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Abstract. The present study reports on the case of a 50‑year‑old 
male with sinusitis, diplopia, secretory otitis media and skin 
eczema for >14  years. The patient presented with visual 
impairment in both eyes and subxiphoid pain on admission 
to the First Affiliated Hospital of China Medical University 
(Shenyang, China). Orbital CT revealed a slightly thickened 
left inferior rectus muscle. Due to a periocular mass, enlarged 
lymph nodes, elevated serum immunoglobulin G4 (IgG4) levels 
and enriched IgG4‑positive plasma cells in the lymph nodes, 
the diagnosis of IgG4‑related disease (IgG4‑RD), possibly 
involving at least 10  organs, was established. Following 
treatment with methylprednisolone, the serum IgG4 levels 
decreased to normal and binocular vision returned to normal. 
Unlike previously reported cases, the present case exhibited 
no swollen masses around the optic nerve. The purpose of 
the present case report was to improve the understanding of 
IgG4‑RD.

Introduction

Immunoglobulin G4‑related disease (IgG4‑RD) is a regional 
or systemic fibroinflammatory disease of unknown etiology (1) 
that predominantly occurs in middle‑aged and elderly males 
(40‑70 years old). It is characterized by compressive lesions 
with inflammation or neoplastic swelling, usually but not 
always elevated serum IgG4 levels and a typical histopatho‑
logical appearance. The key pathological features are a dense 

lymphoplasmacytic infiltrate, particularly IgG4‑positive cells, 
a storiform pattern of fibrosis and obliterative phlebitis (1,2). 
The disease may involve the eyes, salivary glands, lymph 
nodes, pituitary glands, dura mater, thyroid, lung, pleura, 
breast, pericardium, aorta, retroperitoneum, pancreas, bile 
duct, kidney, prostate and skin.

It was reported that the prevalence of autoimmune pancre‑
atitis (AIP) was 10.1/100,000 individuals in Japan in 2016 (3). 
When IgG4‑positive cells infiltrate the lacrimal glands, 
orbital soft tissues or extraocular muscles, it is referred to as 
IgG4‑related ophthalmopathy  (IgG4‑ROD) (4). Due to the 
rare involvement of the optic nerve, visual impairment is an 
uncommon symptom. The present study reported on the case 
of a patient diagnosed with IgG4‑RD probably involving at 
least 10 organs with visual impairment as the major complaint, 
who exhibited sensitivity to hormone therapy with obvious 
therapeutic effects.

Case report

A 50‑year‑old male presented at the First Affiliated Hospital 
of China Medical University (Shenyang, China) with repeated 
diplopia for 14 years, visual impairment for 2 months and 
subxiphoid pain for 1 month in May 2019. The patient had 
suffered from periocular swelling and diplopia repeatedly 
since 2005, but he did not complain of visual impairment until 
nearly two months prior to admission. The patient was treated 
several times for the above symptoms. He was diagnosed with 
an inflammatory pseudotumor and then subjected to pseudo‑
tumor resection and postoperative radiotherapy. The patient 
had also been diagnosed with Graves' ophthalmopathy with 
normal thyroid function and given hormone shock therapy 
numerous times. However, the prognosis of the patient was 
unsatisfactory, and the symptoms kept on recurring. At one 
month prior to admission, the patient developed subxiphoid 
pain lasting ~3 h after eating yogurt, accompanied by nausea 
and vomiting. The symptoms occurred repeatedly thereafter, 
more frequently after eating. The pain lasted ~2‑3 min and 
improved by itself. The patient also had problems with urinary 
weakness. The patient exhibited a reduction in body weight by 
5 kg over the past 2 months. He had a history of sinusitis for 
30 years, secretory otitis media for 7 years and skin eczema 
for 7 years. An endoscopic operation was performed for sinus‑
itis and secretory otitis media in 2013.
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Physical examination revealed the following: Multiple 
enlarged lymph nodes in the left mandible, bilateral neck and 
bilateral supraclavicular fossa were palpated; these nodes were 
of medium hardness, movable and painless. Bilateral eyelid 
edema and a left lower eyelid mass were discovered.

Laboratory investigation revealed the following: All 
enzymes representing liver and bile duct damage were 
elevated, including alanine aminotransferase (ALT) at 160 U/l 
(normal range, 9‑50 U/l), aspartate aminotransferase (AST) 
at 142 U/l (normal range, 15‑40 U/l), γ‑glutamyl transpepti‑
dase (GGT) at 742 U/l (normal range, 10‑60 U/l) and alkaline 
phosphatase (ALP) at 467 U/l (normal range, 45‑125 U/l). 
Direct bilirubin was slightly elevated to 8.3 µmol/l (normal 
range, 0‑6.8 µmol/l), while albumin was severely reduced 
to 21.2 g/l (normal range, 40‑55 g/l). Both amylase (AMY) 
and lipase (LPS) were increased to 120 U/l (normal range, 
28‑100 U/l) and 136.1 U/l (normal range, 13‑60 U/l), respec‑
tively. The erythrocyte sedimentation rate and procalcitonin 
were also increased. The T cell spot test was positive. Except 
for elevated thyroid stimulating hormone (TSH) and anti‑thyro‑
globulin antibody, there were no thyroid function abnormalities 
[free thyroid (FT) hormone 3, FT4 and anti‑thyroid peroxidase 
antibody were all normal]. Both IgG and IgG4 were elevated 
to 85.44 g/l (normal range, 7‑17 g/l) and 36.9 g/l (normal 
range, 0.03‑2.01 g/l), respectively. Antinuclear antibody was 
positive. The antigen spectrum of autoimmune liver disease 
(e.g., anti‑mitochondrial antibody‑M2), anti‑hepatorenal 
microsomes‑1, anti‑hepatocyte cytoplasmic antigen type 1 
antibody, anti‑soluble liver antigen/hepatopancreas antigen 
antibody, Ro‑52, anti‑promyelocytic leukemia protein anti‑
body, nuclear autoantigen Sp‑100, nuclear pore protein gp210 
and 2‑ketoacid dehydrogenase complex was negative. Other 
markers, such as C‑reactive protein, complement, immunofixa‑
tion electrophoresis, coagulation, hepatitis, viral antibody and 
tumor markers, were normal. The right intraocular pressure 
was 14 mmHg and the left intraocular pressure was 16 mmHg. 
The visual acuity of both eyes was 0.6. Defects in the right 
lower half, right upper half and left infratemporal region were 
detected in the 30‑degree visual field. The synoptic muscle 
exhibited left inferior oblique paralysis. Orbital CT (Fig. 1) 
revealed a slightly thickened left inferior rectus muscle and 
paranasal sinusitis. Mild interstitial changes, slight chronic 
inflammation in both lungs, small nodules in both lungs, and 
mediastinal and bilateral axillary lymphadenopathy were 
detected on pulmonary CT. Prostate hypertrophy and calci‑
fication and lymphadenopathy around the bilateral internal 
iliac vessels were also observed on abdomen‑enhanced CT. 
An ultrasound scan of the superficial lymph nodes revealed 
that the bilateral neck, bilateral supraclavicular fossa, 
bilateral subclavian fossa, submental, left axilla, right groin 
(grades 3‑4, suspected malignancy) (Fig. 2), right axilla and 
left groin (grade 3) exhibited multiple enlarged lymph nodes. 
A hypoechoic mass was detected in the left submandibular 
gland. Rough echo of the liver parenchyma and increased elas‑
ticity of the liver (10.6 kpa) were observed in the abdominal 
ultrasound scan.

The patient underwent biopsy of the left inguinal lymph node. 
Pathological analysis indicated >10 IgG4‑positive cells in the 
marginal sinus per high‑power field (magnification, x200; Fig. 3) 
and scattered plasma‑cell infiltration was observed per 

high‑power field (magnification, x400; Fig. 4). The immuno‑
histochemistry results were as follows: Creatine kinase (‑), 
CD3 (diffuse +), CD20 (germinal center +), CD30 (scatter +), 
paired box protein Pax‑5 (germinal center +), Bcl‑2 (follicular ‑), 
CD21 (dendritic cells +), CD68 (scatter +), Ki‑67 (~15%), CD138 
(focal +), CD38 (partial +), CD1a (scatter +), S‑100 (focal +) 
and IgG4 (scatter + cells could be observed in the subcap‑
sular sinus and medullary sinus). According to the latest 
diagnostic criteria of the Japanese Study Group in 2011 (5), 
the patient was diagnosed with IgG4‑RD involving the lymph 
nodes.

The patient's medical records from visits to other hospi‑
tals in 2013 were collected. A binocular MRI scan and 
enhancement indicated protruding bilateral eyeballs, bilateral 
intraorbital lacrimal glands and a lower left orbital mass with 
a slightly longer T1 signal, a slightly shorter T2 signal, poor 
display of lacrimal glands, displacement of corresponding 
horizontal extraocular muscles and eyeballs, local enlarge‑
ment and irregularly shaped extraocular muscles. Following 

Figure 1. A thickened left inferior rectus muscle prior to treatment was 
observed on orbital CT (highlighted area). 

Figure 2. Ultrasound scan of the right groin displaying an enlarged lymph 
node (highlighted area; scale bar, 4 cm). 
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injection of GD‑DPTA (a contrast agent), the lesions displayed 
with moderate contrast and homogeneous enhancement. In the 
pathological sections of the periocular mass, >10 IgG4‑positive 
cells per high‑power field were determined (magnification, 
x200; Fig. 5), which was consistent with the pathological 
features of IgG4‑RD. Finally, the patient was diagnosed with 
IgG4‑ROD. The previous misdiagnosis may have been due to 
an insufficient understanding of IgG4‑RD.

Based on the patient's medical history and previous 
studies (1,6‑8), it was indicated that the submandibular glands, 
sinuses, middle ears, bile duct, liver, pancreas, prostate and 
skin may also be involved in IgG4‑RD. IgG4‑RD is most 
prevalent in older males (1), and in this patient population 
prostate problems are very common, therefore there may be 
a connection.

The patient was treated with 120 mg of intravenous methyl‑
prednisolone daily, which was gradually reduced to 40 mg/day 
after three weeks, and then decreased by 5 mg every two 
weeks. Considering the latent infection with tuberculosis 
bacterium, 0.3 g oral isoniazid was administered once daily 

to prevent tuberculosis. After oral administration of methyl‑
prednisolone for two months, the eyelid edema was relieved, 
the left lower eyelid mass became smaller and the bilateral 
neck and left submandibular lymph nodes were significantly 
reduced. The symptoms of urination and eczema, smelling 
caused by sinusitis and hearing caused by secretory otitis 
media were all improved and no nausea or vomiting symp‑
toms occurred. ALT, AST, GGT and ALP were all decreased 
to 25, 17, 80 and 70 U/l, respectively. AMY and LPS became 
normal. IgG4 decreased to 1.32 g/l (normal level) and albumin 
increased to 37 g/l.

The lymph nodes of the bilateral neck, bilateral supracla‑
vicular fossa and submandibular gland became smaller on 
the ultrasound scan. The lymph node grade at the first two 
sites changed to grade 2, excluding malignancy. Orbital CT 
revealed that the enlarged left inferior rectus muscle became 
slightly narrowed (Fig. 6). The visual acuity of both eyes 

Figure 3. Pathological image of the left inguinal lymph node containing 
>10  IgG4‑positive cells in the marginal sinus of the lymph node per 
high‑power field (IgG4 staining; magnification, x200). IgG, immunoglob‑
ulin G. 

Figure 4. Scattered plasma‑cell infiltration was observed in a pathology 
image of the left inguinal lymph node (arrows; high‑power field; 
magnification, x400). 

Figure 5. Pathology of the periocular mass in 2013 (before the patient 
was presented at the present hospital) revealed >10  IgG4‑positive 
cells per high‑power field (IgG4 staining; magnification, x200). 
IgG, immunoglobulin G. 

Figure 6. Slight narrowing of the enlarged left inferior rectus muscle after 
three months of treatment was observed on orbital CT (highlighted area). 
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exhibited marked improvements and the vision of both eyes 
increased to 1.0.

Discussion

The patient described in the present study had a long history 
of hospital visits with large expenses. He was misdiagnosed 
with an ‘inflammatory pseudotumor’ and ‘Graves' ophthal‑
mopathy’ and the treatment effects were poor. An accurate 
diagnosis of IgG4‑RD was difficult. The proposed IgG4‑RD 
was based on cumulative evidence of AIP and related extra‑
pancreatic lesions. In 2001 and 2002, Hamano et al (9,10) 
reported an elevation in the serum IgG4 concentration in 
patients with AIP and the infiltration of IgG4‑positive plasma 
cells in the pancreas and retroperitoneal tissues, respectively. 
In 2003, Kamisawa et al  (11) reported that IgG4‑positive 
plasma cells invaded the pancreas and extrapancreatic tissue 
in type 1 AIP and suggested that this phenomenon may be 
referred to as IgG4‑RD. Ultimately, the diagnostic criteria 
for IgG4‑RD were established in 2011 (5). However, articles 
on the incidence of IgG4‑RD remain rare. In 2016, a national 
epidemiological survey was performed in Japan. The preva‑
lence of AIP was 10.1/100,000 individuals, which more than 
doubled in 2011 (3).

A retrospective analysis of 103  patients previously 
diagnosed with an inflammatory pseudotumor was recently 
performed (12). Immunohistochemical analysis of IgG and 
IgG4 was performed on 16 biopsy samples and six cases of 
IgG4‑ROD and 10 cases of orbital inflammatory pseudotumor 
were diagnosed. The aforementioned study  (12) has also 
indicated that lesions in the lacrimal gland, IgG4‑positive 
plasma‑cell counts and ratios, as well as collagen fibrosis, are 
helpful for the diagnosis of IgG4‑ROD in patients with orbital 
mass‑like lesions. In addition, as an idiopathic inflammatory 
response, inflammatory pseudotumors are frequently accom‑
panied by obvious pain. Tiegs‑Heiden et al  (13) reviewed 
the imaging features of 27 IgG4‑ROD cases confirmed by 
biopsy. The vast majority of patients (89%) had enlarged extra‑
ocular muscles. The external rectus was the most frequently 
involved muscle, while the inferior rectus and medial rectus 
were frequently involved in Graves' ophthalmopathy. A small 
number of patients may exhibit characteristics that differ from 
those described above, such as the case of the present study. 
If TSH receptor antibody is negative in a patient suspected of 
having Graves' orbital lesions with normal thyroid function, 
the presence of IgG4‑ROD must be considered. In conclusion, 
when orbital masses occur, in addition to basic examinations, 
the state of the whole body should be assessed and biopsy 
tissues should be stained with IgG and IgG4 to exclude 
IgG4‑ROD.

Painless eyelid swelling, mild exophthalmos and diplopia 
are common symptoms of IgG4‑ROD. Due to the rare involve‑
ment of the optic nerve, visual impairment is an uncommon 
symptom  (14,15). In the reported cases, the symptoms of 
visual impairment were mostly due to the oppression of the 
optic nerve by the surrounding mass (16‑19), which was not 
observed in the present case. Zhang et al (20) reported on the 
case of a 79‑year‑old woman with skin changes, pancreatic 
tumors, lymphadenopathy an eyelid mass and interstitial 
pneumonia for >30 years. Rapid vision loss occurred in the 

left eye 2 months prior to admission. On T2‑weighted MRI, 
left optic atrophy with focal hyperintense lesions was 
observed and the latency time of visually evoked potential was 
prolonged. In addition, the patient did not have any compres‑
sive mass around the optic nerve, similar to the patient of the 
present study, suggesting that there may be novel mechanisms 
of visual impairment in IgG4‑ROD. Li et al  (21) reviewed 
225 patients diagnosed with IgG4‑RD between January 2014 
and December 2017. Among these patients, 26 with decreased 
vision underwent orbital MRI and optic nerve injury was 
detected in all of them prior to treatment. The most common 
causes of optic nerve injury in these patients with IgG‑4‑ROD 
were inflammation of the optic nerve sheath (12 patients), 
compression of extraocular muscles and a pseudotumor 
mass (14 patients), hypertrophic meningitis (2 patients) and 
pituitary involvement in the optic chiasm (1 patient), where a 
patient may simultaneously exhibit ≥2 causes of optic nerve 
injury, which suggests that pathological changes in the optic 
nerve, meninges and pituitary glands should not be ignored 
when investigating the mechanisms of IgG4‑ROD.

In a large multicenter study by Yamada  et  al  (22), 
the clinical and laboratory parameter characteristics of 
334  patients with IgG4‑RD were analyzed. A total of 
205 patients were male and the average age at diagnosis was 
65 years. The average number of organs affected at diag‑
nosis was 3.2. The most frequently involved organs were 
the salivary glands, followed by the lacrimal glands, lymph 
nodes, pancreas, retroperitoneal/peri‑aorta area, kidneys 
and lungs. It is rare for a patient to have 10 organs involved 
(in the patient described here: The eyes, submandibular 
glands, sinuses, middle ears, bile ducts, liver, pancreas, pros‑
tate, skin and lymph nodes were involved). Due to the early 
stages of disease progression in certain organs, only enzy‑
matic changes were present and no changes were observed 
on imaging. Among these changes, liver injury was severe. 
The albumin concentration was as low as 21.2 g/l at diag‑
nosis. Hypoalbuminemia mimicked cirrhosis but returned to 
normal after hormone treatment.

The reported treatment options for IgG4‑RD include 
systemic glucocorticoids, immunosuppressive drugs, 
biological agents and surgical resection of affected tissues. 
Except for contraindications, glucocorticoids are recom‑
mended as first‑line drugs for remission induction in all 
active or untreated patients with IgG4‑RD (23). According 
to the international consensus on the treatment of autoim‑
mune pancreatitis, the initial dose of prednisone should 
be 0.6‑1.0 mg/kg/day and the minimum dose 20 mg/day. 
The therapeutic effect may be evaluated for the first time 
after 2 weeks. Hormone reduction may be considered after 
2‑4 weeks as follows: A reduction by 5‑10 mg/day every 
1‑2  weeks and a reduction by 5  mg/day every 2  weeks 
after 20 mg/day until drug withdrawal (24). Glucocorticoid 
retreatment is suitable for patients who relapse after 
successful remission. Following relapse, the continuous 
use of steroid‑sparing agents should be considered during 
remission maintenance periods (23).

In conclusion, IgG4‑RD should be considered a differen‑
tial diagnosis for patients who suffer longstanding symptoms 
involving multiple organs. Steroid therapy should be consid‑
ered the first choice of treatment.
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