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Abstract

Since Morgan’s report in 1953, Mikulicz’s disease (MD) has been considered part of primary Sjogren’s syndrome (SS). However, MD has
a unique presentation, including persistent swelling of the lacrimal and salivary glands, and is characterized by good responsiveness to
glucocorticoids, leading to recovery of gland function. Recently, it has been revealed that MD patients show elevated serum immunoglobulin
G4 (IgG4) levels and prominent infiltration of IgG4-positive plasmacytes. The complications of MD include autoimmune pancreatitis,
retroperitoneal fibrosis, tubulointerstitial nephritis, autoimmune hypophysitis, and Riedel’s thyroiditis, all of which show IgG4 involvement in
their pathogenesis. Thus, MD is a systemic “IgG4-related disease.” In addition, recent analyses have revealed that Kiittner’s tumor (KT), a
chronic sclerosing sialadenitis that presents with asymmetrical firm swelling of the submandibular glands, is also associated with prominent
infiltration of IgG4-positive plasmacytes. MD and KT differ from SS and are thought to be singular systemic IgG4-related plasmacytic

diseases. Here we discuss the results of recent studies and provide an overview of MD as an IgG4-related disease.

© 2011 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

In humans, the serum immunoglobulin G (IgG)
subclasses are defined as IgGl, IgG2, IgG3, and IgG4. In
healthy adults, the mean serum level for IgG4 is lower than
5% [1]. Generally, the amount of IgG4 does not vary with
sex or age, and the amount of IgG4 as well as the IgG4/total
IgG ratio tends to remain constant [2]. Although the
physiological role of IgG4 remains unclear, several diseases,
including Mikulicz’s disease (MD) and Kiittner’s tumor
(KT), have recently been reported to be associated with
elevated serum IgG4 levels and prominent infiltration of
plasmacytes expressing 1gG4 [3-5].

MD refers to idiopathic, bilateral, painless, and symme-
trical swelling of the lacrimal, parotid, and submandibular

* Corresponding author at: South 1, West 16, Sapporo 060-8543, Japan.
Tel.: +81 11 611 2111x3491; fax: +81 11 615 5405.
E-mail address: himi@sapmed.ac.jp (T. Himi).

glands. Because MD and Sjogren’s syndrome (SS) are
histologically similar, MD is considered as a subtype of SS
[6]. However, MD and typical SS differ in some clinical
features. In MD, the enlargement of lacrimal and salivary
glands is persistent and secretory dysfunction is either minor
or not detectable. Further, MD shows good responsiveness to
steroids. Serologically, MD patients exhibit normogamma-
globulinemia or hypergammaglobulinemia and normocom-
plementemia or hypocomplementemia, but they lack anti-
SS-A and anti-SS-B antibodies. It has also been confirmed
that MD patients show elevated serum IgG4 levels and
infiltration of IgG4-positive plasmacytes in the lacrimal and
salivary glands [3]. Thus, MD is apparently distinct from SS.
Attention has also been paid to the pathological similarities
between MD and autoimmune pancreatitis (AIP), particu-
larly to the role of IgG4, and new developments are expected
to clarify the pathogenesis of both diseases.

In this review, we summarize the results of recent studies
and provide an overview of MD.

0385-8146/$ — see front matter © 2011 Elsevier Ireland Ltd. All rights reserved.
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2. Historical details of Mikulicz’s disease
2.1. First case reported by Mikulicz-Radecki

Johann von Mikulicz-Radecki (Fig. 1) was born in 1850
in Czerniowce, a city in the Bukowina region (currently split
between Romania and Ukraine). He was regarded as one of
the key figures in the surgical world of Europe, around the
turn of the 19th century. His name was memorialized in the
fields of surgical antisepsis, and esophageal and gastric
surgery. He was also the first to describe the method for
surgical treatment of maxillary sinuses, plastic surgery of the
nose, esophagoscopy, and lateral pharyngotomy of tonsillar
carcinoma [7,8]. As an ardent proponent of antiseptic
procedures, he contributed to their perfection. He was the
first to introduce abdominal swabs and the abdominal gauze
drainage system, and used a gauze mask and gloves during
surgery [7,8].

In 1888, Mikulicz-Radecki first reported a case of what
was later called Mikulicz’s disease [9] (Fig. 2). The patient
showed symmetrical bilateral edema and enlargement of the
salivary and lacrimal glands, in which lymphocytic
infiltration was found on microscopic examination [8].
Subsequent studies described this syndrome as MDj clinical
features included benign and chronic dacryoadenitis with

Fig. 1. Portrait of Mikulicz-Radecki (1850—1905) [cited from reference 7].
He contributed immensely to cancer surgery. Besides the development of
operations on digestive organs, he contributed to the area of head and neck
surgery. Mikulicz forceps, still the most widely used peritoneal forceps, is
one of the surgical instruments devised by Mikulicz.

Fig. 2. Illustration of the first reported case of Mikulicz’s disease (MD). A
42-year-old male developed bilateral swelling of the lacrimal, parotid, and
submandibular glands.

bilateral painless swelling of lacrimal and salivary glands
and decreased lacrimation associated with dry mouth and
dry eyes, but no arthritis or blurred vision.

2.2. Controversies regarding Mikulicz’s disease and
Sjogren’s syndrome

In 1927, Schaffer compared the case reported by
Mikulicz-Radecki in 1888 with known diseases showing
obvious similarities, such as sarcoidosis and lymphoma, and
reported that the symptoms in this case constituted Mikulicz
syndrome; they then designated Mikulicz syndrome of
idiopathic origin as MD [10]. In 1933, Sj6gren summarized
the findings from 19 cases of keratoconjunctivitis sicca; in 2
of these cases, swelling of the major salivary glands was
observed [11]. The concept of SS was established after that
report. In 1953, Morgan and Castleman examined specimens
obtained from 18 patients diagnosed with MD; they
concluded that the histological findings in MD and SS
were similar and that most patients diagnosed with MD
could be considered to be suffering from SS [6].

Thereafter, MD has been recognized as a subtype of SS,
and there was no major disagreement regarding the two
illnesses for just over half a century. However, cases were

doi:10.1016/j.an1.2011.01.023
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frequently reported in Japan. Particularly, in the field of
otorhinolaryngology, before the concept of IgG4-related
illnesses had been established in 1984, Konno et al., from
their analyses of detailed clinical cases, had already
proposed that MD is an independent entity and had
demonstrated its similarity to KT [12]. In 1989 again,
Konno et al. reported on the differences in clinical symptoms
of MD and SS. More specifically, they indicated differences
in sex, salivary gland angiograms, extent of salivary
disorders, antinuclear antibodies, and positive ratios of
anti-SS-A and anti-SS-B antibodies [13]. The minor salivary
glands of SS are infiltrated by mononuclear cells; this
infiltration can be resolved with corticosteroid administra-
tion, but salivary function does not recover [14]. The
histopathological basis of this phenomenon is the occur-
rence of extensive apoptosis in the minor salivary glands of
patients with SS. Tsubota et al. recently reported that the
extent of apoptosis in the salivary glands is significantly
lower in MD than in SS [15,16]. Further, patients with MD
have been reported to have elevated serum IgG4 levels and
infiltration of IgG4-expressing plasmacytes in lacrimal and
salivary glands [3]. Thus, MD differs from SS and is now
thought to be a systemic “IgG4-related plasmacytic
disease™.

2.3. Historical details of Kiittner’s tumor

Kiittner’s tumor (KT), which was first described as
chronic sclerosing sialadenitis by Kiittner in 1896 [17], is a
rare and chronic inflammatory disorder of the salivary
glands and most commonly affects the submandibular
glands [15,16]. Patients with KT present with firm swelling
of the salivary glands, and clinical differentiation of KT
from the neoplasm is difficult [18,19], hence the name
Kiittner’s ““tumor” [20]. Although KT is frequently
associated with sialoliths, sialolithiasis may be a secondary
process in KT [20,21]. Monoclonal and oligoclonal
cytotoxic T-cell populations found in the affected salivary
gland of KT patients suggest an immune reaction to
intraductal agent(s) [22-24]. Secretory dysfunction of the
salivary glands may also lead to inspissation of saliva in the
ducts and chronic inflammation of the salivary glands in
patients with KT [19-21]. KT is occasionally associated
with similar sclerosing lesions in extrasalivary glandular
tissues, such as those of the bile duct (sclerosing
cholangitis) and the retroperitoneum (retroperitoneal
fibrosis) [25-27]. The concomitant occurrence of such
lesions is referred to as multifocal fibrosclerosis, and KT
could be regarded as a manifestation of multifocal
fibrosclerosis. In addition, several studies have reported
an association between KT and sclerosing pancreatitis
[28,29]. Recent studies have shown that sclerosing
pancreatitis, which is also called AIP or lymphoplasma-
cytic sclerosing pancreatitis, is a unique IgG4-related
disease [5,15,30].

Table 1
The clinical diagnostic criteria of IgG4-related Mikulicz’s disease.

(€)) Persistent (>3 months), symmetrical swelling of
the lacrimal, parotid and submandibular glands
involving, at least two pairs.

2) Serologically high levels of immunoglobulin
(Ig) G4 (>1.35 g/L).
3) Marked IgG4-positive plasmaeytes infiltration

(>50% IgG4-positive/IgG-positive cells in five
high power fields) into lacrimal and salivary
gland tissues.

In terms of diagnosis, IgG4-related Mikuliez’s disease is defined as satisfy-
ing Item (1) and either Item (2) and/or (3). This form of systemic IgG4-
related disease often accompanies multiple organ lesions. Sarcoidosis,
Castleman'’s disease, Wegener’s granulomatosis and malignant lymphoma
need to be considered as differential diagnoses.

3. Clinical features of Mikulicz’s disease

3.1. Differences between Mikulicz’s disease and
Sjogren’s syndrome

We examined 44 patients with MD (17 men, 27 women).
All patients had previously consulted doctors at Sapporo
Medical University and its related facilities in since 2001.
MD was diagnosed according to the criteria of the Japanese
Medical Society for Sjogren’s Syndrome (2008) (Table 1).

Background characteristics of the patients with MD are
shown in Table 2. The mean age of these patients was
55.2 + 14.1 years (range, 25—88 years) and the sex ratio was
approximately 2:1 in favor of females. In SS, the ratio is
about 20:1 (female: male) [15]. Anti-SS-A and anti-SS-B
antibodies were absent in all MD patients except one. The
enlargement of lacrimal and salivary glands in MD patients
was elastic, painless, and persistent (occurring for more than
3 months) (Fig. 3). Half of the MD patients did not exhibit
keratoconjunctivitis sicca. With regard to salivary gland
function, secretion by these glands in MD patients was
normal or slightly decreased, and this improved with steroid
treatment. Sialography was also normal, and the “apple-tree
sign”, which is typical of SS, was not observed in MD
patients. In contrast, the lacrimal and salivary swelling in SS
patients occurred repeatedly and disappeared without
treatment. The sicca symptoms were more severe in SS
patients than in MD patients. We prescribed glucocorticoids
for SS patients to treat the swelling of the lateral

Table 2
Clinical features of Mikulicz’s disease.

Mikulicz’ disease (n = 44)
Mean age of disease onset 552+ 14.1
Sex ratio (M:F) 1:1.6
Hypergammaglobulinemia 32 (72.7%)
(mean serum IgG mg + SD) (2723.1 + 1693.6)

Anti-SS-A antibody 1
Anti-SS-B antibody 0
Antinuclear antibody 7
MPO-ANCA 0

doi:10.1016/j.an1.2011.01.023
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Fig. 3. Facial views and computed tomography images of MD patients. The patients show persistent symmetrical enlargement of the lacrimal (arrow heads) and
submandibular glands (arrows).

submandibular gland, but the salivary secretion did not
increase. Generally, improvements in glandular secretion are
not expected in the advanced stages of SS because SS is an
autoimmune disease that irreversibly damages glands [31].
Thus, systemic corticosteroids were usually used for treating
only severe extraglandular diseases, i.e., diffuse interstitial
pneumonia, glomerulonephritis, vasculitis, and peripheral
neuropathy [32,33]. The impact of steroids on the natural
course of SS is not well established. Thus, the clinical

Table 3

features of MD are quite different from those of typical SS
(Table 3).

3.2. Mikulicz’s disease as an IgG4-related disease

Serum IgG subclasses in of MD and SS patients were
measured using nephelometry. The IgG4 level was
894.1 mg/dl in MD patients and 75.4 mg/dl in SS patients
(Fig. 4a). IgG4 levels accounted for 25.9% of the total IgG

Differences between Mikulicz’s disease and Sjogren’s syndrome (modified from reference [60]).

Mikulicz’s disease

Sjogren’s syndrome

Age distribution From 50s to 60s

Sex ration 3:1 in favor of females
Gland swelling Persistent

Dysfunction of salivary secretion None - slight
Keratoconjunctivitis sicca None — slight
Response to steroid Very good

Serum IgG

Antinuclear body
Anti-SS-A/SS-B antibodies
Serum IgG4

Glands biopsy

Normal — very high

Negative
Severely high

Dominance of negative cases

Infiltration of abundant IgG4-positive plasmacytes

From 40s to 50s

20:1 in favor of females
Recurrent

Mild - severe

Mild — severe

No change, or sometimes good
Normal - high

Dominance of positive cases
Positive (70%/30%)

Normal

No detection of IgG4-positive cells
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