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Abstract:

Background: Intrinsic brainstem epidermoid cysts are rare,idgrenslow growing lesions.
Their eloquence preclude complete excision, howsubtotal resection will often result in
prolonged or sometimes permanent relief of presgregymptoms and signs. We describe an
unusual case and review the literature of thisgatly in the paediatric population.

Case description: We report an intra-axial pontine epidermoid cysti2-year-old girl who
presented with developmental delay, multiple clamgave palsies and pneumonia. Magnetic
resonance imaging (MRI) demonstrated an intringatipe lesion with partial restricted
diffusion and an enhancing plaque, the latter gpically seen in congenital lesions like
epidermoid. However, gross surgical inspection listbpathology confirmed an epidermoid.
Conclusion: Our case, supported by the literature, shows liteih stem epidermoid cysts
may have atypical radiological characteristics, Hrat near total resection remains safe and
can improve outcome.
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I ntroduction:

Epidermoid cysts are rare, congenital, intracragpEce-occupying lesions, which represent
about 0.2-2% of all intracranial tumotifs These primarily arise in the basal subarachnoid
spaces and commonly involve the cerebellopontingleamnd juxta-sellar areasThey
usually result from inclusion of ectodermal elenseduring neural tube closure. These
lesions classically present in middle age due tossmaffect and/or hydrocephalus
presentation in the paediatric age group is howewaeer but can occur (Table 1) .
Accumulation of desquamated cell debris from thetgycapsule increase their size.
Appearances mimic cerebrospinal fluid (CSF) on categ tomography (CT) and MRI with

no contrast enhancement (typically). Diffusion wieey imaging (DWI) demonstrates



restricted diffusioh Brainstem epidermoid cysts in children are ranigh only fifteen cases
reported to dafe® ®'® The treatment of choice is surgical resectiorthé patients are
neurologically symptomatic which is common at fisesentation. However, due to their
eloguence and adherence to brainstem, completesi@xcis difficult and recurrence is
therefore not uncommdnAlthough growth is typically slow and time carap$e without
new symptoms; recurrence can be fat@ince diagnosed, treatment strategies includifey sa
surgery and prolonged follow up is essential taeahlong lasting good outcomes.

Here, we describe a rare case of an intra-parenghyamtomedullary epidermoid cyst in a 2
year-old girl who presented with general developedelay and 5 months’ history of
worsening multiple cranial nerve palsies which eauaspiration pneumonia. The cyst had
atypical imaging characteristics in the form of emhancing plaque which is finding more
common in pilocytic astrocytoma than epidermoide Tpatient had surgery where gross
surgical findings were more consistent with epidgidnand the histopathology results
confirmed the diagnosis. She improved clinicallieaturgery. We also conduct a review of
children brainstem epidermoid cysts in the literatwith emphasis on MRI findings.
Casereport:

This 2-year-old girl with general developmental ajel born as a twin of dichorionic,
diamniotic pregnancy, presented with a 5 monthohystof progressively worsening
strabismus, 1-week history of increasing lethadjfficulty swallowing and decreased oral
intake to both solids and liquids. She also dewadopypoglycaemia (2.6mmol/l) and sepsis
due to aspiration pneumonia that was treated withays of intravenous ceftriaxone. On
examination, her weight was within the second teritir 8 months before admission, she
had left ptosis, bilateral facial palsies, bilatesaxth nerve palsy, asymmetrical chest
expansion, and C - reactive protein was 60 miyE<{5mg/L) with a low haemoglobin of

105 g/L (N=13-15¢/L) and a normal white cell count. She was floppthdegic but able to



move all four limbs. The patient is being inveatay yet to be confirmed to have Coffin-
Siris Syndrome which is an autosomal dominant symé whose hallmarks include
intellectual/developmental disability, delayed reitenes and abnormalities of the fifth finger
and toe¥. Radiologically, a CT head (Figure 1A) revealedtige cystic posterior fossa
lesion with rim enhancement posteriorly causinginstg@m expansion and significant
thinning of the parenchyma and mild hydrocephaliee patient was transferred urgently to
our neurosurgery centre. MRI (Figure 1B-G) demaistt a cystic lesion within the
brainstem measuring 35 x 27 x 32 mm that is hypenge on T2 weighted imaging (T2W)
sequence and of slightly higher intensity on FLAIRI hypointense on T1 weighted imaging
(T1W) sequences with lower values on the ADC gnatdieainly posteriorly within the cyst.
The brainstem parenchyma was noted to be stretmhedhinned posteriorly and anteriorly,
most markedly at the lower third of the pons buiginto the floor of the fourth ventricle
(Figure 1B). Post contrast images demonstrateditied] enhancing nodule in the posterior
right lateral aspect of the cystic lesion seen dwTimages (Figure 1 C&D). Other MRI
features which may not be related directly to thpelermoid cyst included, dysgenetic and
dysmorphic corpus callosum with a short midlinensegt. There is a sub-ependymal cyst in
the right frontal horn, small septi anteriorly witlthe right frontal horn and underdeveloped
frontal lobes. The patient underwent an urgent imédsub-occipital craniotomy. On splitting
the vermis, the floor of the fourth ventricle wagpesed and found to be distended posteriorly
by the underlying cyst. The cyst was punctured fanidd to contain milky white fluid with
pearly flakes. The histopathology result confirnfdmtous connective tissue and reactive
astrocytes that enclosed stratified squamous épitheThe cyst forms clefts but there are no
skin appendages, which confirms the diagnosis (Ei@). Near total resection of the nodule
was achieved uneventfully. This enhancing nodulensen MRI correlated to the

histopathology findings of acute and chronic inflaatory cells infiltrating gliotic brain



tissue (Figure 2 B). The procedure was unevensalwas the immediate post-operative
period. A feeding nasogastric was kept in placetdude pre-existing poor bulbar function.
Two weeks later she was started on puree diet stgady improvement in her neurological
status and discharged for further rehabilitatiort. 3Amonths, her swallowing is back to
normal and she gained weight (betwe&hadid 2% centile), an MRI scan 3 months post
operatively demonstrates no recurrence (FigureR3 @ad no restricted diffusion.

Discussion:

Epidermoid cysts are composed of desquamated epadlarell debris originating from an
inner epithelial lining of the glistening well-cumscribed, irregular, thin walled white cystic
capsulé®. They usually arise dorsally along the midlinewesn the third and fifth weeks of
gestation from displaced epithelial tissue duritapere of the neural tube The epithelium
undergoes progressive desquamation and keratikdoea, which forms the cystic contents
that include tissue debris, keratin, water, anddsoholesterdf. We report an intrinsic
pontine cyst that has three layers, an inner |l@yestratified squamous epithelium, outer
layers of connective tissue and gliotic brain withiltrative acute and chronic inflammatory
cells, importantly the cyst formed clefts that diot reveal any skin appendages confirming
the epidermoid diagnosis (Figure 2 A-C).

On imaging epidermoid cysts are usually homogenoms;enhancing and hypodense on CT,
hypointense on T1W MRI imaging, hyperintense on TZNd in addition to being
hyperintense on DWI, an epidermoid is usually hgpese on ADC (confirming diffusion
restriction rather than T2 shine-throutth)However, atypical characteristics have been
reported in literature. In one report, cyst walhancement was noted in a 7 year-old girl with
brainstem epidermoid cy$t Moreover, nodular enhancement within the cyst wak seen

in a 2 year-old patierif. Interestingly, a 6 year-old girl with brainstemidermoid cyst had

atypical partial restriction on DWI sequentesUncommon features with post contrast



enhancement was also described in 1.5 year-old1éngear-old girl§. Our patient had
atypical MRI findings mimicking other low-grade tonrs. In our case, axial T2WI (Figure 1
E) shows a well-defined fluid filled cystic lesiam the brainstem which was expanding the
latter. There is a significant thinning of the lorggarenchyma at the anterior aspect of the
lesion with only a faint thread of parenchyma ciogghe midline confirming an intrinsic
lesion. DWI (Figure 1 F) and ADC (Figure 1 G) axiatages demonstrate layering of
material with increasing restricted diffusion a fhosterior aspect of the lesion only. Usually
a uniformed restricted diffusion on DWI is expecteolwever only partial restriction was
noted in our case perhaps reflecting a viscoud flaiher than a solid lesion. Moreover, post
contrast T1IW images revealed a thin plaque of etgraent at the posterior aspect of the
lesion (Figure 1C, D). There is also signal intgnuiithin the lesion, as the content changes
from low T1 signal anteriorly to faintly intermedaintensity posteriorly. These findings are
possibly due to variable protein concentration.

We further reviewed the literature and report X&€l(iding ours) cases of confirmed intra-

axial brainstem epidermoid cysts in children toetaf °*°

(Table 1). Mean age at
presentation is 4.6x1.2 years (range between 1l&nears); however, there were 12 females
with a mean age of 5.6+1.4 years and 4 males wittean age of 1.6+0.3 years. Most of
these cysts were reported in the pons with/witmoedulla involvement and rarely involving
the medulla on its own (Table 1). Patients oftemeheranial nerve palsies at presentation, in
addition to symptoms and signs of raised intra@lapressure and occasionally cerebellar
signs. 15 patients had surgery for the cysts witth @xception where the patient had a shunt
only and diagnosis was confirmed post-morterDue to the rarity of this condition in the
paediatric age group, there is no consensus ohdsiemanagement strategy. While surgical

removal was recommended by the multidisciplinagntediscussions in our unit as the best

therapeutic option for the treatment of this sympatic epidermoid cysts and total excision



was the surgical goal, subtotal excision was recendad as the cyst is adherent to the
brainstem. Attempting aggressive total resectiothefcyst wall poses a surgical challenge
with increased risks of morbidity and mortality.r§eal judgement should ensure maximum
resection while minimizing postoperative neurologieficits. In agreement with this
treatment strategy, we did a near total resectiath wyood outcome. On reviewing the
literature we found at least 7 of the brainstendepnoid cyst cases in Table 1 had safe
subtotal resection with satisfactory outcomes. @ndther hand, cases with no mass effect
and confirmed diagnosis can be treated more coatesly where surgery can be deferred
with acceptable outcome and minimal complicatlonde also observed that patients who
had surgery whether subtotal resection or grosd excision (Table 1) did not require CSF
diversion procedures and/or permanent V-P shuneye®@s other posterior fossa/brainstem
tumours may do.

In conclusion, intra-axial brainstem epidermoid tsysre exceptionally rare lesions in
children that may mimic the appearance of cystiopteesms. MRI with DWI sequence is
helpful in diagnosis, however atypical appearastesild be considered. Surgery is indicated
in symptomatic patients. Although radical excisianll prevent recurrence, due to their
treacherous anatomical location, near total resedt a safe strategy with good outcomes as

supported by the literature findings.
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Figure legends

Figure 1 Pre-operative images. A An axial post contrast CT image showing the cyst with rim
enhancement. B A sagittal TIWI demonstrating the epidermoid cyst with very thin pontine
parenchymal tissue. C & D Post contrast sagittal and axial TIWI showing the enhanced
nodule of the cyst (arrow). E An axial T2WI showing hyperintense and well-defined fluid rich
cystic lesion in the brainstem expanding the latter. F DWI & G ADC axial images

demonstrating restricted diffusion (arrows) at the posterior aspect of the lesion only.

Figure 2 Histopathology of the cyst. A The cyst has three layers, an inner layer of stratified
squamous epithelium and outers layers of connective tissue and gliotic brain. Haematoxylin
and eosin. B. The cyst is focally ulcerated and inflamed. Haematoxylin and eosin. C The cyst
forms clefts but there are no skin appendages. Haematoxylin and eosin. Objective lens

magnification 20x, scale bar = 100 microns.

Figure 3 A & B Post contrast TIWI (sagittal and axial) showing decompressed cyst with
intracranial air (same day after surgery). C & D Post contrast TIWI (sagittal and axial)
demonstrates satisfactory follow up appearance at 3 months with no recurrence. E DWI & F

ADC axial images shows no restricted diffusion at 3 months follow up MRl scan.

Table 1 Literature review of brainstem epidermoid cysts in children. Post contrast MRI, Y=

enhancement, N= no enhancement, N/A= data not available.
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Highlights:
Manuscript title: Unusual intra-parenchymal pontomedullary epidermoid cyst in a 2 year-
old: case report and literature review

Manuscript type: Case report and Literature Review

- Intra-axial brainstem epidermoid cyst in a child.
- Atypical radiological characteristics.

- Subtotal resection is safe and improves the outcome.



Abbreviation in this article;

Magnetic resonance imaging: MR
T2 weighted imaging: T2WI
T1 weighted imaging: T1WI
Diffusion weighted imaging: DWI

Computed tomography: CT



