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Congenital epidermoid cysts are slow-growing, mass lesions caused by the abnormal
inclusion of neuroectodermal tissue within the developing central nervous system.
Subtotal excision of epidermoid cysts increases the risk of early recurrence of clinical
signs. A 4-year-old female spayed boxer was presented with a 4-month history of
ambulatory paraparesis and proprioceptive ataxia. Neurological examination localized
a T3-L.3 myelopathy. MRl revealed a T1 iso- to hypointense, T2 and FLAIR hyperintense,
rim-enhancing mass at the level of the T9-T10 vertebrae resulting in extradural
compression of the spinal cord. This was histopathologically confirmed as an extradural
epidermoid cyst following subtotal excision. MRI performed 2 months post-operatively
revealed a significant decrease of the lesion volume. The dog was neurologically
normal following the surgery however re-presented 28 months later with recurrence of
clinical signs. A 28-month post-operative MRI revealed substantial enlargement of the
epidermoid cyst. The dog was subsequently taken for repeat decompressive surgery.
At 6 months from the repeat surgery, the dog was neurologically static with mild
proprioceptive deficits. The case report highlights the clinical and MRI features of a
recurrent extradural spinal epidermoid cyst treated by subtotal excision.
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INTRODUCTION

Epidermoid cysts are rare, mass lesions of the central nervous system (CNS) (1, 2). Congenital
epidermoid cysts are most common and arise due to failure of separation of the neuroectoderm
from the ectoderm during embryogenesis (2-4). This results in aberrant inclusion of epithelial
tissue within the developing CNS (2). Less commonly, an acquired form can occur secondary to
lumbar puncture, trauma or spinal surgery (5). In people, epidermoid cysts account for 1.8% of
all intracranial and <1% of all intraspinal mass-lesions (1, 2). Intraspinal epidermoid cysts have
been reported at all levels of the spinal cord in human medicine (6-10). Prevalence and location of
intracranial and intraspinal epidermoid cysts have not been established in dogs with only sporadic
case reports published (3, 4, 11-22). Four presumed congenital cases of intraspinal epidermoid
cysts have been reported in medium to large breed dogs between the ages of one-and-a-half to 5
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years (4, 17-19). The locations were thoracic (n = 3) or
thoracolumbar (n = 1) and intramedullary in three and
extradural in one (4, 17-19).

MRI is the modality of choice for diagnosis and surgical
planning of epidermoid cysts (23, 24). Typical findings include
a T2 and FLAIR hyperintense mass with peripheral rim contrast
enhancement with varying levels of T1 hyperintensity due to
intracapsular lipid content (3, 17, 22-24). MRI findings of a T9
intramedullary epidermoid cyst have been previously reported
in a dog (17). There are, however, no reports documenting
MRI changes following surgical excision. On gross examination,
epidermoid cysts are well-defined, lobulated “pearly-white”
masses consisting of a fibrous capsule containing fluid and
keratinaceous debris (6, 25). Histopathologically, the cyst is lined
by keratinizing stratified squamous epithelium and partially filled
with keratin lamellae (desquamated epithelial cells from the
stratum corneum), lipid, cholesterol, and occasional leukocytes
(7,19, 26).

In people, total surgical excision is the gold standard treatment
for epidermoid cysts (7, 24). Subtotal excision is, however,
more commonly achieved due to the intimate adherence of the
capsule to the spinal cord (24). Unresected lesion and tumor
debris increase the risk of early recurrence (7, 24). Among
the three possible locations from which epidermoid cysts can
arise (extradural, intradural-extramedullary or intramedullary),
intramedullary lesions carry the worst prognosis due to poor
intraoperative visualization and associated challenge of complete
resection. Two veterinary case reports describe surgical excision
of an intraspinal epidermoid cyst, intramedullary in one and
extradural in the other (18, 19). For the intramedullary cyst,
recurrence was confirmed at necropsy 4 months post-operatively
while mild residual ataxia with no neurologic deterioration at
7 months post-operatively was reported for the extradural cyst
(18, 19). To the authors knowledge, this is the first report
describing the post-operative MRI and clinical findings in a dog
with a recurrent extradural epidermoid cyst treated by repeat
surgical excision.

CASE PRESENTATION

A 4-year-old female spayed boxer was referred to the Purdue
University Veterinary Hospital for a 4-month history of
progressive paraparesis and pelvic limb ataxia. Neurologic
examination revealed ambulatory paraparesis with severe
proprioceptive ataxia and no associated pain on spinal palpation.
Based on these findings, a T3-L3 myelopathy was localized.
The patient was otherwise healthy on systemic screening
(complete blood count, serum biochemistry, thoracic and
abdominal radiographs).

On MRI, a well-defined irregularly-shaped extradural mass
with approximate height of 1.2cm and craniocaudal length
of 1.4cm was present in the right lateral aspect of the
spinal canal at the level of the T9-T10 intervertebral disc
space, filling ~60% of the cross-sectional area with associated
marked spinal cord compression (Figures 1, 2, top row). The
mass extended cranially from the level of the T9 caudal

vertebral endplate, caudally to the mid T10 vertebral body
and into the right T9-T10 intervertebral foramen which was
abnormal widened. The mass caused secondary resorption of
the T10 vertebral body and right cranial articular process
with smooth and rounded osseous margins. The mass was
heterogeneously T2 and STIR hyperintense and T1 iso- to
hypointense relative to the normal spinal cord parenchyma. On
post-contrast T1-W images, there was a thin peripheral rim of
mild enhancement. Differential diagnoses included neoplasia or
a fungal granuloma (17).

Cerebrospinal fluid (CSF) was obtained from the
cerebellomedullary cistern. Analysis revealed protein-cytological
dissociation (protein —70 mg/dl (reference range 0-35 mg/dL),
655 red blood cells/pL and 2 nucleated cells/iL). Cytological
evaluation demonstrated 6 large mononuclear cells and 3 non-
degenerative neutrophils per high powered field with normal
cytologic characteristics.

Following CSF  collection, a T9-T10 right-sided
hemilaminectomy and surgical debulking was performed.
Dissection of the epaxial muscles revealed an irregular, firm,
white fibrous mass adhered to the base of the T10 spinous
process extending cranially to the T9-T10 articular facet. The
mass extended into the spinal canal causing severe extradural
spinal cord compression from caudal T9 to the mid aspect
of T10. No overt capsule was visualized. Due to the firm
adherence of lesion to the adjacent bone and poor visualization
of the ventral extent of the mass into the T10 vertebral body,
gross abnormal tissue was left in situ, though the spinal cord
was adequately decompressed. Samples of the lesion were
submitted for histopathology. No intra-operative complications
were encountered.

Histologically, the surgical biopsy specimens included stacks
of orthokeratotic lamellar keratin and a few 2-mm-long segments
of keratinizing stratified squamous epithelium supported by
fibrous tissue without adnexa (Figures 3, 4). The epithelium was
6-12 cell layers thick with normal maturation from stratum
basale through stratum spinosum, stratum granulosum and
orthokeratotic stratum corneum. The finding of epidermis-like
stratified squamous epithelium without cutaneous adnexa was
the basis for the diagnosis of epidermoid cyst.

In addition to routine postoperative analgesia, the patient was
placed on 1 mg/kg/day of prednisone. Daily neurological
evaluations were performed over the 5-day period of
hospitalization. The patient was ambulatory at time of discharge
with improved paraparesis and moderate proprioceptive ataxia.

A 2-month post-operative MRI revealed a decrease in size
of the epidermoid cyst (approximate height of 1.0cm and
craniocaudal length of 1.3 cm) in the spinal canal at the level of
the T9-T10 intervertebral disc space with minimal spinal cord
compression (Figures 1, 2, middle row). The mass remained
present in the right lateral aspect of the spinal canal and
extended through the T9-T10 intervertebral foramen and into
the right dorsal aspect of the T10 vertebral body defect. The
mass was T2 and STIR hyperintense however was now noted
to be mildly T1 heterogeneously hyperintense. A focal, ill-
defined T2 hyperintense, non-enhancing intramedullary lesion
was observed at the level of T10. Additional bony changes were
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FIGURE 1 | Transverse T2-weighted (left column) and pre- (middle column) and post-contrast T1W (right column) MRI images of a dog with extradural spinal
epidermoid cyst; pre-operative (top row) and 2-month (middle row) or 28-month post-operative (bottom row) at the level of T9-T10 intervertebral disc space.

T2W T1W T1CE

Pre-op

2-mth
Post-op

28-mth
Post-op

FIGURE 2 | Transverse T2-weighted (left column) and pre- (middle column) and post-contrast T1W (right column) MRI images of a dog with extradural spinal
epidermoid cyst; pre-operative (top row) and 2-month (middle row) or 28-month post-operative (bottom row) at the level of T10 vertebral body. The volume of the
mass was reduced 2-month after surgery (middle column), but regrowth is observed 28 months post-surgery with progressive bone resorption and spinal cord
compression (bottom row).
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FIGURE 3 | Histopathology low magnification (0.5x objective): Cystic lesion. The biopsy specimen consists mainly of stacks of lamellar keratin (arrows) with only a
few short segments of cyst lining (arrowheads). Hematoxylin and eosin stain; Bar = 1.5 mm.

tissue Hematoxylin and eosin stain; Bar = 50 pm.

FIGURE 4 | Histopathology high magnification (20x objective): Segment of the cyst lining. The epidermis-like stratified squamous epithelium has thickened stratum
spinosum (asterisk) and stratum granulosum (arrowhead) with orthokeratotic hyperkeratosis. Note the lack of hair follicles or adnexal glands in the underlying fibrous

consistent with static perilesional pressure resorption and the
prior T9-T10 hemilaminectomy.

By  12-weeks  post-operatively, the patient was
minimally ataxic. The patient re-presented 28 months
later for a 3-week history of progressive paraparesis and
ataxia. On neurological examination, the patient was
strongly ambulatory with mild proprioceptive ataxia.
Proprioceptive paw placement was delayed in the left
pelvic limb. The remainder of the neurological examination
was unremarkable.

Compared to the 2-month post-operative scan, repeat
28-month post-operative MRI demonstrated substantial
enlargement of the epidermoid cyst (approximate height of
1.5cm and craniocaudal length of 1.6cm) which occupied
~70-80% of the right lateral to right dorsolateral aspect of
the T9-T10 spinal canal. This resulted in severe extradural
spinal cord compression with progressive extension and bony
resorption of the right dorsal aspect of the cranial T10 vertebral
body (Figures 1, 2, bottom row). The lesion was noted to be
irregularly-shaped on T2W images and ill-defined with T1
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heterogeneous hyperintensity and no contrast enhancement. The
rest of the MRI features remained unchanged from the previous
scan including a persistent intramedullary T2 hyperintensity
adjacent to the mass.

At 28-months following the initial surgery, a repeat
decompressive surgery was performed. There was extensive,
highly vascular fibrous scar tissue overlying the T8-T11 vertebrae.
The previous T9-T10 hemilaminectomy site was challenging to
visualize. A right hemilaminectomy was performed at T11-12 to
visualize normal spinal cord with subsequent cranial extension
to the level of T8-T9. Fibrous adhesions at the previous T9-T10
hemilaminectomy window were sharply dissected with an #11
blade to expose spinal cord. The primary mass was a pale gray
opalescent structure. Surrounding the mass at the cranial and
caudal margins and extending into the T10 vertebral body was
dark brown to black granular material, suspected to be keratin
or necrotic epithelial material. The mass and granular material
were debulked including the extension into the dorsal aspect of
T10 vertebral body. No grossly visible abnormal tissue remained,
and the spinal cord was adequately decompressed prior to
routine closure of the surgical site. Samples of the lesion were
submitted for histopathology with similar findings as for the
original biopsy specimen and a diagnosis of epidermoid cyst. No
intra-operative complications were encountered. The patient was
discharged 4 days post-operatively and was strongly ambulatory
with mild proprioceptive ataxia. The owner was contacted 6
months after the second surgery and reported that the patient
was neurologically static; the dog remained strongly ambulatory
with mild proprioceptive ataxia.

DISCUSSION

This case report highlights the clinical and imaging features of
repeat subtotal resection in a recurrent intraspinal extradural
epidermoid cyst in a dog. Surgical excision is considered
the gold standard of treatment since epidermoid cysts are
neither responsive to radiation nor chemotherapy (24, 27).
The goal of surgical intervention is total excision of the
lesion while preserving neurological function (28). Ease of
achieving total excision corresponds to the relative location of
the epidermoid cyst to the spinal cord (i.e. extradural, intradural-
extramedullary or intramedullary) (7, 28). Extradural and
intradural-extramedullary cysts are easier to visualize compared
to intramedullary lesions as a clear plane of dura or arachnoid
membrane, respectively, separates the lesion and spinal cord
(7). More commonly, subtotal excision is achieved due to tight
adherence of the capsule to the spinal cord and/or surrounding
structures (7, 24). Subtotal excision substantially increases the
risk of tumor regrowth (1, 7, 24).

In the dog reported here, complete resection was not
performed in either surgery. However, the extradural location
facilitated sufficient decompression of the spinal cord and
associated clinical improvement. Following both surgeries, the
patient showed a significant improvement immediately post-
operatively. Relapse of clinical signs secondary to substantial
cyst regrowth occurred 28 months after the first surgery with

no deterioration of clinical status noted at 6 months after the
second subtotal resection. A single case report describes surgical
excision of an extradural epidermoid cyst in a boxer which was
minimally affected 7 months post-operatively, but longer-term
follow-up was not reported (19). There are no reports of repeat
surgical excision in dogs. In three case reports of intramedullary
epidermoid cysts in dogs, two were euthanized at diagnosis
and one 4 months after surgery (4, 17, 18). However, resection
of intramedullary epidermoid cysts in people carries a poor
prognosis due to the delicate nature of the surgery and increased
risk of permanent damage to neural tissue (7, 24). The findings
in our dog support the potential for long-term improvement in
neurologic function for an extradurally-located epidermoid cyst,
especially if re-operation is performed at recurrence.

A reported risk of subtotal excision is aseptic meningitis
secondary to rupture of cystic contents. Free fatty acids and
cholesterol accumulate within the cavity due to inflammation
associated with necrosis of the degenerating squamous cells
(5, 22). Following cyst rupture, cystic contents that enter the
subarachnoid space or contact the meninges can produce a
granulomatous or chemical meningitis attributed to fatty acids
and cholesterol (6). In people, cystic rupture has been reported
with extradural, intradural-extramedullary and intramedullary
locations and has been associated with gradual onset of weakness
or occasionally acute paraplegia (29, 30). Therefore, drainage of
cystic contents prior to surgical debulking is a routine strategy in
people to minimize the risk of cystic rupture (24). In our canine
patient, an obvious cystic capsule was not visualized in either
surgery hence cystic drainage was not performed. Disruption of
the cystic lining might have occurred prior to presentation or
inadvertently during debulking. Regardless, there were no clinical
signs associated of aseptic meningitis in this dog. A tapering
course of steroids after both surgeries might have reduced
inflammation and minimized the risk of aseptic meningitis. It is
also possible cyst rupture in an extradural location is less likely to
result in meningitis compared to intradural lesions.

Although congenital in origin, due to their slow-growing
nature, epidermoid cysts are often asymptomatic in their early
stages (24). In people, clinical presentation occurs between the
2nd to 5th decades of life with a mean presentation age of
34 years (25). Average time between onset of symptoms and
diagnosis is 6 years (25). A study by Alvord demonstrated
that the growth of an epidermoid cyst is linear as opposed
to exponential which is seen in most neoplasms (8). In our
patient, clinical signs began at 4 years and 3 months of age
with progression over a 4-month period. A congenital lesion
was suspected in our patient as there was no history of trauma
or spinal tap to implicate an iatrogenic etiology. Onset of
neurologic deficits in other dogs has been reported between
one-and-a-half to 5 years of age with progression ranging from
acute to slowly progressive (up to 6 months) (4, 17-19). A
plausible reason for the later onset of clinical signs and long
interval between recurrences in this dog is the extradural location
of the epidermoid cyst. As compared to an intramedullary-
located lesion, an extradural location may accommodate for
greater capacity of outward expansion before impinging on
spinal cord.
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On MRI, epidermoid cysts show variable signal intensity based
on different components of the tumor (2). Typical imaging
characteristics include T2 and FLAIR hyperintensity similar to
that of CSF (due to intracapsular cystic fluid), variable T1 iso-
hypointensity based on intracapsular lipid content and contrast
enhancement of the epithelial lining on post-contrast T1-W
images (3, 11, 17, 22, 23, 31). On the initial scan, the lesion in our
patient shared the aforementioned MRI characteristics. Notably,
the lesion in our dog was T1 hyperintense following the first
surgery. In people, T1-hyperintensity associated with epidermoid
cysts is an atypical finding but has been attributed to high cystic
protein content (>9.0g per 100mL), calcification of keratinized
debris or intracystic hemorrhage (paramagnetic effect) (28).

Another notable change on the follow-up scans was the
presence of a focal intramedullary perilesional T2-hyperintensity.
In intramedullary epidermoid cysts, perilesional spinal cord
changes have been attributed to leakage of cystic content resulting
in inflammation and gliosis along the margin of the lesion (32).
Given the extradural location of the lesion in this case, cystic
rupture is considered an unlikely explanation. Perilesional edema
is not a typical feature of spinal epidermoid cysts in people
but has been reported in veterinary literature (2, 17, 32). A
T2-hyperintensity cranial to an epidermoid cyst in a 5 year-
old female spayed mastiff was histopathologically consistent
with edema at autopsy (17). A plausible explanation for the
intramedullary lesion noted on follow-up imaging in this dog is
gliosis or edema secondary to spinal cord manipulation during
surgery or residual compression. Gliosis is a well-documented
intramedullary change following surgery or trauma in cases such
as intervertebral disc herniation (33).

In addition to the changes within the spinal cord noted
on imaging, our patient demonstrated osseous changes in
the region of the mass with overlapping characteristics to an
extradural epidermoid cyst previously reported in another boxer
(19). Both patients had lesions extending from the external
vertebral surface into the intracanal space, dural ossification
and sclerosis of perilesional bone. The dog reported here
also showed widening of intervertebral foramen and pressure
resorption of the adjacent vertebra. These changes likely reflect
the extradural location of these masses since osseous changes
have not been described in veterinary cases of intramedullary
epidermoid cysts (4, 17, 18). In people, osseous change appears
to be infrequently reported in intraspinal epidermoid cysts with
only two documented cases at the intradural-extramedullary
level (34, 35). Although an underlying pathophysiology has
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