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Abstract. Medulloblastoma (MB) is a highly malignant 
primary brain tumor, which occurs in the cerebellum or 
posterior cranial fossa. MB is most commonly identified 
in children <10 years of age. The disease is rare in adults, 
affecting patients aged between 30 and 50  years of age, 
with an incidence of 0.5 cases per 1,000,000  individuals. 
Extraneural metastases are reported in 7-10% of cases, most 
commonly involving the bones and more rarely involving the 
lymph nodes, visceral organs and bone marrow. The current 
study presents the case of a 36‑year-old male who underwent 
a gross total resection followed by radiation therapy to the 
craniospinal axis for the treatment of MB. The patient subse-
quently developed widespread metastasis, which involved the 
soft tissue of the occipital bone. Subsequently, the patient was 
administered palliative radiotherapy and initially exhibited 
a good clinical response. However, the patient succumbed at 
18 months post‑diagnosis due to dissemination of the disease. 
The literature on the extraneural metastasis of MB is also 
reviewed in the current study.

Introduction

Medulloblastoma (MB) is the most common primary brain 
tumor in children; however, the malignancy rarely occurs 
in adults (1). In total, 7-10% of patients diagnosed with MB 
develop extraneural metastases, which most commonly 
involve the bone and lymph nodes, and recently, the frequency 
of reported extraneural metastases has increased (2-4). The 
visceral organs are less common sites of extraneural spread 
in medulloblastoma  (5). It is generally believed that the 
overwhelming majority of cases reported with extraneural 

metastasis occur in patients who underwent a craniotomy (6). 
At present, typical treatments for high-risk childhood MB 
include maximal surgery, craniospinal radiation therapy and 
adjuvant chemotherapy (7‑9). The 2- and 5-year overall survival 
rates following diagnosis of extraneural metastasis have been 
reported to be 31 and 26%, respectively (10). In general, the 
survival rate is considered to be poor. In the current study, the 
case of a 36-year-old male MB patient with recurrent disease 
involving the soft tissues of the occipital bone is presented, as 
well as the subsequent treatment course of the patient. In addi-
tion, the extraneural metastasis of MB is discussed. Written 
informed consent was obtained from the patient for the publi-
cation of this case report and any accompanying images.

Case report

On November 15, 2009, a 36-year-old male presented at the 
Binzhou Medical University Hospital (Binzhou, China) with 
nausea and vomiting that had persisted for 5 days, but was not 
accompanied by headache, visual impairment or ataxia. The 
patient had no significant previous medical history. Cranial 
magnetic resonance imaging (MRI) revealed the presence of 
a lesion in the fourth ventricle. Total spinal MRI revealed no 
evidence of additional central nervous system disease. Subse-
quently, three days after presentation, the patient underwent 
a posterior fossa craniotomy with gross total resection of the 
tumor, in which the cerebrospinal fluid (CSF) circulation was 
restored, without the insertion of a drainage strip. Following 
histopathological analysis, the resected tumor was diagnosed 
as average risk MB (Fig. 1A). The patient was administered 
external beam radiation therapy to the craniospinal axis at a 
dose of 36 Gy for 4 weeks, followed by a boost to the posterior 
fossa at a dose of 54 Gy for 6 weeks, completing therapy in early 
February 2010. Simultaneously, temozolomide (100 mg/day) 
was administered orally 1 h before each radiotherapy treat-
ment up to the end of radiotherapy.

One month after the completion of radiotherapy, the patient 
noticed an occipital mass without clinical symptoms, but did 
not seek medical attention. The tumor grew to ~4x5x6 cm3 
in size, until September 28, 2010, when a surgical excision 
was performed. The histopathological diagnosis was also of 
MB (Fig. 1B). The patient experienced left‑sided chest pain, 
and bone and chest computed tomography (CT) scans revealed 
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fourth left rib metastasis (Fig. 2). On December 16, 2010, the 
fourth left rib was resected. Histopathological analysis revealed 
metastatic small cell cancer in the bone and soft tissue, which 
was associated with the clinical response. Subsequently, 
according to the histopathological analysis of the fourth left rib 

resection and considering the previous biopsy, metastatic MB 
was diagnosed (Fig. 1C). One month after surgery, the patient 
experienced pain in multiple locations. Repeat bone and CT 
scans revealed multiple bone metastases in several ribs, the 
pelvis (Fig. 3), the humeri and the femora. Consequently, the 
patient was administered palliative radiotherapy and oxyco-
done hydrochloride prolonged-release tablets (20 mg/12 h) to 
relieve the symptoms. The patient succumbed at 18 months 
post‑diagnosis due to dissemination of the disease.

Discussion

MB is the most common primary brain tumor in children, 
however, the occurrence of MB in adults is extremely rare, with 
an incidence of 0.5 cases per 1,000,000 individuals. In adults, 
80% of MB cases occur prior to the end of the fourth decade of 
life. Extraneural metastasis in MB is rare, occurring in 7‑10% 
of MB patients, and 1-2% of patients at the time of the initial 
diagnosis (10). At present, treatment for high-risk childhood 
MB includes maximal surgery, craniospinal radiation therapy 

Figure 1. Histopathological staining of the (A) craniocerebral tumor, (B) occipital tumor and (C) fourth left rib metastases revealing tumors composed of a high 
density of cells, with unclear cytoplasm and round or oval‑shaped nuclei with increased euchromatin (hematoxylin and eosin staining; magnification, x200).

  A   B

Figure 3. Pelvic computed tomography demonstrating multiple bone metas-
tases (arrows).

  C

Figure 2. Axial chest computed tomography scan of the thoracic inlet revealing bone destruction and local soft tissue mass formation in the fourth rib. (A) Bone 
destruction at the upper edge of the fourth rib, with a small area of local soft tissue mass formation at the thoracic inlet. (B) Evident bone destruction and local 
soft tissue mass formation in the fourth rib. (C) Bone destruction in the fourth rib, with a large area of local soft tissue mass formation. (D) Local soft tissue 
mass formation at the lower edge of the fourth rib.
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and adjuvant chemotherapy. Surgical resection is the standard 
primary treatment for MB (10). Surgical techniques have three 
primary goals: i) Restoring normal CSF flow; ii) maximal 
tumor resection; and iii) obtaining tissue for histopathology. 
Radiotherapy to the craniospinal axis at a dose of 36 Gy for 
4 weeks followed by a boost to the posterior fossa at a dose of 
54 Gy for 6 weeks has been adopted as standard practice. In 
a French multicenter study, a radiotherapy dose of <50 Gy to 
the posterior fossa was found to be a poor prognostic factor 
for MB patients (11). The extent of resection and the interval 
between surgery and radiotherapy were also prognostic factors 
of MB (12,13). Chemotherapy has been administered for the 
treatment of MB for >20 years; initially, the regimens were 
the same as those used to treat childhood MB, however, 
temozolomide has begun to replace older chemotherapeutic 
combinations with a reasonable efficacy and decreased adverse 
effects (7,14).

The clinical presentation and imaging features of the 
disease are different in adults compared with children with MB, 
and have the following characteristics: i) The craniosynostosis 
of adults has closed and thus the compensatory ability of the 
cranial space is poor. The cranial sutures of infants and small 
children have not closed, and thus the effects of intracranial 
pressure (ICP) differ. In infants, the fontanels bulge when the 
ICP is too high. However, the course of the disease in adults is 
relatively short. In the present case, the patient presented with 
nausea and vomiting that had persisted for 5 days. ii) More than 
half of adult MBs are located in the cerebellar hemispheres, 
whereas MBs in children are usually located in the cerebellar 
vermis; cystic necrosis and calcification within the tumor are 
more common in adults with MB than in children (8). iii) The 
brain and spinal cord of adults are mature and thus have good 
tolerance for post‑operative radiotherapy.

Infiltration of the subarachnoid space and consequent 
metastatic spread via the CSF is common in MB (10), but 
extraneural metastasis is extremely rare. The rarity of extra-
neural metastasis may be due to the following factors: i) The 
lack of intraparenchymal lymphatic vessels; ii) the collapse 
of tumor‑adjacent intracerebral veins; iii) the inability of the 
intracerebral environment for the selection of metastatic malig-
nant clones; iv) the presence of the blood-brain barrier; and 
v) the short survival time of the affected patients. Notably, the 
majority of patients with extraneural metastasis have undergone 
craniotomy. In a previous study, Pasquier et al (6) reported that 
237/247 (96.0%) of patients with extraneural metastasis had 
previously undergone craniotomy. Patients with unresectable 
tumors exhibit a worse outcome, often succumbing to primary 
disease prior to the development of extraneural metastasis. 
Extraneural metastases may be induced iatrogenically, such 
as peritoneal metastasis with ventriculoperitoneal shunts (15), 
hematogenous metastasis secondary to disruption of blood 
vessels during surgery, seeding on the incision and direct 
extensions from the central nervous system (16).

In the present case, we hypothesize that the dural suture 
may not have been sufficiently tight intraoperatively and thus, 
implantation metastasis occurred around the incision following 
the procedure. Radiotherapy was administered to the general 
target area; the surgical incision was not provided with targeted 
attention, and additionally, as this was the head and neck 
junction, coldspot (insufficient radiation dose deposition) was 

prone to emerge in the succession of the radiation field, which 
leads to the deficiency of the radiotherapy dose. The clinical 
course of osseous metastasis of this patient was possibly 
initial transfer of the tumor cells to the neck and then into the 
venous system, followed by transfer to multiple bone tissues. 
For a patient to be classified as intermediate risk according to 
the MB classification (17), further study is required to ascer-
tain whether the application of preventive chemotherapy is 
required and when to administer radiotherapy, or whether it 
should be implemented concurrently (17). Thus, to prevent 
metastasis, during surgery the surrounding tissue must be 
protected to reduce damage, the surgical field must be kept 
clean, and the post‑operative suture must be closed or the 
dura repaired, ensuring enhancement of the ‘tumor-free 
concept’. If signs of metastasis are identified, prophylactic 
radiotherapy of the whole brain and spinal cord should be 
administered promptly following surgery, close attention 
should be paid to the surgical incision to avoid coldspot, the 
radiation dose should be increased and chemotherapy should 
be implemented.

When the current patient with MB developed an extra-
neural metastasis, the disease progressed rapidly. After the 
termination of active treatment, the patient succumbed to 
the disease 18 months after diagnosis. The outcome is thus 
poor in patients with MB with extraneural metastasis. In 
conclusion, we suggest that for a prolonged survival time 
in adults with MB, greater emphasis must be placed on the 
possibility of systemic involvement. Increased understanding 
with regard to the pathogenesis of systemic metastases may 
be useful for the development of more aggressive multimodal 
therapies in the future.
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