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ABSTRACT
Objective. IgG4-related Mikulicz’s 
disease (IgG4-MD) has been recently 
established as a subtype of IgG4-re-
lated diseases involving the salivary 
and lacrimal glands, and the diseased 
glands are characteristically and 
highly responsive to corticosteroid 
therapy. We retrospectively evaluated 
ultrasonography (US) of the salivary 
and lacrimal glands for monitoring the 
efficacy of corticosteroid treatment in 
patients with IgG4-MD. 
Methods. US features of the salivary 
and lacrimal glands were assessed and 
compared with the serum IgG4 levels 
in 8 patients with IgG4-MD before and 
at various stages after initiation of oral 
corticosteroids. 
Results. US features of the lacrimal 
and salivary glands of patients with 
IgG4-MD were characterised by multi-
ple hypoechoic areas with varying sizes 
in enlarged glands. The submandibular 
glands were most frequently involved 
by the disease, and bilateral glands of 
the same type were similarly affected 
exhibiting the same hypoechoic pat-
tern. Alleviations of abnormal gland 
architecture and size in response to 
corticosteroid therapy were effectively 
detected with US. The US findings of 
the involved glands were proportional 
to the serum IgG4 level before and dur-
ing the corticosteroid therapy. 
Conclusion. US helps monitor the ef-
ficacy of corticosteroid treatment in pa-
tients with IgG4-MD.

Introduction
Mikulicz’s disease (MD) is character-
ised by symmetrical swelling of the 
salivary and lacrimal glands and has 
recently been proposed as a subtype 
of IgG4-related diseases. A good re-
sponse to corticosteroids is a charac-
teristic clinical feature of IgG4-related 
disease (1, 2). However, the optimal 
imaging techniques for the diagnosis 
of the gland disease and assessment 
of treatment efficacy in IgG4-MD pa-
tients have not been established (3). In 
the present study, we retrospectively 
evaluated the use of ultrasonogra-
phy (US) for assessing the efficacy of 
corticosteroid treatment in IgG4-MD    
patients. 

Patients and methods
US findings from 8 patients with IgG4-
MD (3 women and 5 men; average age, 
67±7 years) who received oral doses 
of corticosteroid and underwent pe-
riodical US follow-ups for at least 1 
month were studied to compare with 
the changes in serum IgG4 levels of the 
patients. The diagnostic criteria for the 
disease were previously described (2). 
US of the lacrimal and salivary glands 
were performed before and various 
times after the initial doses of predo-
nisolone (15–35 mg). Some patients 
(n=3) received conventional MR im-
aging and MR sialography. The study 
was approved by the institutional re-
view board and informed consent was 
obtained from all patients. 

Results
Serum IgG4 levels in the 8 patients 
were elevated 5- to 15-fold above the 
upper limit (135 mg/dL) during the 
pretreatment periods. Serum IgG4/
IgG ratios were 0.46±0.09 (range, 
0.32–0.57). Elevated serum IgG4 level 
rapidly responded to treatment as early 
as 1 week after initiating corticosteroid 
treatment. However, serum IgG4 levels 
did not decrease below the upper limit 
(135 mg/dL) in 7 out of the 8 patients 
with IgG4-MD after varying treatment 
periods (1–140 months). 
US features of the lacrimal and salivary 
glands of patients with IgG4-MD were 
characterised by multiple hypoechoic 
areas with varying sizes, probably rep-
resenting accumulation of lymphoid 
tissues and/or fibrosis in the glands 
(Fig. 1) (2, 5-7). The submandibular 
glands were most frequently involved 
(8/8). US revealed that the involved 
glands rapidly responded to corticoste-
roids in line with decreases in serum 
IgG4 levels. However, abnormal pa-
renchymal architecture and gland size 
on US were still present in many cases. 
Notably, all the submandibular glands 
with multiple large-sized hypoechoic 
areas on US (n=3) were still hypoecho-
ic and atrophic even at the last follow-
up examination. 

Discussion
Although we did not measure the gland 
size, decreases in size in response to 
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corticosteroid therapy were well delin-
eated on MR images; however, chang-
es in gland architecture were minimal 
on MR images (Fig. 1).
Different types of glands responded 
differently to corticosteroids. For ex-
ample, the involved parotid and lacri-
mal glands were well restored to near 
normal appearance after the corticoste-
roid treatment on US. In contrast, the 

submandibular glands were more resis-
tant to corticosteroid therapy.
Hypoechoic spots are also character-
istic of the glands in SS patients (8). 
However, in the glands of IgG4-MD fat 
infiltration does not occur, and fibrosis 
and acinar destruction are minimal (4). 
These differences in histololical com-
ponents of the affected glands between 
SS and IgG4-MD patients may cause 

different MR imaging features of the 2 
distinctive gland diseases.
Alleviations of the abnormal architec-
ture and size of the affected glands in 
response to the therapy were steadily 
traceable with US, and the scoring 
system used for SS would be useful 
for evaluating gland status of patients 
with IgG4-MD (9). US examination 
is non-invasive and inexpensive for 

Fig. 1. US and MR imaging features of the salivary and lacrimal glands in a 72-year-old man with IgG4-MD.
A, B, US shows left submandibular gland before therapy (A) and 12 weeks (B) after initiation of oral corticosteroids. The gland exhibits multiple, large-sized 
hypoechoic areas (A), which remains in atrophic gland 12 weeks after initiation of oral corticosteroids (B).
C-F, Axial T1-weighted (C, D) and fat-suppressed T2-weighted (E, F) MR images show left submandibular gland (arrowheads) before therapy (C, E) and 
12 weeks (D, F) after initiation of oral corticosteroids. Fat-suppressed T2-weighted MR images show hypointense areas suggestive of extensive fibrosis in 
the gland parenchyma (E, F).
G, MR sialography of left submandibular gland shows normal duct ramification.
H, I, US shows left parotid gland before therapy (H) and 12 weeks (I) after initiation of oral corticosteroids. Characteristic multiple, small-sized hypoechoic 
areas (H) disappear in response to corticosteroid 12 weeks after initiation of oral corticosteroids (I).
J-M, Axial T1-weighted (J, K) and fat-suppressed T2-weighted (L, M) MR images show left parotid gland (arrowheads) before therapy (J, L) and 12 weeks 
(K, M) after initiation of oral corticosteroids. Note multiple hypointense (J) and hyperintense (L) areas in gland parenchyma before the therapy suggesting 
the presence of extensive lymphoplasmacytic infiltration and/or enlarged lymph nodes in the gland parenchyma.
N, MR sialography of left parotid gland shows normal duct ramification.
O, P, US shows right lacrimal gland (arrowheads) before therapy (O) and 12 weeks (P) after the initial dose of corticosteroid. Note that multiple, medium-
sized hypoechoic areas (O) almost disappears 12 weeks after initiation of oral corticosteroids, but the gland remains enlarged (P). V, vitreous body.
Q-T, Axial T1-weighted (Q, R) and fat-suppressed T2-weighted (S, T) MR images show right lacrimal gland (arrowheads) before therapy (Q, S) and 12 weeks 
(R, T) after initiation of oral corticosteroids. Gland enlargement is obvious, but a faint trace of irregular intensity is noted in the gland parenchyma (Q, S).
Serum IgG4 = 1900 mg/dL before the oral corticosteroid treatment  and 401 mg/dL 12 weeks after the initiation of therapy.
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routine evaluation of the gland status 
of patients with IgG4-MD who need 
long-term corticosteroid therapy (10). 
Therefore, US may be a useful adjunct 
to monitoring the efficacy of cortico-
steroid therapy in these patients.
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