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Abstract 

Background: Abducens nerve schwannomas are rare skull base tumors, frequently affect the cavernous sinus and 
develop near the brainstem. There is limited literature on their optimal management. Surgery and/or stereotactic 
radiosurgery are available as therapeutic options. Significant morbidity, including nerve function loss, can result from 
resection. Stereotactic radiosurgery is an option for treating other schwannomas. 

Case Description: We report a case of a 30-year-old woman with no known medical history presented with a 4-year 
history of recurrent double vision with limited abduction on lateral gaze secondary to paresis of the right abducens 
nerve. A heterogeneous mass at the right cavernous sinus was found from neuro-imaging (MRI). 

Considering the clinical status of patient and imaging findings, we decided to proceed with stereotactic radiosurgery. 
After She presented an improvement with absence of the diplopia and complete neurological recovery. The control MRI 
was carried out after 6 months, showing a clear reduction in tumor volume of at least 50%. 

Conclusion: Gamma Knife Radio Surgery (GKRS) looks to be a safe and effective minimally invasive treatment option 
for such lesions, with excellent rates of tumor control and symptomatic improvement possible. Consequently, it is 
reasonable to consider GKRS as a first-line treatment option for oculomotor nerve schwannomas.  

Keywords: Abducens nerve; Gamma Knife radiosurgery; Schwannomas; Stereotactic radiosurgery 

1. Introduction

Schwannomas are slow-growing, benign tumors that originate from the Schwann cells of the neural sheath surrounding 
motor and sensory nerves. While they typically develop in motor nerve fibers, especially in association with 
neurofibromatosis, they can also sporadically affect other nerves, including the facial, hypoglossal, abducens, and 
trochlear nerves. They account for between 6 and 8% of all primary intracranial neoplasms; of these, vestibular 
schwannomas are the most common, followed by schwannomas arising from the trigeminal and lower cranial nerves. 
Abducens nerve schwannomas are very rare, and they are characterized by sensitive nervous disorders and pain of 
varying intensity. 

We report a case of a patient who presented with persistent cephalalgia and diplopia for 2 months, whose neurological 
exam demonstrated a right abducens nerve paresis. Investigation demonstrated a heterogeneous tumor process 
centered on the right cavernous sinus responsible for invasion of the right VI nerve. the patient benefited from Gamma 
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Knife radiosurgical treatment based on 12 Gy for her schwannoma of the right abducens nerve with complete clinical 
recovery revealed by the absence of diplopia and disappearance of headaches and a clear reduction in tumor volume 
noted by comparing pre-and post-GKRS images was considered significant. 

2. Case report 

A 30-year-old previously healthy woman was referred to the consultation department of neurosurgery for investigation 
of recurrent diplopia for approximately 4 years before and was treated by symptomatic treatment. For two months she 
has been complaining of an evolution of headache whose intensity was progressively increasing, associated with 
persistent diplopia and some episodes of vomiting. 

The neurological exam of the patient demonstrated a horizontal binocular diplopia with limitation of abduction of the 
right eye secondary to paresis of the abducens nerve. Other ocular movements were preserved, without any loss of 
vision. 

Magnetic resonance imaging (MRI) demonstrated a heterogeneous lesion with irregular contours, centered on the right 
cavernous sinus. The tumor was predominantly hyperintense on T1 images and Diffusion. On T2 images, the tumor was 
with an intermediate signal. After gadolinium infusion the tumor presented a heterogeneous enhancement, and 
measuring: 28x26X22; invading the right abducens nerve and the clivus anteriorly; pushing back the right internal 
carotid. The lesion suggests a schwannoma of the right abducens nerve. 

The Patient underwent a Gamma Knife Radio Surgery (GKRS) with a Leksell Model G at the National Center for 
Rehabilitation and Neurosciences in Rabat. At this center, GKRS is performed on an outpatient basis, with the Leksell 
stereotactic frame placed after a local anesthetic is applied. After MRI studies are acquired under stereotactic conditions, 
the required MR images (plain T1, T2, and contrast images) are transferred to the planning software. Leksell Gamma 
Plan (Elekta) is then used to devise a plan, taking into consideration the prescription isodose, tumor margin doses, and 
maximal dosages, which are decided and confirmed after consulting with a radiation oncologist. Tumor volume was 
calculated. A multi-isocenter technique is employed to ensure at least 90% tumor coverage, with a prescription isodose 
of 50% and a tumor margin dose of 12 Gy. The duration of the procedure was 107 minutes. On that same day, the patient 
was released with a prescription for oral analgesics to be taken if needed. 

During the early post radio-surgical treatment period, the patient presented absence of the diplopia with and the ocular 
motricity was completely recovered. 

In order to compare the pre- and post-images GKRS and assess the efficacy of the treatment, the patient underwent a 
series of clinical examinations and had a first control MRI six months after the intervention, which revealed a significant 
reduction in tumor volume. A subsequent yearly radiological control was then planned. 

 

Figure 1 MRI of the brain obtained prior to GKRS: appearance suggestive of schwannoma of the right abducens nerve 
(measuring 28x26x22) and invading the right abducens nerve and the clivus anteriorly 
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Figure 2 MRI images obtained 6 months after GKRS revealing a reduction in tumor size 

3. Discussion 

Intracranial schwannomas are a type of benign tumor that make up 8–10% of all primary brain tumors. The vestibular 
cranial nerves are the most common source of them, followed by the trigeminal, facial, and lower cranial nerves; pure 
motor CN (3rd, 4th, and 6th) is rarely affected. Schwannomas arising from the ocular motor nerves are uncommon, and 
AN schwannomas, in particular, are very rare. They can be found in cisternal, cavernous, or cisterno-cavernous are, but 
more common in women in their fourth or fifth decade of life (1-15). 

In the English literature, only 34 cases have been reported of intracranial schwannomas of the 6th cranial nerve 
pathologically confirmed to date (20, 21-24). and the Radiosurgery's role in treating nonvestibular schwannomas has 
been well-documented with positive outcomes (25-26). 

The pre-pontine cistern, cavernous sinus, and orbit are the usual locations for sixth CN schwannoma (11,16,23). They 
are more common in females in their fourth or fifth decade of life, but they are equally likely to occur in the prepontine 
or cavernous sinus locations. Although coexisting trigeminal, facial, and vestibulocochlear nerve dysfunction can also 
occur, the most common presentation is horizontal diplopia, which is the general presenting feature of isolated sixth CN 
palsy. Additional symptoms that have been reported include headache, blurred vision, proptosis, and emotional 
instability (5, 11, 18, 23). The neurological examination revealed a right abducens nerve paresis in our patient, who also 
had a headache and horizontal diplopia.  

Schwannomas are extra-axial tumors that show up on CT with strong contrast enhancement as iso-dense to gray matter. 
On T1-weighted MRI images, these tumors are usually hypo to isointense; on T2-weighted images, they are 
hyperintense; and they intensify following the administration of contrast. Secondary hemorrhagic and cystic 
transformations are uncommon (8,27,28). Even though isolated AN palsy aids in identifying the nerve of origin, linked 
trochlear or trigeminal nerve involvement—particularly in cases of large tumors in the cavernous sinus—can cause 
confusion. The sixth CN schwannomas, which can occasionally resemble meningiomas, are followed by chordoma, 
chondrosarcoma, angiofibroma, pituitary adenomas, and trigeminal schwannomas. Other nerve-derived schwannomas, 
hemangiomas, plasmacytomas, and epidermoid are among them. 24 Additionally, there have been reports of metastatic 
lesions from renal or pulmonary sources. (1,14,24). 
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In our case, the imaging appearance matched the radiological features of schwannomas that had been previously 
described (29). In Heterogeneous T1 and diffusion hyperintensity, an intermediate signal on T2 weighted images, and 
strong contrast enhancement are highlights of MRI.   One of the first cases of abducens nerve schwannoma involving the 
cerebellopontine segment was reported by Bing-Huan in 1981. The first case of cavernous sinus schwannoma of the 
sixth cranial nerve was documented by Leunda et al. a year later (30). Since then, there have only been 16 documented 
cases of abducens schwannomas originating from the cavernous segment. 

Tung and al. divided these lesions into two categories. Type 1 was caused by the cavernous sinus and manifested as 
diplopia and abducens palsy. With symptoms of elevated intracranial pressure, obstructive hydrocephalus, and sixth 
nerve palsy, type 2 was primarily caused by the prepontine cistern prior to the cavernous segment; other cranial nerves 
may also be affected (31). This classification aids in determining the viability of nonsurgical alternatives, the anticipated 
extent of resection, and the surgical approach.  

Currently, radiosurgery and/or surgery are used to treat intracranial schwannomas. There are currently no guidelines 
for the preferred management of AN schwannomas due to their rarity and the resulting paucity of literature. Previously, 
the only treatment options for Tung Type I and II tumors were surgery through the transcavernous and 
subtemporal/suboccipital corridors, respectively. For obvious reasons, such as perioperative mortality, hemorrhage, 
damage to CNs, exacerbation of preexisting deficits, aphasia, and motor deficits, Tung et al. claimed that Type II lesions 
in the cavernous sinus were simpler to remove than Type I lesions (32-35). 

For patients who would rather have a less invasive treatment option or who are at intolerable risk from surgery, 
radiosurgery is a good choice. It is advised to counsel the patient on less invasive and surgical options (10,36,37). In 
stereotactic radiosurgery, radiation beams are conformally focused onto a specific target to reduce spillover onto 
nearby normal brain parenchyma. GKRS, Cyber Knife, and linear accelerator (LINAC)-based platforms are among the 
modalities. GKRS is arguably the most widely used of these. Numerous studies have confirmed the safety and 
effectiveness of GKRS in treating vestibular schwannomas, making it one of the most frequently treated tumors. The 
effectiveness of stereotactic radiosurgery in nonvestibular schwannomas has been reported in far fewer cases (6,12,38- 
42).   

4. Conclusion 

Abducens nerve schwannomas are rare intracranial tumors. GKRS appears to be a safe and effective minimally invasive 
method for treating such lesions, with excellent tumor control rates and symptomatic improvement achievable. 
Therefore, it is reasonable to regard GKRS as the preferred initial treatment for this uncommon pathology.  
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