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Abstract: Presenting a rare case of adult-onset mature cystic teratoma of the spinal cord in the thoracolumbar
spinal cord in a 54-year-old male whose chief complaint was lower back pain radiating to both legs while other
findings were normal. X-ray images of the thoracolumbar spine showed early degenerative changes and
unfused posterior elements noted in lower sacral vertebral levels. Magnetic resonance images of the lumbar
spine showed a well-defined non-enhancing intramedullary altered intensity lesion noted at the level of
conus at the L1-L2 vertebral level. The resected tumour was histopathologically diagnosed as a mature
cystic teratoma. The patient's symptoms improved following the surgery.
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Introduction

Teratomas are tumours derived from multipotential cells that originate during regular organ
development, resulting in tissues that encompass a combination of ectodermal, endodermal,
mesodermal germ layers and reproductive tissues.[1] Originating congenitally, these tumours exhibit
a spectrum of differentiation, categorized as mature, immature, or malignant.[2] They manifest as
unilocular or multilocular cystic growths, lined by squamous epithelium housing skin appendages
like hair follicles, sweat glands, and sebaceous glands.[3]

Teratomas in the spinal region are exceptionally uncommon, representing only 0.15-0.18% of
the total spinal tumour cases. Their occurrence is more prevalent in pediatric patients, comprising 5-
10% of spinal tumours, as opposed to their infrequent manifestation in adults.[4-8] Among spinal
teratomas, 40% reside within the spinal cord (intramedullary), while 60% are situated outside the
spinal cord (extramedullary).[9]

Case Presentation

A 54-year-old male presented with persistent lower back pain for the past 25 days, accompanied
by radiating discomfort to both thighs, with a predominant effect on the right side. The patient,
however, denied any history of falls, trauma, sudden spine jerks, or heavy weight lifting. Clinical
examination revealed the presence of paraspinal muscle spasm and tenderness specifically localized
to the L3-L4 vertebral level. Notably, neurological examination results were within normal limits.
Despite the absence of apparent external factors, the patient's symptoms, including back pain and
difficulty walking, prompted medical attention and evaluation at the hospital.

X-ray showed early degenerative changes and the presence of unfused posterior elements was
identified in the lower sacral vertebral levels.[Figure 1(A) and (B)] Moreover, a well-defined, non-
enhancing intramedullary lesion with altered intensity was discovered at the conus level, specifically
at the L1-L2 vertebral level. This lesion exhibited a complex pattern on various imaging sequences.
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On T1-weighted images, it presented as hyperintense with an internal hypointense solid component,
indicative of an internal fat component, which was further confirmed by its suppression on fat-
suppressed images. Conversely, on T2-weighted images, the lesion displayed heterogeneity, ranging
from isointense to hyperintense, with an internal isointense solid component.

(A) AP View
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(B) Lateral View

Figure 1. Early degenerative changes and unfused posterior elements were noted in lower sacral
vertebral levels.

Importantly, T1, T2, and STIR (Short Tau Inversion Recovery) (Figures 2 and 3) weighted
sequences collectively suggested a mixed solid-cystic nature of the lesion. Notably, T1-weighted fat-
suppressed images specifically highlighted the fatty component of the lesion, further emphasizing
the presence of internal fat. Post-contrast imaging revealed an absence of enhancement in the lesion,
indicating a lack of response to contrast administration.
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(A)(T2 WI - SAG)

(B) (T1WI - SAG)
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(C) (STIRIMAGE - SAG)

Figure 2. MRI Examination.
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(B) STIR Coronal image

Figure 3. T1, T2 and STIR weighted sequences show mixed solid cystic nature of the lesion.
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Subsequently, the patient underwent a surgical procedure at the neurosurgery department,
during which the lesion was excised. The excised tissue was then forwarded for histopathological
examination. The histological sections (Figure 4) reveal the presence of stratified squamous
epithelium and transitional epithelium, along with adnexal structures such as sebaceous glands and
sweat glands. Notably, mature adipose tissue, muscle tissue, glial tissue, respiratory-type mucosal
glands, and blood vessels are observed. Additionally, keratin flakes are evident in the findings. These
observations collectively suggest the diagnosis of a Mature Cystic Teratoma.

(B) Histopathological image

Figure 4. Histological examination.
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Discussion

Teratomas affecting the spinal cord are extremely rare, primarily identified in the sacrococcygeal
and thoracolumbar regions.[10,11] Their classification hinges on the tumour's location, categorised
as either extradural or intradural teratomas. Intradural teratomas, further classified as
extramedullary or intramedullary based on their positioning, pose a diagnostic challenge with
controversial pathogenesis. [9]

Two predominant theories, namely the dysembryonic theory and the misplaced germ cell
theory, are central to discussions on the origin of intradural spinal teratomas. [12,13] The
dysembryonic theory posits that these teratomas arise from pluripotent cells, and in the presence of
a locally disrupted developmental environment, these cells undergo disordered differentiation.
Specifically, when developmental irregularities occur within a primitive streak or a caudal cell mass,
it leads to the development of spinal teratomas.[14] Conversely, the misplaced germ cell theory
proposes that pluripotent primordial germ cells originating from the neural tube undergo
mislocation during their migration from the yolk sac to the gonad, ultimately resulting in the
formation of spinal teratomas.[12]

The differentiation of intramedullary teratomas into mature and immature forms depends on
the extent of cell differentiation. A mature teratoma, characterized by well-differentiated cells,
typically exhibits features associated with benign tumours. [11] Conversely, immature teratomas,
housing primitive, immature, and undifferentiated cell characteristics, often manifest malignant
tumour attributes.[3]

Imaging studies play a pivotal role in the diagnostic process. X-rays and CT scans are
instrumental in revealing structural changes in the spinal bones induced by tumours, such as spinal
canal widening, congenital nonunion, incomplete segmentation, and spina bifida.[15] However, MRI
emerges as the most informative imaging modality for cervical intramedullary teratomas, offering
insights into the tumour's location and size, hence, serves as a gold standard test. [11]

On MR], these lesions present as lobular masses with homogeneous intermediate signal intensity
arising from within the spinal cord, exhibiting indistinct enhancement with contrast medium. Some
lesions may feature cystic cavities, prominently visible in MRI scans. [16]

Surgical resection stands as the primary treatment for spinal teratomas.[6,11]

Histopathological analysis of the resected tissue is imperative for establishing a definitive
diagnosis and differentiating between mature and immature lesions. [3,6,9,10,17] A mature teratoma
showcases a blend of well-differentiated tissues from the three germ layers: endoderm, mesoderm,
and ectoderm.[3,11] In contrast, immature teratomas comprise poorly differentiated cells and tissues,
potentially displaying primitive structures. The distinction of intramedullary teratomas from other
lesions—such as astrocytomas, ependymomas, hemangioblastomas, schwannomas, neurofibromas,
and enterogenous cysts—presents a diagnostic challenge due to structural similarities, necessitating
a meticulous approach.[3,11]

Long-term prognosis, notably the likelihood of recurrence, is a key indicator closely tied to the
tumour's nature—whether it is a mature or immature teratoma. Also, the potential for recurrence
may be influenced by the ongoing debate within the medical community regarding the impact of
subtotal resection.[6,15]

The intricacies of managing spinal teratomas underscore the importance of a multidisciplinary
approach, integrating clinical, imaging, and histopathological findings to ensure accurate diagnosis,
appropriate treatment, and informed prognostication.

Conclusion

When faced with adults presenting symptoms of lower back pain and bilateral radiculopathy, it
becomes imperative to explore uncommon diagnostic considerations, including the potential
presence of spinal cord tumours like mature teratoma. In such clinical scenarios, the utilization of
MRI imaging proves indispensable for achieving an early and precise diagnosis. This imaging
modality stands out as superior in effectively localizing spinal cord tumours, offering valuable
insights into whether they are situated extramedullary or intramedullary. Moreover, MRI plays a
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pivotal role in discriminating against the nature of the tumour, facilitating the crucial differentiation
between benign and malignant characteristics. In the comprehensive evaluation of lower back pain
and bilateral radiculopathy in adults, the application of MRI becomes an indispensable tool, enabling
a thorough assessment and informed decision-making concerning appropriate therapeutic
interventions. This diagnostic approach significantly enhances the capacity to promptly identify and
address potential spinal cord tumours, thereby ensuring a more efficient and targeted management
strategy.
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