
Abstract. Background: Metastases of meningiomas are
infrequent and the site of extracranial metastasis such as the
bone is extremely rare. Case Report: A 75-year-old male had
a history of five sessions of surgery and gamma-knife
treatment for brain meningioma over a period of 29 years.
He visited our hospital because he noticed a swelling in his
anterior chest 2 years and 6 months after the final treatment.
After an open biopsy, histopathological analysis revealed the
mass to be a metastatic grade II meningioma. We resected
the tumor along with the sternum, ribs, pleura, and
pericardium. The patient had recurrences in the thoracic
cavity and pericardium postoperatively and received
radiation therapy. He also had metastasis in the abdominal
cavity, which spread rapidly. Conclusion: We report on a
rare instance of metastasis to the sternum in a case of
atypical meningioma, showing rapid growth and invasion
after long-term treatment.

Meningiomas are the most common primary central nervous
system neoplasms and constitute >30% of all intracranial
tumors (1). Most meningiomas are benign; therefore,
extracranial metastases are infrequent and occur in only
0.1% of all cases (1-3). Meningiomas are classified by the
World Health Organization grading scale into 3 types (grade
Ⅰ, Ⅱ, and Ⅲ), and about 20% of meningiomas are grade Ⅱ
(atypical) (4). Atypical meningiomas have an aggressive
potential and possibility of distant metastasis. The most
frequent site of extracranial metastasis is the lung, with other

sites such as the bone being rare (5-7). Here, we report an
extremely rare instance of metastasis to the sternum in a case
of atypical (grade Ⅱ) meningioma showing rapid growth and
invasion after long-term treatment.

Case Report

A 75-year-old male underwent five sessions of surgery and
gamma-knife treatment for brain meningioma over a period of
29 years. He visited our hospital because he noticed a swelling
in his anterior chest 2 years and 6 months after the final
gamma knife treatment. On physical examination, an elastic
hard mass measuring 7 cm in diameter was palpated in the
anterior chest. The mass adhered to the skin and was not
mobile on palpation. Laboratory data were within normal
limits. Computed tomography (CT) images showed cortical
destruction and extraosseous extension in the distal part of the
sternum (Figure 1). On magnetic resonance imaging, iso-
signal intensity on T1-weighted images and high signal
characteristics on T2-weighted images were observed (Figures
2 and 3). Apart from the sternum, no other site demonstrated
an uptake on positron emission tomography (PET)-CT (Figure
4). After an open biopsy, histopathological analysis revealed
the mass to be a metastatic grade II meningioma.
Microscopically, the tumor was composed of proliferating
epithelioid polygonal cells with mild cellular pleomorphism
(Figure 5). Immunohistochemistry showed that the neoplastic
cells were negative for BerEP4, EMA, CK7, CK20, S100,
HMB-45, Melan A, and NSE but positive for cytokeratin
AE1/AE3 and Ki-67 (30%). The mass grew rapidly without
any pain over a period of three weeks after the biopsy, and
measured 12 cm in size. CT images showed bone destruction
and invasion of the surrounding soft tissue (Figure 6). We
resected the tumor, including the skin flap measuring 13 cm,
body of the sternum, bilateral third to seventh ribs, pleura, and
the pericardium (Figure 7). Sternal reconstruction was
performed with expanded polytetrafluoroethylene membrane
titanium mesh (Figure 8) according to our previous report (8).
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The defect was covered using an anterolateral thigh free flap
and a tensorfascia lata musclocutaneous free flap (Figure 9).
The patient experienced recurrences in the thoracic cavity and
pericardium 2 months postoperatively and received radiation
therapy (20 fractions of 40 Gy). He had a recurrence around
the heart, outside of the irradiated field, 4 months
postoperatively, and received radiation therapy (deep; 12
fractions of 30 Gy + superficial; 5 fractions of 20 Gy). He had
a metastasis in the abdominal cavity that rapidly spread 6
months postoperatively. During radiation therapy, he suffered
severe pneumonia and died.

Discussion

Meningioma is one of the most common benign tumors of
the central nervous system; therefore, extracranial
metastases from meningiomas are very rare (1-3). The most
common metastatic site is the lung, followed by the liver
and regional lymph nodes, whereas bone is considered a
rare site of metastasis (5-7). Spinal and sacrum metastases
have been reported as frequent sites of bony metastases (1,
3, 7, 8-12). However, to the best of our knowledge, there
have been no reports of metastasis to the sternum, as seen
in the present case. 

Multiple treatments for local recurrence may cause
metastasis of atypical meningioma (3, 13). The interval
between the first treatment and metastasis to the bone can
vary from 3 to 168 months (14, 15). Previous reports have
revealed that the interval was shorter in patients with high-
grade meningioma (grade II, III) than in those with low-
grade meningioma (grade I) (3, 16). In the present case, the
patient underwent surgery and gamma-knife treatment for

brain grade II meningioma over a period of 29 years and
noticed a mass formation owing to metastasis 2 years and 6
months after the final gamma-knife treatment, indicating that
the interval was >31 years. Therefore, long-term follow-up
may be necessary to suspect or identify metastases even in
patients with high-grade meningioma. 

Metastasis is the process of dissemination of the tumor
cells from the primary lesion via the bloodstream to establish
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Figure 2. T2-weighted axial magnetic resonanse (MR) image showing
a very high signal of the sternum.

Figure 1. Plain computed tomography image showing cortical
destruction and extraosseous extension in the distal part of the sternum.

Figure 3. T1-weighted saggital magnetic resonanse image of the chest
showing iso signal of the sternum.



new growth in different organs (17). Recently, circulating
tumor cells (CTCs) have been reported to play an important
role in metastatic relapse via the vascular system and may
have the potential to form metastases (18, 19). Tumor cell

dormancy may be due to the microenvironment, response to
treatment, or the immune system (20). CTC is present in the
peripheral blood; when this cell type is present in the bone
marrow, it is referred to as disseminated tumor cell (DTC).
CTCs, which remain in the bone marrow as DTCs, and
DTCs, which circulate in the peripheral blood as CTCs, can
persist as dormant cells in the absence of cell division and
apoptosis (21-23). Bone marrow DTCs may exist in specific
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Figure 4. Positron emission tomography-computed tomography showing
no uptake other than the sternum.

Figure 5. High-power view of the histopathological specimen showing
proliferation of epithelioid polygonal cells (hematoxylin-eosin; ×400).

Figure 6. Plain computed tomography image after three weeks of biopsy
showing bone destruction and invasion to the surrounding soft tissue.

Figure 7. Resected tumor including the skin flap measuring 13 cm, body
of sternum, ribs, pleura, and pericardium.



organ niches and enhance the survival of DTCs, and may
remain dormant before developing into clinically detectable
metastases (24). CTC may stay in the bone marrow as DTC.
DTC may equally circulate in the peripheral blood as CTC.
We, therefore, hypothesized that meningiomas with DTCs in
the course of their metastatic growth may sometimes exhibit
a prolonged time lag after the first treatment as in the present
case (31-year interval).

The therapy for high grade meningioma consists of
surgical resection and focal radiation depending on the
complexity of the individual case, and there is no established
therapy for metastatic meningiomas (25, 26). The role of
chemotherapy as a subsequent treatment option for
recurrence remains inconclusive in the literature (12, 27). In
the present case, we were unable to retard the progression of
this disease despite intensive radiation therapy.

In the present case, bone metastasis occurred during long-
term treatment for primary meningioma over a period of 30
years. After metastasis, rapid growth and severe progression
happened abruptly. This case presents with a very low
incidence; hence, a high index of suspicion is required for
early diagnosis and prevention of clinical entity with proper
treatment.
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