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Introduction

In 2003, immunoglobulin G4 (IgG4)-related disease
(IgG4-RD) was identified as a unique disease (1).
Fibroinflammatory lesions caused by IgG4-RD can mimic
a tumor and affect nearly any organ, including the lacrimal
glands, orbits, pancreas, bile ducts, major salivary glands,
renal tubules, bones, lungs, aorta, pachymeninges, and
thyroid gland (2,3). IgG4-RD is characterized pathologically
by the presence of lymphoplasmacytic infiltration, storiform
fibrosis, obliterative phlebitis, and prominent IgG4-
positive plasma cell infiltrates (4). Nearly 20% of patients
with IgG4-RD often have normal concentrations of serum
IgG4 (5). A wide range of IgG4-RD lesions has been found
to affect the temporal bone, including space-occupying
lesions that cause cranial nerve palsies and locally invasive
lesions that cause bony destruction (6). IgG4-RD lesions
must also be differentiated from benign and malignant
tumors involving the temporal bone, such as hemangioma,
meningioma, cancer, and lymphoma. Furthermore, IgG4-
related neurological disease symptoms frequently resemble
tumors, infections, and other inflammatory disorders. Here,
we present a rare case of an IgG4-related inflammatory
pseudotumor in the temporal bone that resembled a
meningioma and discuss the relevant literature for reviewing
the symptoms, treatment, and prognosis of the disease.

Case presentation

A 57-year-old man with a 4-hour history of aphasia was
admitted to a local hospital. The patient was drowsy and
mute, but he could open his eyes, move his limbs, and
respond to some movement commands. The muscle
strength of the right leg was grade 3—4, and that of the
left leg was grade 5. There were no symptoms or signs of
meningeal irritation. At 10 minutes after admission, the
patient began to experience epileptic seizures, which were
controlled by intravenous diazepam. Over the following 3
days, the patient experienced repeated, intermittent partial
seizures, for which the treatment of intravenous diazepam
became ineffective.

Computed tomography (CT) of the patient’s head
revealed a circular shape of a slightly uniform density with a
clear boundary. The bone nearby was destroyed (Figure 1A).
Magnetic resonance imaging (MRI) of the patient’s head
showed the shadow of a round, well-defined mass on the
left temporal part, with a size of approximately 2.7 cm x
2.1 cm. Both the T1-weighted image (T1WI) and T2-
weighted image (T2WI) of the mass were isointense
(Figure 1B,1C), while the apparent diffusion coefficient
(ADC) was hypointense. The adjacent brain parenchyma
was compressed and could be distinguished from the
adjacent brain parenchyma by a curved cerebrospinal fluid
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Figure 1 CT and MRI findings of the lesion. (A) A CT scan of the head revealed a slightly dense circular shape on the left temporal (arrow),

with uniform density and a clear boundary. The bone nearby was destroyed. (B) MRI showed a round, well-defined mass shadow (arrow)

on the left temporal part. TIWT of the lesion was isointense, and the apparent diffusion coefficient was hypointense. (C) The T2WI of the

lesion remained isointense (arrow). (D) After enhancement, the mass showed uniform enhancement with a clear boundary and a meningeal

tail sign (arrow). CT, computed tomography; MRI, magnetic resonance imaging; T1WI, T1-weighted images; T2WI, T2-weighted images.

shadow. The mass was very close to the left temporal bone,
and part of the adjacent bone was found to be destroyed
and absorbed. After gadolinium contrast enhancement,
the mass showed obvious uniform enhancement with a
clear boundary and a meningeal tail sign (Figure 1D). The
combined CT and MRI findings indicated meningioma,
which needed to be differentiated from Langerhans
histiocytosis and myeloma.

The patient underwent a craniotomy. During surgery,
the space-occupying lesion was located on the left temporal
floor, growing across the dura mater into the epidural
temporal floor and subdural space. The left temporal pole
and the local temporal bone were significantly compressed.
The blood supply for the tumor came from a branch of the
middle meningeal artery at the temporal base. The tumor
resembled a circular mass with a pale and solid cut surface
and clear borders.

Histopathology revealed that the tumor was an
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inflammatory pseudotumor characterized by sclerosing
fibrosis, including lymphocytes and plasma cells. A large
amount of lymphoplasmacytic infiltrates that formed lymph
follicles were observed, along with thick collagen fibers
arranged in a storiform pattern, obliterative phlebitis,
and plasma cells invading the tissues (Figure 24-2C).
Hematoxylin and eosin staining revealed that the fusiform
cells of the fibrous tissue had been, in all probability,
mistaken for meningioma cells. Immunohistochemistry
revealed that the fusiform cells were negative for pan-
cytokeratin (pCK), epithelial membrane antigen (EMA),
calretinin (Cr), and progesterone receptor (PR), suggesting
meningioma could be ruled out (Figure 2D). The
lymphocytes were positive for cluster of differentiation 20
(CD20) and CD3. Numerous plasma cells were positive
for CD138 (Figure 2E). Moreover, 40% of the plasma cells
stained positive for IgG4. There were more than 60 IgG4-
positive cells per high-power field (HPF; Figure 2F). Based
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Figure 2 Histological findings of the lesion. (A) The HE stain showed that the lesion was composed of sclerosing fibrosis associated with

lymphoplasmacytic infiltration forming lymph follicles (HE stain, x50). (B) Obliterative phlebitis (HE stain, x100). (C) Plasma cells invading

the tissues (HE stain, x400). (D) Immunohistochemical staining revealed fusiform cells negative for EMA (immunohistochemistry, x100).

(E) Numerous plasma cells were positive for CD138 (immunohistochemistry, x400). (F) Over 60 IgG4-positive cells per high-powered field

(immunohistochemistry, x400). HE, hematoxylin and eosin; EMA, epithelial membrane antigen; IgG4, immunoglobulin G4.

on these findings, the pathologic diagnosis was IgG4-RD.

Blood samples were also collected for testing. The
samples revealed a normallevel of total IgG and IgG4 in
the blood serum. Ultrasound examinations of the salivary
glands and pancreaticobiliary system after the initial
examination did not reveal any abnormalities. After the
diagnosis of IgG4-RD, the patient was prescribed 60 mg
of prednisone in order to avoid any emergency events
caused by intracranial tumor recurrence. After a month of
treatment, MRI revealed that the lesions had disappeared,
and the patient had no symptoms of epileptic seizures. The
patient was treated with 5 mg/d prednisone maintenance
for one year. After one and a half years, the MRI results
showed no tumor recurrence, and no IgG4-related lesions
were found in other organs (Figures 3,4).

All procedures performed in this study were in
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accordance with the ethical standards of the institutional
and/or national research committee(s) and with the
Declaration of Helsinki (as revised in 2013). Written
informed consent was obtained from the patient for the
publication of this case report and the accompanying
images. A copy of the written consent is available for review
by the editorial office of this journal.

Discussion

IgG4-RD is a chronic, fibrotic, immune-mediated disorder
characterized by the formation of tumor-like masses in
multiple organs. CD4" cytotoxic T lymphocytes (CTLs)
activated by B cells dominate the immune cell infiltration
in IgG4-RD. In IgG4-RD, macrophages, activated B
cells, CD4" CTLs, and fibroblasts are likely all implicated
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Figure 3 MRI images after 1 and a half years after surgery. The T2WI, FLAIR, and T1WI of the lesion all showed no tumor recurrence at

the original tumor lesion (arrow). MRI, magnetic resonance imaging; T1WI, T1-weighted images; T2WI, T2-weighted images; FLAIR,

fluid-attenuated inversion recovery.

3:00 am-Sudden aphasia
4:00 am-Emergency admission, CT
4:10 am-Epileptic seizure

11:00 am-MRI

| Complex partial seizures frequenty

Oral predhisone

Pathological examination ‘

Follow-up MRI

| Aphasia, Epileptic seizure || Cranial surgery |

Blood testing Follow-up MRI

Figure 4 The timeline of the patient’s medical history, diagnosis, treatment, and follow-up in this case. CT, computed tomography; MRI,

magnetic resonance imaging.

in creating inflammatory masses consisting of immune
cells and fibrotic tissue (7). Friedrich ez 4/. (8) looked
into the crosstalk between T cells that happens when
CC-chemokine ligand 5 (CCL5), which is expressed on
CD8 effector memory (TEM), binds to C-C chemokine
receptor type 4/5 (CCR4/5)-expressing T cells. The
signals of T-cell-T-cell crosstalk could help recruit helper
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and cytotoxic CD4" T cells, which have been shown to
cause inflammation in IgG4-RD (8). IgG4-RD does not
generate a fever and seldom leads to rapid organ failure;
therefore, patients’ symptoms and indicators of illness may
go unnoticed by medical professionals (9). It is common
for IgG4-RD to result in organ enlargement, mimicking
tumors. Furthermore, approximately 3-30% of patients

Quant Imaging Med Surg 2023;13(2):1240-1247 | https://dx.doi.org/10.21037/qims-22-787



1244 Chen et al. IgG4-related inflammatory pseudotumor involving the temporal bone

Table 1 Studies reporting on IgG4-related diseases involving the temporal bone

’C\l)zlse Authors Cgaer’ Sex Symptoms

1 Masterson et al. [2010] (16) 58 F  Tinnitus, vertigo, and sensorineural hearing loss

2 Schiffenbauer et al. [2012] (17) 50 F Otalgia, otitis media, and CN VII palsy

3 Moss et al. [2012] (18) 36 F  Headache, vision loss, CN VI palsy, diplopia

4 Bittencourt et al. [2013] (19) 28 M  Headache, otalgia, hearing loss, tinnitus

5 Nishijima et al. [2013] (20) 66 F  Hearing loss, facial numbness, headache, diplopia, ptosis, and fullness in the ears
6 Wang et al. [2015] (21) 38 M  Right temporal headache, right catarrhal otitis media

7 Cain et al. [2014] (22) 66 M  Headache, vertigo, hearing loss

8 Liu et al. [2015] (23) 71 M Hearing loss, tinnitus, upper neck pain

9 Lietal. [2017] (24) 52 M Hearing loss on both sides, vestibular dysfunction, and otalgia

10 Wick et al. [2016] (25) 61 F Otalgia, hearing impairment, facial weakness, diplopia CN VI and CN VIl palsies
11 Deshpande et al. [2016] (26) 43 F  Pulsatile tinnitus, hearing loss, mastoiditis

12 Deshpande et al. [2016] (26) 52 F Headache, hearing loss, otalgia, CN VII, weakness, mastoiditis

13 Deshpande et al. [2016] (26) 50 F  Paresis of CN VII; mastoiditis, serous otitis media, hearing loss

14 Vuncannon et al. [2017] (27) 35 F  Hearing loss, otalgia, tinnitus, dizziness

15 Chowsilpa et al. [2019] (28) 19 F  Otalgia, lateral rectus palsy, headache, and hearing loss on the left
16 Cheng et al. [2019] (29) 54 F  Left ear otalgia, tinnitus, and hearing loss

17* Melenotte et al. [2019] (30) 58 F  Hallucination, aphasia, seizures, cognitive decline

18 Detiger et al. [2020] (31) 73 M  Otitis media with hearing loss, left otalgia, and left jaw pain

19 Marinelli et al. [2020] (32) 55 M  Headache, fatigue, weight loss, diplopia

20 Marinelli et al. [2020] (32) 66 F Headache, facial pain, vertigo, sensorineural, hearing loss, diplopia
21 Marinelli et al. [2020] (32) 59 F Headache, proptosis, sensorineural hearing loss

22 Marinelli et al. [2020] (32) 65 M Vertigo, tinnitus, conductive hearing loss

*, case with the symptom of seizures. IgG4, immunoglobulin G4; CN, cranial nerve; M, male; F, female.

with IgG4-RD have normal serum IgG4 concentrations
(10,11). Therefore, elevated IgG4 concentrations are
neither necessary nor sufficient to diagnose IgG4-RD (10).
In 2019, the American College of Rheumatology
proposed guidelines for detecting IgG4-RD based on a
range of characteristic symptoms and the lack of another
reasonable diagnosis (5). Signature histological findings
included lymphoplasmacytic infiltration, storiform fibroids,
and obliterative phlebitis. IgG4-RD is diagnosed if the
ratio of IgG4" to IgG" is greater than 40% and there are
10 IgG4" plasma cells per HPF (5). In the present case,
we diagnosed an IgG4-related inflammatory pseudotumor
based on pathological features, namely sclerosing fibrosis
and lymphocytes, as well as IgG4-positive plasma cell
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infiltration into the tissues.

IgG4-RD can occur in all parts of the body. Recent
reports indicate that the nervous system can also be
involved, mainly the skull and meninges (12-14). A
comprehensive analysis of 184 cases of IgG4-RD in
the skull base and skull found that the dura mater and
meninges were the most common sites involved (32%) (15).
Up to now, 22 cases of IgG4-RD involving the temporal
bone have been reported (Zable 1) (16-32). Meningeal IgG4-
RD symptoms typically occur in isolation with no other
organ involvement when serum IgG4 concentrations are
normal or barely elevated (33). The most frequent symptom
of IgG4-RD is hearing loss, while seizures are rare (6,9). In
the present case, seizures were the only clinical symptom.
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In this case, it was the temporal bone and meninges that
were involved, which was different from the most common
involvement of the mastoid process in existing reports (6).
The lesion was observed to be completely extradural. In
addition, the lesion was surgically removed at the early
stage, and the diagnosis was confirmed by pathology. The
T1-weighted MRI showed that 75% of the lesion appeared
isointense, while T2-weighted MRI showed 62.5%
hypointensity, but all other cases reported involved positive
enhancement (34). This case was slightly different from
those in the literature because the signals on T'1- and T2-
weighted images were isointense, which was significantly
strengthened after enhancement.

The results of CT and MRI in the present case were
confusing. The findings were very similar to meningioma
but differed from those of benign meningiomas,
which are generally located under the inner plate with
hyperplastic and sclerotic changes to the bone. In our
patient, compression and absorption of adjacent bone were
evident, suggesting a diagnosis of another benign tumor.
Available studies suggest that if a bulging mass is attached
to the dura mater, meningioma should be considered,
which is typically diagnosed by meningeal biopsy (35).
In terms of manifestation of the temporal bone, the most
common differential diagnosis of the IgG-RD includes
granulomatosis with polyangiitis (GPA), natural killer
(NK)/T lymphoma, mycosis infection, and Langerhans
histiocytosis or myeloma, All diseases that can manifest in
the temporal bone and exhibit nonspecific, inflammatory
imaging appearances (36). Serologic tests, including the
C-anti-neutrophil cytoplasm antibodies (C-ANCA), P-anti-
neutrophil cytoplasm antibodies (P-ANCA), soluble
interleukin 2 receptor, and beta-D glucan, could assist in
differential diagnosis. Most patients with IgG4-RD respond
to glucocorticoid treatment, with a 93% overall response
rate and a 66% complete response rate (37). Rituximab
is a monoclonal anti-CD20 antibody that is a promising
method for treating glucocorticoid-refractory diseases (38).
However, due to its high cost and possible side effects,
rituximab remains primarily a second-line treatment in
clinical practice. Nevertheless, it should be considered in
advance for diseases that endanger life or organs.

Conclusions

The present patient had an IgG4-associated inflammatory
pseudotumor in the temporal region with similar
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neuroradiological findings to meningioma. Temporal
bone IgG4-RD is a rare disease. However, when a patient
suffers seizures and image findings of the temporal bone
lead clinicians to suspect meningioma, IgG4-RD should
be a differential diagnosis. Glucocorticoids are usually the
first choice of treatment for IgG4-RD. With increasing
knowledge of the pathophysiology of IgG4-RD, new
therapeutic approaches may become available in the near
future.
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