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Abstract
Spinal epidermoid cysts (ECs) are benign slow‑growing spinal tumors. The account for <1% of 
spinal tumors and are usually found intradural extramedullary. This report is regarding two rare 
cases of intramedullary white ECs present at the conus medullaris. In the first case, a 32‑year‑old 
male presented with a complaint of lower backache for 5 years, which progressively increased in 
intensity, radiating to the left leg. The patient had left lower limb weakness in the form of difficulty in 
walking. On examination, power of left knee and ankle was 4/5. Left extensor hallucis longus power 
was 3/5. Left Babinski sign was extensor. In the second case, a 42‑year‑old male, presented with 
a complaint of numbness over the left foot for 5–6 months. On examination, the power of the left 
ankle was 3/5, left extensor hallucis longus was 3/5. Both patients had EC in conus medullaris, which 
was hyperintense on T1‑weighted magnetic resonance imaging and underwent laminectomy with the 
evacuation of the cyst with electrocoagulation of cyst epithelial lining. White ECs are extremely rare 
in the conus medullaris. Electrocoagulation of the cyst wall is like walking on a tight rope. Liberal 
electrocoagulation can lead to the neurological deficit but decreases the chances of recurrence. On 
the other hand, conservative electrocoagulation can lead to recurrence but decreases the chance of a 
new deficit. Recurrence should also lead to suspicion of atypical changes in the cyst wall, which may 
require adjuvant treatment such as radiotherapy and chemotherapy.
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Introduction
Spinal epidermoid cysts (ECs) are rare and 
account for <1% of the spinal tumors.[1,2] 
They can be congenital or acquired. Acquired 
are mostly found at the L1 level, which is 
associated with spinal procedures such as 
lumbar punctures. Congenital EC is due to 
the presence of ectodermal tissue in the spinal 
cord. EC is usually intradural extramedullary 
but intramedullary EC is very rare. In the 
current literature, white ECs are usually 
described intracranially, but intramedullary 
white epidermoid has not been mentioned 
in the conus medullaris to the best of our 
knowledge, though few atypical ECs have 
been described which bear radiological 
resemblance to white ECs. In this article, we 
discuss two cases of intradural intramedullary 
white ECs in the conus medullaris.

Case Reports
Case 1

In the first case, a  32‑year‑old 
male  presented with a complaint of 

lower backache for 5 years, which 
progressively increased in intensity, 
radiating to the left leg. The patient had 
left lower limb weakness in the form 
of difficulty in walking. There was no 
sphincter involvement. On examination, 
the power of the left knee 4/5, ankle in 
dorsiflexion and plantar flexion 4/5, left 
extensor hallucis longus 3/5, and the left 
Babinski sign was positive. No history of 
previous spine intervention was present. 
Magnetic resonance imaging (MRI) of the 
spine revealed intramedullary lesion in the 
conus at L1–2. Lesion was hyperintense 
with areas of isointense on T1‑weighted 
image and heterogenous on T2 weighted 
image. Margins were enhanced on contrast 
T1 weighted MRI [Figure 1]. The patient 
underwent D12–L2 laminectomy. The 
dura was opened and intramedullary 
cystic lesion was found at the conus. The 
lesion was thin‑walled with visualization 
of intrinsic yellowish content. Posterior 
midline myelotomy was performed 
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followed by evacuation of dirty yellowish pultaceous 
material suggestive of EC. The cyst wall was firmly 
adhered to the conus medullaris proximally and nerve roots 
distally. The cyst was evacuated, but the wall could not be 
excised to prevent injury to neural tissue; hence, epithelial 
lining of the cyst wall was biopsied and extensively 
electrocoagulated to prevent recurrence. On histopathology, 
the cyst was lined by keratinizing stratified squamous 
epithelium and contained degenerated lamellated keratinous 
material [Figure 2]. All these features were characteristic 
of intramedullary white EC. Immediately after the surgery, 
the patient worsened to Grade 3/5 power in the right lower 
limb with foot drop, which partially recovered over a 
period of the next 6 months. Left‑sided weakness totally 
recovered after surgery.

Case 2

A 42‑year‑old male, presented with a complaint of 
numbness over the left foot for 5–6 months. On 

examination, the power of the left ankle was 3/5, left 
extensor hallucis longus was 3/5, and 50% loss of 
sensation of touch, pain, and temperature at L3–L5 
dermatome. Sphincter involvement was absent. History 
of previous spine surgery or lumbar puncture was absent. 
MRI spine revealed intramedullary lesion in the conus at 
D12–L1. Lesion was hyperintense with areas of isointense 
on T1‑weighted image and heterogenous on T2 weighted 
image [Figure 3]. The patient was operated with D12–L1 
laminectomy. The dura was opened in the midline and 
intramedullary cystic lesion was found at the conus. 
Posterior midline myelotomy was performed followed by 
evacuation of yellowish pultaceous material. The cyst wall 
was firmly adhered to the neural tissue of conus medullaris 
and could not be excised to prevent injury to neural tissue. 
The cyst was evacuated and the epithelial lining of the cyst 
wall was electrocoagulated although not extensively to 
prevent any new deficit, based on previous experience. On 
histopathology, the cyst was lined by stratified squamous 

Figure 2: (a) Visualization of thin-walled cyst with intrinsic yellowish content at the conus. (b) Cyst cavity after the evacuation of content and electrocoagulated 
epithelial lining of cyst wall. (c) Dirty yellowish pultaceous material evacuated from the cyst. (d) Histopathology of cyst contents showing lamellated 
keratinous debris. (e) Histopathology of the cyst wall showed keratinizing stratified squamous epithelium
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Figure 1: (a) Sagittal T1W image, the lesion appears hyperintense with few areas of isointense areas within, in the region of the conus medullaris. (b) Sagittal 
T2W image shows well defined, mixed‑signal intensity lesion in the region of the conus medullaris. (c) Sagittal postcontrast T1W shows enhancement of 
capsule or wall. (d) Coronal postcontrast T1W, the lesion shows heterogeneous enhancement. (e) Axial T1W image shows well defined, centrally placed, 
and hyperintense intramedullary lesion. (f and g) Postoperative Sagittal T1W and T2W images revealed no recurrence of cyst content

d

c gb fa e



Aggarwal, et al.: White epidermoid cyst in conus madullaris

616 Asian Journal of Neurosurgery | Volume 16 | Issue 3 | July-September 2021

epithelium and underlying fibro collagenous tissue showed 
hemorrhage and lymphomononuclear infiltrate [Figure 4]. 
All these features were characteristic of intramedullary 
white EC. Immediately after the surgery, the patient 
recovered completely with no new deficit. On 5 months, 
follow‑up patient developed numbness with recurrence of 
the cyst at the same site. The patient was advised to repeat 
surgery, which he refused.

Discussion
Cruveilhier was the first to describe spinal ECs in the year 
1829, naming them tumeurs perlées, which means pearly 
tumors. Spinal ECs are congenital or acquired. Congenital 
is most commonly reported in the conus medullaris region 
and arises due to the accidental inclusion of the ectoderm 
during the closure of the neural tube. The congenital 
ECs are frequently associated with hemivertebra, dermal 
sinus, spina bifida, and syringomyelia.[3,4] Acquired spinal 
ECs are mostly because of spinal trauma or any invasive 
procedure such as lumbar puncture or spine surgery, 
which cause deposition of ectopic epidermal cells in the 
intradural space and lead to cyst formation. Intramedullary 
EC are very rare. The most common site of involvement is 
the thoracic cord (usually at D4–6 and D11–12 regions), 
followed by the lumbar and cervical cord.[5‑7] The diagnosis 
of intramedullary EC is often based on operative and 
histological findings.[5]

White EC is usually described in the brain and the 
brainstem. Radiologically white epidermoid is hyperintense 
on T1 and heterogenous on T2‑weighted image in contrast 
to regular EC which is hypointense on T1 and hyperintense 
on T2.[8] White EC is difficult to diagnose radiologically 
from dermoid cyst because of similar features on 
radiology.[9] White EC appears white on T1‑weighted MRI 
because of high protein content or hemorrhage inside the 
cyst. Table 1 shows how various features on MRI correlate 

with the biochemical content of the cyst.[10,11] Recurrent 
hemorrhage is because of granulation tissue bleed, which 
leads to chronic inflammation of cyst wall with firm 
adhesion to neural tissue. As a result, the cyst wall is tightly 
adhered to the neural tissue, which results in the inability 
to excise the wall intraoperatively. Hence, cyst evacuation 
and electrocoagulation of the epithelium of the wall is 
done to prevent recurrence. The coagulation of the wall 
should be meticulous in order to prevent recurrence and 
postoperative new deficits. Both the patients were managed 
with the evacuation of the cyst and electrocoagulation 
epithelium of the wall. The electrocoagulation in the first 
patient was extensive, which prevented recurrence but 
it leads to right‑sided foot drop. We suspected thermal 
injury to neural tissue due to electrocautery as the cause 
of a new deficit; hence in the second patient, conservative 
electrocoagulation was done to prevent a deficit, but this 
patient had recurrence at 5 months follow‑up. Atypical 

Figure 4: Histopathology of cyst showing lining of stratified squamous 
epithelium and underlying fibro collagenous tissue with hemorrhage and 
lymphomononuclear infiltrate

Figure 3: (a) Sagittal T1W image, the lesion appears hyperintense with few areas of isointense areas in the center. (b) Sagittal T2W image shows well defined, 
mixed-signal intensity lesion in the region of the conus medullaris. (c) Axial T1W image shows centrally placed hyperintense intramedullary lesion (d) Axial 
T2W image showed centrally placed heterogenous intramedullary lesion (e and f) Postoperative Sagittal T1W and T2W showed recurrence of cyst contents
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hyperplasia of the epithelium and malignant transformation 
should be suspected in recurrent lesions and adjuvant 
treatment such as chemotherapy and radiotherapy can 
be considered in such cases.[12] Chemical meningitis can 
be prevented by avoiding spillage of content and using 
steroids postoperatively. None of our patients had chemical 
meningitis in the postoperative period. Neurophysiological 
monitoring should be recommended to avoid neurological 
deficit because of thermal injury and dissection. In our 
institute, neurophysiological monitoring was not available.

Conclusion
Intramedullary, conus medullaris white ECs are extremely 
rare spinal ECs which occur due to hemorrhage resulting in 
inflammation in tumor. We recommend tumor decompression 
with meticulous electrocoagulation of the cyst wall to avoid 
recurrence and postoperative complications. The cyst wall 
is tightly adhered in white ECs and removal can lead to 
neurological deficit, so it should be avoided.
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Table 1: Prediction of biochemical contents based on 
MRI features of white epidermoid cyst[10,11]

MRI Biochemical analysis
T1 T2 Protein Lipid Viscosity
Hyper Hyper High 

protein
High 
lipids

Semi 
viscous 

Hyper Hypo High 
protein

Not 
mentioned

High 
viscous

Heterogenous Heterogenous Inflammation or recurrent bleed 
of different chronology


