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Abstract
The majority of arachnoid cysts are congenital intracranial lesions that develop in the early embryonic stages
as a result of a slight irregularity in the cerebrospinal fluid's (CSF) passage through the embryonic
mesenchyme. Most of the time, these cysts are asymptomatic all throughout life. Diplopia caused by an
arachnoid cyst is extremely rare. We present a rare event of isolated fourth nerve palsy in a 56-year-old
woman brought on by an intracranial arachnoid cyst. Her only presenting symptom was vertical diplopia for
one week. She denied any history of trauma. Ocular motility revealed limitation of abduction in her right
eye. We proceeded with neuroimaging and the magnetic resonance imaging (MRI) confirmed the presence of
a well-circumscribed left retro-cerebellar lesion which follows the CSF signal intensity in all sequences
causing compression onto the posterior aspect of the left cerebellum, keeping with the diagnosis of an
arachnoid cyst. This uncommon pathology tends to be difficult to diagnose and treat.

Categories: Ophthalmology, Radiology
Keywords: intraneural cyst, 4th cranial nerve palsy, diplopia, superior oblique muscle palsy, arachnoid cyst

Introduction
Arachnoid cysts are fluid-filled breaks in the arachnoid layer with contents similar to the cerebrospinal fluid
(CSF). It is not a neurodegenerative disorder but more of an underlying defect of the constitutes of the
arachnoid layer which is most often congenital in nature. They are usually associated with other illnesses but
can also occur sporadically in some cases [1]. Based on a few previous studies, arachnoid cysts were first
reported about 200 years ago and the prevalence of arachnoid cysts currently is between 1.4 and 1.7% in
adults and about 2.6% in children [2,3]. The occurrence of arachnoid cysts is higher among females. There
are two different ways to classify arachnoid cysts which are either primary or secondary cysts. Development
of anomalous collections of CSF as a result of the splitting of arachnoid membranes in utero gives rise to
primary cysts whereas secondary cysts are less commonly occurring and usually arise after surgery, trauma,
infection, or intracranial hemorrhage [4]. Arachnoid cysts normally occur in the posterior fossa and middle
cerebral fossa, especially in the Sylvian fissure, and are typically asymptomatic throughout life [5,6]. This
case report was done with the objective of reporting a rare ocular manifestation of an arachnoid cyst in an
adult.

This case was presented as a poster at the 4th USIM International Health E-conference 2020 (IHEC 2020)
from December 16-17, 2020.

Case Presentation
A 56-year-old woman who had underlying hypertension presented to us complaining of vertical diplopia for
a week. Her symptom began suddenly at rest and persisted. There had been no recent trauma or illness. She
denied any reduced vision, floaters, or metamorphopsia. She denied having a headache, seizure, nausea, or
persistent vomiting. Her medical and family histories were non-contributory.

Aside from the ocular findings, her general and neurologic examination results were normal. A neuro-
ophthalmology test found that both eyes' visual acuity was 6/6. Ocular motility in the right eye exhibited
very little abduction restriction. Except when she is looking up, she had diplopia in all of her gazes. Her field
of vision was normal. The anterior segment had no notable features. Examination of both eye fundus
disclosed no papilledema and was insignificant. No other cranial nerve weaknesses were noted. The
presence of right superior oblique paresis was confirmed by the Hess test.

We proceeded with neuroimaging to identify the lesion causing the trochlear nerve palsy. A well-defined
non-enhancing hypodense lesion at the retro-cerebellar area was seen on the Computed Tomography (CT)
scan (Figures 1A, 1B), which strongly suggests an arachnoid cyst. It creates a minor mass effect on
neighboring cerebellar folia. After being evaluated by our neurosurgical team, she was booked for an
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outpatient magnetic resonance imaging (MRI) to confirm the diagnosis as there were no other neurological
abnormalities. The MRI showed the presence of a well-circumscribed left retro-cerebellar lesion which
follows the CSF signal intensity in all sequences (Figure 2). There is also mild compression on the posterior
aspect of the left cerebellum. There is no focal enhancing brain or orbit lesion. During her subsequent
follow-ups, her diplopia was improving to almost non-existent at times, and there was no neurological
deficit. As such, no immediate surgical intervention was planned.

FIGURE 1: Sagittal (A) and axial (B) view of the contrasted CT images of
the brain shows fluid density lesion in the posterior fossa region (red
arrow).
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FIGURE 2: A cystic lesion in the posterior fossa (arrow A) with similar
signal intensity as the CSF in the fourth ventricle (arrow B) shown in
MRI in different views.
I: T1-weighted image, II: T2-weighted image, III: Flair sequence image, IV: Post-gadolinium image

Discussion
Arachnoid cysts account for approximately 1% of all intracranial mass lesions [7]. An isolated cranial nerve
palsy caused by an intraneural arachnoid cyst is extremely unusual. While 75% of symptomatic cysts are
diagnosed in children, asymptomatic cysts are more frequently found incidentally in adults [8]. According to
a study by Ohtsuka, arachnoid cysts are usually located in the posterior fossa or in the middle cranial fossa
which most often involves the Sylvian fissure, and the study also highlighted that diplopia caused by
arachnoid cyst is indeed very rare [9]. Studies have also revealed that acquired unilateral or bilateral superior
oblique palsy is most frequently brought on by trauma. This makes this case report unique as the patient did
not suffer any trauma and her only chief complaint was diplopia.

The preferred diagnostic method for assessing these lesions is MRI, using axial, coronal, and sagittal
sections, as detailed above [10]. CSF flow dynamic study in MRI of our patient revealed the presence of flow
within the retro cerebellar cyst, representing communication within the subarachnoid space. There is also
compression on the posterior aspect of the left cerebellum. Because the trochlear nerve (cranial nerve IV) is
the only motor cranial nerve that exits from the dorsal side of the brainstem, compression on the cerebellum
could lead to compression on the posterior aspect of the brainstem, resulting in cranial nerve IV palsy.
According to a study done in 2022, most arachnoid cysts do not need to be treated. However, when
significant neurological symptoms manifest, most neurosurgeons recommend surgery. The approach is
determined by the anatomic location and the patient's condition [11]. The surgical treatment of arachnoid
cysts is an ongoing debate. The surgeon is faced with several surgical options: Drainage via transcranial
puncture or trephination, cyst-peritoneal shunting, craniotomy for cyst excision or marsupialization, and
hydrocephalus treatment with ventricular-peritoneal shunting while preserving the cyst [10]. In our patient,
neurosurgical intervention was not advocated given the stable size of the cyst and the absence of any
additional neurological deficits.

Conclusions
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In conclusion, we provide a unique instance of an arachnoid cyst presenting as acquired isolated fourth
nerve palsy in an adult. The case highlights the diagnostic value of neuroimaging when a patient presents
with such subtle symptoms. To the best of our knowledge, this is the first account of an adult in Southeast
Asia with an arachnoid cyst triggering fourth nerve palsy, with only about ten other reports in total
worldwide.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Westermaier T, Schweitzer T, Ernestus RI: Arachnoid cysts. Adv Exp Med Biol. 2012, 724:37-50.

10.1007/978-1-4614-0653-2_3
2. Al-Holou WN, Yew AY, Boomsaad ZE, Garton HJ, Muraszko KM, Maher CO: Prevalence and natural history

of arachnoid cysts in children. J Neurosurg Pediatr. 2010, 5:578-85. 10.3171/2010.2.PEDS09464
3. Al-Holou WN, Terman S, Kilburg C, Garton HJ, Muraszko KM, Maher CO: Prevalence and natural history of

arachnoid cysts in adults. J Neurosurg. 2013, 118:222-31. 10.3171/2012.10.JNS12548
4. Mustansir F, Bashir S, Darbar A: Management of arachnoid cysts: a comprehensive review . Cureus. 2018,

10:e2458. 10.7759/cureus.2458
5. Murthy SR, Murali K, Shanmugham MP, Sankar T: Presumed arachnoid cyst and acquired isolated third

nerve palsy in a child-causal or incidental?. Nigerian J Ophthalmol. 2017, 25:146.
6. Pelluru PK, Rajesh A: Enigmatic intracranial cyst causing diplopia and trigeminal neuralgia . Asian J

Neurosurg. 2015, 10:316-8. 10.4103/1793-5482.162717
7. Lesser RL, Geehr RB, Higgins DD, Greenberg AD: Ocular motor paralysis and arachnoid cyst . Arch

Ophthalmol. 1980, 98:1993-5. 10.1001/archopht.1980.01020040845010
8. Brewington D, Petrov D, Whitmore R, Liu G, Wolf R, Zager EL: De novo intraneural arachnoid cyst

presenting with complete third nerve palsy: case report and literature review. World Neurosurg. 2017,
98:873.e27-31. 10.1016/j.wneu.2016.11.124

9. Ohtsuka K, Hashimoto M, Nakamura, Y: Bilateral trochlear nerve palsy with arachnoid cyst of the
quadrigeminal cistern. Am J Ophthalmol. 1998, 125:268-70. 10.1016/S0002-9394(99)80110-X

10. White ML, Das JM: Arachnoid cysts. StatPearls Publishing, Treasure Island, FL; 2022.
11. Rengachary SS, Watanabe I: Ultrastructure and pathogenesis of intracranial arachnoid cysts . J Neuropathol

Exp Neurol. 1981, 40:61-83. 10.1097/00005072-198140010-00007

2023 Subramaniam et al. Cureus 15(1): e33579. DOI 10.7759/cureus.33579 4 of 4

https://dx.doi.org/10.1007/978-1-4614-0653-2_3
https://dx.doi.org/10.1007/978-1-4614-0653-2_3
https://dx.doi.org/10.3171/2010.2.PEDS09464
https://dx.doi.org/10.3171/2010.2.PEDS09464
https://dx.doi.org/10.3171/2012.10.JNS12548
https://dx.doi.org/10.3171/2012.10.JNS12548
https://dx.doi.org/10.7759/cureus.2458
https://dx.doi.org/10.7759/cureus.2458
https://www.nigerianjournalofophthalmology.com/text.asp?2017/25/2/146/225994
https://dx.doi.org/10.4103/1793-5482.162717
https://dx.doi.org/10.4103/1793-5482.162717
https://dx.doi.org/10.1001/archopht.1980.01020040845010
https://dx.doi.org/10.1001/archopht.1980.01020040845010
https://dx.doi.org/10.1016/j.wneu.2016.11.124
https://dx.doi.org/10.1016/j.wneu.2016.11.124
https://dx.doi.org/10.1016/S0002-9394(99)80110-X
https://dx.doi.org/10.1016/S0002-9394(99)80110-X
https://www.ncbi.nlm.nih.gov/books/NBK563272/
https://dx.doi.org/10.1097/00005072-198140010-00007
https://dx.doi.org/10.1097/00005072-198140010-00007

	Right Trochlear Nerve Palsy as an Uncommon Manifestation of Arachnoid Cyst
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Sagittal (A) and axial (B) view of the contrasted CT images of the brain shows fluid density lesion in the posterior fossa region (red arrow).
	FIGURE 2: A cystic lesion in the posterior fossa (arrow A) with similar signal intensity as the CSF in the fourth ventricle (arrow B) shown in MRI in different views.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


