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Abstract

Background: Spinal epidermoid cysts are benign tumors, which are rarely seen as an intradural extramedullary
spinal cord tumor in the conus medullaris region. Acquired spinal epidermoid cysts are mostly caused by
iatrogenic procedures, such as lumbar puncture, and the majority of acquired spinal epidermoid cysts have
been reported below the L1 level, because lumbar puncture is usually performed around the iliac crest. Here,
we report an extremely rare case of an epidermoid cyst that occurred as an intradural and extramedullary
spinal cord tumor attached to the conus medullaris after repetitive epidural anesthesia.

Case presentation: A 67-year-old female presented with a low back pain and left sciatica. Although the patient had
experienced occasional mild low back pain for several years, her low back pain markedly worsened 2 months before
her visit, as well as newly developed left sciatica resulting in intermittent claudication. She had a history of several
abdominal surgeries. All abdominal procedures were performed under general anesthesia with epidural anesthesia in
her thoracolumbar spine. Magnetic resonance imaging of her lumbar spine demonstrated an intradural extramedullary
spinal cord tumor at the T12–L1 level. Because her symptoms deteriorated, the tumor excision was performed using
microscopy. Histological examination of the specimens demonstrated that the cyst walls lined with stratified squamous
keratinizing epithelium surrounded by the outer layer of collagenous tissue with the absence of skin adnexa.
A diagnosis of epidermoid cysts was confirmed. Her MRI showed complete resection of the tumor, and there
was no recurrence at 2-year follow-up.

Conclusions: In this case report, epidermoid cells might be contaminated into the spinal canal during repetitive
epidural anesthesia. The patient was successfully treated by complete resection, and there was no recurrence at
2-year follow-up with a good clinical outcome. However, long-term follow-up is required for a potential risk of tumor
recurrence.
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Background
Epidermoid cysts (ECs) are benign tumors, which are
commonly observed in the intracranial region.
Cruveilhier originally named ECs as “tumeurs perlées
(pearly tumors)” in 1829, because they had a pearl-
like appearance. Although ECs rarely occur in the
intraspinal region accounting for less than 1% of all
primary spinal cord tumors [1, 2], spinal ECs may
cause spinal cord or nerve root compression enlarging
the spinal canal.
Since Chiari firstly reported an intramedullary EC in

1883 [3], over 100 cases of spinal ECs have been re-
ported in the literature [4, 5]. It has been reported that
the etiologies of spinal ECs are both congenital and ac-
quired. Congenital spinal ECs are thought to have arisen
from aberrant ectodermal cells during closure of the
neural tube in the embryonic period, and spinal ECs in
the conus medullaris region were reported to occur as
an intramedullary tumor [5–7]. Spina bifida, spinal
dysraphisms, scoliosis and cutaneous/dermal defects
are often associated with congenital ECs [2, 7–9]. In
contrast, acquired spinal ECs are mostly caused by
trauma or iatrogenic procedures, such as lumbar
punctures [10, 11]. The majority of acquired spinal
ECs had been reported as intradural and extramedul-
lary tumors in the region of the cauda equina (below
the L1 level), because lumbar punctures are usually
performed around the level of the iliac crests. To the
authors’ best knowledge, this is the first report of ac-
quired spinal EC occurring as an intradural and
extramedullary tumor attached to the conus medul-
laris after repetitive epidural anesthesia.

Case presentation
A 67-year-old female presented with a low back pain
and left sciatica. Although the patient had experienced
occasional mild low back pain for several years, her low
back pain markedly worsened 2 months before her first
visit to our service. She also complained of newly devel-
oped left sciatica during this period, resulting in inter-
mittent claudication. She had not noticed her urinary
symptoms specifically, until she was asked at the exam-
ination, but she stated that those symptoms had started
several months before her first visit. She denied any his-
tory of trauma, infectious diseases, or surgeries related
to her spine. She had a history of several abdominal sur-
geries: cholecystectomy for gallstone and Hartmann’s
procedure for rectal cancer 10 years ago and Miles’
surgery for anal cancer 9 years ago. She also had a
mesh repair surgery for ventral hernia 5 years ago.
All abdominal procedures were performed under
general anesthesia with epidural anesthesia in her
thoracolumbar spine. Radiographs of her lumbar spine
showed some degenerative changes including de-
creased disc height and mild scoliotic changes.
Magnetic resonance imaging (MRI) of her lumbar
spine demonstrated an intradural extramedullary
spinal cord tumor at the T12–L1 level (2.1 cm ×
1.2 cm), and her spinal cord was markedly shifted an-
teriorly by the enlarged tumor (Fig. 1a–d). Computed
tomography (CT) of her thoracolumbar spine did not
show any calcification in the spinal canal (Fig. 2a–c).
Because she had a history of contrast dye anaphyl-
actic shock, a myelography was not performed. She
also denied taking an MRI with contrast.

Fig. 1 Magnetic resonance imaging (MRI) of the thoracolumbar spine preoperatively. MRI of the thoracolumbar spine showing an intradural
extramedullary spinal cord tumor at the T12–L1 (white arrows). Views: a T1-weighted sagittal, b T2-weighted sagittal, c T2-weighted axial at
T12–L1, and d T2-weighted axial at L1. The tumor was hypo-intense on a T1-weighted view and hyper-intense on a T2-weighted view. The spinal
cord was markedly shifted anteriorly by the tumor
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Spinal dysraphism or skin abnormalities were not
observed in her lumbar/sacral region. On her neuro-
logical examination, she showed full strength and an
unremarkable sensory deficit in bilateral upper ex-
tremities. The patient showed motor weakness 4/5 in
the left lower extremity (iliopsoas, hamstring, quadri-
ceps, foot dorsiflexion, and plantar flexion). Decreased
sensation in the left L1 to L3 (6/10) and the left L4
to S1 (8/10) distribution was observed. The right
lower extremity demonstrated full strength, and her
sensation was intact in the right lower extremity.
Although sphincter tone was not diminished and peri-
anal sensation was intact, she was found to have urin-
ary symptoms, such as urinary frequency and a
feeling of residual urine. Reflexes were normal in the
upper extremities bilaterally; however, hyperreflexia
was observed in the patellar reflex bilaterally. Babinski

sign was negative bilaterally. Because her symptoms
deteriorated, a surgical treatment was performed.
A laminectomy from T12 to L1 was performed, and

the local dura mater was incised in the midline until the
tumor was exposed (Fig. 3a). The tumor excision was
performed using microscopy. There was a mild adhesion
between the tumor and the arachnoid membrane. Lum-
bar spinal nerve roots were not involved. Because there
was some adherence between the tumor’s thin capsule
and the conus medullaris, the capsule ruptured during
resection. The spilled tumor contents were removed as
well as the tumor itself (Fig. 3b). The thin capsule
attached to the conus medullaris was also removed care-
fully. After the spinal canal was flushed by large amount
of water, the dura mater and arachnoid membrane were
sutured tightly. The surgical time was 151 min, and the
estimated blood loss was 48 ml. Motor evoked potentials
were used for neurological monitoring, and there was no
alarm during the procedure. Histological examination of
the specimens demonstrated that the cyst walls lined
with stratified squamous keratinizing epithelium sur-
rounded by the outer layer of collagenous tissue with the
absence of skin adnexa. Abundant keratin material was
also observed (Fig. 4a–c). A diagnosis of epidermoid
cysts was confirmed. She could ambulate immediately
postoperatively, and her left sciatica and leg weakness
significantly improved 3 months after the surgery. Her
MRI showed complete resection of the tumor, and there
was no recurrence at 2-year follow-up (Fig. 5a–c).

Discussion
Since the clinical symptoms of spinal ECs are variable
and nonspecific with slow progression, the diagnosis can
be delayed. In this case report, the patient visited our
clinic 2 months after she noticed her low back pain and
left sciatica; however, the majority of patients with spinal
ECs usually have long disease duration due to their
slow-growing nature [2, 5]. Roux et al. reviewed 47 cases
of intramedullary ECs, and they reported that the mean

Fig. 2 Computed tomography (CT) of thoracolumbar spine. CT of
the thoracolumbar spine showing a sagittal, b axial at T12–L1, and
c axial at L1 views. There were no specific findings with regard to
the tumor, and there was no calcification in the spinal canal

Fig. 3 Intraoperative photographs. The tumor excision was performed using microscopy. a The tumor was exposed after a laminectomy from T12
to L1 and an incision of the dura mater. b The spilled tumor contents were removed as well as the tumor itself. The thin capsule attached to the
conus medullaris was also removed carefully
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disease duration was 6 years [2]. Morita et al. reviewed
the literature of 81 spinal ECs since 1962, and they
found that the mean disease duration was 26 months in
congenital ECs and 15 months in acquired ECs [5].
Recently, the disease duration seems to be shorter be-
cause of the introduction of MRI.
Spinal ECs are difficult to diagnose on clinical symp-

toms alone. Plain X-rays usually show normal or non-
specific findings, especially in acquired spinal ECs.
Penisson-Besnier et al. firstly reported an intramedullary
EC diagnosed by MRI [3]. MRI is useful for the diagnosis
of spinal ECs, demonstrating that the tumor is hypo-
intense on the T1-weighted view and hyper-intense on
the T2-weighted view. However, it is sometimes difficult
to detect small cysts, because spinal ECs show the same
signal as the cerebrospinal fluid on MRI [12, 13]. Myelo-
graphy can also be performed to evaluate the deviation

of the spinal cord, intradural filling defect, or the
blocked subarachnoid space. Histological examination is
critical for differentiating ECs from other tumors, espe-
cially from a dermoid cyst [2, 14]. A specific feature of
the histological finding is a lined stratified squamous
keratinizing epithelium surrounded by the outer layer of
collagenous tissue with the absence of skin adnexa. Des-
quamation of keratin from the epithelial lining creates
numerous cholesterol crystals [15].
The etiologies of spinal ECs are thought to be both

congenital and acquired. Acquired ECs were mostly re-
ported in the region of the cauda equina (below the L1
level) [10, 11], because lumbar punctures are usually
performed around the level of the iliac crests. In con-
trast, epidural anesthesia is usually performed at the
thoracolumbar spine for abdominal surgeries. To the au-
thors’ best knowledge, there has been only one report
describing acquired spinal EC occurring as an intradural
and extramedullary tumor just below the conus medul-
laris after epidural anesthesia [16]. In our case, epiderm-
oid cells might be contaminated into the spinal canal
during repetitive epidural anesthesia, and a spinal EC
occurred as an intradural and extramedullary tumor
attached to the conus medullaris.
Surgical treatment is required when the patients de-

velop neurological deficits. Complete excision of ECs is
the essential of surgical treatment [17]. However,
complete resection of the encapsulated tumor is difficult
for all cases, because the EC’s capsules are very thin and
the tumor often adheres to the arachnoid membrane,
spinal cord, or nerve roots. Thereby, subtotal resection
is also commonly performed [14, 18–20]. The recur-
rence rate of spinal ECs was reported from 10 to 29% in
the previous literatures [5, 11, 21]. Although ECs are be-
nign tumors, local recurrence is reported especially after
subtotal excision [2, 5, 13, 21]. It is suggested that incom-
plete excision of basal germinal cells of the tumor induce
the tumor recurrence [3]. Because the tumor content
includes fat and cholesterol, they may also produce an in-
flammatory reaction leading to meningitis [2, 4, 12, 15]. In
our case, complete resection of the tumor’s capsule with

Fig. 4 Histological findings. Histological examination demonstrated that a the cyst walls lined with stratified squamous keratinizing epithelium
(HE, Bar = 50 μm), b surrounded by the outer layer of collagenous tissue with the absence of skin adnexa (HE, Bar = 100 μm). c Abundant keratin
material was also observed (HE, Bar = 100 μm). A diagnosed of epidermoid cysts was confirmed

Fig. 5 Magnetic resonance imaging (MRI) of the thoracolumbar
spine 2 years after surgery. MRI of the thoracolumbar spine obtained
2 years after surgery showing complete resection of the tumor, and
there was no recurrence of the tumor. Views: a T2-weighted sagittal,
b T2-weighted axial at the T12–Ll, and c T2-weighted axial at L1
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emptying of the cyst material was achieved, although the
tumor’s capsule ruptured during the procedure. Fortu-
nately, the patient did not develop any inflammatory reac-
tions and neurological deterioration postoperatively.
There was no recurrence at 2-year follow-up with a good
clinical outcome. However, long-term follow-up is re-
quired for a potential risk of tumor recurrence.

Conclusions
Here, we report the first case of spinal EC, which oc-
curred as an intradural and extramedullary spinal cord
tumor attached to the conus medullaris after repetitive
epidural anesthesia. Complete resection of the tumor’s
capsule with emptying of the cyst material was achieved
by microsurgery, and good clinical outcome was ob-
tained. Long-term follow-up is required for a potential
risk of the tumor recurrence.
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