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a b s t r a c t 

Dermoid cysts represent the most frequent type of orbital cystic lesions observed in chil- 

dren. While superficial orbital dermoid cysts manifest early in life as slowly growing masses, 

deep dermoid cysts typically remain clinically undetectable until adolescence or adulthood, 

at which point they enlarge and induce proptosis. Imaging studies play a pivotal role in pre- 

cisely determining location and size, excluding intracranial and intraorbital extensions, and 

facilitating the planning of management strategies for complex cases. 

We present a case of a 5-year-old boy admitted for slowly developing of ocular motil- 

ity limitation of the right eye, observed by the parents. The imaging revealed a well- 

circumscribed extraconal cystic mass, with radiological characteristics primarily suggesting 

a dermoid cyst. The cyst was surgically excised without complications, and the histopatho- 

logical examination of the operative specimen confirmed our diagnosis. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Dermoid cysts are benign, congenital cystic teratomas [ 1 ],
characterized as developmental cystic lesions originating
from the inclusion of ectodermal elements during the closure
of the neural tube adjacent to fetal suture lines [ 2 ]. They are
the most common orbital cystic lesions encountered in chil-
dren, typically classified as superficial or deep types based
on their relationship to the orbital septum [ 1 ]. Computed to-
mography and magnetic resonance imaging assist in precisely
measuring the location, size, and extension of dermoid cysts,
distinguishing cystic from solid lesions, identifying cyst type,
and aiding in planning the management approach for chal-
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lenging cases [ 3 ]. The timing of surgical excision is a matter
of debate. Indications for surgical excision include functional
impairment by the cyst, cosmetic concerns of the patient or
parents, and the risk of trauma, rupture, and subsequent se-
vere inflammation [ 4 ]. 

Case report 

We report the case of a 5-year-old boy with no significant med-
ical history, admitted for a slowly developing limitation in oc-
ular motility of the right eye, as observed by his parents. The
condition evolved without orbital pain, inflammation, or fever,
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Fig. 1 – Axial CT scan sections with bone (A) and parenchymal(B) windows reveal a well-circumscribed extraconal fluid 

mass (arrow) located at the right superolateral orbital wall, adjacent to the left frontozygomatic suture. The bone exhibits 
smooth remodeling without signs of invasion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and his general health remained unaffected. There was no
history of trauma or ocular infection. Clinical examination re-
vealed restricted ocular motility, particularly in right eye ab-
duction, with no signs of inflammation, proptosis, strabismus,
or visual impairment. The rest of the physical examination
was unremarkable, and the infectious work-up was negative. 

Due to the unavailability of immediate MRI, an initial or-
bital CT scan was performed, showing a well-circumscribed
extraconal mass in the right superolateral orbital wall with
smooth bone remodeling and fluid-attenuating content, with-
out bone invasion ( Fig. 1 ). Subsequent MRI confirmed a cys-
tic mass in the right superior extraconal compartment, hy-
perintense on T2-weighted images and hypointense on FLAIR,
without diffusion restriction or enhancement with Gadolin-
ium ( Figs. 2 and 3 ). The mass caused slight compression of the
external and superior right oculomotor muscles, resulting in a
limitation of abduction in the right eye, but without involving
surrounding structures like the optic nerve and intraconal fat;
or show signs of intracranial extension. These imaging fea-
tures strongly suggested a dermoid cyst. 

The patient underwent successful microsurgical cystec-
tomy, and histopathology confirmed the diagnosis, showing
a cyst wall lined with squamous epithelium and keratin, sup-
ported by fibrous tissue ( Fig. 4 ). The postoperative course was
uneventful, with favorable recovery. 

Discussion 

Dermoid cysts are the most common cystic lesions in the orbit,
particularly among the pediatric population, accounting for 3
to 9% of orbital tumors [ 4 ]. Nearly all are congenital develop-
mental abnormalities resulting from the inclusion of ectoder-
mal elements during the closure of the neural tube adjacent
to fetal suture lines [ 5 ]. 

Orbital dermoid cysts are classified into superficial and
deep types. Literature indicates that more than 50% of re-
ported cases in the head and neck region involve the perior-
bital location of dermoid cysts [ 6 ,7 ]. Most periorbital cysts were
identified in relation to the frontozygomatic suture, especially
in the superotemporal area. Similarly, many orbital cysts are
found in the temporal or superotemporal quadrant [ 8 ]. 

Clinical manifestations depend on cyst location and size.
Superficial cysts are often noticed in the first year of life
as painless, smooth, firm, and mobile masses along the
orbital rim [ 9 ,10 ]. In contrast, deeper lesions may not be di-
agnosed until later, typically presenting as insidious, painless
proptosis [ 8 ]. 

Imaging studies are crucial for ruling out intracranial and
intraorbital extensions [ 11 ]. In CT scans, an orbital dermoid
cyst may manifest as a well-defined mass with an enhanc-
ing wall and a nonenhancing lumen [ 12 ]. Secondary bony re-
modeling of the adjacent orbital wall is common, with about
20% of cysts being subperiosteal and associated with exten-
sive remodeling [ 9 ]. MRI typically shows dermoid cysts as well-
defined round or ovoid masses of variable size. The mass’s ho-
mogeneity influences its signal intensity; cysts can be iso- or
hypointense on T1-weighted images or exhibit a bright, fat-
like signal intensity, typically appearing hyperintense on T2-
weighted images. Occasionally, the cyst margin may show cal-
cification, and the cyst wall may enhance if inflamed. Reduced
diffusivity is expected, and a small sinus tract may lead from
the cyst to the skin surface [ 9 ]. MRI is particularly valuable for
delineating the extent of deep orbital cysts, which pose signif-
icant surgical challenges [ 5 ]. 

The differential diagnoses for dermoid cysts include orbital
cellulitis, pseudotumor, epithelial inclusion cyst, hydatid cyst,
and cold abscess [ 8 ]. When differentiating these conditions,
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Fig. 2 – Orbital MRI images on axial T2-weighted (A) and FLAIR (B) sections, axial Gadolinium section (C), and coronal 
T2-weighted section (D) illustrating the presence of a cystic mass (arrow) within the right superior extraconal compartment. 
The mass exhibits hyperintensity on T2-weighted images and hypointensity on FLAIR imaging. Furthermore, there is 
enhancement of the wall and a nonenhancing lumen following Gadolinium administration. Note the slight mass effect 
observed on the external and superior right oculomotor muscles (asterix), along with the absence of invasion into 

neighboring structures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

imaging plays a critical role. Orbital cellulitis typically shows
diffuse soft tissue inflammation with contrast enhancement,
which contrasts with the more well-defined, nonenhancing
nature of dermoid cysts. Pseudotumors may display hetero-
geneous enhancement and infiltrative characteristics, unlike
the localized and well-circumscribed appearance of dermoid
cysts. Epithelial inclusion cysts can resemble dermoid cysts
but often lack the characteristic fat content visible on imag-
ing. Hydatid cysts, on the other hand, are often identified by
the presence of a multilayered membrane or daughter cysts,
features that are absent in dermoid cysts. Cold abscesses
typically show rim enhancement and may be accompanied
by signs of inflammation, further distinguishing them from
dermoid cysts. Finally, malignant tumors may present as ir-
regular, enhancing masses with potential bone involvement,
which differs from the benign, noninvasive nature of dermoid
cysts; but it is crucial to bear in mind that they may mimic
orbital dermoid cysts [ 5 ]. 
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Fig. 3 – Axial sections of orbito-cerebral MRI on Diffusion sequence (A) and ADC mapping (B) shows the absence of diffusion 

restriction within the orbital mass, indicating its benign nature. 

Fig. 4 – Histological examination of the excised specimen at ×10 magnification (A) and with Hematoxylin-Eosin staining at 
×40 (B) reveals a cystic wall lined by regular squamous epithelium, covered with keratin, and resting on fibrous tissue with 

a discrete mononuclear inflammatory infiltrate, consistent with a dermoid cyst. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Histologically, most cysts present with stratified squamous
keratinized epithelium lining the cyst wall. Occasionally, the
cyst wall may feature nonkeratinized conjunctival epithelium
[ 13 ,14 ]. 

To prevent rupture and secondary inflammation, it is cru-
cial to excise the cyst along with its capsule. This approach
also aids in obtaining a pathological diagnosis and achieving
a better cosmetic result [ 12 ]. Superficial cysts with distinct,
palpable margins and no sutural involvement can be easily
excised [ 15 ]. In contrast, anteriorly located cysts that involve
sutures require careful dissection to release adhesions to sur-
rounding structures before addressing any bony extensions
[ 4 ,16 ]. Deep orbital cysts are more challenging and necessitate
imaging studies for surgical planning. The primary goal dur-
ing surgery is to achieve complete excision without rupturing
the cyst while protecting delicate orbital structures, including
ocular tissues, vessels, and nerves [ 5 ]. Surgical approaches for
deep cysts may include supero-nasal orbitotomy or lateral or-
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bitotomy [ 4 ]. In cases of intracranial extension, a multidisci-
plinary approach involving head and neck surgeons and neu-
rosurgeons is essential [ 5 ]. 

Conclusion 

Deep orbital dermoid cysts are less common than superfi-
cial types in children. They typically manifest later in life and
present greater diagnostic and treatment complexities. Imag-
ing plays a crucial role in their diagnosis, assisting in assessing
their extent. It is crucial to raise public awareness about the
importance of early presentation and timely management of
such benign lesions. 
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