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IgG4-related disease is a recently recognized systemic syndrome characterized by mass-forming lesions with

lymphoplasmacytic infiltration, increase in the number of IgG4þ cells in affected tissues and elevation of serum

IgG4 levels. In 2009, we were the first to report skin lesions in patients with IgG4-related disease, but no large

case series has been reported and clinicopathological findings remain unclear. To clarify these features, we

herein report 10 patients (9 men and 1 woman; median age, 64 years; age range, 46–81 years) with IgG4-related

skin disease. All patients had erythematous and itchy plaques or subcutaneous nodules on the skin of the head

and neck, particularly in the periauricular, cheek, and mandible regions, except for one patient, whose forearm

and waist skin were affected. In addition, eight patients had extracutaneous lesions: these were found on the

lymph nodes in six patients, the lacrimal glands in three patients, the parotid glands in three patients, and the

kidney in one patient. Histologically examined extracutaneous lesions were consistent with IgG4-related

disease; five of six lymph node lesions showed progressively transformed germinal centers-type IgG4-related

lymphadenopathy. Cases of IgG4-related skin disease were classified into two histological patterns: those

exhibiting a nodular dermatitis pattern and those with a subcutaneous nodule pattern. The infiltrate was rich in

plasma cells, small lymphocytes, and eosinophils; the majority of the plasma cells were IgG4þ . The IgG4þ cell

count was 49–396 per high-power field (mean±s.d., 172±129), with an IgG4þ /IgGþ cell ratio ranging from 62 to

92%. Serum IgG4 levels were elevated in all examined patients. In conclusion, patients with IgG4-related skin

disease had uniform clinicopathology. Lesions were frequently present on the skin of the periauricular, cheek,

and mandible regions, and were frequently accompanied by IgG4-related lymphadenopathy.
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IgG4-related disease is a recently recognized
syndrome characterized by mass-forming lesions
with lymphoplasmacytic infiltration, an increased

number of IgG4þ cells in the affected tissues, and
elevated serum IgG4 levels. It is usually found in
middle-aged and older patients, with men predomi-
nantly affected, and normally has a favorable
clinical response to steroid therapy.1–4

IgG4-related disease can affect multiple organs,
including the pancreas, hepatobiliary tract, lacrimal
glands, salivary glands, lungs, kidneys, retroperito-
neum, prostate, aorta, and lymph nodes. In most
patients with this disease, two or more sites in
various combinations are involved.2–4
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Table 1 Clinical features of patients with IgG4-related skin disease

Patient Age/sex Presentation Laboratory findings Treatment

1 77/M Erythematous, itchy, and ill-defined plaque on the
skin of the preauricular, cheek, temporal, and buttock
regions for 4 years

IgG4 261mg/dl, IgG 1099mg/dl, serum IgG4/IgG
ratio 18%, IgA 408mg/dl, IgM 60mg/dl, IgE 22907
IU/ml, CRP 0.31mg/dl, Eo 18%

Lesion persisted despite topical steroid therapy.
Patient responded well to oral steroid therapy;
however, the skin lesions relapsed when steroid
administration was tapered

2 70/M Erythematous, itchy, and ill-defined plaque on the
skin of the left periauricular and mandible regions,
accompanied by left submandibular
lymphadenopathy. History of left parotid gland
swelling and left submandibular lymphadenopathy
(PTGC-type IgG4-related lymphadenopathy) 3 years
ago

IgG4 431mg/dl, IgG 1253mg/dl, serum IgG4/IgG
ratio 34%, IgA 215mg/dl, IgM 26mg/dl, IgE 1182
IU/ml, CRP 0.19mg/dl, Eo 4.1%

Patient responded well to oral steroid therapy, but
left submandibular lymphadenopathy increased in
size when steroid administration was tapered

3 65/M Eythematous, itchy, and ill-defined plaque on the skin
of the postauricular region. A history of right
submandibular lymphadenopathy (PTGC-type IgG4-
related lymphadenopathy) 6 years ago, and
progression to systemic IgG4-related
lymphadenopathy 3 years later

IgG4 1120mg/dl, IgG 2077mg/dl, serum IgG4/IgG
ratio 54%, IgA 80mg/dl, IgM 56mg/dl, IgE 910 IU/
ml, CRP 0.47mg/dl, Eo 8%

Skin lesions persisted despite topical steroid
therapy, but the patient responded well to oral
steroid therapy

4 58/M Erythematous, itchy, and ill-defined plaque on the
skin of the forearm and waist, accompanied by
systemic IgG4-related lymphadenopathy. History of
left submandibular lymphadenopathy (PTGC-type
IgG4-related lymphadenopathy) 6 years ago, and
bilateral lacrimal gland swelling (IgG4-related
dacryadenitis) 1 year ago

IgG4 1700mg/dl, IgG 4539mg/dl, serum IgG4/IgG
ratio 38%, IgA 72mg/dl, IgM 29mg/dl, IgE 977 IU/
ml, CRP 0.08mg/dl, Eo 14%

Patient responded well to oral steroid therapy;
however, the skin lesions relapsed when steroid
administration was tapered

5 63/F Erythematous, itchy, and ill-defined plaque on the
skin of the preauricular, cheek, and mandible region
for 3 years, accompanied by left parotid gland
swelling (IgG4-related parotitis)

IgG4 415mg/dl, IgG 929mg/dl, serum IgG4/IgG ratio
45%, IgA 181mg/dl, IgM 49mg/dl, IgE 1579 IU/ml,
CRP 0.11mg/dl

Patient responded well to oral steroid therapy;
however, the skin lesions relapsed when steroid
administration was tapered

6 77/M Erythematous, itchy, and ill-defined plaque on the
skin of the left preauricular and cheek region for
3 years. One year later, right submandibular
lymphadenopathy occurred (PTGC-type IgG4-related
lymphadenopathy). Three years from initial
presentation, bilateral lacrimal gland swelling
developed

IgE 875 IU/ml, Eo 11.6% Follow-up

7 47/M Erythematous, itchy and ill-defined plaque on the
skin of the left mandible and left forearm. History of
left submandibular lymphadenopathy (PTGC-type
IgG4-related lymphadenopathy) 5 years ago, and
bilateral lacrimal gland swelling 2 years ago

IgG4 216mg/dl, IgG 1574mg/dl, serum IgG4/IgG
ratio 14%, IgA 302mg/dl, IgM 78mg/dl, IgE 1550
IU/ml, CRP 0.19mg/dl, Eo 9%

Patient responded well to oral steroid therapy;
however, the skin lesions relapsed when steroid
administration was tapered

8 81/M Subcutaneous nodule in the left postauricular region
for 2 months, accompanied by IgG4-related kidney
disease. History of IgG4-related mediastinal
lymphadenopathy 9 months ago

IgG4 907mg/dl, IgG 4654mg/dl, serum IgG4/IgG
ratio 20%, IgA 110mg/dl, IgM 21mg/dl, CRP
0.52mg/dl, Eo 3%

NA

9 46/M Subcutaneous nodules in the bilateral postauricular
and posterior neck region for 2 years

IgG4 166mg/dl, IgG 1187mg/dl, serum IgG4/IgG
ratio 14%, IgA 156mg/dl, IgM 57mg/dl, CRP
0.14mg/dl, Eo 14%

Follow-up

10 63/M Subcutaneous nodule in the right postauricular region
for 3 months

NA Follow-up: a mild decrease in skin lesion size

Abbreviations: NA, not available; PTGC, progressively transformed germinal centers.
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In 2009, we first reported skin lesions in patients
with IgG4-related disease.5 However, no large case
series has been reported so far, and the
clinicopathological findings remain unclear.6,7

Herein, we report the clinicopathological findings
in 10 Japanese patients with IgG4-related skin
disease.

Materials and methods

Case Selection

All patients with IgG4-related skin disease were
diagnosed on the basis of their clinical and
pathological features recorded by the Depart-
ment of Pathology, Okayama University Graduate
School of Medicine, Dentistry and Pharmaceutical
Sciences, Okayama, Japan.

The clinical records and pathology materials for
all cases were reviewed, and cases of multicentric
Castleman’s disease, malignant lymphoma, and
other lymphoproliferative disorders (including
rheumatoid arthritis and other immune-mediate
conditions) were histologically and clinically
excluded from this study.

Histological Examination and Immunohistochemistry

Surgical biopsy specimens were fixed in 10%
formaldehyde and embedded in paraffin. Serial
sections (4 mm) were cut from each paraffin-em-
bedded tissue block, and several sections were
stained with hematoxylin and eosin (H&E) and
Elastica-van Gieson. Immunohistochemistry was
performed on paraffin sections using an automated

Figure 1 Macroscopic findings of IgG4-related skin disease. (a) Patient 2, (b) Patient 3, (c) Patient 5, and (d) Patient 9.
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Table 2 Clinical and pathologic summary of IgG4-related skin disease

Patient Distribution of skin lesions Extracutaneous lesions Histological features
IgG4þ cell count per HPF
(IgG4þ /IgGþ cell ratio)

Eosinophil
count per HPF

1 Preauricule, cheek, temporal,
and buttock

None Perivasucular and periadnexal lymphoid
nodular infiltrates in the dermis

340 (85.1%) 40.3

2 Periauricule and mandible Left parotid gland swelling and left
submandibular lymphadenopathy (PTGC-
type IgG4-related lymphadenopathy)

Perivasucular and periadnexal lymphoid
nodular infiltrates in the dermis

49 (79%) 1.3

3 Postauricule Right submandibular lymphadenopathy
(PTGC-type IgG4-related
lymphadenopathy) and progression to
systemic IgG4-related lymphadenopathy

Perivasucular and periadnexal lymphoid
nodular infiltrates in the dermis.
Obliterative phlebitis (þ )

174 (92.3%) 19

4 Forearm and waist Left submandibular lymphadenopathy
(PTGC-type IgG4-related
lymphadenopathy), progression to
systemic IgG4-related lymphadenopathy,
and IgG4-related dacryoadenitis (bilateral)

Perivasucular and periadnexal nodular
lymphoid infiltrates in the dermis

78 (89%) 8.3

5 Preauricule, cheek, and
mandible

IgG4-related parotitis Perivasucular and periadnexal nodular
lymphoid infiltrates with lymphoid
follicle in the dermis and subcutis

118 (79.3%) 5

6 Preauricule and cheek Right submandibular lymphadenopathy
(PTGC-type IgG4-related
lymphadenopathy) and bilateral lacrimal
gland swelling

Perivasucular and periadnexal nodular
lymphoid infiltrates with lymphoid
follicle in the dermis and subcutis
Fibrosis (þ )

396 (84%) 49.3

7 Mandible and forearm Left submandibular lymphadenopathy
(PTGC-type IgG4-related
lymphadenopathy), progression to
systemic IgG4-related lymphadenopathy,
and bilateral lacrimal gland swelling

Perivasucular and periadnexal nodular
lymphoid infiltrates in the dermis and
subcutis
Fibrosis (þ )

304 (82.4%) 289

8 Postauricule Mediastinal IgG4-related
lymphadenopathy and IgG4-related
kidney disease

Subcutaneous lymphoid nodule with
lymphoid follicle

96 (80.1%) 1.5

9 Postauricule and posterior
neck

Left parotid gland nodule Subcutaneous lymphoid nodule with
lymphoid follicle. Fibrosis (þ )

175 (80%) 20.6

10 Postauricule NA Subcutaneous lymphoid nodule with
lymphoid follicle
Fibrosis (þ )

100 (61.9%) 175

Abbreviations: HPF, high-power field; NA, not available; PGTC, progressively transformed germinal centers.
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Bond Max stainer (Leica Biosystems, Melbourne,
Australia). The primary antibodies used were as
follows: CD20 (L26 (1:400); Dako), CD3 (LN10
(1:200); Novocastra), CD10 (56C6 (1:100); Novocas-
tra), bcl-2 (3.1 (1:400); Novocastra), IgG (polyclonal
(1:10 000); Dako), IgG4 (HP6025 (1:400); The Bind-
ing Site), Kappa (NCL-KAP (1:100); Novocastra), and
Lambda (NCL-LAM (1:200); Novocastra). The num-
ber of IgG4þ or IgGþ cells was estimated for areas
with the highest density of positive cells. Three
different high-power fields (HPFs; � 10 eyepiece
and � 40 objective lenses) in each section were
counted, and the average number of positive cells
per HPF was calculated;3 eosinophil numbers were
also counted.

Unless specified otherwise, all data are repre-
sented as the mean±s.d.

In Situ Hybridization

In situ hybridization of k- and l-chains was
performed by an automated Bond Max stainer (Leica
Biosystems).

Results

Clinical Features

The subjects included in this study were nine men
and one woman, with a median age of 64 years (age
range, 46–81 years) (Table 1). Patients had erythe-
matous and itchy plaques or subcutaneous nodules
on the skin of the face, head, and neck, particularly
in the periauricular, cheek, and mandible regions,
with the exception of one patient in whom the skin
of the forearm and waist region were affected
(Figure 1). In addition, 8 of 10 patients had
extracutaneous lesions; these were found on the
lymph nodes in 6 patients (60%), the lacrimal glands
in 3 patients (30%), the parotid glands in 3 patients
(30%), and the kidney in 1 patient (10%). Histolo-
gically examined extracutaneous lesions were con-
sistent with IgG4-related disease. Interestingly, the
histological results for five of six lymph node lesions
demonstrated progressively transformed germinal
centers-type IgG4-related lymphadenopathy, and
three patients progressed to systemic IgG4-related
lymphadenopathy (Tables 1 and 2).

Figure 2 Patient 1: (a) This case showed a nodular dermatitis pattern (H&E). (b) Dermal involvement by perivascular and periadnexal
lymphoplasmacytic nodular infiltration with eosinophils is observed (H&E). (c) IgG4 immunostaining, and (d) IgG immunostaining.
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All eight patients in whom serum IgG4 levels were
measured had elevated IgG4 levels (652±543mg/
dl); the serum IgG4/IgG ratios ranged from 14 to 54%
(29.5±15.2). Serum IgE levels were elevated in
seven of the seven patients in whom serum IgE
levels were measured, and peripheral blood eosino-
phil counts were increased in six of eight patients in
whom the eosinophil counts were measured.

Six patients were treated with systemic steroid
therapy, which decreased the size of various lesions.
However, the lesions increased in size when steroid
administration was tapered in five patients.

Pathological Features

Cases of IgG4-related skin disease were classified
into two histological patterns: those exhibiting a
nodular dermatitis pattern and those with a sub-
cutaneous nodule pattern (Table 2).

Patients 1–7 exhibited a nodular dermatitis pat-
tern. Their skin lesions showed dermal involvement
by perivascular and periadnexal lymphoplasmacytic
nodular infiltration, with or without lymphoid
follicles. Patients 5–7 demonstrated subcutaneous
involvement by perivascular lymphoplasmacytic

nodular infiltration. Patients 6 and 7 had fibrosis
without a storiform pattern (Figures 2–4).

Patients 8–10 demonstrated a subcutaneous no-
dule pattern. Their skin lesions exhibited predomi-
nantly subcutaneous lymphoplasmacytic nodular
infiltration with lymphoid follicles, and patients 9
and 10 had fibrosis without a storiform pattern
(Figure 5).

Obliterative phlebitis was detected in only one
patient (Patient 3, Figure 4).

The inflammatory cells were rich in mature and
immature plasma cells and small lymphocytes, with
varied numbers of eosinophils; the eosinophil
counts were 1.3–289/HPF.

On immunohistological examination, the lym-
phoid infiltrates were a mixed population of
CD20þ B cells in nodular aggregates and CD3þ T
cells. The germinal centers were CD10þ and Bcl-2� .
Light-chain restriction by in situ hybridization was
not detected in any of the cases. Although the
majority of the plasma cells were IgG4þ , the number
of IgG4þ cells varied. The IgG4þ cell count was
49–396 cells/HPF (183±121), with an IgG4þ /IgGþ

cell ratio of 62–92%.
Seven of eight patients with extracutaneous

lesions were histologically examined, and the find-

Figure 3 Patient 6: (a, b) Perivascular and periadnexal nodular lymphoplasmacytic infiltrates with eosinophils in the dermis and
subcutis is observed. Fibrosis is seen in the subcutis (H&E). (c) Many plasma cells are IgG4þ .
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ings were consistent with IgG4-related disease
(Table 2). Five of six lymph node lesions demon-
strated progressively transformed germinal centers-
type IgG4-related lymphadenopathy (Figure 6).

Discussion

IgG4-related disease frequently involves various
organs, such as the lacrimal glands, salivary glands,
lymph nodes, lungs, mediastinum, pancreas, hepa-
tobiliary tract, retroperitoneum, aorta, kidneys, and
prostate. The general condition of patients at
presentation is usually good, with no fever or
constitutional symptoms. Common laboratory find-
ings include increased serum IgG4 and IgE levels,
although lactate dehydrogenase levels remain un-
changed. Patients often have an excellent response
to steroid therapy.1–4

In this report, we have described the clinico-
pathological details of patients with IgG4-related
skin disease. The patients presented with uniform
clinicopathology: the lesions frequently involved
the skin of the periauricular, cheek, and mandible
regions. Interestingly, half of the patients had

submandibular progressively transformed germinal
centers-type IgG4-related lymphadenopathy, which
was recently recognized as a new type of
IgG4-related disease.8 This type of IgG4-related
lymphadenopathy frequently involves the
submandibular lymph nodes, and is accompanied
by extranodal lesions, particularly in the lacrimal
and salivary glands.8 Interestingly, 6 of 10 patients
in this study with IgG4-related skin disease had
lacrimal or parotid gland lesions.

The histological features of IgG4-related skin dis-
ease are rather nonspecific, being indistinguishable
from primary cutaneous lymphoid hyperplasia and
other reactive processes. Nonetheless, this diagnosis
may have to be considered, particularly for lesions
rich in plasma cells and eosinophils, and especially if
accompanying mass lesions are observed in sites
commonly involved in IgG4-related disease, such as
the lacrimal and salivary glands, and lymph nodes. In
addition, the presence of large numbers of IgG4þ cells
together with a high proportion of IgG4þ /IgGþ cells
provides a conclusive diagnosis.3

The 2012 Consensus Statement on the patho-
logy of IgG4-related disease emphasizes that the
characteristic histopathological appearance of dense

Figure 4 Patient 10: (a) This case showed a subcutaneous lymphoid nodule pattern (H&E). (b, c) Subcutis involvement by
lymphoplasmacytic infiltration with eosinophils and lymphoid follicles is observed. Perivascular mild fibrosis is seen (H&E).
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lymphoplasmacytic infiltrates, a storiform pattern of
fibrosis, and obliterative phlebitis are the most
critical factors in diagnosis.3 However, although 4
of our 10 cases exhibited fibrosis, it was not
storiform pattern fibrosis. In addition, obliterative
phlebitis was detected in only one patient. The
number of IgG4þ cells and the IgG4þ /IgGþ cell
ratio (440%) were considered to be of secondary
importance. The IgG4þ cell counts required for

diagnosis differ among the affected organs, ranging
from 10 to 200 cells/HPF.3 According to the
Consensus Statement, 200 IgG4þ cells/HPF are
required for the diagnosis of IgG4-related skin
disease.3 In our case series, the IgG4þ cell count
ranged from 49 to 396 cells/HPF (183±121). Thus, 7
of 10 cases with IgG4-related skin disease did not
meet this diagnostic criteria. However, these criteria
were on the basis of a limited number of published

Figure 5 Patient 3: Dermal to subcutis involvement by perivascular and periadnexal lymphoplasmacytic nodular infiltration is observed.
Obliterative phlebitis is seen (arrowhead). (a) H&E, (b) IgG4 immunostaining, (c) H&E, and (d) Elastica-van Gieson.
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studies on IgG4-related skin disease.3 Therefore, the
cutoff point for the IgG4þ cell count used to
diagnose IgG4-related skin disease needs to be
reconsidered. In fact, in a recently published case
report of IgG4-related skin disease, the IgG4þ cell
count was 47 cells/HPF.7

In our cases of IgG4-related skin disease and
previously published studies,6,7 IgG4þ cell counts
were 47 to 425/HPF, and the IgG4þ /IgGþ cell ratio
was 62 to 100%. On the basis of these results, we
propose the following histological diagnostic
criteria for IgG4-related skin disease: IgG4þ cell
count of 450/HPF and an IgG4þ /IgGþ cell ratio of
460%. Needless to say, attaining the IgG4
immunostain threshold does not necessarily imply
a diagnosis of IgG4-related disease. For the diagnosis
of IgG4-related disease, careful correlation with the
histopathological features of the sample and clinical
findings is required.3

Hyper-IL-6 syndromes, such as multicentric Cas-
tleman’s disease, rheumatoid arthritis, and immune-
mediated conditions, sometimes fulfill the diagnos-
tic criteria for IgG4-related disease.9,10 Recently, we
encountered a case of cutaneous involvement of
multicentric Castleman’s disease that fulfilled the
diagnostic criteria for IgG4-related disease.11

Therefore, it is important to differentiate between

IgG4-related skin disease and cutaneous involve-
ment of multicentric Castleman’s disease. In our
cases, hyper-IL-6 syndromes were histologically and
clinically excluded. These were differentiated by
the fact that hyper-IL-6 syndromes are characterized
by elevated serum levels of IgG, IgA, IgM, and
C-reactive protein; thrombocytosis; anemia,
hypoalbuminemia; and hypocholesterolemia. In
contrast, IgG4-related disease does not have any of
these characteristics.3,5,9,10

In conclusion, patients with IgG4-related skin
disease had uniform clinicopathology, with lesions
frequently found on the skin of the face, head, and
neck, particularly the periauricular, cheek, and
mandible regions; these were frequently accompa-
nied by progressively transformed germinal centers-
type IgG4-related lymphadenopathy.
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