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Optic nerve involvement in immunoglobulin G4-related
disease: A case report
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Abstract. The present study reports the case of a 79-year-old
woman manifesting skin changes, a pancreatic neoplasm,
enlarged lymph nodes, an eyelid mass and interstitial pneu-
monia over a 30-year period. At 2 months before admission
to our hospital, the patient presented rapid vision loss in the
left eye. Left optic nerve atrophy with a focal hyperintense
lesion was documented on a T2-weighted magnetic reso-
nance imaging (MRI) scan, and visual evoked potential
implicit times were prolonged. Elevated serum immunoglob-
ulin G4 (IgG4) concentrations and the presence of enriched
IgG4-positive plasma cells in the lymph nodes established the
diagnosis of IgG4-related optic neuropathy. Following oral
treatment with methylprednisolone, the serum IgG4 levels fell
to normal levels, and the left eye visual acuity improved to a
level that remained stable over a 1-year follow-up period. After
4 months of methylprednisolone administration, the optic
nerve appeared to be normal on an MRI scan. Prior reports on
IgG4-related optic neuropathy involved an infiltrating mass,
which was not observed in the present case. Similarly to the
current study, previous cases have responded to treatment with
glucocorticoids, indicating that the underlying mechanism of
the disease may be common.

Introduction

Immunoglobulin gG4-related disease (IgG4-RD) is a recently
described disease entity characterized by tumefactive lesions,
abundant tissue lymphoplasmacytic and IgG4-positive plasma
cell infiltration, storiform fibrosis and elevated serum IgG4
concentrations (1). Since autoimmune pancreatitis, associated
with high serum IgG4 expression levels, was first reported in
2001 (2),IgG4-RD has been described in various organ systems,
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including the pancreas, kidney, biliary tree, salivary glands
and the nervous system (1,3-5). The disease is more common
in middle-aged and elderly males (6). The incidence rate of
IgG4-RD has not been established because of the relative rarity
of this diagnosis (6). [gG4-RD typically responds significantly
to treatment with immunosuppressants (7); treatment with
systemic steroids is recommended, and a longer duration of
treatment with steroids may decrease the rate of recurrence (7-9).

While optic nerve involvement is rare, a series of recent
studies have reported the presence of a mass around the
orbit (10-13). In the present study, a serologically and histo-
pathologically documented IgG4-RD case is reported, which
presented with rapid progressive optic neuropathy with no mass
around the orbit. The current case also responded to gluco-
corticoid treatment, providing new insights into this form of
IgG4-RD.

Case report

A 79-year-old woman was admitted at the China-Japan
Friendship Hospital (Beijing, China) in October 2013,
complaining of rapid loss of vision in the left eye that persisted
for two months. The study was approved by the Institutional
Review Board of the China-Japan Friendship Hospital, and
written informed consent was obtained from the patient.
Approximately 30 years earlier, the patient presented with
symmetrical spot-like vitiligo of the skin around the two ankles,
which has spread upward on both legs and lower abdomen. The
patient was diagnosed with pancreatic neoplasm and diabetes
4 years before admission for vision loss, and treatment with oral
hypoglycemic agents (30 mg acarbose, thrice daily for 4 years;
Bayer AG, Leverkusen, Germany) was initiated to maintain
normal blood glucose levels. In addition, the patient developed
enlarged right cervical and double subaxillary painless lymph
nodes 3.5 years before admission, and a right upper palpebral
mass 3 years ago. Additional features of the patient's medical
history were coronary artery disease for the past 8 years and
hypertension for the past 7 years, which were treated with oral
agents (30 mg adalat daily for 7 years; Bayer). Furthermore, the
patient had undergone bilateral cataract surgery 7 years prior to
admission; thereafter, visual acuity, as measured with a standard
logarithmic letter chart ~6 months after cataract surgery, was
maintained at 0.6-0.8/1.5 in both eyes.

During the initial evaluation in October 2013, the patient
was awake, alert and oriented to time, place and persons.
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Figure 1. Visual evoked potentials (VEPs) obtained at presentation upon left (upper waveform) or right (lower waveform) eye stimulation (1 Hz contrast
reversal of 1 degree black and white checks). VEP obtained upon left eye stimulation was delayed and reduced in amplitude. Major components of the response

(N75,P100 and N145) are indicated.

A

Figure 2. Cranial magnetic resonance T2-weighted images obtained: (A) At
presentation, showing a thinner left optic nerve (arrow) compared with
the right optic nerve, and presence of a hyperintense lesion; and (B) after
4 months of oral methylprednisolone therapy, showing that the appearance of
the left optic nerve (arrow) was similar to that of the right optic nerve and the
hyperintense lesion had resolved.

Symmetrical patchy depigmentation was identified on the
legs and the lower abdomen. Submandibular and subaxillary
enlarged lymph nodes were palpated. The results of a neuro-
logical examination (cranial nerve, motor and sensor system
examinations) were normal, with the exception of vision loss
on the left eye. At this point in time, visual acuity was 0.03/1.5
(left eye) and 0.6/1.5 (right eye). Dilated fundus examination by
direct ophthalmoscopy revealed optic atrophy in the left eye and
arteriosclerosis in both eyes.

Immunoglobulin G (IgG) and IgG4 serum levels were
elevated to 3,150 and 2,440 mg/dl on admission, respectively
(IgG reference range, 694-1,620 mg/dl; IgG4 reference range,

3.0-201 mg/dl). The erythrocyte sedimentation rate of the patient
was 53 mm/h (reference range, 0-20 mm/h). Normal immuno-
fixation electrophoresis was noted in blood and urine samples.
Visual evoked potentials (VEPs; Medtronic, Minneapolis, MN,
USA) were obtained to a 26-degree square pattern of 1-degree
high contrast black and white checks that reversed at 1 Hz. VEP
implicit times were prolonged when the left eye was stimulated,
but not when the right eye was tested (Fig. 1). At presentation,
cranial magnetic resonance imaging (MRI; Gyroscan 1.5 T;
Philips Healthcare, DA Best, The Netherlands) showed atrophy
of the left optic nerve with a focal hyperintense lesion, as
shown in a T2-weighted image (Fig. 2A). The MRI analysis
revealed the absence of any mass surrounding the optic nerve
or any other orbital areas. Furthermore, a thoracic computed
tomography (CT; Aquilion; Toshiba, Tokyo, Japan) scan showed
diffused interstitial pneumonia. No abnormalities were detected
on fundus fluorescein angiography, electromyography, abdom-
inal-pelvic CT, specific autoimmune testing, hematological
examination, serum angiotensin-converting enzyme (ACE) and
other immunoglobulin (IgA, IgM and IgE) levels.

Clinicopathological examination of cervical lymph node by
needle biopsy revealed diffuse lymphoplasmacytic infiltration
and storiform fibrosis. An immunohistochemical stain against
IgG4 demonstrated that the number of IgG4-positive plasma
cells were elevated to >50 cells per high-power field (Fig. 3A),
as compared to the 0-20 cells per high-power field observed
in normal biopsy specimens (14,15). In addition, an IgG4/IgG
plasma cell ratio of >40% was observed (Fig. 3B), which was
much higher compared with the 6% ratio typically observed in
normal subjects. A labial gland biopsy revealed lymphoplasma-
cytic focal infiltration in the salivary gland stroma with mild
changes in the acinus and ducts, but was negative for IgG4.
Upon analysis of the skin biopsy, IgG4-positive plasma cells
were absent from the dermis and epidermis.

The patient was diagnosed with IgG4-RD and began oral
administration of methylprednisolone (Pfizer, Inc., New York,
NY, USA) at 40 mg/day (1 mg/kg/day), followed by gradual
reduction of the dose (~1 pill per month reduction) within a
period of 24 weeks, maintaining a dose of 4 mg/day for ~1 year.
This treatment resulted in a decrease in serum IgG and IgG4
levels to 732 mg/dl and 259 mg/dl, respectively. The visual acuity
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Figure 3. Histopathological findings in cervical lymph node biopsy. (A) CD138
immunohistochemical staining (brown) identified plasma cellular infiltration
in the cervical lymph node (magnification, x400). (B) Immunoglobulin G4
(IgG4) immunohistochemical staining (brown) labeled a large number of
IgG4-positive plasma cells among the inflammatory infiltrates (magnifica-
tion, x400). The ratio of IgG4/1gG cells was >40%, which was much higher
compared with the 6% ratio typically observed in normal subjects. Scale
bar=50 pm.

in the left eye was stabilized and improved to 0.3/1.5, which
persisted over a 1-year post-treatment period. After 4 months
of therapy, the left optic nerve had a normal appearance on an
MRI scan (Fig. 2B). The last follow-up date was January 2014.

Discussion

The present study reported the case of a woman with
unilateral vision loss in addition to involvement of salivary
gland, lymph node, lung, pancreas, eyelid and skin. Other
systemic diseases that may cause similar vision loss include
the Vogt-Koyanagi-Harada syndrome, sarcoidosis, Sjogren's
syndrome and systemic vasculitis. In the present case, these
conditions were excluded by normal fundus fluorescein angiog-
raphy, negative serum ACE, specific autoantibody testing and
labial biopsy. Lymphoma was also excluded by normal hema-
tological testing. The diagnosis of the patient conformed to the
2011 diagnostic criteria for IgG4-RD based on organs affected,
enriched IgG4-positive plasma cells in involved tissues and high
serum IgG4 concentration (7). Using the key words ‘optic nerve’
and ‘IgG4-related disease’, a literature search was performed
using PubMed (http://www.ncbi.nlm.nih.gov/pubmed).

Orbital involvement in IgG4-RD has been previously
reported to affect nearly every orbital structure, including
lacrimal glands, extra-ocular muscles and the trigeminal
nerve (16,17). The term IgG4-related ophthalmic disease

Table I. Summary of recent literature documenting optic nerve involvement in immunoglobulin G4-related disease.
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Mechanism Treatment

Clinical presentation

Authors
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(10)

Prednisolone

Compressive optic neuropathy

1 case of bilateral blurred vision with orbital

apices masses and sinusitis

Takahashi et al

(11)

Steroids

Optic neuropathy infiltrated by surrounding masses

2 cases with optic neuropathy

Takabhira et al

12)
13)

Steroids

Optic neuropathy secondary to hypertrophic pachymeningitis

Optic neuropathy compressed by supraorbital nerve lesion

1 case of bilateral vision loss with headache
6 cases of visual disturbance due to optic

nerve disturbance

Ramirez et al

N/A

Sogabe et al

in 2 patients; localized orbital mass in 2 patients; diffuse

orbital fat lesion in 1 patient; enlarged extraocular muscle;

and localized orbital mass in 1 patient
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(IgG4-ROD) has been suggested for [gG4-RD with ophthalmic
involvement (18). According to Kashii (18), IgG4-ROD is
characterized by bilateral lacrimal gland enlargement accom-
panied by three distinctive features, including infraorbital
nerve enlargement, extraocular myositis and compressive optic
neuropathy. Comparing the characteristics of the patient of the
current study to this classification, we note that an upper eyelid
mass was present, which was consistent with lacrimal gland
enlargement; however, this disappeared spontaneously and
prior to methylprednisolone treatment. The patient subsequently
developed rapid loss of vision only on the left eye. Cranial MRI
scans documented the presence of optic nerve atrophy with
focal lesion, but did not identify any masses infiltrating the optic
nerve or orbit, distinguishing this case from previous cases
(summarized in Table I). We hypothesize that the underlying
pathophysiologic mechanism may involve inflammatory demy-
elination of the optic nerve based on the findings of MRI, VEP
implicit time delays and positive response to glucocorticoid
treatment. Although this mechanism was not confirmed through
optic nerve biopsy, this hypothesis raises a novel pathogenic
feature that should be addressed in future cases of IgG4-related
optic neuropathy.

IgG4-ROD usually responds favorably to systemic gluco-
corticoids (19). A recent case has shown evident improvement to
normal vision after a 3-month course of steroid treatment (10).
By contrast, the vision of the current patient did not reach normal
levels within the 1-year follow-up period. This may reflect the
presence of an irreversible optic atrophy or reflect more severe
fundus arteriosclerosis in the left eye of the patient.

In conclusion, the current study presented a case of
IgG4-RD with ocular symptoms that were rapidly improved
by glucocorticoid treatment. The current case did not involve
focal mass infiltration of any orbital structure. By broadening
the spectrum of IgG4-ROD, the present case provides new
information regarding the underlying pathogenic mechanisms
of IgG4-related optic neuropathy.
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