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Abstract 
Arachnoid cyst of petrous apex is an uncommon cyst lesion that herniates 
from the posterolateral portion of the Meckel’s cave into the petrous apex. It 
can be unilateral or bilateral, usually observed in female population. Its eti-
opathogenesis is still uncertain and many theories were reported in the lite-
rature. The characteristic imaging appearance, topography and benign beha-
vior of the lesion allow to differentiate arachnoid cyst from other cyst-like le-
sions of petrous apex and prevent abusive surgery or unnecessary investiga-
tions. The purpose of this study is to illustrate through this observation the 
role of sectional imaging in the diagnosis of symptomatic arachnoid cyst of 
petrous apex. 
 

Subject Areas 
Radiology & Medical Imaging 
 

Keywords 
Arachnoid Cyst, Petrous Apex, Meckel’s Cave, Trigeminal Neuralgia 

 

1. Introduction 

Arachnoid cyst of petrous apex is a hernia of the posterolateral wall of Meckel’s 
cave into the petrous apex. It is an unusual cyst lesion, incidentally detected 
most of the times; however it can be symptomatic often revelated by trigeminal 
neuralgia. 

CT scan and MRI imaging features allow positive diagnosis of arachnoid cyst 
of petrous apex and distinguish it from other benign lesions of petrous apex 
namely inflammatory lesions revealing from surgery. 

We report a case of a patient suffering from trigeminal neuralgia secondary to 
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anarachnoid cyst of petrous apex. 
The purpose of this study is to illustrate through this observation the role of 

sectional imaging in the diagnosis of symptomatic arachnoid cyst of petrous 
apex. 

2. Case Report 

We report a case of a 67 years-old woman, followed for diabetes and high blood 
pressure, complained currently of headache with right hemiface spasm and facial 
hypoesthesia of the ipsilateral trigeminal nerve interesting territories of V1 and 
V2 without peripheral facial palsy, trigger zone or mixed nerves involvement 
associated. 

Brain MRI was performed. Figure 1 shows a bilateral extra axial cyst lesion, 
centered on posterolateral portion of the Meckel’s cave, bigger on the right side 
measured 16 × 12 mm on the right and 7 × 6 mm on the left. Their content was 
homogeneous like the cerebrospinal fluid signal; in low signal intensity on T1 
weighted FSE, and high signal intensity on T2 weighted FSE attenuated on Flair, 
with high apparent coefficient of diffusion (ADC), without enhancement, con-
taining thin partition drafts. A bilateral arachnoid cyst of petrous apex was sus-
pected. We noted also the association with arachnoidocele. 

A CT-scan complement was performed. Figure 2 shows a bilateral well de-
fined, smooth expansive and non-invasive bony lesion of the petrous apex cen-
tered on the posterolateral portion of Meckel’s cave, smoothly eroding the right 
carotid canal with a normal pneumatization of middle ear and mastoid cells. 
 

 
Figure 1. MRI images in axial plan in T1 weighted FSE (a), T2 weighted FSE (b), Flair (c), 
diffusion (d), T1 with contrast (e), Fiesta (f) and in sagittal plan (g). Bilateral expansive 
cyst lesion, centered on posterolateral part of Meckel’s cave and extended to petrous apex. 
It has lobulated borders with CSF-like signal. It is associated to an arachnoidocele. 
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Figure 2. CT-scan images in axial plan. Bilateral expansive lesion of petrous apex with 
scalloped border eroding smoothly the right carotid canal. We noted a normal pneumati-
zation of middles ears and mastoids cells. 
 

CT-scan results confirmed the diagnosis of bilateralarachnoid cystof petrous 
apex. 

3. Discussion 
3.1. Generalities 

Trigeminal neuralgia is a debilitating disease. Its secondary form is due to any 
damage to the path of the fifth cranial pair by direct attack or extrinsic compres-
sion [1]. Arachnoid cyst of petrous apex is one of the rarest causes of trigeminal 
neuralgia. It is an uncommon cyst lesion defined by a hernia of the posterolater-
al wall of Meckel’s cave into the petrous apex [1] [2]. Arachnoid cyst is often 
asymptomatic and fortuitously discovered. sometimes it can be revealed by tri-
geminal neuropathy with neuralgia or paraesthesia and headache such as in our 
observation or responsible of leakage of cerebrospinal fluid in the form of otorr-
hea that is manifested by sensorineural hearing loss and may necessitate surgical 
treatment [3]. 

This pathological entity is often bilateral and encountered in female popula-
tion. Because of its rarity of clinical expression, previous conducted studies have 
focused on small samples, therefore, they can’t allow for statistical inferences [4] 
[5]. 

3.2. Etiopathogenesis 

The exact etiopathogenesis of arachnoid cyst remains not well understood; con-
genital and acquired mechanisms have both been proposed [2]. It is usually as-
sociated with empty Sella, such as in our observation and especially in several 
reports suggesting the same etiopathogenesis [4] [5]. The most widely accepted 
theory is that of altered cerebrospinal fluid dynamics with increased intracranial 
pressure which subsequently leads to herniation of meninges and cerebrospinal 
fluid from the posterolateral portion of Meckel’s cave into the petrous apex [3] 
[4] [6] [7].  

3.3. Positive Diagnosis 

Cross sectional imaging allows the diagnosis. On CT-scan, the arachnoid cyst of 
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petrous apex presents as a well-defined hypodense and avascular lesion with lo-
bulated or rounded edges, located behind the Meckel’s cave and smoothly erod-
ing the petrous apex without marginal sclerosis or calcifications. It displaces 
neurovascular elements and erodes adjacent bone structures such as carotid can-
al. On MRI, the arachnoid cyst of petrous apex is a lobulated cyst lesion demon-
strate a CSF-like signal; hypo signal T1 weighted FSE, in hypersignal T2 weighted 
FSE, attenuated on Flair with a high apparent diffusion coefficient without en-
hancement after contrast injection. Thin trabeculations can be individual within 
it [8] [9] [10]. 

3.4. Differential Diagnosis 

The diagnosis of arachnoid cyst of petrous apex should be properly made and 
differentiated from other cyst lesions to avoid abusive surgical treatment or un-
necessary controls. Hence, sectional imaging features are useful to distinguish 
arachnoid cyst of petrous apex from others cyst-like lesions in the same location. 
Topographically arachnoid cyst arises from postero-lateral wall of Meckel’s cave 
and secondary erode into the petrous apex, whereas lesions such as cholesteato-
ma, cholesterol granuloma, mucocele, apical porosities and petrous apex effu-
sion, arise from the petrous apex and expand it from within and secondary reach 
Meckel’s cave [2] [8]. The low intensity signal on T1 weighted FSE of the arach-
noid cyst allows to distinguish it from the cholesterol granuloma which is in 
hypersignal T1 weighted FSE. Cholesteatoma has a high signal on Flair and dif-
fusion with a low apparent diffusion coefficient unlike arachnoid cyst of petrous 
apex. Enhancement and non-aggressive character distinguish arachnoid cyst of 
petrous apex from other infectious lesions [8] [9] [10]. 

Cephalocele is a generic term described by Moore that referred to arachnoid 
cyst, meningocele and meningoencephalocele of petrous apex. MRI can usually 
identify herniated brain elements referring to meningoencephalocele. However, 
it is difficult to differentiate meningocele from an arachnoid cyst by imaging and 
only anatomopathological analysis allows it to ascertain the presence of a dural 
lining in meningocele and its absence in arachnoid cyst [2]. 

3.5. Treatment 

Generally, arachnoid cyst of petrous apexis is often asymptomatic and incidentally 
discovered on brain MR images. It does not require any specific treatment and 
some cases in the literature have reported its spontaneous resolution [11]. 

Because of anatomical wealth of this region, surgical intervention should be 
approached cautiously and undertaken only when symptoms are clearly linked 
to the presence of this lesion and not responding to symptomatic treatment. In 
our case, clinical symptomatology was controlled by medical treatment and sur-
gery was not currently indicated. 

4. Conclusions 

Arachnoid cyst of petrous apex should be considered in patients with trigeminal 
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involvement, especially trigeminal neuralgia. It is less common than inflamma-
tory cystic petrous apex lesions arising from complications of air cell disease. 

The distinctive imaging appearance and topography of arachnoid cyst allow 
the radiologist to make this diagnosis with a high degree of certainty which is 
important to avoid any misdiagnosis of these lesions leading to an unnecessary 
surgery. 
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