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Case Report
Usefulness of minor salivary gland biopsy in  
the diagnosis of IgG4-related disease: a case report
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Abstract: Although considered essential for diagnosing IgG4-related disease (IgG4-RD), biopsy of target organs is 
often difficult to perform. Such was the case of a 56-year-old man admitted with general malaise and weight loss. 
Computed tomography revealed swelling of the submandibular gland, mild dilatation of the main pancreatic duct, 
renal involvement, periaortitis, and swelling of the lymph nodes in the abdominal cavity. Laboratory testing revealed 
elevated serum IgG4 level. These findings were suggestive of IgG4-RD; however, the patient refused consent for 
biopsy of the target organs for a definitive diagnosis for the invasiveness. Therefore, we tried to perform a biopsy 
from minor salivary gland, which revealed no sign of clinical abnormality because the biopsy is not an invasive 
diagnostic procedure. As a result, the biopsy revealed significant IgG4-positive plasma cell infiltration, allowing for 
definitive IgG4-RD diagnosis. Administration of oral prednisolone (30 mg/day) effectively improved all symptoms. 
These findings indicate that minor salivary gland biopsy is an effective means of IgG4-RD diagnosis in patients for 
whom biopsy of target organs is difficult even if there were no sign of clinical abnormality in appearance.
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Introduction

IgG4-related disease (IgG4-RD) is a recently 
recognized disease characterized by multior-
gan involvement, elevated IgG4 concentration, 
and tumefaction or tissue infiltration by IgG4-
positive plasma cells [1]. The clinical pattern of 
IgG4-RD is wide ranging; the target organs 
include those of the central nervous system as 
well as the lacrimal and salivary glands, biliary 
duct, pancreas, lung, kidney, thyroid, liver, gas-
trointestinal tract, prostate, retroperitoneum, 
and aorta. In 2011, the Ministry of Health, 
Labor and Welfare of Japan (MHLW) formed the 
IgG4-RD Study Group to establish the diagnos-
tic criteria for IgG4-RD [2]. In the determination 
of whether a patient meets these criteria, 
review of the results of histopathologic exami-
nation is considered highly important. However, 
in some cases it is difficult to obtain tissue 
biopsy samples from target organs. We report 
our diagnosis of one such case by biopsy of 
minor salivary glands instead of a biopsy of the 
affected target organs.

Case report

A 56-year-old man was admitted to our hospital 
with general malaise and weight loss (12 kg 
loss during two months). The patient had no his-
tory of disorder, allergy, smoking, or habitual 
drinking. Physical examination revealed no 
abnormal physical findings, a body temperature 
of 36.8°C, blood pressure of 118/68 mmHg, 
and pulse of 66 bpm. In contrast, whole-body 
computed tomography (CT) scan for the detec-
tion of internal organ involvement revealed 
swelling of the submandibular gland, mild dila-
tation of the main pancreatic duct, renal involve-
ment, arterial wall thickening, and swelling of 
the lymph nodes around the pancreas. Review 
of the imaging results also revealed renal 
lesions appearing as multiple patchy lesions 
without contrast enhancement (Figure 1A) as 
well as arterial wall thickening with homoge-
neous enhancement, suggesting the existence 
of periaortitis (Figure 1A, arrow).

Laboratory testing revealed a leukocyte level of 
9400/μL, a neutrophil level of 6401/μL, a lym-
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phocyte level of 2058/μL, an eosinophil level of 
460/μL, a hemoglobin level of 13.6 g/dL, a 
platelet count of 27.4 × 104/μL, a C-reactive 
protein level of 0.7 mg/dL (normal, <0.2 mg/
dL), a total protein level of 9.2 g/dL (normal, 
6.5-8.5 g/dL), an albumin level of 3.4 g/dL (nor-
mal, 4.0-5.2 g/dL), an aspartate aminotrans-
ferase (AST) level of 26 IU/L (normal, 5-37 
IU/L), an alanine aminotransferase (ALT) level 
of 36 IU/L (normal, 6-43 IU/L), a lactate dehy-
drogenase (LDH) level of 174 IU/L (normal, 119-
221 IU/L), a gamma glutamyl transpeptidase 
(γ-GTP) level of 21 IU/L (normal, 0-75 IU/L), a 
total bilirubin level of 0.37 mg/dL (normal, 0.4-
1.2 mg/dL), a direct bilirubin level of <0.05 mg/
dL (normal, 0.1-0.3 mg/dL), an Amy level of 57 
IU/L (normal, 43-124 IU/L), a Lip level of 12 
IU/L (normal, 14-56 IU/L), a carbohydrate anti-
gen 19-9 level of 23 U/mL (normal, 0-37 U/mL), 
a Span-1 antigen level of 11 U/mL (normal, 
0-30 U/mL), a soluble interleukin-2 receptor 
level of 1260 U/mL (normal, 145-519 U/mL), a 
KL-6 level of 288 U/mL (normal, 0-499 U/mL), a 
CH50 level of 50.9 IU/mL (normal, 25-54 IU/
mL), a C3 level of 113 mg/dL (normal, 69-128 
mg/dL), a C4 level of 27 mg/dL (normal, 14-36 
mg/dL), a C1q level of 1.5 μg/mL (normal, 0-3 
μg/mL), an IgG level of 3728 mg/dL (normal, 
870-1700 mg/dL), an IgG4 level >1500 mg/dL 
(normal, 4.8-105 mg/dL), and an IgG4/IgG per-
centage of 40.2%.

Antibody testing revealed the patient to be 
weakly positive for antinuclear antibody (20 ×; 

speckled pattern) but negative for other auto-
antibodies such as anti-DNA, anti-SS-A, anti-
U1RNP, anti-Scl-70, anti-Jo-1, anti-CCP anti-
body, MPO-ANCA, and PR3-ANCA. Parapro- 
teinemia and monoclonal gammapathy was not 
detected by serum protein electrophoresis. 
Urinalysis revealed a slightly elevated urinary 
NAG level (8.0 IU/L) and urinary β2MG level 
(353 μg/L) but did not reveal the presence of 
glycosuria or proteinuria. Gallium-67 (Ga) scin-
tigraphy for differential diagnosis revealed gal-
lium accumulation on the submandibular gland, 
the bilateral renal, and around the aorta, a find-
ing that accorded with the CT findings. 
Endoscopic ultrasonography revealed diffuse 
pancreatic hypoechoic areas, bile duct wall 
thickening, and dilatation of the main pancre-
atic duct in the absence of tumor lesions. These 
findings accorded with endoscopic ultrasonog-
raphy findings previously reported to be indica-
tive of autoimmune pancreatitis [3].

Based on the finding of elevated serum IgG4 
level and review of the imaging results, we sus-
pected IgG4-RD. Although we had initially 
planned to perform biopsy of the affected 
organs, as revealed by inspection of the imag-
ing results, the patient would not consent to 
biopsy due to concerns regarding its invasive-
ness and the need to undergo general anesthe-
sia to obtain histological samples. However, he 
consented to biopsy of the minor salivary 
glands, which can be performed relatively non-
invasively, allowing us to test whether biopsy of 

Figure 1. Detection of (A) renal lesions and periaortitis by computed tomography (CT) and (B) gallium-67 (Ga) ac-
cumulation on the submandibular gland, bilateral renal, and around the aorta by Ga scintigraphy.
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the minor salivary glands could be an alterna-
tive method of diagnosing IgG4-RD in patients 
for whom biopsy of the affected organs is 
difficult.

Hematoxylin and eosin (HE) staining revealed 
infiltration of lymphocytes and plasma cells 
(Figure 2, left panel) in the minor salivary 
glands, while immunohistochemical staining 
revealed the number of IgG4-positive plasma 
cells per high-power field (HPF) to be over 100 
and the percentage of IgG4-positive to IgG-
positive plasma cells (IgG4+/IgG+) to be over 
40% (Figure 2, right panel). These findings 
allowed us to achieve a definitive diagnosis 
according to the 2011 MHLW IgG4-RD Study 
Group diagnostic criteria for IgG4-RD [2]. After 
initiation of treatment by administration of 30 
mg/day (0.5 mg/kg) of prednisolone, the 
patient’s symptoms dramatically improved 
before disappearing completely. After 1 year 
follow up, serum IgG4 level decreased from 
over 1500 mg/dl to 150 mg/dl, and dosage of 
prednisolone could be changed to 10 mg/day 
without recurrence. Swelling of the submandib-
ular gland, mild dilatation of the main pancre-
atic duct, renal involvement, periaortitis, and 
swelling of the lymph nodes in the abdominal 
cavity had disappeared. Our results indicated 
that biopsy of the minor salivary glands could 
indeed be used as an alternative method of 
diagnosis. The study participant provided 
informed consent, and the study design was 
approved by the appropriate ethics review 
boards.

Discussion

IgG4-RD is a newly emerging disease entity of 
unknown etiology characterized by multiorgan 
involvement, elevated IgG4 concentration, and 
tumefaction or tissue infiltration by IgG4-
positive plasma cells [1]. The clinical pattern of 
IgG4-RD is wide-ranging, with target organs 
including those of the central nervous system 
as well as the lacrimal and salivary glands, bili-
ary duct, pancreas, lungs, kidneys, thyroid, 
liver, gastrointestinal tract, prostate, retroperi-
toneum, and aorta. As such, diagnosis of IgG4-
RD may encompass various diseases, including 
Mikulicz’s disease, autoimmune pancreatitis, 
hypophysitis, Riedel thyroiditis, interstitial 
pneumonitis, interstitial nephritis, prostatitis, 
lymphadenopathy, retroperitoneal fibrosis, 
inflammatory aortic aneurysm, and inflamma-
tory pseudotumor. 

In cases of suspected IgG4-RD, histopathologic 
examination is considered highly important in 
the exclusion of malignancies [4] and other dis-
eases [5] and mandatory in the establishment 
of definitive diagnosis of IgG4-RD [2]. However, 
it often is difficult to perform biopsy of several 
organs located in the peritoneal cavity, such as 
the pancreas, retroperitoneum, and periaorta. 
Moreover, IgG4-RD mainly affects middle-aged 
to elderly men who often have complications 
that prevent performance of biopsy. Minor sali-
vary gland biopsy, a minimally invasive proce-
dure that does not require general anesthesia, 
was first reported as a method of diagnosing 
Sjögren syndrome by Chisholm and Mason in 

Figure 2. Detection of (A) infiltration of lymphocytes and plasma cells in the minor salivary glands by hematoxylin 
and eosin staining and (B) a number of IgG4-positive plasma cells per high-power field >100 and a percentage of 
IgG4-positive to IgG-positive plasma cells >40% by IgG4 immunostaining (original magnification × 40).
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1968 [6]. Since then, minor salivary gland biop-
sy has also been reported a means of diagnos-
ing other diseases, including amyloidosis [7], 
sarcoidosis [8], and lymphoma [9].

Although IgG4-RD is distinct from Sjogren syn-
drome, several researchers have indicated that 
minor salivary gland biopsy may be useful in 
IgG4-RD diagnosis. Baer et al. reported the 
usefulness of minor salivary gland biopsy in the 
diagnosis of Mikulicz’s disease [10]. This is a 
first case report, which can be diagnosed as 
IgG4-RD by minor salivary gland biopsy. 
Moreover, we previously have reported the sim-
ilar case of IgG4-RD with retroperitoneal fibro-
sis [11]. In the case, the number of IgG4-
positive plasma cells per HPF did not exceed 
10 and the percentage of IgG4+/IgG+ did not 
exceed 40% in the minor salivary gland speci-
mens. Thus, our previous report did not fulfill 
the histopathologic criteria for IgG4-RD diagno-
sis, allowing us to diagnosis the patient with 
only “possible” IgG4-RD [2, 11]. In contrast to 
our previous case, the number of IgG4-positive 
plasma cells per HPF exceeded 100 and the 
percentage of IgG4+/IgG+ exceeded 40% in 
the minor salivary gland specimens of the 
patient; hence, we were able to diagnosis him 
with “definitive” IgG4-RD in the present case. 
Moreover, we investigated other IgG4-RD 
patients who have been treated in our hospital, 
and confirmed that 57.1% (4/7) of the patients 
with IgG4-RD revealed the positive finding in 
minor salivary gland biopsy (data not shown). 
Although analysis of a larger number of patients 
is required for confirmation of our findings, we 
strongly suggest that minor salivary gland biop-
sy is useful for IgG4-RD diagnosis in patients 
for whom target organ biopsy is difficult to 
perform.

In conclusion, although histopathologic exami-
nation of target organs is currently considered 
essential for the definitive diagnosis of IgG4-
RD, target organ biopsy is often difficult to per-
form unless the affected organs are located in 
a superficial region. Based on our findings 
regarding its effectiveness as reported here, 
minor salivary gland biopsy is a useful proce-
dure in IgG4-RD diagnosis in a certain popula-
tion of patients for whom we propose its use.
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