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Introduction
Extramedullary teratoma in the spinal cord are exceptionally rare, 
particularly among adults over 50 years of age. The incidence of 
intracranial teratoma is low, accounting for approximately 0.5–2.2% 
of all intracranial tumors [1]. Similarly, the occurrence of teratoma in 
the spine is extremely uncommon [2]. With the exception of the 
sacrococcygeal region, teratoma constitute less than 0.5% of all 
intraspinal tumors [3].

Case Presentation
A 54-year-old adult male presented with complaints of difficulty 
walking persisting for one and a half years, accompanied by a 
gradual, progressive slippage of lower limb footwear over the past 
year. Additionally, he reported morning soiling of clothes occurring 
two to three times per week over the past year and pain in his right 
lower limb while walking for the last month. There was no history of 
spinal surgery or any other spinal procedures, such as lumbar 
puncture.
Physical examination revealed no dermal sinus tracts or cutaneous 
abnormalities. No congenital spinal deformities were observed. 
Neurological examination showed bilateral lower limb hypertonia 
and hyper-reflexia, no sensory deficit, bilateral lower limb power 
grade 5 on Medical Research Council (MRC) grading system at hip, 
knee, ankle and toes flexors and extensors except weakness in the left 
external hallucis longus (Power Grade 3 on MRC), bilateral plantar 

mute reflexes, and bowel-bladder incontinence. Laboratory 
parameters were unremarkable.
Magnetic resonance imaging (MRI) revealed a well-defined, non-
enhancing intramedullary lesion measuring approximately 
12x24x33 mm (APxTRxCC) at the level of the conus, specifically at 
the L1-L2 vertebral level. The lesion appeared heterogeneous on 
T1-weighted images (hyperintense with internal hypointense solid 
component) and heterogeneous on T2-weighted images (iso to 
hyperintense with internal isointense solid component). 
Hyperintense components in T1-weighted images suggested the 
presence of internal fat components (Figure 1, 2). No lateral 
extension of the lesion into the lateral recess was observed. 
Hypoplastic posterior elements were noted at the S1-S2 vertebral 
level, with unfused posterior elements observed at lower sacral 
vertebral levels. The rest of the spinal cord, cord termination, and 
conus medullaris appeared normal in intensity, with normal 
intervertebral discs and no prevertebral or paravertebral collections.
Elective surgical intervention was planned, and the patient 
underwent L1-L2 laminectomy with total resection of the tumor 
while in the prone position. The dura mater was exposed well and 
opened via a midline incision. Intraoperative findings suggested the 
presence of an intradural extramedullary yellowish cyst. The tumor 
capsule was separated, and total removal of the tumor was achieved. 
The dura was closed in a watertight manner. Upon incision into the 
tumor tissue, whitish fluid containing grayish soft tumor tissue was 
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found.
The postoperative period was uneventful, and the patient was 
discharged on post-operative day 5 without any neurological deficits 
or signs of meningitis. Neurological examination at discharge 
revealed bilateral lower limb normal tone and deep tendon reflex 2+ , 
no sensory deficit, bilateral lower limb power grade 5 on Medical 

Research Council (MRC) grading system at hip, knee, ankle and 
toes flexors and extensors with persistent weakness in the left 
external hallucis longus (Power Grade 3 on MRC), bilateral plantar 
downgoing reflexes, and improved bowel-bladder incontinence. No 
neurological deterioration was observed during the 2-month follow-
up period.
Histopathological analysis indicated features suggestive of a mature 
cystic teratoma, including stratified squamous epithelium, 
transitional epithelium, adnexal structures (sebaceous glands, sweat 
glands), mature adipose tissue, muscle tissue, glial tissue, 
respiratory-type mucosal glands, blood vessels, and keratin-like 
flakes (Figure 3).
Follow-up MRI scans showed no residual or new lesions (Figure 4, 
5).
 
Discussion
The spinal teratoma is an uncommon condition. The first 
documented case of this ailment was presented by Virchow in 1863 
[5], followed by another case reported by Gowers and Horsley 25 
years later [6]. Medical literature contains only a limited number of 
studies on this subject. Spinal intradural extramedullary teratoma is 
infrequent among adults but is more commonly observed in 
children and is often linked with spinal dysraphism [7]. Various 
spinal malformations such as spina bifida, partial sacral agenesis, 
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Figure 1: Pre-operative MRI study of the lumbar-sacral spine showing a T2-weighted 
sagittal sequence image. The image depicts a lesion located at the L1-L2 vertebral level.

Figure 2: Pre-operative MRI study of the lumbar-sacral spine showing a T2-weighted axial 
sequence image. The image depicts a lesion intradurally.

Figure 3: Histopathology slide of a tissue section stained with hematoxylin and eosin.
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tethered cord syndrome, hemivertebrae, myelomeningocele, and 
diastematomyelia have been associated with teratoma in the 
literature[8-12]. Apart from congenital abnormalities, instances 
have been documented where trauma or surgical procedures (e.g., 
lumbar puncture) have preceded the onset of symptoms in 
adults[13, 14]. Iatrogenic cysts may develop due to the introduction 
of epithelial cells during epidural spinal injections or the inclusion of 
d e r m a l  o r  e p i d e r m a l  t i s s u e  d u r i n g  t h e  c l o s u r e  o f  a 
myelomeningocele[15]. Epidermoid and dermoid cysts, 
accounting for less than 1% of spinal tumors, can be either congenital 
or iatrogenic[16]. We presented a rare case of spinal intradural 
extramedullary cystic teratoma in a middle-aged adult with spinal 
dysraphism at the sacral level without any prior history of spinal 
procedures.
Numerous researchers have indicated that the thoracolumbar 
region, particularly around the conus medullaris, is frequently 
affected [8-10]. Clinical manifestations such as leg weakness, 
sensory alterations, and reflex abnormalities are closely associated 
with the tumor's location [10]. In the literature, the majority of cases 
have presented with these symptoms [8-11, 14]. Our case was 
consistent with these findings regarding the clinical features of the 
tumor. Operative findings revealed severe compression of the spinal 
cord by the mass. However, the patient did not exhibit severe 
neurological symptoms, possibly due to the slow-growing nature of 
the tumor.
MRI findings typically indicate intradural extramedullary tumors, 
leading to the widening of the cerebrospinal fluid space above and 

below the tumor, alongside displacement of the cord to the 
contralateral side of the thecal sac, and a clear demarcation between 
the tumor and cerebrospinal fluid. Larger tumors often result in the 
flattening of the spinal cord against the dura mater on the 
contralateral side [16]. In our case, the MRI scan depicted a distinct 
intradural extramedullary mass lesion, primarily localized opposite 
the L1-L2 vertebrae level on the right side. This lesion compressed 
and displaced the caudaequina nerve roots, thereby explaining the 
progressive sensory symptoms experienced by the patient. MRI 
serves as the gold standard diagnostic tool for identifying teratoma 
and assessing the extent of spinal cord involvement [7]. However, 
preoperative diagnosis of spinal teratoma remains challenging, as 
MRI features cannot definitively differentiate between teratoma and 
other extramedullary lesions [17]. Ultimately, histopathological 
examination following surgery is essential to confirm the diagnosis 
of an intraspinal mature teratoma [18].
The diagnosis of teratoma relies on histopathological identification, 
confirming the presence of tissues representing the three germinal 
layers: ectoderm, mesoderm, and endoderm [19]. However, the 
absence of one germinal layer does not necessarily exclude the 
diagnosis [10]. Li et al.'s analysis of the literature suggested that in 
several cases, only two of the three germinal layers were observable. 
This observation was attributed to the growth of derivatives from 
one or two layers over the others [10, 20, 21].
Two prevailing theories explain the origin of intraspinal teratoma: 
the dysembryogenic theory and the misplaced germ cell theory [25, 
26]. According to the dysembryogenic theory, spinal teratoma 
develop from pluripotent cells. In a locally disrupted developmental 
environment, these cells undergo incoherent differentiation, leading 
to the formation of a spinal teratoma. Such disordered development 
typically occurs in a primitive streak or a caudal cell mass [23, 27]. 
The misplaced germ cell theory posits that certain pluripotent 
primordial germ cells of the neural tube become displaced during 
migration from the yolk sac to the gonad, resulting in the formation 
of spinal teratoma [26]. In adult intraspinal teratoma, which seldom 
present with significant dysraphism, the misplaced germ cell theory 
is considered more plausible[8,18,25,28,29]. The presence of a 

www.ijsonline.co.inSoni TV et al

Figure 4: Post-operative MRI study of lumbar-sacral spine showing a T2 weighted sagittal 
sequence image with no residual lesion at L1-L2 vertebra level.

Figure 5: Post-operative MRI study of lumbar-sacral spine showing a T2-weighted axial 
sequence image with no residual intradural lesion.
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mature teratoma in our case may lend support to the notion of a 
tumor originating from misplaced pluripotent primordial germ cells. 
The preferred treatment for symptomatic patients is total surgical 
excision of the lesion. However, in approximately 50% of cases, 
intimal adhesion of the teratoma to the surrounding neural 
parenchyma complicates total tumor resection [8, 9, 10, 22]. 
Subtotal resection increases the risk of recurrence, as reported by 
several authors. Therefore, they recommend excising the tumor as 
extensively as possible while preserving all surrounding neural 
tissue[9, 10, 14]. Additionally, it is crucial not to spill the cystic 
contents into the intradural space during surgery, as this can lead to 
the development of aseptic chemical meningitis with or without 
obstructive hydrocephalus [13, 14, 23]. The role of adjuvant 
therapies, including radiotherapy and chemotherapy for remnant 
tumors, has not been clearly characterized [9]. Furthermore, the 

effects of these therapies on immature and malignant teratoma 
remain disputed [22, 24].

Conclusion
Intradural extramedullary teratoma is an uncommon tumor. We 
present a rare case of a spinal intradural extramedullary mature cystic 
teratoma in a middle-aged adult. In our case, we performed a near-
total removal due to severe adhesion of the teratomas to the 
surrounding normal tissue. Intraoperative f indings and 
histopathological examination confirm the diagnosis. Surgical 
excision should be considered the treatment of choice for 
symptomatic lesions. Recurrence, if any, of the tumor will be ruled 
out on long-term follow-up.
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