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Repeated recurrent epidermoid cyst with

atypical hyperplasia

A case report and literature review
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Abstract N\
Rationale: Epidermoid cysts are slow-growing, benign tumor which account for less than 1% of all intraspinal tumors and |
epidermoid cyst with Atypical Hyperplasia is very rare. Surgical resection is the standard treatment of the tumor, but recurrence is not
uncommon after incomplete resection. Inappropriate treatment can lead to repeated recurrent. Here, we reported a case of repeated
recurrent epidermoid cyst with atypical hyperplasia treated with radiotherapy after surgery.

Presenting concerns: A 40-year-old female presenting with intraspinal epidermoid cyst showed incomplete paraplegia in lower
limbs.

Diagnosis: Back pain reappeared 19 months later after surgical treatment. The patient suffered marked weakness in both limbs,
along with obvious muscle atrophy and sensation deficiency of warmth and pain in left lower limb. MRI demonstrated a cystic mass
with solid content and peripheral strengthen in enhanced scan.

Interventions: Extended excision with intraoperative local chemotherapy and postoperative radiotherapy was performed and a
dramatic reversal of symptoms was gained 4 weeks after surgery, with a total dose of 46 Gy. Postoperative pathological examination
revealed epidermoid cyst with mild to moderate atypical hyperplasia.

Outcomes: No acute side effects of the treatment were reported. Back pain obviously alleviated within 48 hours after surgery, while
weakness and numbness of the lower limbs gradually improved and nearly disappeared in the 3-monthly follow-up visit. Until now, no
recurrence is found during the 5-years follow-up.

Lessons: Our study highlights that incomplete excision has led to repeated recurrent epidermoid cyst, but its complete removal
with adjuvant radiotherapy has achieved remission of symptoms. Atypical hyperplasia discovered by pathological examination

reminds us the possibility of malignant transformation and ensures the necessity of adequate treatment.
Abbreviations: CT = computed tomography, MRI = magnetic resonance imaging.
Keywords: epidermoid cyst, malignant transformation, radiotherapy, recurrence, spine

1. Introduction

Epidermoid cysts are slow-growing, benign tumor which account for
< 1% of all intraspinal tumors. An intraspinal epidermoid cyst can
be of either congenital or acquired origin; congenital lesions are
usually associated with spinal dysraphisms such as syringomyelia,
dermal sinus, and spinal bifida, while repeated lumbar puncture is the
most common etiology for acquired epidermoid cysts.'! Intra-
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spinal epidermoid cysts are usually located in the intradural,
extrameduallary space (the outside of the dura) of the lumbosacral
region with long duration of symptoms./*! Surgical resection is the
standard treatment of the tumor, but the adherence between the
capsule and spinal cord makes complete excision hard to achieve. We
describe a 40-year-old female with a recurrent intraspinal epidermoid
cyst and incomplete paraplegia. The lesion was unusually located in
the centrums of L.2-L.3 and had atypical osseous destruction imaging.

2. Case report

2.1. Institutional review board statement

The study was reviewed and approved by the Ethics Committee of
the Changzheng Hospital, Second Military Medical University.
Informed consent was obtained from the patient.

2.2. Patient features

A 40-year-old female visited our center in August 2011 due to
the severe weakness and numbness of lower limbs along with
continuous back pain. Treatment history of the patient dated
from 2008, when she accepted a surgery for an epidermoid cyst
and psoas abscess in L2 with the symptoms of pain in back and
left lower limb. With back pain and numbness of left lower
limb, she was treated with reopening of previous surgical
incision and re-excision of the cyst with posterior fixation in 14
months after the first surgery. However, back pain reappeared
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Summary of the treatment offered to the patient with indications and outcomes.

No Date Indication Treatment Outcome
1 2008 Pain of back and left lower limb L1-L3 laminectomy with excision of a cyst in T2 Pain free for 14 months
2 2009 Back pain and numbness of Reopening of previous surgical incision and re-excision Pain free for 19 months
left lower limb of the cyst with posterior fixation
3 2011 Back pain and catavertebral lump Tumor excision in retroperitoneal approach Numbness and weakness of both lower limbs
4 2011 Back pain and incomplete paraplegia Extended excision of the tumor in T2—T3 and Pain free, numbness, and weakness

postoperative radiotherapy

almost recover

and catavertebral lump was found 19 months later. So she had
the surgical treatment for the third time in April 2011, but the
result was unsatisfied. She had no history of back injury and
never underwent lumbar puncture before the first treatment

(Table 1).

2.3. Physical examination

On examination, she suffered marked weakness with grade 1
power in left lower limb and grade 3 power in right lower limb,
along with obvious muscle atrophy, as well as sensation deficiency
of warmth and pain in left lower limb. The anus reflex disappeared,
while tendon reflex was normal and babinski’s sign was negative.
Laboratory blood tests were uneventful.

2.4. Radiological findings

X-rays of dorsal spine revealed disappearance of lumbar
physiological curvature, half-baked L2-L3 centrums, fixation
in L2-L3, and swelling paravertebral soft tissue (Fig. 1).
Computed tomography showed osseous destruction in L2,
obvious compression of centrum in L3, and swelling para-

vertebral soft tissue (Fig. 2). Magnetic resonance imaging
demonstrated a cystic mass with solid content and peripheral
strengthen in an enhanced scan (Fig. 3).

2.5. Treatment and outcomes

The patient underwent T12 to LS laminectomies and a cystic
mass was found in the centrums of L2-L3. Lytic damage was
found in centrums and accessories of L2-1.3 with heavier damage
in the left side. The cystic mass was attached to the surrounding
scar and soft tissue, so it was hard to be removed completely.
Extended excision was performed to remove the cyst, damaged
bone, and possible contaminated paravertebral soft tissue, and
the content of the cyst was white, tofukasu-like tissue. The former
internal fixation screw—rod system was removed. After that, the
vertebral body of L2 and L3 was gross total resected by
piecemeal. Deionized water 1000 mL with cisplatin 60 mg was
used to soak the incision for § minutes to reduce possible tumor
residual, then titanium mesh and screw rod system (Johnson &
Johnson, New Brunswick, NJ) were used for reconstruction
(Fig. 4). Intraoperative blood loss was 4500 mL and 4200 mL red
cell suspension (RCS) was transfused to replenish the loss.

Figure 1. X-rays of dorsal spine revealed disappearance of lumbar physiological curvature, half-baked L2-L3 centrums, fixation in L2-L.3, and swelling

paravertebral soft tissue.
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Figure 2. Preoperative CT images of the patient showed that osseous destruction in L2, obvious compression of centrum in L3. CT = computed tomography.

Conventional radiotherapy irradiating L2 and L3 was performed
on the patient 4 weeks after surgery, with a total dose of 46 Gy.
No acute side effects of the treatment were reported. Back pain
obviously alleviated within 48hours after surgery, while
weakness and numbness of the lower limbs gradually improved
and nearly disappeared in the 3-month follow-up visit. The
patient was kept on follow-up and no recurrence was found until
March 2017 (>3 years).

2.6. Pathology findings

The final histological diagnosis was an epidermoid cyst with mild
to moderate atypical hyperplasia, while the tofukasu-like tissue
was confirmed to be keratinized tissue (Fig. 5).

3. Discussion

An epidermoid cyst was first described by Cruveilhier and named
“tumors perlees” (pearly tumors) in 1835.°! Epidermoid cysts
within the neuraxis are rare and most of them are usually located
in the intracranial region, accounting for < 1% of all intraspinal
tumors.'">®! Pathogenesis of the tumor can be traced back to 2
possible origins: congenital or acquired.”! Congenital epider-
moid cysts which account the vast majority of the tumor attribute
to anomalous implantation of ectodermal cells during closure of
the neural tube between the third and fifth week of embryonic

life.!>8! While acquired epidermoid cysts are thought to be the
result of displacement of epithelial tissue secondary to previous
lumbar puncture or trauma.”™"*! As for the patient, she did not
have any trauma or lumbar puncture before her first surgery, so
the tumor may be congenital one. However, other spinal
abnormalities were also not found.

In this case, some new clinical characteristics should be noticed
compared to other reported epidermoid cysts in spine.!*>1¢! First,
this case had 3 times repeated recurrences history and the patient
received 4 treatments during 2008 and 2011. Recurrence of the
epidermoid cyst is very rare and repeated recurrences in spine
have not been reported yet.!'”! Only surgery was performed in the
first 3 treatments, but the tumor recurrence occurred a few
months later after operations. In 2011, surgery combined with
radiotherapy was used to treat the third recurrence of the
epidermoid cyst, in order to avoid recurrence. Second, epider-
moid cyst is a benign tumor with indolent characteristic in
general, while the pathological diagnosis of this case was an
epidermoid cyst with atypical hyperplasia, suggesting that
epidermoid cyst might have some malignant biological character-
istics which required more aggressive treatment besides surgery.
According to the follow-up study, the symptom of this patient
almost disappeared and no recurrence occurred >5 years after
radiotherapy.

Epidermoid cysts always remain asymptomatic for a relatively
long period until the lesions infringe the nerves or spinal cord,
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Figure 3. Preoperative MRI images demonstrated a cystic mass with solid content depressing the spinal cord. MRI = magnetic resonance imaging.

along with cyst rupture which is another vital trigger. Pain and
neurologic deficits such as numbness, weakness, and paralysis
with long duration are the most common symptoms which are
nonspecific.*'¥1 The typical imaging findings of intraspinal
epidermoid cyst are hypointense on T1-weighted images and
hyperintense on T2-weighted images which are consistent with
the signal of the cerebrospinal fluid."”*'" Almost all the

intraspinal epidermoid cysts in the literature were intradural
and enlarged in the type of swelling growth, but the recurrent case
was located in the centrum and increased in invasive growth
which was a signal for possible malignant transformation.
Imaging studies of the patient showed that lytic imaging of bone

and the content of the cyst with solid change seemed to be
abnormal.
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Figure 4. The surgical procedure of our center. (A)

The tofukasu-like tissue of the cyst was observed in operation.
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(B) The former internal fixation screw-rod system

was removed. (C) The cyst wall of the mass was removed completely. (D) There was no lesions residual. The screw—rod system reconstructed the spinal structure.

(E) The x-rays after the operation showed the reconstruction was solid.
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Figure 5. Postoperative pathology images of the patient. (A) Stratified squamous epitheliums with mild atypical hyperplasia are lined in the interior surface of the
cyst capsule. Abundant stratiform keratin is located in the epithelial surface with fibrous tissue under the lining epithelium of the cyst capsule. (B) Stratified squamous
epitheliums with moderate atypical hyperplasia are lined in the cyst capsule. Keratin can be found in some parts of epithelial surface. A large number of lymphocyte
infiltration, necrosis, and granulation tissue necrosis reaction appear under the lining epithelium of cyst capsule.

Histologically, epidermoid cysts consist of lined stratified
squamous epithelium supported by an outer layer of collagenous
tissue. Desquamation of keratin from the epithelial lining
produces soft white material rich in cholesterol crystals. The
content of the cyst contains considerable fat and little cholesterol
which may produce a vigorous inflammatory reaction when the
cysts rupture.[>151%21-231 [y the treatment history of the patient,
psoas abscess and catavertebral lump once occurred and were
thought to be the result of cyst rupture and response of
surrounding tissue to the cyst content. The difference was that
psoas abscess might be the result of spontaneous rupture, while a
catavertebral lump was more likely caused by intraoperative
spillage of the cyst content.

In spite of benign and indolent characteristic of a epidermoid
cyst, complete excision is still the goal we pursue for the
symptomatic lesions while asymptomatic lesions can be kept on
conservative observation.>>32°1 But the goal is really hard to
achieve because of the intimate adherence between the capsule
and spinal cord, so subtotal excision is more often to be adopted
and leaves the possibility of recurrence which may occur and
quickly become symptomatic shortly after surgery.[”:13:21:22:24.26]
Metastatic lesions of the epidermoid cyst were never reported,
while malignant transformation was very rare but there were still
few intracranial cases with malignant transformation
reported.?” 1! The recurrent lesion of our case was the result
of 3-time subtotal excisions and had some notable changes such
as soluble osseous destruction, invasive growth, and solid
changes of the cyst content. These changes suggest the possibility
of malignant transformation, although it was not supported by
the final pathological examination. But mild to moderate atypical
hyperplasia let us confirm the necessity of adequate treatment and
also reminded us the close follow-up of the patient.

Symptomatic recurrent lesions can be surgically treated once
more but tumor excision becomes harder by formation of scar
tissue resulting from the previous interventions. Even so, surgery
is the most effective and curable method to remove oppression
and relieve symptom for the spinal lesions. Radiotherapy once
used for a repeatedly recurrent epidermoid cyst in the spine and
received a relatively good result of controlling tumor growth and
alleviating pain, while chemotherapy was considered useless and
had never been used.®*! Given that the patient had received 3
surgeries and relapsed for 3 times, we decided to adopt extended
excision of the lesion with adjuvant therapies of intraoperative
local chemotherapy and postoperative radiotherapy. The results

were inspiring that complications of chemotherapy and radio-
therapy did not appear, pain and neurologic deficit recovered
well, and no recurrence has been found until now.

4. Conclusion

An epidermoid cyst is a rare benign tumor which can occur and
cause severe neurological deficits. Complete excision is the
standard treatment but is hard to reach, so recurrences after
subtotal excision are not uncommon. Special attention should be
paid to the treatment for recurrent lesions because repeated
recurrence may lead to malignant transformation. Complete
excision at the utmost with the help of postoperative radiothera-
py can serve as an ideal choice.
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