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Abstract

Tolosa–Hunt Syndrome

Anatomical components
Tolosa–Hunt syndrome  (THS) is a rare neuro‑ophthalmic 
manifestation characterized by non‑specific inflammation of 
the cavernous sinus, superior orbital fissure, or the orbital apex. 
Clinically, it is identified by the presence of painful ophthalmoplegia 
involving the oculomotor (III), trochlear (IV), or the abducens (VI) 
nerves in varying combinations with oculo‑sympathetic paralysis 
and involvement of the ophthalmic or maxillary division of the 
trigeminal (V) cranial nerve.[1] It has been considered, by some, as a 
variant of the orbital inflammatory syndrome (orbital pseudotumor) 
with extension into the orbital apex of the cavernous sinus or focal 
idiopathic hypertrophic pachymeningitis.[2,3] The exact nature of the 
disease continues to find updated definitions and evades consensus 
among those who treat it.

Brief History and Diagnostic Criteria

THS derives its name from Eduardo Tolosa and William Hunt, 
the two pioneers who independently described patients with 
ophthalmoplegia with evidence of granulomatous inflammation 
in the cavernous sinus, and subsequently, this eponym was 
applied to patients with “investigation negative” cavernous 
sinus syndrome (CSS).[4‑6] Diagnosis of THS is considered to 
be that of exclusion, and lately, various authors have critically 
declined the eponymous use of the term THS for the “presumed 
granulomatous inflammation of the cavernous sinuses”.[7]

The International Classification of Headache Disorders‑3 
(ICHD‑3) defines THS under the category of “painful lesions 
of cranial nerves and other facial pain”. The key diagnostic 
requirements are the presence of unilateral orbital/periorbital 
pain in combination with paresis of one or more oculomotor 
cranial nerves and demonstration of granulomatous inflammation 
of the cavernous sinus.[1] The diagnostic criteria were adopted 

by ICHD‑3 and are important to consider while diagnosing of 
THS [Table 1]. These criteria are highly sensitive (~95–100%) 
but have limited specificity (~50%) to diagnose THS.[1]

Epidemiology and Clinical Profile of THS
THS is considered to be a rare entity with an annual estimated 
incidence to be 1–2 cases per million per year. Yet, it accounts 
for nearly 23% of causes of CSSs. No geographical or racial 
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Table 1: ICHD‑3 Diagnostic Criteria of THS
A. Unilateral orbital/periorbital headache fulfilling criteria C
B. Both B1 and B2
1. Granulomatous inflammation of the cavernous sinus, superior orbital 
fissure, or orbits, demonstrated by MRI or biopsy
2. Paresis of one or more of the ipsilateral oculomotor, trochlear, and/or 
abducens nerves
C. Demonstration of evidence of causation fulfilling both C1 and C2
1. Headache ipsilateral to the granulomatous inflammation
2. Headache has preceded the involvement of extraocular motor nerve by 
≤2 weeks or developed with it
D. Not better accounted by any other cause
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predominance has been noted. It does not show any gender 
predilection, and the average age of onset has been noted to 
be in the fourth decade.[8,9]

Involvement can be unilateral, sequential, or bilateral 
and simultaneous. Pain is usually the defining feature and 
suggests a localized dural inflammation. Pain is usually 
around the eye or brow on the involved side or can be 
retroorbital or even extend to the frontal or temporal 
regions. It usually precedes ophthalmoplegia by a duration 
of up to 2 weeks and on average lasts for about 8 weeks 
in untreated cases.[8] Extraocular muscles can be involved 
in any combination, and it is wise to revise the anatomy 
of the cavernous sinus and nearby structures. Ishikawa 
and Jefferson’s classification schemes are two popular 
classification schemes that can help in the anatomical 
classification of the lesions and also have prognostic 
importance [Figure 1].[10,11]

Clinico‑Anatomical Correlation

THS often involves the lateral wall of the anterior cavernous 
sinus; hence, the oculomotor nerve is the most commonly 
involved in about 80% of the cases. [Figure 1] Involvement 
of the core of the cavernous sinus may in turn lead to the 

involvement of the abducens nerve, which is seen in around 
70% of cases. Oculo‑sympathetic plexus around the internal 
carotid artery  (ICA) may be involved in another 20% of 
patients, causing third‑order Horner’s syndrome. Proptosis 
may occur in a small subset of patients due to the involvement 
of pericarotid sympathetic fibers and the resulting contraction 
of Muller’s muscle.[8,9]

Involvement of the trochlear nerve and ophthalmic and 
maxillary divisions of the trigeminal nerve can take place in 
various combinations. The spread of inflammation further 
anteriorly into the superior orbital fissure or the orbital apex 
may lead to the involvement of the optic (II cranial) nerve, 
causing visual loss, optic disc swelling, and consequent 
optic pallor. An extension may also occur posteriorly in a 
few cases, leading to the involvement of the facial nerve, 
vestibulocochlear nerve, and other vital structures.[9,12,13] 
Systemic features such as nausea, vomiting, and fatigue 
secondary to severe periorbital pain have been reported in 
anecdotal case reports/series.[8] Clinical examination is always 
essential for diagnosis and should utilize the evaluation of the 
nine cardinal gazes of the patient to know the involvement of 
each nerve [Figure 2a and B].

Diagnostic Evaluation

Diagnosis is clinical, and meticulous investigations are needed 
to exclude other causes of CSS. The ICHD‑3 diagnostic criteria 
mandate the demonstration of granulomatous inflammation 

Figure 2: (a) Showing nine‑gaze photograph of a 34 year‑old male with 
left oculomotor nerve palsy who presented with recurrent complaints of 
drooping of the left eye and diplopia for 2 years (total of 3 episodes). 
The patient was diagnosed to be having left THS based on neuroimaging 
findings. (b) Showing nine‑gaze photograph of a 28 year‑old male with left 
abducens nerve palsy THS. The patient presented with the first episode 
of diplopia with horizontal separation of images on looking toward left

b

a

Figure 1: Animation depicting anatomical landmarks of the structures in 
the cavernous sinus (a) and in the orbital apex (b). (1) Optic chiasma; (2) 
pituitary gland; (3) cavernous Sinus; (4) sphenoid sinus; (5, 6) ICA; (7) 
abducens nerve;  (8) oculomotor nerve;  (9, 20) trochlear nerve;  (10) 
ophthalmic division of the trigeminal nerve; (11) maxillary division of the 
trigeminal nerve; (12) annulus of Zinn; (13) extraocular muscles; (14) 
optic nerve; (15) ophthalmic artery; (16) recurrent meningeal artery; (17) 
lacrimal nerve; (18) frontal nerve; (19) superior ophthalmic vein; (20) 
trochlear nerve;  (21) superior division of the oculomotor nerve;  (22) 
nasociliary nerve;  (23) inferior division of the oculomotor nerve;  (24) 
abducens nerve; (25) inferior ophthalmic vein

b

a



Kapila, et al.: Tolosa hunt syndrome and IgG4 in neuro‑ophthalmology

 Annals of Indian Academy of Neurology  ¦  Volume 25  ¦  Supplement 2  ¦  2022 S85

by neuroimaging or biopsy, and hence, a histopathological 
correlation is always required to establish the same.[1]

Magnetic Resonance Imaging (MRI)
Ideal sequences in MRI
Conventional neuroimaging techniques usually do not cover 
the proper visualization of the cavernous sinus. Dedicated 
contrast‑enhanced, fat‑saturated, Turbospin Echo T1 and T2 
sequences in the coronal and axial sections must be utilized 
in the study of the cavernous sinus. The orbital apex, superior 
orbital fissure, and anterior temporal lobe should always 
be carefully seen in a patient with suspected THS. Akpinar 
et al.[14] suggested a dedicated “Tolosa–Hunt protocol” and 
highlighted the role of dynamic MRI in facilitating the early 
diagnosis of THS.

Characteristic findings on MRI
Convexity of the lateral wall of the cavernous sinus due to 
the presence of soft tissue, which appears isointense on T1, 
hypointense on T2, enhances upon contrast administration, and 
is diffusion‑weighted imaging restriction is the characteristic 
description of THS. A bulging contour of the lateral wall of 
the cavernous sinus, dural meningeal enhancement  (focal 
pachymeningitis) of neighboring structures, and focal 
narrowing of the intracavernous ICA are other subtle signs 
suggesting THS[15] [Figure 3a–c].

The presence of nasal/paranasal sinus disease should alert a 
physician to rule out fungal etiology, and lacrimal enlargement 
should alert the clinician to IgG4 and other noninflammatory 
granulomatous etiologies such as sarcoidosis. Extension of the 
lesion should always be looked for by tracing the orbital apex 
and superior orbital fissure.

Caveats on neuroimaging
The lack of specificity of the MRI findings is a major 
limitation. In a retrospective analysis of 61 patients with painful 
ophthalmoplegia, identification of atypical findings (lesions 
extending into sella fossa, infratemporal fossa, paranasal 
sinuses, brain parenchyma, skull or causing bony erosions, or 
causing a dilated superior orbital vein) on cranial imaging was 
found to have a useful role in discriminating other etiologies 

before labeling THS.[15] The abnormal signal intensity may 
also be confused with orbital pseudotumor, neurosarcoidosis, 
central nervous system lymphoma, meningiomas, IgG4 
disease, and chronic infections such as fungal sinusitis. Indirect 
signs such as the involvement of sinuses, bony erosions, 
angioinvasion, etc., although not highly sensitive, may provide 
vital clues toward the diagnosis of fungal infection in contrast 
to inflammatory etiologies such as THS [Figure 4a-d].

Role of Computed Tomography (CT) in the diagnosis of 
THS
Although high‑resolution CT scans may demonstrate soft tissue 
inflammation and associated bony changes such as erosion, 
hyperostosis, calcification, or even hemorrhage, it has limited 
sensitivity for cavernous sinus/orbital apex lesions. Moreover, 
the use of CT is limited due to superimposed beam hardening 
and bony artifacts.[8,16]

Cerebral Angiography

Cerebral angiography is primarily important to rule out 
aneurysms or fistulae in the carotid–cavernous territory. 
Segmental narrowing, irregularity, or constriction of the 
intracavernous carotid artery need to be noted as these findings 
may provide valuable adjunct information in favor of THS. 
In some patients, soft tissue inflammation may cause intense 
stenosis of the carotid siphon, resulting in high resistance 
flow that was described as the “arterial stationary wave 
phenomenon” in older literature on THS.[17]

Orbital Venography

Orbital venography may disclose abnormal filling of the 
superior ophthalmic vein or the cavernous sinuses but does 
not contribute to ruling our other causes of CSS.[18]

Ancillary Imaging and Positron Emission 
Tomography (PET)
It is judicious to screen selected patients for the presence 
of systemic inflammatory conditions and malignancies by 
CT of the chest/abdomen or whole‑body PET.   In addition, 
fluorodeoxyglucose  (FDG) PET/CT may show focal 

Figure 3: (a) Showing gadolinium‑enhanced MRI of the brain, T1 axial image with a bulging convex contour of the right anterior cavernous sinus (blue 
arrow); isointense soft tissue lesion involving the right anterior cavernous sinus and orbital apex (yellow arrow). (b) Showing gadolinium‑enhanced 
MRI of the brain, T1 coronal image showing contrast‑enhanced soft tissue lesion in the right orbital apex (green arrow). (c) Gadolinium‑enhanced MRI 
of the brain showing sheet‑like enhanced lesion involving the right cavernous sinus encasing the ICA without invading it
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hypermetabolism, suggesting inflammation in THS. 
Although limited by its low specificity, FDG PET/CT may 
provide vital clues to differentiate THS from other ominous 
disorders.[19]

Laboratory Investigations and Cerebrospinal 
Fluid (CSF) Examination

A raised erythrocyte sedimentation rate  (ESR), C‑reactive 
protein, and leucocytosis may occur in the acute stages of 
THS. Similarly, the presence of antinuclear antibodies, LE cell 
preparations, and a few extranuclear antibodies may be seen 
in patients with THS.[8]

It is important to note that CSF analysis may be completely 
unremarkable in these patients, although mild pleocytosis 
or marginally raised proteins have been documented. These 
changes are steroid‑responsive and the persistence of 
abnormalities or grossly abnormal CSF should suggest an 
alternative neuroinflammatory cause.[8,9]

Histopathological Evaluation

A definitive diagnosis is established by histopathology. 
However,  obtaining a sample may be technically 
challenging due to the deep location of the cavernous 
sinus and the presence of important cranial nerves around 
the involved site. Non‑specific chronic granulomatous 
inflammation with abundant fibroblasts, lymphocytes/
plasma cells, epithelioid, and occasional giant cells 
infiltrating the septa and the walls of cavernous sinuses 
is the hallmark of the biopsy specimen in patients with 
THS.[9] Lack of IgG4 staining plasma cells, storiform 
fibrosis, and obliterative phlebitis differentiate THS from 
similar‑looking IgG4‑related disorders.

Differential Diagnosis [Table 2]
THS is a diagnosis of exclusion. A wide spectrum of medical 
and surgical causes of painful ophthalmoplegia is included 
in the differential diagnosis of THS. Association of other 
autoimmune disorders has been reported in the literature. 
Table 2 shows the differential diagnosis and conditions which 
should be adequately ruled out before considering the diagnosis 
of THS.[9]

Treatment of THS
In general, THS is considered to be self‑limiting and even 
without treatment improvement should occur over a few 
months.[9] Treatment is often offered due to the possibility of 
residual deficits causing morbidity in these patients. There 
is no consensus or guideline for treatment, and the agent of 
choice depends a lot on the choice of the physician and patient 
suitability.

Corticosteroids are the cornerstone for the treatment of THS. 
High‑dose pulse steroid therapy has been advocated in the 
recent literature, followed by oral steroids  (0.75  mg/kg) 
in tapering doses for a duration of 6 to 8 weeks. Literature 
is not clear on the route of administration, optimal dose, 
duration of therapy, and treatment protocols for a special 
subset of patients (children, pregnant patients, etc.). Clinical 
improvement, specifically in periorbital/orbital pain, usually 
starts within 24 hours. Cranial nerve functions improve over 6 
to 8 weeks. Non‑responsiveness to steroids should suggest an 
alternative diagnosis. Clinical improvement usually precedes 

Table 2: Medical Causes of Painful Ophthalmoplegias

Differential Diagnosis Causes
Trauma

Vascular causes Posterior communicating artery aneurysm
Cavernous ICA aneurysm
Carotid-cavernous fistula
Cavernous sinus thrombosis

Diabetes associated ocular 
cranial nerve palsy

Inflammatory lesions
Infectious: Bacterial: Sinusitis, periostitis, orbital 

cellulitis
Viral: Herpes zoster
Fungal: Mucormycosis
Mycobacterium tuberculosis

Non‑infectious: Polyneuritis cranialis, sarcoidosis, 
IgG4‑related disorder, eosinophilic 
granuloma, vasculitis Wegener’s 
granulomatosis, giant‑cell arteritis, orbital 
inflammatory syndrome, hypertrophic 
pachymeningitis, THS

Ophthalmoplegic migraine
Neoplastic lesions Nasopharyngeal carcinoma, lymphomas, 

multiple myeloma, parasellar/orbital 
metastasis, primary intracranial tumors, 
Pituitary adenoma

Figure 4: (a) and (b) Showing gadolinium‑enhanced MRI of the brain 
T1 W images in a patient with soft tissue inflammation in the right 
anterior cavernous sinus and orbital apex in a patient of THS. Sparing 
of paranasal sinuses is seen. In contrast, (c and d) show left cavernous 
sinus involvement with the involvement of the left sphenoid and ethmoidal 
paranasal sinuses in a patient of histopathologically proven fungal sinusitis
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the neuroradiological resolution, which may be delayed by 
weeks or even several months.[20] Dramatic improvement 
in symptoms is noted after steroid administration, but no 
conclusive data suggests the role of steroids in decreasing the 
degree or the duration of ophthalmoplegia. Some patients may 
have residual cranial nerve palsies.

Recurrences are known and may occur even after months 
after the first episode. Kline noted recurrence in 39% of 
146 patients of THS reviewed by him in one of his earlier 
series.[8] Long‑term steroids may be required in these 
subsets of patients. The role of steroid‑sparing agents in 
preventing relapse is not clear. Although there are no clear 
guidelines on the use of steroid‑sparing agents, many 
immunosuppressive/immunomodulatory drugs such as 
mycophenolate mofetil, methotrexate, azathioprine, and 
rituximab have been used successfully in patients who relapse 
after steroids. Other agents used with variable efficacy include 
cyclophosphamide, cyclosporine, tacrolimus, infliximab, and 
adalimumab (anecdotal case reports available in the literature). 
Various authors have reported complete remission of the 
disease using therapy with tumor necrosis factor‑a (TNF‑a) 
antibody and infliximab.[21]

Focal radiotherapy/gamma knife radiosurgery has been 
found useful in well‑selected subsets of patients who 
are non‑responsive, partially responsive, non‑tolerant to 
medical treatment, or in whom conventional treatment is 
contraindicated.[22]

Natural Course and Prognosis

Although THS is often acute to subacute in onset patients, the 
course of the disease is unpredictable. Symptoms may last from 
days to many weeks, but the disease is usually self‑limited. 
Spontaneous remissions, as well as recurrences, are known. 
Residual cranial nerve paresis may lead to significant morbidity, 
and hence, more often than not, steroids are administered in 
most cases presenting early to medical attention. The overall 
prognosis is considered to be favorable, even though up to 
40% of patients can relapse after complete improvement.[8,9,21]

IgG4 Diseases in Neuro‑Ophthalmology

One of the emerging causes of painful ophthalmoplegia 
is the IgG4‑related ocular disease which in itself is one 
of the manifestations of systemic disease.[23] IgG4 is 
a chronic fibroinflammatory condition that is being 
increasingly recognized with many neurological conditions.[24] 
Neuro‑ophthalmological manifestations of this condition are 
quite commonly observed.[25]

IgG4 disease is almost indistinguishable from THS in its ocular 
presentation. However, tumefactive lesions are additionally 
seen in many organs outside the ocular system. Ophthalmologic 
involvement is common but not limited to the orbit, lacrimal 
glands, and extraocular muscles. Additionally, hypophysitis 
and hypertrophic pachymeningitis are other conditions of 

interest.[26] [Figure 5 color plate] Systemic signs are usually 
found to occur simultaneously with neuro‑ophthalmological 
manifestations. This distinguishes it from THS, and almost all 
cases of IgG4 were diagnosed earlier as THS until research 
showed to have a more diffuse involvement. The most 
important distinguishing feature was its progressive nature 
and response to immunomodulation.[27]

Pathogenesis of IgG4 Disease

Pathogenesis of IgG4 depends on a close interaction between 
T and B cells. Clonal expansion of T and B cells occurs, which 
contributes to lymphadenopathy and organ enlargement. The 
activated IgM plasmablast undergoes class switching to give 
rise to IgE plasmablasts and IgG4 memory B cells. The latter 
homes inside the bone marrow, causing chronicity of the 
condition and multiple relapses despite immunomodulatory 
therapy. Many markers of inflammation are involved in the 
interchange, which causes the recruitment of macrophages and 
inflammatory markers which set up a fibrotic process that is 
the characteristic feature of IgG4 disease.[28]

Neuro‑Ophthalmological Spectrum of IgG4 
Disease

Although visceral organ involvement is one of the most 
common presentations in IgG4 disease, neuro‑ophthalmic 
manifestations are important and often exist with multifocal 
involvement. It is important to know them because a delay in 
diagnosis of these conditions can cause increased morbidity 
and occasionally mortality in the patients.[25] It has gradually 
placed itself as an important differential in the multiple 
fibro‑inflammatory reactions of the orbit previously labeled 
as idiopathic.[25]

IgG4‑related ophthalmic disease (IgG4‑ROD) is usually seen 
in three distinctive forms: (1) enlargement of the infra‑orbital 
nerve,  (2) extraocular myositis, and  (3) compressive optic 
neuropathy. Symmetric asymptomatic enlargement of the 
lacrimal glands was the most common finding, with the bilateral 

Figure  5: Structures in the neuro‑ophthalmic system involved in the 
IgG4‑related disorders



Kapila, et al.: Tolosa hunt syndrome and IgG4 in neuro‑ophthalmology

 Annals of Indian Academy of Neurology  ¦  Volume 25  ¦  Supplement 2  ¦  2022S88

orbital disease as well as extraocular involvement. Serum 
levels of IgG4 were relatively higher in patients with bilateral 
disease in comparison to those with unilateral disease.[29] 
Pachymeningitis usually presents as nodular meningitis with 
diffuse thickening of meninges, which can involve even the 
basal meninges and extend into the spinal canal. It is clinically 
indistinguishable from the other kinds of hypertrophic 
meningitis, and symptoms usually occur from mechanical 
compression of neighboring structures[30] [Figure 6a–c].

Diagnosis of IgG4 Disease in 
Neuro‑Ophthalmological Involvement

Several conditions can result in the elevation of IgG4 levels 
in a disease condition.

The histopathological hallmark of IgG4‑related disease 
involves lymphoplasmacytic infiltration of IgG4‑positive 
plasma cells, arrangement in the pattern of storiform fibrosis, 
and obliterative phlebitis.[31] However, the pathological picture 
of IgG4 involvement is different in different organs. Hence, 
the consensus of two of the diagnostic criteria is the absolute 
values of IgG4 above 135 mg/dl and over 40% of the plasma 
cells staining positive for IgG4 with absolute counts of greater 
than 10 per high power field in the histopathological sample.[32]

Other Conditions Mimicking IgG4 Disease

It is important to note that several other conditions can 
mimic IgG4 disease in their presentation and may also be 
associated with elevated levels of IgG4 in serum. Many 
infectious conditions, such as multi‑centric Castleman’s 
disease, sarcoidosis, granulomatosis with polyangiitis, etc., are 
some of the conditions which can present with raised levels 
of IgG4.[33] Rosai–Dorfman disease is another interesting 
clinical entity than can present with raised levels of IgG4 
not amounting to criteria cut‑offs than can present with 
ophthalmic manifestations secondary to raised intracranial 
pressure due to nodular pachymeningitis or direct orbital 
infiltration.[34]  [Figure 6c] Clinical presentations mimicking 
IgG4 disease must be biopsied, and the presence of Ig4 

staining cells in the histopathological specimen fulfilling the 
criteria should be ensured before labeling them as IgG4‑related 
disease.[35]

Updated Treatment Strategies in IgG4 Disease

The treatment of IgG4 centers is mainly around the control 
of inflammation and prevention of relapses.[34] One of the 
major concerns of treatment is also to preserve the function 
of the organs as local pressure and tissue infiltration often 
compromise vision and cause severe symptoms due to the 
rise of intracranial pressure. The indolent form of the disease 
often hampers clinical decision‑making. However, one 
must also be careful in following up on such cases to look 
for disease relapse or recurrence. We feel that all cases of 
neuro‑ophthalmic IgG4‑related diseases must be immediately 
treated as disease progression can lead to vision impairment and 
systemic disease is usually associated with neuro‑ophthalmic 
involvement.[36] Long‑term studies of treatment modalities with 
neuro‑ophthalmic presentation are not available. However, the 
management of the neuro‑ophthalmic disease is the same as 
for those with systemic disease.

Steroids
Corticosteroids are the first line of treatment to induce 
remission and are used as monotherapy in up to 70%, and the 
efficacy of steroid‑based first‑line management has well been 
reported to be over 97%.[37] The international consensus for 
the management of IgG4 disease has recommended a very 
slow taper of steroids over several months to a minimum 
dose varying between 2.4 and 10  mg per day. The usual 
recommended initial dose is 1  mg/kg/day, although higher 
doses are used for patients with intractable disease in the form 
of optic nerve involvement or active orbital myositis or those 
with evidence of systemic disease.[38] A dose less than 10 mg 
is ineffective for maintaining remission[39] [Figure 7].

Figure 7: Presentation with headache and right‑sided sixth nerve palsy. 
Axial contrast MRI shows strong contrast uptake in bilateral cavernous 
sinuses with extension into the orbital apex (left > right) and temporopolar 
region. Meningeal biopsy showed IgG4 disease, and the patient responded 
to steroids and maintenance immunomodulators

Figure 6: (a‑c) Two cases of dura‑based nodular pachymeningitis with 
heterogeneous and florid contrast uptake. Both patients presented with 
features of raised intracranial pressure and the sixth cranial nerve palsy. 
Additionally, the second patient had bilateral optic atrophy at presentation 
with brisk reflexes at presentation. Serum IgG4 was raised in both cases, 
but the histopathology was positive only in the former, whereas the latter 
case was found to have markers suggestive of Rosai Dorfman disease

cba
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Maintenance strategies
Because IgG4 is prone to recurrence, maintenance of induction 
is achieved through steroids as well as various steroid‑sparing 
agents. The duration of maintenance depends on the number 
of involved organs and baseline levels of IgG4. Low‑dose 
corticosteroids have been used as the sole maintenance agent 
for up to 3 years in a study by Kamisawa.[40] Steroid‑sparing 
regimens have also proven to be effective in maintaining 
remission, and a variety of agents similar to THS have 
been used with varying results.[39] Methotrexate has been 
used with good response in patients with intractable orbital 
inflammation, although no set protocol is available for the 
treatment regimen owing to the small number of patients 
encountered in such subgroups. The choice of an agent is 
often guided by the experience of the patient and acceptability 
by the patient.

Role of rituximab in IgG4 disease
A recent meta‑analysis looked at the various agents used in 
the management of IgG4 disease and showed that maintenance 
therapy with rituximab had the lowest rate of relapse of all the 
treatments (OR = 0.10, 95% CI [0.01, 1.63]). A combination 
of steroids in the combination of immunomodulators had 
a lower relapse rate as compared to steroid monotherapy. 
Although no consensus of any single agent was shown to be 
more efficacious in the maintenance of remission, rituximab 
is efficacious in inducing remission both in steroid‑dependent 
and steroid‑refractory cases, with a good safety profile.[41] 
Rituximab has gained a considerable reputation as a safe 
and effective agent in inducing and maintaining remission 
in IgG4‑related diseases. The special efficacy of rituximab 
is believed to be due to the pathogenic process involving the 
persistence of memory B cells, which are targeted specifically 
by rituximab. A regimen of 1 g every 6 months is believed as a 
safe and effective dose to maintain remission in IgG4‑related 
disease.[42]

Surgical methods
Surgical methods primarily aim at decompression of orbital 
contents to prevent compressive ischemic optic neuropathy, 
but cases have to be individualized and not be a part of the 
consensus guidelines.[43]

Long‑Term Prognosis of IgG4 Ophthalmic 
Disease

A long‑term follow‑up study of IgG4‑related orbital disease 
shows that even if the response to treatment remains satisfactory, 
up to 37.1% of the cases relapse after discontinuation of 
therapy, one of the highest in all forms of the disease. Relapse 
was seen to occur more in patients who received lower doses 
of corticosteroids or those in whom steroids were tapered 
earlier.[44] In other studies, treatment with steroids alone, higher 
baseline levels of IgG4 at presentation, involvement of more 
than 5 organs, eosinophilia, and dacryoadenitis were the risk 
factors for relapse.[45]

Conclusion

There is an imperative need to diagnose every suspected case 
of THS through histopathological evaluation. This should 
be done to ensure that no condition mimicking IgG4 disease 
through raised IgG4 levels gets mistakenly labeled while 
missing the primary diagnosis. Treatment of the condition 
needs to be customized, but a longer duration of steroids with 
a slow tapering with a judicious combination of steroid‑sparing 
immunotherapy for conditions such as IgG4 is required. 
Rituximab is a safe and effective agent to induce and maintain 
remission in these cases with a comparable safety profile. The 
role of meticulous follow‑up is crucial considering the potential 
morbidity associated with THS.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Gobel  H. The International Classification of Headache 

Disorders. ICHD‑3. Available from: https://ichd‑3.org/.  [Last  
accessed on 2022 Jan 5].

2.	 Wasmeier  C, Pfadenhauer  K, Rösler A. Idiopathic inflammatory 
pseudotumor of the orbit and Tolosa‑Hunt syndrome—are they the same 
disease? J Neurol 2002;249:1237‑41.

3.	 Muthukumar  N, Senthilbabu  S, Usharani  K. Idiopathic hypertrophic 
cranial pachymeningitis masquerading as Tolosa‑Hunt syndrome. J Clin 
Neurosci 2005;12:589‑92.

4.	 Tolosa  E. Periarteritic lesions of the carotid siphon with the clinical 
features of a carotid infraclinoidal aneurysm. J  Neurol Neurosurg 
Psychiatry 1954;17:300‑2.

5.	 Hunt WE, Meagher JN, Lefever HE, Zeman W. Painful ophthalmoplegia. 
Its relation to indolent inflammation of the cavernous sinus. Neurology 
1961;11:56‑62.

6.	 Smith  JL, Taxdal  DSR. Painful ophthalmoplegia. The Tolosa‑Hunt 
syndrome. Am J Ophthalmol 1966;61:1466‑72.

7.	 Lueck  CJ. Time to retire the Tolosa‑Hunt syndrome? Pract Neurol 
2018;18:350‑1.

8.	 Kline LB. The Tolosa‑Hunt syndrome. Surv Ophthalmol 1982;27:79‑95.
9.	 Kline  L, Hoyt  W. The Tolosa‑Hunt syndrome. J  Neurol Neurosurg 

Psychiatry 2001;71:577‑82.
10.	 Bhatkar S, Goyal MK, Takkar A, Mukherjee KK, Singh P, Singh R, et al. 

Cavernous sinus syndrome: A prospective study of 73 cases at a tertiary 
care center in Northern India. Clin Neurol Neurosurg 2017;155:63‑9.

11.	 Bhatkar S, Goyal MK, Takkar A, Modi M, Mukherjee KK, Singh P, et al. 
Which classification of cavernous sinus syndrome is Better—Ishikawa 
or Jefferson? A prospective study of 73 patients. J Neurosci Rural Pract 
2016;7(Suppl 1):S68‑71.

12.	 Santos Junior Maxuel Nogueira dos, Siva Alex Eduardo, Bonatti Renata 
Cristina Franzon. Tolosa Hunt Syndrome, a painful ophthalmoplegia. 
Rev. bras.oftalmol.  [Internet]. 2019;78:271-3. Available from: 
http://old.scielo.br/scielo.php?script=sci_arttext&pid=S0034-
72802019000400271&lng=en. [Last accessed on 2022 Jun 22].

13.	 Tessitore  E, Tessitore  A. Tolosa‑Hunt syndrome preceded by facial 
palsy. Headache J Head Face Pain 2000;40:393‑6.

14.	 Akpinar ÇK, Özbenli T, Doğru H, Incesu L. Tolosa‑Hunt syndrome — 
Cranial neuroimaging findings. Noro Psikiyatri Arsivi 2017;54:251‑4.

15.	 Hung CH, Chang KH, Chen YL, Wu YM, Lai CL, Chang HS, et  al. 
Clinical and radiological findings suggesting disorders other than 
Tolosa‑Hunt syndrome among ophthalmoplegic patients: A retrospective 
analysis. Headache 2015;55:252‑64.

16.	 Bhatkar  S, Mahesh  KV, Sachdeva  J, Goel A, Goyal  MK, Takkar A, 



Kapila, et al.: Tolosa hunt syndrome and IgG4 in neuro‑ophthalmology

 Annals of Indian Academy of Neurology  ¦  Volume 25  ¦  Supplement 2  ¦  2022S90

et al. Magnetic resonance imaging (MRI) versus computed tomographic 
scan  (CT scan) of brain in evaluation of suspected cavernous sinus 
syndrome. Neuroradiol J 2020;33:501‑7.—

17.	 Kettler  HL, Martin  JD. Arterial stationary wave phenomenon in 
Tolosa‑Hunt syndrome. Neurology 1975;25:765‑70.

18.	 Muhletaler  CA, Gerlock  AJ. Orbital venography in painful 
ophthalmoplegia  (Tolosa‑Hunt syndrome). AJR Am J Roentgenol 
1979;133:31‑4.

19.	 Wu YC, Hsieh TC, Kao CH, Liu YL, Yen KY, Sun SS. A rare case of 
Tolosa‑Hunt syndrome imaged with FDG PET/CT and MRI. Clin Nucl 
Med 2011;36:574‑5.

20.	 Cakirer  S. MRI findings in Tolosa‑Hunt syndrome before and after 
systemic corticosteroid therapy. Eur J Radiol 2003;45:83‑90.

21.	 Arthur A, Sivadasan A, Mannam P, Prabakhar AT, Aaron S, Mathew V, 
et  al. Tolosa‑Hunt syndrome: Long‑term outcome and role of 
steroid‑sparing agents. Ann Indian Acad Neurol 2020;23:201‑5.

22.	 Mormont E, Laloux P, Vauthier J, Ossemann M. Radiotherapy in a case 
of Tolosa‑Hunt syndrome. Cephalalgia Int J Headache 2000;20:931‑3.

23.	 Douedi  S, Awad  M, Shenouda  D, Mack  P, Carson  MP. Tolosa‑Hunt 
syndrome: A  non‑classical presentation of a rare cause of unilateral 
headache and painful ophthalmoplegia. J Clin Med Res 2020;12:266‑8.

24.	 Yamamoto M, Hashimoto M, Takahashi H, Shinomura Y. IgG4 disease. 
J Neuroophthalmol 2014;34:393‑9.

25.	 Chwalisz  BK, Stone  JH. Neuro‑ophthalmic complications of 
IgG4‑related disease. Curr Opin Ophthalmol 2018;29:485‑94.

26.	 Kashii S. IgG4‑related disease: A neuro‑ophthalmological perspective. 
J Neuroophthalmol 2014;34:400‑7.

27.	 Kubo  K, Yamamoto  K. IgG4‑related disease. Int J Rheum Dis 
2016;19:747‑62.

28.	 Deshpande  V, Zen  Y, Chan  JK, Yi  EE, Sato  Y, Yoshino  T, et  al. 
Consensus statement on the pathology of IgG4‑related disease. Mod 
Pathol 2012;25:1181‑92.

29.	 Wallace ZS, Deshpande V, Mattoo H, Mahajan VS, Kulikova M, Pillai S, 
et  al. IgG4‑Related disease: Clinical and laboratory features in one 
hundred twenty‑five patients. Arthritis Rheumatol 2015;67:2466‑75.

30.	 Zhao  Y, Xu  J. Imaging features, clinicopathological analysis and 
diagnostic strategy of IgG4‑related hypertrophic pachymeningitis. Ann 
Palliat Med 2020;9:2551‑8.

31.	 Lu LX, Della‑Torre E, Stone JH, Clark SW. IgG4‑Related hypertrophic 
pachymeningitis: Clinical features, diagnostic criteria, and treatment. 
JAMA Neurol 2014;71:785‑93.

32.	 Umehara  H, Okazaki  K, Kawano  M, Mimori  T, Chiba  T. How to 

diagnose IgG4‑related disease. Ann Rheum Dis 2017;76:e46.
33.	 Ebbo  M, Grados  A, Bernit  E, Vély F, Boucraut  J, Harlé JR, et  al. 

Pathologies associated with serum IgG4 elevation. Int J Rheumatol 
2012;2012:e602809.

34.	 Zhang  W, Stone  JH. Management of IgG4‑related disease. Lancet 
Rheumatol 2019;1:e55‑65.

35.	 Goulam‑Houssein S, Grenville JL, Mastrocostas K, Munoz DG, Lin A, 
Bharatha  A, et  al. IgG4‑related intracranial disease. Neuroradiol J 
2019;32:29‑35.

36.	 McNab AA. The 2017 Doyne lecture: The orbit as a window to systemic 
disease. Eye Basingstoke 2018;32:248‑61.

37.	 Brito‑Zerón P, Kostov B, Bosch X, Acar‑Denizli N, Ramos‑Casals M, 
Stone JH. Therapeutic approach to IgG4‑related disease: A systematic 
review. Medicine (Baltimore) 2016;95:e4002.

38.	 Aryasit  O, Tiraset  N, Preechawai  P, Kayasut  K, Sanghan  N, 
Sittivarakul W. IgG4‑related disease in patients with idiopathic orbital 
inflammation. BMC Ophthalmol 2021;21:356.

39.	 Khosroshahi  A, Wallace  ZS, Crowe  JL, Akamizu  T, Azumi  A, 
Carruthers  MN, et  al. International consensus guidance statement on 
the management and treatment of IgG4‑Related disease. Arthritis 
Rheumatol 2015;67:1688‑99.

40.	 Kamisawa T, Zen Y, Pillai S, Stone  JH. IgG4‑related disease. Lancet 
2015;385:1460‑71.

41.	 Wu A, Andrew NH, Tsirbas A, Tan P, Gajdatsy A, Selva D. Rituximab 
for the treatment of IgG4‑related orbital disease: Experience from five 
cases. Eye 2015;29:122‑8.

42.	 Campochiaro C, Della‑Torre E, Lanzillotta M, Bozzolo E, Baldissera E, 
Milani  R, et  al. Long‑term efficacy of maintenance therapy with 
Rituximab for IgG4‑related disease. Eur J Intern Med 2020;74:92‑8.

43.	 Noda  R, Inoue  T, Tsunoda  S, Akabane  A. Surgical management for 
IgG4‑related ophthalmic disease by a transcranial biopsy combined 
with extraorbital decompression: Illustrative case. J  Neurosurg Case 
Lessons 2021;1. Available from: https://thejns.org/caselessons/view/
journals/j‑neurosurg‑case‑lessons/1/8/article‑CASE20170.xml

44.	 Gan L, Luo X, Fei Y, Peng L, Zhou J, Li J, et al. Long‑term outcomes 
of IgG4‑related ophthalmic disease in a Chinese IgG4‑Related disease 
cohort. Front Med 2021;8:784520.

45.	 Wang L, Zhang P, Zhang X, Lin W, Tang H, Li J, et al. Sex disparities 
in clinical characteristics and prognosis of immunoglobulin G4‑related 
disease: A  prospective study of 403  patients. Rheumatol  (Oxford) 
2019;58:820‑30.


