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 Patient: Male, 58-year-old
 Final Diagnosis: Epidermoid cyst
 Symptoms: Exophthalmos
 Medication: —
 Clinical Procedure: —
 Specialty: Neurosurgery

 Objective: Rare disease
 Background: Calvarial epidermoid cysts (EC) are encased remnants of ectoderm at the third week of gestation. There are 

also reports which consider them sequelae of head trauma. They are benign lesions. As they develop, they ex-
ert a mass effect to adjacent anatomical structures.

 Case Report: We report the case of a 58-year-old male patient with left-sided exophthalmos. His radiologic examinations 
depicted an oval cystic lesion (7×5×5.5 cm) arising from the left frontal bone and abutting the ipsilateral orbit-
al roof.

  Our patient underwent a total extirpation of the lesion through a frontal craniectomy. Cranioplasty was then 
performed with a Porex® graft. The pearl-hued lamellae of the lesion macroscopically resembled keratin tissue. 
Histopathological findings supported the diagnosis of an epidermoid cyst. Postoperatively, our patient had no 
neurologic deficits and a computed tomography scan showed no residual effects.

 Conclusions: Large calvarial EC with intraorbital expansion in adults are rare clinical entities. Gross total resection with the 
infiltrated bone and cranioplasty is the treatment of choice, which also establishes the diagnosis.
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Background

Intradiploic epidermoid cysts (EC) are benign congenital le-
sions. They occur when the ectodermal enfolding takes place 
prior to the 21st day of embryogenesis. The intradiploic cysts 
arise from these enclosed remnants after the neural tube con-
joins. The main components are squamous epithelial tissue, 
with keratin and cholesterol. Paradoxically, they also occur in 
aging adults [1]. These lesions warrant prompt extirpation due 
to their tendency to grow, even in cases where no significant 
neurological symptomatology exists.

Case Report

A 58-year-old white man was electively admitted due to de-
teriorating exophthalmos of his left orbit. He reported that 
this situation had been developing during the last 3 months. 
His medical history included arterial hypertension and to-
bacco smoking. The MRI scan depicted an oval cystic lesion 
(7×5×5.5 cm) arising from his frontal bone and abutting the 
left orbital roof. It showed low intensity on T1 sequence and 
hyperintensity on T2 sequence (Figure 1). In diffusion-weight-
ed imaging (DWI), restriction was prominent (Figure 2). In ad-
dition, on a skull computed tomography (CT) scan, the le-
sion had caused destruction of the inner table, with calcified 

Figure 1.  T1 sequences after contrast medium administration. (A) Extradural lesion of frontal region with midline shift and no contrast 
enhancement. (B) Upper orbital wall emaciation, compression of periorbita and exophthalmos. Red arrows show the tumor 
periphery.
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Figure 2.  Typical diffusion restriction in diffusion-weighted 
sequencing (DWI) of the cystic tumor.
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Figure 3.  Preoperative CT scan showing eroding, primarily in the inner wall and partially the outer cortex of the calvarium. Red arrows 
show calcifications, which are also observable at the tumor’s rim.
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Figure 4.  Eroded left frontal bone (vault and basal segment) by a 
pearl colored, layer-stratified encapsulated lesion.

Figure 5.  Cranioplasty using Porex® graft and fixation with 
screws and titanium plates.

rims (Figure 3). The patient also had impaired upward gaze 
ipsilaterally due to immediate mechanical hindering. His over-
all neurological status was intact.

Surgery

Our patient was placed in supine position with his head rest-
ing on a horseshoe. Using a bicoronal incision, cutaneous and 
muscular flaps were retracted. Afterwards, the left frontal bone 
was exposed, revealing a soft, protruding, encapsulated and 
well-demarcated mass comprising the superficial part of the 
intracranial lesion. The lesion was initially resected via cu-
rettage. In addition, a left frontal craniotomy was performed 
around the lesion (Figure 4). The orbital roof was thinned due 

to the tumor, whereas periorbital tissue was not infiltrated. 
The pearl-hued lamellae macroscopically resembled keratin 
tissue. Thus, the suspicion of an epidermoid cyst was raised. 
The rest of the tumor was also excised, involving its capsule 
adherent to the dura. No remarkable hemorrhaging ensued 
during the excision.

The periorbita was then covered with a TachoSil® patch (hu-
man fibrinogen 5.5 mg and human thrombin 2.0 IU/cm2) and 
artificial meninx. The frontal bone defect was replaced by a 
Porex® graft (a porous polyethylene implant) manually formed 
and fixed using screws and plates (Figure 5). The wound was 
sutured under suction drainage.
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Figure 6.  (A) Gross findings revealed soft white keratin contents. (B) Histological examination demonstrated abundant keratin flakes 
and (C, D) heavily keratinized squamous epithelium (bold arrows) adjacent to osseous tissue (star). The epithelial cells were 
positive for keratin 5/6 (E) and p63 (F). (B: HE ×100; C: HE ×400; D: HE ×100; E: IHC ×400; F: IHC ×400).
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Figure 7.  (A) Postoperative CT control. Green arrow shows the anatomic region of the resected tumor at the convexity. (B) Yellow 
arrow shows the tumor-free intraorbital space.
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Histopathological findings

Gross findings resembled soft white keratin contents 
(Figure 6A). Microscopically, representative sections of the 
specimens showed numerous keratin flakes and parts of os-
seous tissue that were adjacent to heavily keratinized strati-
fied squamous epithelium (Figure 6B-6D). The granular layer 
of the epithelium was easily identifiable. There were no skin 
appendages (eg, hair follicles, sebaceous or eccrine glands). 
Immunohistochemically, the epithelium showed positivity to 
keratin 5/6 and p63 (Figure 6E, 6F).

The morphological and immunohistochemical findings support-
ed the diagnosis of epidermoid (epidermal) cyst.

During the postoperative period, our patient developed no neu-
rologic deficits. His wound healed by primary intention and the 
postoperative CT confirmed the total resection (Figure 7A, 7B).

Discussion

Calvarial epidermoid cysts comprise 1% of all intracranial tu-
mors [2]. Their classical origin is attributed to the encased rem-
nants of ectoderm in the third week of embryogenesis within 
the mesoderm of bone tissue [3]. The etiology of these lesions, 
though, has been advocated by some authors to be acquired, 
sometimes as a sequel of penetrating skull trauma and inva-
sion of cutaneous tissues within the diploë [4]. In the histo-
ry of our patient, no report of head trauma was referred. The 
course was a typical one: an indolent, slow-growing mass of 
the frontal region in close proximity to the orbital walls [4]. In 
46% of intradiploic epidermoid cysts, both tables of the crani-
um are involved and they usually occur in adults [3].

With aging, some factors related to connective tissue are ex-
pressed at an increased rate. Matrix metalloproteases, con-
nective tissue growth factor, bone morphogenetic protein, and 
inflammatory cytokines are included in that group [5]. Our pa-
tient was age 58 years when the cyst manifested, corroborat-
ing the aforementioned conclusions.

Akar et al presented a case series of 28 patients in whom the 
most frequent location was the cerebellopontine angle, and 
only 1 was intradiploic within the temporal bone [6]. The in-
tradiploic extradural ECs found in the cranial vault erode the 
inner cortex and thin the outer cortex [7].

Intradiploic ECs show as hypodense and non-enhancing tumors 
on CT scans, similar to the fat density [8]. MR images reveal 
heterogeneous hypointensity on T1 sequences and heteroge-
neous hyperintensity on T2 fluid-attenuated inversion recov-
ery (FLAIR) signal sequences. They are usually non-enhancing, 

with occasional minimal rim enhancement. Hyperdensity usu-
ally implies an intracystic hemorrhage. Diffusion-weighted im-
aging (DWI) is the proper sequence for use in diagnosing ECs, 
showing restricted diffusion with higher signal intensity than 
that of cerebrospinal fluid (CSF) on DWI [8].

Differential diagnosis first of all involves dermoid and seba-
ceous cysts [9]. Dermoid cysts are often associated with the 
suture lines. They also commonly appear periorbitally involv-
ing the midline. Their incidence is highest in childhood and 
they often contain fat and cutaneous appendages. Sebaceous 
cysts have fat density due to sebum, and are a palpable, non-
fixed part of the cutis.

Apart from that, eosinophilic granuloma may be also misdiag-
nosed as an epidermoid cyst. However, they are more homo-
geneous, succulent in palpation, and have a square-edge ap-
pearance without calcifications on CT scans [9].

In addition, skull vault hemangiomas have a geometric pat-
tern of expansion like honeycomb or radiating sunburst. Giant 
cell reparative granulomas present with lytic osseous erosion 
lacking calcifications. On MRI, they are slightly hypointense, 
with vivid gadolinium enhancement [9].

Plasmacytomas are a malignancy of plasma cells. They are ei-
ther solitary or in the context of systemic multiple myeloma. 
They are hyperdense on non-contrast CT and hyperenhancing 
on contrast CT. They lack a sclerotic rim, but they may include 
peripheral osseous fragments [9].

Calvarial metastases show a variable appearance. They are also 
either single or multiple masses with symmetrical or asymmet-
rical periphery. They are hyperintense tumors on CT owing to 
increased neoangiogenesis [9].

A literature review by Arko et al concluded that the common-
est locations of the intradiploic ECs are on the frontal, parietal, 
and occipital bones, with approximately equal involvement [10], 
suggesting that they are associated with skull fractures, most 
often occurring in the parietal bone, followed by the tempo-
ral, occipital, and frontal bones. However, additional mecha-
nisms of pathogenesis exist, mainly congenital causality of cyst 
formation. Parallel to that, they postulated a 2-peak model of 
manifestation, early (within the third decade) and again later 
(within the sixth decade) in life, supporting the 2 coexistent 
mechanisms. They also found they are mostly benign lesions 
and emphasized the role of capsule excision as the most sig-
nificant factor preventing recurrence [10].

Interestingly, only a few cases with concomitant orbital expan-
sion have been so far reported.
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Ormond et al reported the case of a 67-year-old man with left-
sided headache and ocular pain. Radiological examinations 
were indicative of a hemorrhagic tumor causing osteolysis of 
the wings of the sphenoid bone, shifting the frontal and tem-
poral lobes and compressing the globe as well. He underwent 
a total surgical excision followed by cranioplasty and orbital 
reconstruction. The patient achieved remission, with no resid-
ual symptoms [11].

Samdani et al reported a female patient with intradiploic EC 
of her left frontal bone that developed after childhood trau-
ma. The cyst led to osteolysis of the frontal sinus, culminat-
ing in exophthalmos and restricted oculomotion with frontal 
headache. Total excision of the cyst and its capsule was per-
formed. The periorbita of the ipsilateral globe was not infil-
trated. Costal grafts were used for the cranioplasty, along with 
titanium screws [12].

Sauaia Filho et al presented the clinical course of a 23-year-
old woman with headache, ocular pain, exophthalmos and im-
paired oculomotor [13]. On CT scan, a lesion located in her left 
frontal sinus was noticed. The latter also had signs of osteo-
sclerosis and extended into the ethmoidal cells and the orbital 
roof. They performed a total resection followed by calvarial re-
construction. Histopathology confirmed the diagnosis of an EC.

Although there is a consensus concerning the extirpation of 
the capsule, there is still exists disagreement regarding the ex-
tent of resection of the adjacent osseous tissue [3].

Recurrence rates can be high and have been reported to range 
from 8% to 25% [14,15]. Complications are rare and include 
infection and abscess formation, focal deficits due to mass ef-
fect, hemorrhage, and malignant transformation [16].

Conclusions

We presented an unusual case of intracranial intraorbital ex-
pansion of a large frontally located EC, which is one of the larg-
est in the literature. These benign cysts should be included in 
the differential diagnosis of osseous lesions in adults. Gross 
total resection along with the capsule is the criterion standard 
treatment and establishes the diagnosis. Surgeon should not 
be misled by patient age and the lesion’s inconspicuous course.

Declaration of Figures Authenticity

All figures submitted have been created by the authors who 
confirm that the images are original with no duplication and 
have not been previously published in whole or in part.

References:

 1. Turk O, Ozdemir NG, Demirel N, et al. Non traumatic intradiploic epi-
dermoid cyst and older age: Association or causality? J Craniofac Surg. 
2018;29:e143-46

 2. Twede JV, Patterson MC, Anderson ML. Intraosseous epidermoid cyst of the 
skull: case study and radiological imaging considerations. Dermatol Online 
J. 2018;24(7):30261578

 3. Lam CH, Solomon RK, Clark HB, Casey SO. Reversal of increased intracranial 
pressure with removal of a torcular epidermoid: Case report. Neurosurgery. 
2001;48(4):929-32

 4. Locatelli M, Alimehmeti R, Rampini P, Prada F. Intradiploic frontal epider-
moid cyst in a patient with repeated head injuries: Is there a causative re-
lationship? Acta Neurochir (Wien). 2006;148:1107-10

 5. Ozdemir B, Kanat A, Batcik OE, et al. Ligamentum flavum hematomas: Why 
does it mostly occur in old Asian males? Interesting point of reported cas-
es: Review and case report. J Craniovertebr Junction Spine. 2016;7:7-12

 6. Akar Z, Tanriover N, Tuzgen S, et al. Surgical treatment of intracranial epi-
dermoid tumors. Neurol Med Chir (Tokyo). 2003;43(6):275-81

 7. Moreira-Holguin JC, Medélez-Borbonio R, Quintero-Lopez E, et al. Intradiploic 
epidermoid cyst with intracranial hypertension syndrome: Report of two 
cases and literature review. Int J Surg Case Rep. 2015;16:81-86

 8. Oommen A, Govindan J, Peroor DS, et al. Giant occipital intradiploic epi-
dermoid cyst. Asian J Neurosurg. 2018;13(2):514-17

 9. Hasturk AE, Basmaci M, Yilmaz ER, et al. Giant intradiploic epidermoid cyst 
presenting as solitary skull mass with intracranial extension. J Craniofac 
Surg. 2013;24:2169-71

 10. Arko L 4th, Berry CT, Desai AS, Weaver M. Intradiploic epidermoid tumors 
of the cranium: Case report with review of the literature. J Neurol Surg A 
Cent Eur Neurosurg. 2017;78(2):167-79

 11. Ormond DR, Omeis I, Abrahams J. Uncommon presentation of an in-
tradiploic orbital epidermoid tumor: Case report. Oral Maxillofac Surg. 
2011;15(3):165-67

 12. Samdani S, Kalra GS, Rawat DS. Posttraumatic intradiploic epidermoid cyst 
of frontal bone. J Craniofac Surg. 2013;24(2):e128-30

 13. Sauaia Filho EN, Barreto EG, De Macêdo Filho LJM, et al. Intradiploic epi-
dermoid cyst in frontal sinus causing diplopia: Case report and literature 
review. Interdisciplinary Neurosurgery. 2020;20:100669

 14. Lee D-H. Intradiploic epidermoid cyst of the temporal bone: Is it the same 
as or different from cholesteatoma? J Craniofac Surg. 2011;22:1973-75

 15. Duan ZX, Chu SH, Ma YB, et al. Giant intradiploic epidermoid cyst of the 
occipital bone. J Clin Neurosci. 2009;16:1478-80

 16. Syed MI, Plodpai Y, Khoo SG, Rutka JA. Primary epidermoid cysts of the 
mastoid: clinical and treatment implications. Eur Arch Otorhinolaryngology. 
2015;273(4):1055-59

Antoniades E. et al: 
Intraorbital expansion of an intradiploic frontal epidermoid cyst

© Am J Case Rep, 2021; 22: e931615

e931615-6 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


