 8-year history of inflam-
pancreas) matory pseudotumor of the renal pelvis.

Case 4 65/Female B-cell lymphoma (liver) B-cell ymphoma developed 4 years after a [30]

diagnosis of autoimmune pancreatitis.

Case 5 72/Male Diffuse large B-cell lympho-  Diffuse large B-cell lymphoma developed 5 [30]
ma (adrenal gland) years after a diagnosis of autoimmune pancre-

atitis.

Case 6 69/Male Diffuse large B-cell ympho-  Diffuse large B-cell ymphoma developed 3 [30]
ma (kidney) years after a diagnosis of chronic parotitis.

Case 7 76/Male  Small lymphocytic lymphoma Concurrent autoimmune pancreatitis and small [31]
(retroperitoneal lymph node) lymphocytic lymphoma.

Present 61/Male Diffuse large B-cell ympho-  Autoimmune pancreatitis, 1gG4-related cho-

Case ma (abdominal lymph node)
and anaplastic large cell
lymphoma (parotid gland)

lecystitis and rhinitis occurred 5 years after

a diagnosis of diffuse large B-cell lymphoma.
After one year, anaplastic large cell ymphoma
developed.

ML, Malignant lymphoma.

with 1gG4-related sclerosing disease, three
cases developed malignant lymphoma [30].
They concluded that patients with IgG4-related
sclerosing disease may be at an increased risk
of developing malignant lymphoma [30].
Although the mechanism of development of
malignant lymphoma in patients with 1gG4-
related sclerosing disease remains unresolved,
an association between autoimmune diseases,
such as Sjogren syndrome, and the develop-
ment of malignant lymphoma is well recognized
[42]. It has been speculated that dysregulation
of B lymphocytes associated with autoimmune
disease leads to abnormal B lymphocytes pro-
liferation, resulting in the occurrence of malig-
nant B-cell lymphoma [43]. Moreover, an asso-
ciation between ocular adnexal marginal zone
B-cell lymphoma and 1gG4-related dacryoade-
nitis has recently demonstrated [31-35]. In
addition, Mitsui et al. reported a very interest-
ing case of 1gG4-related sclerosing disease 10
years after chemotherapy for DLBCL [27].
Retrospective analysis of the lymph node biop-
sy specimen diagnosed as DLBCL revealed that
many IgG4-positive plasma cells had infiltrated
outside of the DLBCL lesion, therefore, they
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speculated that subclinical 1gG4-related dis-
ease was present before development of
DLBCL, and non-neoplastic 1gG4-producing
plasma cells survived after chemotherapy,
which led to the development of IgG4-related
sclerosing disease [27]. Therefore, these
results suggest that a history of 1gG4-related
sclerosing disease may be a predisposing con-
dition for the development of malignant lym-
phoma [28], and clinical follow-up is important
in patients with IgG4-related sclerosing disea-
se.

ALK-negative ALCL is included in the recent
World Health Organization Classification as a
provisional entity, and is defined as a CD30-
positive T-cell neoplasm that is not reproducibly
distinguishable on morphological grounds from
ALK-positive ALCL, although it lacks ALK pro-
tein [44]. This type of malignant lymphoma
mainly affects middle-aged persons in contrast
to ALK-positive ALCL, which occurs most com-
monly in children and young adults, and shows
more aggressive clinical course than ALK-
positive ALCL [44, 45]. Histopathologically,
ALK-negative ALCL is characterized by solid,

Int J Clin Exp Pathol 2013;6(11):2560-2568
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cohesive sheets of large-sized neoplastic cells
with abundant eosinophilic to clear cytoplasm
and large irregular-shaped nuclei, sometimes
containing prominent nucleoli [44]. Immuno-
histochemically, these neoplastic cells are
strongly positive for CD30, and CD15 is not
expressed. Loss of T-cell markers can occur,
however, more than half of cases express one
or more T-cell markers. CD4 is positive in a sig-
nificant proportion of cases, whereas CD8-
positive cases are rare [44]. A substantial
minority of cases is positive for epithelial mem-
brane antigen [44]. Moreover, many cases
express cytotoxic markers, such was TIA-1 and
granzyme B [44]. In the present case, the neo-
plastic cells of the parotid gland tumor were
large-sized and had irregular-shaped large
nuclei. Immunohistochemically, these neoplas-
tic cells were positive for CD30 and CD4, and
some of these cells were also positive for epi-
thelial membrane antigen. Moreover, cytotoxic
markers were expressed in most of these cells,
and ALK was negative. These features corre-
sponded to ALK-negative ALCL. Further, this
case had a fatal outcome.

In conclusion, we report the first documented
case of ALK-negative ALCL following IgG4-
related autoimmune pancreatitis and cholecys-
titis and DLBCL. It has been suggested that the
incidence of malignant lymphoma may be high
in patients with 1gG4-related sclerosing dis-
ease, therefore, intense medical follow-up is
important in patients with IgG4-related scleros-
ing disease.
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