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Abstract 
Tolosa–Hunt Syndrome (THS) is a rare idiopathic granulomatous inflammatory disorder involving the cavernous sinus, 
superior orbital fissure, or orbital apex, and is clinically characterized by painful ophthalmoplegia. Corticosteroids remain the 
first-line therapy due to their rapid anti-inflammatory effects and significant symptom relief. However, long-term use is often 
limited by recurrence, steroid resistance, and adverse systemic or psychiatric effects. This literature review aims to evaluate 
the role of Gamma Knife radiosurgery (GKR) as an alternative or adjunctive treatment in patients with refractory or steroid-
intolerant THS. A comprehensive search of recent literature was conducted, focusing on case reports and small case series 
discussing radiosurgical management of THS. The findings suggest that GKR offers a targeted, minimally invasive approach 
that delivers precise radiation to affected areas while minimizing exposure to surrounding neural structures. Clinical 
outcomes from the reviewed studies demonstrate effective pain relief, improvement of cranial nerve function, and sustained 
symptom control with relatively low complication rates. Although there is a theoretical risk of delayed radiation-induced 
effects, no significant radiological or clinical complications were reported during the available follow-up periods. GKR appears 
to be a promising therapeutic option in selected patients, particularly those with recurrent or steroid-resistant disease. 
Further prospective studies are required to establish standardized protocols and confirm long-term safety and efficacy of this 
treatment modality. 
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Abstrak 

Sindrom Tolosa–Hunt (THS) merupakan kondisi langka berupa peradangan granulomatosa idiopatik yang melibatkan sinus 
kavernosus, fissura orbitalis superior, atau apeks orbita, dengan manifestasi klinis berupa oftalmoplegia disertai nyeri. 
Kortikosteroid menjadi terapi lini pertama karena memberikan perbaikan gejala secara cepat melalui efek antiinflamasi yang 
kuat. Namun, penggunaan jangka panjang sering terbatas akibat kekambuhan, resistensi terhadap steroid, serta efek samping 
sistemik maupun psikiatrik. Tinjauan pustaka ini bertujuan untuk mengevaluasi peran Gamma Knife Radiosurgery (GKR) 
sebagai terapi alternatif atau tambahan pada pasien THS yang refrakter atau intoleran terhadap kortikosteroid. Metode yang 
digunakan adalah penelusuran literatur dari berbagai sumber ilmiah yang relevan, terutama laporan kasus dan seri kasus 
dalam beberapa tahun terakhir. Hasil kajian menunjukkan bahwa GKR memberikan terapi yang terarah dan minim invasif 
dengan paparan radiasi yang rendah pada jaringan sekitar. Beberapa studi melaporkan perbaikan nyeri, pemulihan fungsi 
saraf kranial, serta kontrol gejala yang bertahan lama dengan angka komplikasi yang rendah. Meskipun terdapat risiko 
teoretis efek radiasi jangka panjang, tidak ditemukan komplikasi klinis maupun radiologis yang bermakna selama masa tindak 
lanjut. GKR dapat dipertimbangkan sebagai pilihan terapi pada kasus tertentu, khususnya pada pasien dengan kekambuhan 
atau resistensi terhadap steroid. Penelitian prospektif lebih lanjut diperlukan untuk menentukan standar terapi serta 
memastikan efektivitas dan keamanan jangka panjang. 
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Background 
Tolosa Hunt Syndrome (THS) is a rare, 

idiopathic granulomatous inflammation 
involving the cavernous sinus, superior orbital 
fissure, or orbital apex.1 It typically presents as 
unilateral orbital pain with ophthalmoplegia 
due to involvement of cranial nerves III, IV, and 
VI.2  Rarely, THS may affect cranial nerves V and 
VII or the pupillary sympathetic pathways.3 The 
diagnosis is made clinically and radiologically 
after excluding neoplastic, inflammatory, or 
vascular etiologies. 4 

Epidemiologically, THS is exceedingly 
rare, with an estimated incidence of 

approximately one case  per 1,000,000 person-
years.5 Due to its rarity, evidence-based 
management remains limited. While 
corticosteroid therapy remains the mainstay of 
treatment, the optimal parameters for 
radiosurgical intervention such as indication, 
timing, and dosage are yet to be standardized. 
But the use of corticosteroids is not always 
feasible due to specific contraindications or 
patient conditions. 

Generally, invasive surgical decompression 
of lesions in the cavernous sinus region carries 
significant risk. The anatomical confines of the 
cavernous sinus and neighboring structures 
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render surgical access challenging with 
potential morbidity such as cranial 
neuropathies, vascular injury, or permanent 
ophthalmic sequelae. Cavernous sinus and 
superior orbital fissure are surgically 
inaccessible without high morbidity, making 
radiosurgery a valuable noninvasive 
alternative.6,7 

So that stereotactic radiosurgery (SRS) 
has evolved as a minimally invasive alternative 
for a widening spectrum of skull-base 
inflammatory and neoplastic lesions. This 
review aims to critically evaluate current 
evidence regarding the role of radiosurgery as 
a potential adjunct or alternative therapeutic 
approach in the management of THS.8 

 
Discussion 

Magnetic Resonance Imaging (MRI) is the 
primary imaging modality for diagnosing and 
monitoring Tolosa–Hunt Syndrome (THS), 
providing excellent soft-tissue contrast and 
multiplanar views while excluding other causes 
of painful ophthalmoplegia. Typical findings 
include unilateral enlargement of the 
cavernous sinus, superior orbital fissure, or 
orbital apex, with isointense T1, iso- to slightly 
hypointense T2 signals, and homogeneous 
gadolinium enhancement. Additional features 
may include effacement of adjacent fat, orbital 
apex extension, and occasional vascular 
changes of the intracavernous internal carotid 
artery. High-resolution MRI also guides 
treatment planning for image-guided 
interventions, such as stereotactic 
radiosurgery, by delineating lesion boundaries, 
involvement of critical neurovascular 
structures, and monitoring lesion regression on 
follow-up.9 

Glucocorticoids have long constituted 
the primary treatment approach for this 
syndrome, yet standardized recommendations 
concerning dosage, duration, and 
administration route remain undefined.9 In 
selected THS cases, immunosuppressive agents 
such as methotrexate or azathioprine have 
been employed, while radiotherapy has been 
considered for refractory or steroid-dependent 
cases.10,11,12  

Several factors may contraindicate or 
limit the use of corticosteroids. Long-term 
therapy is associated with multiple adverse 

effects, including Cushingoid habitus, 
hyperglycemia, peripheral edema, peptic ulcer, 
and glaucoma.13 Although corticosteroids exert 
potent anti-inflammatory effects, they may 
induce psychiatric adverse effects. Delirium, 
depression, mania, and other psychotic disorders 
have been reported as treatment-related 
neuropsychiatric symptoms. The mechanism of 
steroid-induced psychosis remains unclear, and 
symptoms can appear as early as 3 to 5 days after 
initiation of therapy.14 

Although corticosteroids are generally 
effective in managing THS, partial recovery or 
non-responsiveness may occur in certain cases.15 
Moreover, recurrence and steroid resistance 
have been reported.16 Although it is improbable 
that this therapy will replace steroids as the first-
line treatment, Gamma Knife radiosurgery (GKR) 
could serve as an alternative and may be 
employed as an early intervention for THS in the 
future.17 

Radiosurgery has emerged as a promising 
option for patients unsuitable for corticosteroid 
therapy or those with recurrent disease.18 

Because Tolosa-Hunt Syndrome is an exclusion 
diagnosis, steroid response and imaging alone 
may not confirm the disease, and reduced 
efficacy of steroids can result from misdiagnosis 
with mimicking entities like Rosai–Dorfman 
disease. Therapy for this disease can vary, one of 
which is radiosurgery.19 

In cases of THS associated with other 
underlying conditions, radiosurgery may be 
considered following corticosteroid therapy. Such 
as Tolosa-Hunt Syndrome can manifest as 
Hypertrophic Pachymeningitis (HP), a chronic 
condition characterized by recurrent remissions 
and relapses. Response to steroid therapy is 
variable, and in refractory cases, radiosurgery 
may be considered as an alternative treatment 
option.20 It may be considered following a biopsy-
confirmed diagnosis.21 

Prior to the introduction of GKR, 
conventional radiotherapy was used as an 
alternative approach to minimize surgical risks. 
Several reports demonstrated favorable clinical 
outcomes following radiotherapy, where 
relatively high fractionated doses (>3 Gy per 
fraction) were deemed effective for managing 
cavernous sinus–related conditions. However, 
the use of high-dose radiation was associated 
with potential complications involving the central 
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nervous system.22 

Recently, radiosurgery has been 
considered for medically refractory recurrences 
of THS. The GKR, a single-fraction, highly 
precise technique, delivers a low radiation dose 
to surrounding normal tissues while targeting 
the lesion, resulting in significant clinical 
improvement. Although GKR carries a 
theoretical risk of late complication, its 
submillimetre accuracy substantially minimizes 
radiation exposure to adjacent tissues, thereby 
markedly reducing the likelihood of secondary 
oncogenesis.23 Supporting this, a case report 
documented sustained symptom relief in a 
steroid-intolerant THS patient following GKR, 
with no subsequent recurrence.24 

 
Figure 1. Management pathway of THS using GKR 

 
Within the last decade there are very few 

THS-specific reports of focal radiotherapy or 
stereotactic radiosurgery, most contemporary 
guidance on radiation dose and safety is 
therefore extrapolated from skull-base SRS 
literature (cavernous sinus meningiomas, 
hemangiomas, orbital-apex lesions). 
Consequently, direct high-level evidence for 
Gamma Knife radiosurgery (GKR) in THS is 
lacking and available reports remain limited to 
case-level evidence and small series. However, 
there is still no specific evidence defining the 
optimal GKR dose exclusively for THS. 

Given that THS is a diagnosis of exclusion, 
future studies integrating molecular or 

immunopathological markers could improve 
diagnostic precision and guide therapeutic 
selection. Given that THS is a diagnosis of 
exclusion, future studies integrating molecular or 
immunopathological markers could improve 
diagnostic precision and guide therapeutic 
selection.  

Management of THS requires 
multidisciplinary collaboration between 
neurosurgeon and other fields of science such as 
neurology, internal medicine, radiology to 
determine whether the patient receives sufficient 
corticosteroids, immunosuppressants, or 
radiosurgery. 

 
Summary 

Radiosurgery, particularly Gamma Knife 
radiosurgery, offers a targeted and minimally 
invasive alternative for refractory Tolosa-Hunt 
syndrome, resistant to corticosteroids, severe 
side effects, and cases associated with specific 
diseases. For surgeons, GKR offers a safe, 
noninvasive solution to manage Tolosa–Hunt 
Syndrome located in surgically high-risk regions, 
achieving symptom control without the morbidity 
of open approaches. It also represents a 
precision-based, image-guided treatment that 
can achieve both clinical and radiologic remission 
in steroid-refractory Tolosa–Hunt Syndrome. 
Although evidence is limited, promising results in 
selected cases justify further clinical investigation 
to establish standard protocols and long-term 
efficacy. Future studies should focus on 
prospective surgical-radiosurgical registries to 
evaluate standardized outcomes, refine patient 
selection criteria, and establish evidence-based 
protocols for dose, targeting, and long-term 
efficacy 
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