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Epidermoid tumors are rarely encountered within the fourth ventricle. There are slightly more than 
100 cases reported in the literature. Congenital posterior arch defects of the atlas are also rare with 
less than 50 cases reported in the literature. The coexistence of these two pathologies in one patient 
has not been previously reported. We present a 51-year- old-woman with an epidermoid tumor of 
the fourth ventricle and accompanying posterior arch defect of the atlas.
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dördüncü Ventrikül epidermoid Tümörü ve eşlik eden konjenital Atlas 
Posterior Ark Defekti

Epidermoid tümörler ender olarak dördüncü ventrikül içinde görülürler. Literatürde bu şekilde 
bildirilmiş 100 kadar olgu mevcutttur. Atlas’ın posterior ark defektleri de literatürde bildirilen 50’den 
az olgu ile oldukça enderdir. Bu iki patolojinin bir arada bulunması daha önce bildirilmemiştir. Bu 
çalışmada, 4. ventrikül epidermoid tümörü ve eşlik eden atlas posterior ark defektinin olduğu 51 
yaşında bir kadın hasta sunulmuştur.

Anahtar kelimeler: epidermoid tümör, dördüncü ventrikül, atlas, posterior ark, konjenital 
anatomi
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InTrOduCTIOn

Epidermoid tumors constitute approximately 1-2% 
of all intracranial tumors (5,10). Most common site of 
their occurence is the cerebellopontine angle (CPA) 
followed by sellar and parasellar regions (1,5,9,10). 
Fourth ventricle is a relatively rare location for epi-

dermoid tumors with more than 100 reported cases 
(4,10). Fourth ventricle epidermoid tumors account for 
5-31.4% of all intracranial epidermoid tumors (5). 
Herein we present a case of a fourth ventricle epi-
dermoid tumor with accompanying congenital pos-
terior arch defect of the atlas. To our knowledge, it is 
the first report to indicate such a coincidence.
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CAsE rEPOrT

A 51-year-old woman, with no other medical 
history was admitted with headache and nausea 
continuing for the last 3 years. One year ago, the 
patient was admitted to another institution with 
the same complaints. The computed tomography 
(CT) scan revealed a hypodense lesion, which 
was attributed to an arachnoid cyst or megacis-
terna magna. Symptomatic treatment was ad-
ministrated. No further investigation was made. 
The patient’s current neurological examination 
revealed gait ataxia and nystagmus. A CT scan 
was obtained and a 3.3x2.3x2.2 cm hypodense 
lesion extending from the fourth ventricle to the 
cisterna magna was demonstrated. The CT slices 
were obtained just above the C1 level. There-

fore, preoperatively the defect on the posterior 
arch of the atlas was not seen. Cranial magnetic 
resonance imaging (MRI) revealed a lesion, that 
is isointense on T1- and T2- weighted images 
and slightly heterogenous and hyperintense on 
FLAIR images (Figure 1). Diffusion-weighted 
imaging (DWI) showed markedly restricted dif-
fusion of the lesion with high hyperintensity, 
which is more likely in accordance with an epi-
dermoid tumor (Figure 2).

TThe patient underwent surgery in prone posi-
tion, and through a midline incision, suboccipital 
craniectomy and C1 posterior arcusectomy were 
performed. The midline dissection was made 
with no: 11 scalpel blade and muscle tissue was 
bluntly removed laterally. No monopolar cautery 

Figure 1. T1- (top row, left) and T2- weighted (top row, right) mrI showed an isointense lesion within 
fourth ventricle, with markedly restricted diffusion on dWI (bottom row).
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was used and the posterior arch of the atlas was 
clearly exposed. A midline fusion defect on the 
posterior arch and on two hemiarches were seen. 
There was no separate ossicle in between the 
two hemiarches, instead a thick fibrous bridg-
ing was found. As the suboccipital craniectomy 
and C1 posterior arcusectomy was performed, 
the dura was opened in Y-fashion. The white 
glistening, pearl-like tumor was exposed un-
derneath the arachnoid membrane. With no sig-
nificant adherence to the adjacent brain tissue, 
the tumor was totally removed. Pathological di-
agnosis was in accordance with epidermoid tu-
mor. With retrospective view the defect on the 
posterior arch of the atlas was seen in sagittal 
MRI (Figure 2). Early postoperative CT scan 
showed resection of the tumor. The postopera-
tive course of the patient was uneventful and 
she was discharged from the hospital without 
any neurological deficit. Control MRI scan 
showed total resection of the tumor, without 
diffusion restriction on DWI.

dIsCussIOn

Epidermoid tumors are maldevelopmental, slow 
growing tumors. They arise from displaced epi-
thelial remnants during the neural tube closure 
or during the formation of cerebral vesicles, 
between the third and fifth weeks of gestation 
(1,4,10). Therefore, they are also named as “inclu-
sion tumors”. The tumor has an outer capsule 
of connective tissue, which surrounds a layer of 
keratinized squamous epithelium and a cystic 
content of desquamated keratin, cellular debris 
and cholesterol crystals (4,10). Epidermoid tu-
mors slowly grow within subarachnoid spaces 
and may remain asymptomatic until they reach 
a significant size. Usually symptoms are caused 
by compression to the cerebellum, brain stem 
or cranial nerves (9). Headache, gait ataxia and 
vertigo are common symptoms (5). Epidermoid 
tumors appear as irregular hypodense lesions on 
CT scans, whereas they are iso- or slighlty hyper-
intense on T1 and T2-weighted images on MRI 
scans (1,4). Their radiological appearance may 
resemble arachnoid cysts, therefore DWI and 
FLAIR sequences are perfomed to make a dif-
ferential diagnosis. Restriction of the diffusion 
on DWI and hyperintensity on FLAIR images 
are typical for epidermoid tumors (1,4,10). Surgical 
goal is total removal of these lesions, however 
due to severe adhesions to the floor of the fourth 
ventricle or adjacent neural elements this is not 
always possible. However, a subtotal resection 
with preservation of the neural function provides 
also a fairly good outcome, due to benign nature 
of these tumors (10). It is not wrong to claim that 
a total resection could be most possibly achieved 
in the initial surgery, in the absence of critical 
adhesions. Our case demostrated similar radio-
logical and clinical characteristics with the cases 
presented in the current literature.

Congenital defects of the posterior arch of the at-
las are very rare. Less than 50 articles have been 
published about these defects so far (3,6,7). There 

Figure 2. sagittal T1-weighted mrI demonstrated the exten-
sion of tumor below C1 level. The defect on the posterior arch 
of C1 can be seen (marked with the arrow). There is a small 
fibrous band instead of posterior arch on the midline sagittal 
mrI section.
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are three primary ossification centers in the C1 
vertebra. One anterior center, that forms the an-
terior tubercle and two lateral centers, which are 
responsible for the formation of the lateral mass-
es and the posterior arch (6,7). The lateral ossifica-
tion centers appear at the seventh week of embri-
yonic development and they extend dorsally to 
form the posterior arch (7). At birth, the two hemi-
arches are almost fused, excepting a gap of few 
milimeters (7,8). The fusion is completed between 
4-9 years of life (3,7). Defects of the posterior arch 
are encountered in 3-5 % of the population (7). Al-
though several theories have been postulated to 
explain the mechanism of the formation of these 
defects, their etiopathogenesis is still unclear. 
Posterior arch defects are considered as a devel-
opmental failure of chondrogenesis of the arch, 
rather than a defect in the subsequent ossifica-
tion (3,6,7). Congenital defects of the C1 posterior 
arch are generally asymptomatic and diagnosed 
incidentally on neuroimaging studies (8). Cur-
rarino et al. proposed a classification for these 
defects (2): Type A (failure of posterior midline 
fusion of the two hemiarches with a small gap), 
Type B (unilateral defect ranging from small gap 
to complete absence of a hemiarch), Type C (bi-
lateral defect with preservation of the most dor-
sal part), Type D (absence of posterior arch, with 
persistent posterior tubercle), Type E (absence of 
the entire arch, including the tubercle). Our case 
demonstrated a Type A defect.

The association of these defects with different 
genetic or congenital disorders, such as Arnold-
Chiari malformation, Klippel-Feil syndrome, go-
nadal dysgenesis, Turner and Down syndromes 
is well-known (6,7). However, there is no known 
association between intracranial tumors and con-
genital posterior arch defects of the atlas. Der-
moid tumors may have a dermal sinus tract or 
other type of accompanying midline defects, but 
such a condition is not known for the epidermoid 
tumors. The congenital failures that may lead to 
development of the epidermoid tumor and pos-

terior arch defect of the atlas occur on separate 
gestational weeks and the mechanisms of their 
occurrence are different. Although there was no 
clear association between these two pathologies, 
genetic basis of both pathologies should be fur-
ther investigated with genetic studies, in order to 
establish a connection.

One imporant notice is the potential complica-
tions that may occur during surgery due to the 
defect in the posterior arch. In cases with incom-
plete preoperative documentation, such as in our 
case, where the posterior arch defect of the atlas 
was not seen preoperatively, there is a potential 
risk of iatrogenic injury with the use of monopo-
lar cautery during muscle dissection. Our main 
preoperative focus was the tumor and our strat-
egy was to achieve a total resection at the first 
operation. Although with retrospective view we 
could see the posterior arch defect on the MRI, 
we were unaware of the defect before surgery, 
but with careful and meticulous dissection any 
complication did not occur. Our suggestion is to 
avoid use of monopolar cautery, and instead pre-
fer sharp dissection with blades to prevent poten-
tial injuries during the posterior approach to the 
craniocervical junction, especially in syndromes 
or diseases like Turner, Down and Klippel-Feil 
syndromes or Arnold-Chiari malformation, 
where there is a clear association with posterior 
arch defect of the atlas.
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