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Ruptured pediatric cerebellopontine angle epidermoid
cyst: a case report detailing radiographic evolution and
clinical course
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Epidermoid cysts (ECs) are uncommon pediatric tumors that often occur in the cerebellopontine angle. Although cyst
rupture is a recognized complication, the radiographic evolution of an EC following rupture and the resultant paren-
chymal brainstem edema have not been reported. The authors present the case of a 13-year-old female with a newly
diagnosed cerebellopontine angle EC who presented with worsening headaches, photophobia, and emesis. Magnetic
resonance imaging demonstrated significant pericystic brainstem edema and mass effect with effacement of the fourth

ventricle. Refractory symptoms prompted repeat imaging, revealing cyst enlargement and dense rim enhancement.
Resection of the EC resolved both her symptoms and the brainstem edema. This case documents the radiographic
evolution of EC rupture and subsequent clinical course.
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tracranial tumors.!>?® Their incidence is highest in
the 3rd to Sth decades of life, and they infrequently
occur in pediatric patients. Intracranial ECs are benign
congenital tumors that arise from displaced ectoderm
during neural tube closure early in embryonic develop-
ment.>?2 About 40%—-50% of intracranial ECs are found
in the cerebellopontine angle (CPA), with other common
sites including the parasellar region, along the tentorium,
and the fourth ventricle.®!?* Epidermoid cysts constitute
4% of all tumors found in the CPA, making it the third
most common CPA tumor behind vestibular schwanno-
mas and meningiomas in children and adults." In contrast,
dermoid cysts, although similar in pathophysiology with
the inclusion of ectopic ectoderm during neural tube clo-
sure, are otherwise easily differentiated from ECs by their
midline location, radiographic findings consistent with fat
rather than CSF, and microscopic features. Additionally,
dermoid cysts compose only 0.5% of all intracranial tu-
mors, making them less common.
The natural history of ECs is that of indolent linear
growth beginning at birth, with symptoms developing

EPIDERMOID cysts (ECs) represent about 1% of all in-

later in life because of neurovascular or brainstem com-
pression. Chronic symptoms such as headache, cranial
neuropathies, and cerebellar dysfunction are often present
for months to years prior to diagnosis.'>!8:20:21.24 Addition-
ally, following cyst rupture, patients may present acutely
with aseptic chemical meningitis, also known as Mollar-
et’s meningitis.?

The literature contains several reported cases of EC
rupture heralded by meningismus and CSF analysis con-
sistent with chemical meningitis.'*%2 However, the corre-
lation of these clinical findings with radiographic evidence
of rupture has not been reported. Here, we present the case
of a 13-year-old female presenting with CPA EC rupture
resulting in significant pericystic brainstem edema as seen
on MRI. We review her subsequent clinical course and op-
erative intervention. The current literature on the manage-
ment of pediatric ECs is also summarized.

Case Report
Clinical Presentation
A 13-year-old right-handed female with a history of

ABBREVIATIONS CN = cranial nerve; CPA = cerebellopontine angle; EC = epidermoid cyst; ED = emergency department.
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headaches presented to the pediatric emergency depart-
ment (ED) with a 3-day severe, atypical occipital head-
ache associated with dizziness. At this time she denied
photophobia, emesis, or neck stiffness and had a normal
neurological exam. She was initially treated with ketoro-
lac, prochlorperazine, and diphenhydramine and was dis-
charged from the ED with a planned outpatient follow-up
with her pediatrician.

Three days later, she returned to the ED with continued
severe atypical pain, reporting that the medications pro-
vided only transient relief. An MRI study was performed,
revealing a 2.8 x 1.3 x 2.5—-cm nonenhancing lesion in
the right CPA exerting mild mass effect on the adjacent
pons. The lesion was characterized by minimal pericystic
FLAIR signal (Fig. 1A) or rim enhancement (Fig. 1C), with
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densely restricted diffusion (Fig. 1B). Given these imaging
findings, the patient was diagnosed with an EC. Because
she had no focal neurological signs referable to the mass
lesion and because MRI was not believed to show an acute
process, a migraine headache syndrome was considered to
be a likely etiology of her symptoms. The patient was con-
servatively managed with analgesics and discharged with
a recommendation for outpatient follow-up.
Approximately 2 weeks later, she again presented to
the ED with refractory symptoms now associated with
nausea, emesis, and photophobia, and methylprednisolone
was prescribed. Treatment initially relieved her symptoms,
but she returned 1 week later with recurrent headaches
and nausea, and dihydroergotamine was administered
intravenously. Because of the limited response to medi-

FIG. 1. Brain FLAIR (upper), diffusion-weighted (center), and T1-weighted (lower) post-Gd sequences demonstrating the
progression of brainstem edema and cyst growth following EC rupture. A-C: Initial imaging shows the classic appearance of a
CPA EC with mild compression of adjacent brainstem and dense diffusion restriction. D-F: Following cyst rupture, parenchymal
edema with mass effect is seen involving the pons and cerebellum leading to distortion of the fourth ventricle. G-I: Resolution of
edema with the administration of dexamethasone is seen on FLAIR. Note that the image in panel | is a preoperative MRI study for
stereotactic navigation completed approximately 3 weeks after the images in panels G and H.
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cal therapy, her diagnosis was reconsidered and a lumbar
puncture was performed. This revealed an opening pres-
sure of 31 mm Hg, a white blood cell count of 240/ul (50%
lymphocytes, 41% neutrophils), a red blood cell count of 3/
ul, protein level of 94 mg/dl, and glucose level of 55 mg/
dl. Repeat MRI demonstrated extensive new FLAIR sig-
nal abnormalities within the pons and middle cerebellar
peduncle, with extension into the right cerebellar hemi-
sphere (Fig. 1D). The lesion was not significantly changed
in size and continued to exert mass effect, with distortion
of the fourth ventricle. A new thickened enhancing rim
suggesting reactive changes was present (Fig. 1F). In view
of these clinical findings, EC rupture and chemical menin-
gitis were diagnosed. Since the patient was neurologically
intact, she was given a trial of dexamethasone that led to
the rapid resolution of her symptoms. She was discharged
on hospital Day 5 with a planned outpatient follow-up.

Two weeks later, she returned for an outpatient follow-
up, reporting good control of her symptoms. At that time,
repeat MRI showed radiographic resolution of the brain-
stem edema (Fig. 1G). A long steroid taper was initiated
but resulted in recurrent headaches and dizziness with ac-
companying eye discomfort and emesis. Because the EC
had not spontaneously resolved and given the intolerable
side effects of the steroids, the decision was made to pro-
ceed with operative intervention. A thin-slice MRI study
was performed for intraoperative navigation and showed
significant interval enlargement (2.7 x 2.7 x 3.4 cm) with
an avidly contrast-enhancing rim (Fig. 1H and I). Near-
complete effacement of the fourth ventricle was noted in
response to increased mass effect from the expanding EC
following rupture.

Operative Intervention and Pathological Findings

A right retrosigmoid craniotomy was performed, and
a pearly white lesion was found deep to and spanning the
cranial nerve (CN) complexes of VII-VIII and IX-XI (Fig.
2). From the viewable operative corridor, the capsule of
the lesion was not obviously ruptured, and no cyst contents
were visibly free in the subarachnoid space. However, only
a small portion of the entire capsule was visible. The cap-
sule was opened and caseous material was extracted. In-
tracapsular gross-total resection was performed, with re-
moval of the tumor in a piecemeal fashion. On inspection,
the capsule was quite variable in thickness and strength.
As the caseous material was removed, we observed sev-
eral perforations associated with thin areas of the capsule,
although it is possible these were the result of the dissec-
tion process. Other portions of the capsule were thicker
and densely adherent to the surrounding CNs. These areas
were left behind to avoid CN injury. Histological examina-
tion of intraoperative tumor specimens showed a cyst cap-
sule composed of stratified squamous epithelium. Cystic
contents demonstrated laminated keratin debris, as well as
compact keratin components (Fig. 3).

Postoperative Course

The patient tolerated the procedure well and was dis-
charged on postoperative Day 3 without any neurological
deficits. At the 3-month follow-up, she remained clinically
well and had returned to school without any functional
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FIG. 2. Intraoperative preresection (upper) and postresection (lower)
photographs of the right CPA as viewed through a right retrosigmoid
approach. A compressed CN VII-VIII complex is draped over the lateral
aspect of the tumor. The CN IX-XI complex can be visualized abutting
the inferior aspect of the tumor. A = cerebellum; B = petrosal vein; C =
tumor; D = retractor; VII-VIII = CN VII-VIIl complex; IX-XI = CN IX=XI
complex. Figure is available in color online only.

impairment. She reported only mild headaches that were
easily treated with ibuprofen. Follow-up MRI at 6 months
revealed resolution of the brainstem edema (Fig. 4A) and
a small residual capsule. No rim enhancement was noted,
and normal fourth ventricular anatomy had been restored
(Fig. 4B and C).

Discussion

This case is the first description of the clinical course
of a ruptured pediatric CPA EC with corresponding ra-
diographic evolution. Although the capsule did not appear
to be open on initial operative inspection, we could only
visualize a small portion of the total surface of the lesion.

bl e )
FIG. 3. Intraoperative tumor specimens stained with H & E. Left: Tumor
capsule with keratinized stratified squamous epithelium. Right: Cystic

contents containing both laminated and compact keratin. Bar = 100 pym.
Figure is available in color online only.
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FIG. 4. Postoperative brain FLAIR (A), diffusion-weighted (B), and T1-
weighted (C) post-Gd sequences at the 6-month follow-up showing sub-
total resection with a small amount of residual cyst medially. No areas
of enhancement or mass effect are visible. Note that the fourth ventricle
appears normal without distortion.

More ventrally, the cyst wall was observed to be incompe-
tent (not intact, with holes) after the dissection. Addition-
ally, the presence of CSF pleocytosis and elevated protein
count, along with the patient’s response to and dependence
on corticosteroids for symptomatic relief, as well as the
MRI findings, argue strongly for exposure of the brain-
stem and CSF to an inflammatory source, probably the
caseous material of the lesion through cyst wall incompe-
tence and rupture. Alternatively, if the cyst wall was fully
competent, it follows that it was the primary inflammatory
stimulus, rather than the cyst contents. Pathologically, the
cyst wall did not appear unusual.

The radiographic characteristics of unruptured ECs
have been well described.>! Contrasted CT shows a
well-circumscribed, nonenhancing hypodense mass with
variable lobulations, septations, and calcifications. Hy-
perdense or enhancing tumors are rare. Magnetic reso-
nance imaging demonstrates iso- or hypointense masses
on Tl-weighted sequences and hyperintense lesions on
T2-weighted images. Diffusion-weighted and FLAIR se-
quences remain invaluable for differentiating ECs from
arachnoid cysts. Both have the appearance of CSF on CT
and T1- and T2-weighted MRI, though ECs intensely re-
strict diffusion and do not suppress FLAIR signal.® The
traditional description of ECs is that of a well-circum-
scribed lesion without parenchymal edema despite the
presence of significant mass effect.”?>2 We present this
case to illustrate the significant parenchymal edema that
can result from cyst rupture and the first description in the
literature of a cyst in clinical and radiographic evolution.

The true incidence of cyst rupture is uncertain, but it
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is thought to be rare, resulting in a clinical presentation
consistent with chemical meningitis.!>* Patients with per-
sistent or disabling symptoms related to neurovascular
compression or recurrent cyst rupture should be offered
surgical intervention. In patients with normal neurologi-
cal function and no signs of raised intracranial pressure,
conservative management with close observation may be
recommended initially. Because ECs grow slowly, this ap-
proach can make surgery unnecessary or delay surgery by
several years.’ As these lesions are poorly responsive to
chemotherapy and radiation, excision remains the defini-
tive treatment.® Ideally, gross-total resection is performed
to minimize the risk of tumor recurrence. The overall re-
currence rate is reported to range from 0% to 36%.2320-2127
The rate of reoperation due to recurrence ranges from 0%
to 21%.2*” The natural history of recurrence in these le-
sions is difficult to ascertain from the literature, as the
relatively short follow-up and slow growth pattern limit
proper assessment.”! The prospect of recurrence due to
postoperative residual cyst presents a difficult challenge
for intraoperative decision making, as the tumor capsule
is often densely adherent to neighboring neurovascular
structures.”>* Controversy exists between those who ad-
vocate for maximum resection at the cost of possible neu-
rological deficit to prevent recurrence®*?’ and those who
favor a more conservative approach, accepting subtotal
resection to avoid both transient and permanent neurologi-
cal injury.’*?° Recent data suggest that the total removal
of CPA ECs does not significantly increase morbidity or
mortality and should be the operative goal, although an-
other series reported similar rates of recurrence for gross-
total and subtotal resection (23% and 27%, respectively).?!
Clinical judgment must ultimately be used to determine
the most appropriate extent of resection for each patient
based on clinical presentation and intraoperative findings.

Regardless of the extent of tumor removal, complica-
tions are relatively common.'>?' Aseptic meningitis is re-
ported to occur in 10%—40% of cases. This is attributed to
intraoperative spillage of cyst contents and can usually be
treated successfully with a short course of oral steroids.'°
Transient CN deficits are common following surgery, es-
pecially affecting nearby CNs V-VIII. Deficits of CNs V—
VII and X tend to be transient and typically resolve over
0.5-1.5 years, but damage to CN VIII with hearing loss
often persists.* Less common complications include CSF
leakage (4%—8%), symptomatic hydrocephalus (14%), ves-
tibular or cerebellar dysfunction, and pseudomeningocele
(5%) 23141521

Conclusions

Following CPA EC rupture causing pericystic brain-
stem edema, our patient experienced resolution of her
presenting symptoms following subtotal resection with-
out postoperative neurological deficits or complications.
This case warrants attention because it is the first report to
demonstrate that cyst rupture leads to radiographic find-
ings that challenge the traditional description of a mass
lesion without significant parenchymal edema. The docu-
mentation of a ruptured EC in evolution provides evidence
for the possibility of a more insidious clinical course re-
sulting from these “benign” lesions.
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