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Abstract

Background: Tolosa Hunt Syndrome is an inflammatory condition of un-
known etiology of the cavernous sinus and superior orbital fissure. Because of
the difficulty in establishing histological evidence, his diagnosis is based on a
set of arguments established by the International Headache Society. MRI al-
lows indirect visualization of the granuloma and plays a key role in diagnosis
and follow-up. Aim: To illustrate High-field MRI contribution in Tolo-
sa-Hunt Syndrome (THS). Cases Presentation: Two patients, a 25-year-old
female and a 40-year-old male were recruited in this retrospective case report
study at the Radiology service of Fann University Hospital (Dakar Senegal).
The first patient has been suffering from a right retro-orbital pain and diplo-
pia for 2 months and the second from a painful oculomotor nerve palsy for 3
months. Blood tests, lumbar puncture, thyroid hormone levels and an infec-
tious screen were done. Screening for converting enzymes, and serum antibo-
dies were also done. They underwent a high field MRI (Siemens 1.5T) with
T1, T2, FLAIR, T2*, diffusion B1000, TOF polygon, CISS 3D and T1 gadoli-
nium sequences in the 3 planes space. No significant abnormality was de-
tected in blood tests or CSF analysis. Screening for converting enzymes and
serum antibodies screen were also negative. For each patient, MRI examina-
tions showed a non tumoral thickening of the right cavernous sinus, suggest-
ing a granulomatous involvement. Tolosa Hunt Syndrome was evoked firstly.
They were put on corticotherapy at high doses with a spectacular regression of
symptoms. The Criteria of the International Headache Society of THS were
met in both patients. Conclusion: High-field MRI is a significant diagnostic
tool in the assessment of painful ophthalmoplegia. It allows a direct visualiza-
tion of the granuloma of the cavernous sinus and assesses its course through-
out the disease.
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1. Introduction

Tolosa Hunt Syndrome (THS) is an inflammatory granulomatosis of unknown
etiology, with a chronic course and which involves the cavernous sinus and the
superior orbital fissure. It’s a rare condition before the age of 20 and it mainly
affects young adults. Diagnosis of THS is difficult as evidenced by the evolution
of the criteria of the International Headache Society (IHS). These criteria high-
light all the difficulty of establishing evidence based diagnosis.

Diagnosis key of THS is based on the histological evidence of inflammatory
granuloma. Only MRI currently allows visualizing it indirectly, which highlights
the role of MRI in this pathology.

The cavernous sinus is deep and not easy to explore. Since the initial descrip-
tion by Tolosa, exploration techniques have been significantly improved; this
condition is well known nowadays because of advances in medical imaging.
High-field MRI especially, has an optimal soft tissue resolution to study the ves-
sels, nerves and meningeal structures of this close part of the skull base. We want
to discuss through two clinical cases, the clinical findings and MRI contribution

of TSH whose treatment is mainly based on corticosteroid therapy.

2. Clinical Cases
2.1.Case 1

Mrs AL, 25 years old, with no relevant medical history, had a right retro-orbital
pain and diplopia for 2 months. The pain is partially relieved with analgesics
such as paracetamol. On examination there was right oculomotor nerve palsy
with ptosis and external strabismus. Blood tests (Full blood count, CRP), lumbar
puncture, thyroid hormone levels and an infectious screen (retroviral serology,
syphilis, hepatitis B and C) were negative. Screening for converting enzymes,
and serum antibodies ANCA, native anti-SM, antinuclear, anti-SSB, anti-DNA
were also negative. She was sent for an MRI assessment.
— MRI features

She had undergone a high field MRI (siemens 1.5T) with T1, T2, FLAIR, T2*,
diffusion B1000, TOF polygon, CISS 3D and T1 gadolinium sequences in the 3
space planes. Exploration had found an enlarged right cavernous sinus, with a
soft tissue infiltration that appears isosignal T2 SE on Figure 1(a). Its involve-
ment is compared to the left side, which is normal. The lateral wall of the sinus
appeared hyposignal and was well identified on the same figure. Global mor-
phology of the cavernous sinus and the Meckel’'s cavum were respected as
showed on Figure 1(c). The lesion was strongly enhanced after gadolinium
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Figure 1. Coronal T2 SE (a) showing an isointense thickening of the right cavernous si-
nus (arrow (a)) compared to the left normal (arrowhead (b)); Axial T1 gadolinium (b)
showing strong diffuse contrast enhancement of the right cavernous sinus without (arrow
(b) and (c)); Coronal section T1 after gadolinium injection, showing the lesion that let
intact the Meckel’s cavity (arrowhead (c)); TOF axial native section (d) showing a signifi-
cant mass effect on the right internal carotid (arrow (d)) compared to the left internal ca-
rotid (arrowhead (d)).

injection on Figure 1(b) and Figure 1(c). There was also a slight compression of
the intracavernous ipsilateral internal carotid on Figure 1(d). These aspects
pleaded for a diffuse inflammatory involvement.
— Presumptive diagnosis: Tolosa Hunt Syndrome
— Course under corticotherapy

She received a daily dose of 60 mg intravenous solumedrol for 3 days, fol-
lowed by an oral relay (prednisolone 60 mg/day). There was a significant but not
complete regression of symptoms in 72 hours for the pain and the paralysis of
the oculomotor nerve. At 10 days, the symptoms had regressed almost com-
pletely. At one month of treatment regression of pain and oculomotor nerve in-
volvement were complete.

After an 18 months’ clinical follow-up with no painful recurrence or involve-
ment of the cranial nerves, the patient was lost of sight.

— Final diagnosis: Tolosa Hunt Syndrome

2.2.Case 2

Mr SK, 40 years old, with no relevant medical history, presented a painful ocu-
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lomotor nerve palsy since 3 months. For him also, the blood tests, the immuno-
logical and CSF examination showed no significant abnormalities.
— MRI features

He underwent a MRI examination with the same sequences. It showed an en-
largement of the right cavernous sinus compared to the left side. The cavernous
sinus appeared isosignal T2 in Figure 2(a). There was a significant gadolinium
enhancement after injection. The enhancement extended to the superior orbital
fissure and the adjacent pachymeningeal structures as showed in Figure 2(b).
The sagittal MIP reconstructions of the TOF sequence showed a slight reduction
of the right internal carotid lumen on Figure 2(c) compared to the left side on
Figure 2(d). These aspects pleaded, here again for an inflammatory involve-
ment.
— Presumptive diagnosis: Tolosa Hunt Syndrome
— Course under corticotherapy

He also received 60 mg intravenous solumedrol for 3 days followed by an oral
relay (prednisolone 60 mg/day). The regression of symptoms was also spectacu-
lar. In 3 days there was a clear regression of the pain, at one week the paralysis
had regressed partially but significantly and at one month the recovery was

complete.

(¢ (d)

Figure 2. The coronal T2 image (a) shows an enlarged isosignal T2 in the right cavernous
sinus significantly enhanced after gadolinium injection (arrow (a) and (b)). The image on
(b) shows the pachymeningeal contrast enhancement (arrow-head (b)). The sagittal 3D
TOF MIP reconstruction (c) shows a slightly decrease lumen diameter of the right inter-
nal carotid (arrow (c)) due to inflammation (arteritis) or a slight compression compared
to the normal left internal carotid lumen diameter (arrow (d)).
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Clinical follow-up was established for 12 months. There was no pain recur-
rence or involvement of the cranial nerves.

— Final diagnosis: Tolosa Hunt syndrome

3. Comments
3.1. HIS Criteria of THS

THS is a painful inflammatory ophthalmoplegia, most often unilateral. Its etiol-
ogy is unknown. Tolosa reported in 1954 the first case in a patient with left or-
bital pain associated with a progressive decrease of visual acuity, ophthalmople-
gia and hypoesthesia in the ophthalmic nerve area. Carotid angiography demon-
strated a narrowing of the intracavernous internal carotid artery. Autopsy re-
vealed granulomatosis inflammation of the left internal carotid and cavernous
sinus. In 1961 Hunt described 6 similar cases. It was in 1966 that Smith and

Taxdal gave this pathological entity the name of Tolosa-Hunt Syndrome [1] [2].

The THS classifies TSH as part of episodic orbital pain associated with third,
fourth and/or sixth cranial nerve palsy that resolves spontaneously with a ten-
dency to relapse. Its diagnostic criteria are below:

— One or more episodes of unilateral orbital pain lasting for weeks if not
treated,

— Paresis of one or more of the third, fourth or sixth cranial nerve and/or the
demonstration of granuloma by MRI or biopsy,

— Paresis coincides with pain or follows it within 2 weeks,

— Pain and paresis resolve within 72 hours when adequately treated by corti-
costeroids,

— Other causes of ophthalmoplegia are excluded with the appropriate investi-
gations (tumors, vasculitis, basal meningitis, sarcoidosis, diabetes mellitus
and ophthalmoplegic migraine).

The IHS outlined however, that some reported cases of THS are associated
with sympathetic, ophthalmic nerve, optic nerve, or acoustico-facial bundle in-
volvement and that the careful monitoring is required to rule out other causes of
painful ophthalmoplegia [1] [3] [4]. These IHS criteria’s emphasize the need to
demonstrate the inflammatory granuloma by MRI or biopsy on the one hand
and to rule out another cause of painful ophthalmoplegia by the appropriate
examinations. High field MRI is the most powerful current technique to explore
the cavernous sinus, the superior orbital fissure and the skull base. With its high
soft tissue resolution, its multiform contrast and the possibility of tridimensional
study, it gives such information to evoke the diagnosis of THS and to rule out

other causes of painful ophthalmoplegia.

3.2. MRI Semiology

Involvement of the cavernous sinus and the superior orbital fissure in the THS
appears as a diffuse infiltration isosignal on T2 weighted sequence with en-
largement of the cavernous sinus [Figure 1 and Figure 2] [5] [6] [7] [8] [9]. Af-
ter gadolinium injection, there is a diffuse and significant enhancement that
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reaches the neighboring regions such as the orbital apex or the superior orbital
fissure. Sometimes it is associated with a contrast enhancement of the adjacent
pachymeningeal structures as noted on Figure 2.

Carotid involvement is part of the original description of Tolosa. It seems to
be a characteristic [3] [4] [5] [6] that can be related to compression by the gra-
nuloma and/or vasculitis substantially reducing the carotid lumen as observed in
our patients [Figure 1 and Figure 2]. Carotid involvement seems not to have
any major encephalic consequence such as ischemia throughout literature. So
there was in our patients.

The particularities of our observations lie in the fact of being able to demon-
strate the diffuse inflammatory involvement of the cavernous sinus, the in-
volvement of the adjacent pachymeningeal structures and the intra-cavernous
internal carotid. These aspects are the keys to the diagnosis of this pathology as
illustrated by the IHS criteria.

It should be noted that the semiology of cavernous inflammatory disease is
not specific to the THS, which is a limit of this examination [3]. Tumor origin,
granulomatous origin (sarcoidosis, Wegener’s disease), lymphomatous disease,
vascular diseases are not excluded. A nasopharyngeal tumor can be easily ex-
cluded by routine scanning of the nasopharynx during MRI examination. In a
personal unpublished serie of oculomotor nerve palsy explored by MRI, a case of
nasopharyngeal tumor was discovered fortuitously as illustrated on Figure 3.
One should need to systematically scan the nasopharyngeal region during imag-

ing examination of the common oculomotor nerve.

© ()

Figure 3. Sagittal section T1SE in (a) focused on the clivus showing a bone marrow re-
placement suspected of metastasis (arrow on (a)). The T1 coronal section gadolinium on
(b) shows a thickening with contrast enhancement of the right cavernous sinus (arrow).
The T2SE axial section on (c) and that in T1 gadolinium on (d) show a tumoral filling of
the right Rosenmiiller fossa strongly enhanced after gadolinium injection (arrow (c) and

(d)).
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In the cases reported by Shama, et a/, the presence of nodule or bone lesion
was associated with metastatic disease or lymphoma [8]. That’s why IHS and
many authors advise rigorous monitoring to rule out another cause of painful
ophthalmoplegia. Shama, et al proposed a minimum 6 weeks’ follow-up while
Mandrioli and La Mantia proposed 2 years. It should be emphasized in the fol-
low-up the interest of MRI before and after corticosteroid therapy [5] [10]. Gi-
menez-Roldan, ef al reported a 13-years-followed-case [11].

Mandrioli reported a THS case due to an actinomycosis revealed during the
follow-up. This highlights the importance of clinical monitoring and imaging in
management. The biopsy of this region is not without danger and must be con-
sidered as a last resort [10].

However, MRI may be normal during Tolosa Hunt syndrome. In the series of
Chih-Hseien, ef al, causes of painful ophthalmoplegia with normal MRI (ex-
amination with gadolinium injection) were ocular diabetic neuropathy (44.8%),
THS (46.6%) or ophthalmoplegic migraine (8.6%) [12].

It is necessary for MRI to be performed with injection of gadolinium as a re-
sponse to “La Mantia”. Tumor exclusion includes absence of nodular enhance-

ment or metastatic bone lesion as seen on Figure 3 [4] [8].

3.3. Patho-Anatomical Findings in THS

THS involvement consists histologically of a non-specific inflammatory chronic
granuloma with fibroblastic and lymphocytic proliferation of the cavernous si-
nus wall [3]. This initial Tolosa’s description was confirmed by Hunt. No infec-
tious cause was noted on the initial description. Its etiology remains unknown.
Should these original data of this syndrome be preserved for history or should
they evolve? Explorations are nowadays significantly better improved than dur-
ing Tolosa and Hunt’s time. Can THS be considered as an inflammatory ca-
vernous sinus syndrome for which etiological research needs to be specified? It is
in this last way that Mandrioli seems to go when describing THS due to actino-
mycosis parasite [10]. Contrary to the opinion of most of the authors who re-

main attached to the previous data discribed by Tolosa and Hunt.

3.4. Course of THS

THS can spontaneously regress. High doses of corticosteroids (one of criterias of
the THS) are spectacular but relapses are also classic, sometimes even in the con-
tra-lateral side [13]. This spectacular evolution under corticosteroid is a limit not
to be ignored because inflammatory pathologies in general (sarcoidosis, Wegen-
er granulomatosis) or tumours (lymphoma) can respond favorably to cortico-
therapy [3]. This highlights the importance of monitoring as recommended by

the IHS, and to emphasize again that THS remains a diagnosis of exclusion.

4. Conclusion

IHS criterias of THS significantly show the MRI contribution in the manage-
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ment of this condition throughout the course of the disease. However, limits of
MRI examination lie on three facts. Firstly, what to do with a normal MRI for a
significant clinical signs on the one hand. Secondly, if MRI shows an inflamma-
tory granuloma appearance, it cannot predict its etiology. Thirdly, many in-
flammatory diseases respond positively to corticosteroid therapy. Only a careful
follow-up seems relevant in order to rule out another cause. MRI examinations
should be with gadolinium injection to compare sequences between them effi-

ciently.
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