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Abstract
Medulloblastoma (MB) is a malignant brain tumor with a usual potential for
leptomeningeal spread. Intramedullary metastases of MB are rare and there
are very few cases reported in the literature. Here, we report the case of an
18-year-old man with intramedullary spinal cord metastasis of MB occurring
9 years after the first diagnosis. The patient presented a 2-month history of
progressive weakness in both lower limbs associated with urinary incontinence. Magnetic resonance imaging (MRI) demonstrated a large intramedullary spinal cord tumor extending from T10 to L1. The patient underwent surgical decompression and adjuvant therapy. Histological examination confirmed the diagnosis of classic MB metastasis. Postoperatively, the neurological status was stationary. Intramedullary metastasis of medulloblastoma is
rare and difficult to manage with a poor prognosis. Comprehensive studies
on the medulloblastoma dissemination mechanisms and clinical trials are
needed to assess combined therapeutic approaches on metastases of MB.
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1. Introduction
Medulloblastoma (MB) is the most common malignant tumor of childhood and
constitutes approximately 30% of pediatric brain tumors [1]. MB starts comDOI: 10.4236/ojmn.2021.112010
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monly in the posterior fossa and tends to disseminate through the cerebrospinal
fluid pathways. The conventional treatment is multimodal therapy including
maximum safe resection of the tumor, followed by craniospinal radiation with or
without chemotherapy. Adjuvant treatment is often considered to avoid the dissemination of a local tumor and to control the disease. The posterior fossa and
leptomeningeal area are the most common recurrence location in the central
nervous system. Intramedullary spinal cord metastasis is rare and to date, there
are few cases reported in the literature [2] [3] [4] [5] [6]. We reported a case of
intramedullary spinal cord metastasis of MB which occurred 9 years after first
management of the vermian medulloblastoma without a local recurrence. This
case report also aims to discuss the pathogenesis of ISCM in MB and the role of
surgery for managing medulloblastoma recurrence according to the literature.

2. Case Report
An 18-year-old man was admitted for 2-month progressive weakness in both
lower limbs associated with urinary incontinence. The patient had undergone
total resection of a classic vermian medulloblastoma 9 years ago (World Health
Organization, grade IV). The spinal cord magnetic resonance imaging (MRI)
and CSF cytology were negative. Postoperative craniospinal irradiation was performed with 36 Gy on the craniospinal axis and boost of 54 Gy on the posterior
fossa to the tumor bed. The patient received also chemotherapy combining vincristine, cisplatin and cyclophosphamide. The patient had remained asymptomatic during the entire follow-up until the present admission. On clinical examination, muscle strength was assessed as 2/5.
Spinal MRI revealed a large intramedullary tumor lesion extending from T10
to L1 with a syrinx above and below the mass. The tumor lesion appears iso-intense
on the T1 and T2-weighted images with enlargement of the spinal cord by the
tumor. There was also another intramedullary nodular lesion at T2 - T3. Both
tumor lesions took on the contrast medium after administration of gadolinium.
There were also small stepped enhancements to the thoracolumbar leptomeningeal space [Figure 1]. The brain MRI did not show any sign of local recurrence
in the surgical bed of the posterior cerebral fossa [Figure 2]. Based on the patient’s history, medulloblastoma recurrence was suspected.
The patient underwent laminectomy and excision of the lesion at T10 to L1.
Intraoperatively, there was no cleavable plane between the tumor and the spinal
cord. Partial resection of the lesion was performed to achieve decompression of
the effect of tumor mass on the spinal cord. The histopathological examination
revealed a malignant tumor proliferation compatible with a metastasis of classic
medulloblastoma. The tumor cells appeared with dense, hyperchromatic, crushed,
agglutinated nuclei with scanty cytoplasm [Figure 3]. Postoperatively, neurological status was stationary and complementary chemotherapy was administered to the patient. Unfortunately, the patient died four months later for disseminated disease.
DOI: 10.4236/ojmn.2021.112010
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Figure 1. Spinal magnetic resonance imaging (MRI). Sagittal (A) T2-weighted and (B)
T1-weighted images showing an intramedullary lesion from T10 to L1 with a syrinx and
another intramedullary nodular lesion at T2 - T3; (C) Sagittal gadolinium image showing
heterogenously contrast enhancement of both lesion and small stepped enhancements to
the thoracolumbar leptomeningeal space; (D) Axial T2-weighted image at T2 - T3; (E)
Axial T2-weighted image at the T10 showing enlargement of the thoracic spinal cord.

Figure 2. (A) Brain CT scan at initial diagnosis showing a posterior fossa tumor. Brain
magnetic resonance imaging (MRI): (B) Sagittal T1-weighted image and (C) Axial
T1-weighted image after gadolinium administration showing no sign of local recurrence
in the posterior fossa.

Figure 3. Microscopic examination of the surgical specimen from the spinal lesion revealing a medulloblastoma. (A) Hematoxylin and eosin staining, magnification ×200: A
malignant diffuse tumor proliferation; (B) Hematoxylin and eosin staining, magnification
×400: Details of tumor proliferation. The cells had hyperchromatic, crushed, agglutinated
nuclei with scanty cytoplasm.

3. Discussion
The 2016 classification of the World Health Organization (WHO) on brain tumors defines MB as a separate entity from tumors, and equally defines MB acDOI: 10.4236/ojmn.2021.112010
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cording to its molecular and histopathological characteristics [7]. Histologically,
MB is classified into the following subtypes: classic, desmoplastic/nodular, large
cell/anaplastic, and MB extensive nodularity. Furthermore, four molecular subgroups of MB are described namely: activated wingless (WNT), activated sonic
hedgehog (SHH), group 3 and group 4. Each subgroup has gene expression profiles, an age of onset and a distinct prognosis [8] [9].
The revised WHO classification allows for an integrated diagnosis of BM
which helps to predict the aggressive nature of the tumor and therefore the
prognosis. The goal is also therapeutic in order to define according to each
group a protocol to guide the management.
Medulloblastoma (MB) is a high-grade tumor that frequently resides in the
cerebellum in the posterior fossa and has a high potential for spreading on the
craniospinal axis. Different mechanisms are described to explain seeding to other parts of the brain and spinal cord. Common theory suggests that tumor cells
invade CSF by disrupting the blood-brain barrier during tumor progression due
to the proximity of the 4th ventricle to the vermis. Surgery can also allow iatrogenic contamination of the subarachnoid spaces by tumor cells. Moreover, other
authors have suggested the hematogenous propagation of tumor cells [10], explaining the extraneural metastatic locations of medulloblastoma. Dissemination
of MB frequently occurs through the leptomeningeal space, but the intramedullary site is relatively poorly reported and would be explained by the passage of
tumor cells through the central duct. Genetic factors might allow medulloblastoma tumor cells to grow in the brain and spinal cord. Jenkins et al. [11] described two genes expressed in MB that would promote the dissemination of
medulloblastoma tumor cells: the nuclear translocator of the aryl hydrocarbon
receptor (Arnt) and the dissociation inhibitor of GDP 2 (Gdi2). Arnt and Gdi2
are believed to increase cell motility and invasiveness, which causes cells to detach from the primary tumor mass.
CSF cytology and craniospinal MRI are recommended to assess the spread of
MB to the neuraxis [12]. These explorations are useful in order to be able to stratify the medulloblastoma and thus define the management strategy according to
the “standard risk” and “high risk” group. Advances in treatment over the past
three decades have improved the survival of patients with medulloblastoma [8].
Conventional treatment includes surgery along with radiotherapy and/or chemotherapy. The goal of adjuvant therapy is to limit the progression of tumor
disease or the dissemination. Koschmann et al. [13] reported in a case series that
the median time between diagnosis and tumor recurrence was 18 months (range,
3.6 to 62.6). The interval between initial diagnosis and metastasis of MB in our
case was approximately 9 years.
Intramedullary metastases from medulloblastoma have been poorly reported
in the literature [2] [3] [4] [5] [6]. To our knowledge, only 7 cases have been
published. The incidence is underestimated because intramedullary metastases
are generally not clearly identified with leptomeningeal metastases. Current
treatment strategies for relapsed BM include maximum safe resection combined
DOI: 10.4236/ojmn.2021.112010
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with chemotherapy and/or re-irradiation [11]. Surgical treatment of intramedullary metastases allows the histological and molecular diagnosis, but its benefits in improving neurological status, quality of life and survival remains a controversial matter. In our case, the surgical treatment did not influence the postoperative neurological status. In contrast, Goyal et al. [2] reported the case of a
14-year-old child who underwent surgery for intramedullary metastasis. The patient improved neurologically initially post-operatively before dying from the
spread of the disease. Inoue et al. [3] also described intramedullary metastasis at
initial diagnosis in a 4-year-old boy who was managed with biopsy and chemotherapy. The child died about three months later from the spread of the disease.
Madhugiri et al. [4] also reported a case of spinal cord metastasis diagnosed in a
19-year-old patient treated with radiotherapy and chemotherapy with an unchanged neurological status and who was a loss to follow-up.
Surgery is an option of treatment, but it does not control the spread of the
disease. Re-irradiation with stereotactic radiosurgery appeared to have no potential toxicity if recommended dose constraints to the spinal cord are carefully observed [14]. Distant failure appears to be the rule despite re-irradiation of recurrent medulloblastoma. However, retreatment achieves potential benefits for the
survival with the association between longer survival with chemotherapy and
additional radiotherapy [13]. The median survival after relapse was 10.3 months
(range, 1.3 to 80.5) [13]. Clinical trials are needed to assess combined therapeutic approaches on metastases of MB.

4. Conclusion
The follow-up of patients with MB is crucial to diagnose recurrence early. The
metastases of MB and especially of intramedullary spinal metastases are difficult
to manage with a poor prognosis. Knowledge of the medulloblastoma dissemination mechanisms seems to be fundamental and could help define a more effective therapeutic strategy.
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