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INTRODUCTION

Simultaneous occurrence of multiple brain tumors is usually 
thought of in patients with genetic disorders such as neurofi-
bromatosis, von Hippel Lindau’s disease, tuberous sclerosis, 
or those who have received radiation therapy [1,2]. Multiple 
tumors at adjacent sites found in patients who do not have 
these factors are rare.

We present a case of a 68-year-old male patient who pre-
sented with gait disturbance and was finally diagnosed with 
adjacent site foramen magnum meningioma and nasopharyn-
geal carcinoma. 

CASE REPORT 

A 68-year-old male patient was admitted to our hospital with 
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Multiple primary tumors at adjacent site are rare. We report a rare case of coincidentally found naso-
pharyngeal cancer and ventral foramen magnum meningioma. The 68-year-old male patient presented 
with a year history of ataxia. Radiological examination revealed lesions in the nasopharyngeal space 
and ventral foramen magnum. A needle aspiration biopsy for nasopharyngeal space and surgical re-
moval for foramen magnum lesion were performed. The pathological diagnoses were nasopharyngeal 
cancer and meningioma, respectively. The concomitant occurrence of these two tumors is very rare 
and there is no known association between these two tumors. We report a case of ventral foramen 
magnum meningioma simultaneously present with nasopharyngeal carcinoma.
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a year history of ataxia. He had difficulties in balance, walking, 
speaking, and swallowing. 

The MRI revealed the dura based well enhancing mass com-
pressing brainstem severely in the ventral foramen magnum 
suggesting meningioma and another heterogenous mass in 
the posterior nasopharyngeal wall with invasion into the pre-
vertebral muscles, clivus and extrusion into the sphenoid sinus 
suggesting nasopharyngeal cancer (Fig. 1). Ultrasonography-
guided core needle biopsy was performed on the neck lymph 
node. On pathologic examination, poorly differentiated basa-
loid cellular nests in fibrotic stroma (Fig. 2A) and diffusely pos-
itive reaction on p63 stain (Fig. 2B) was revealed confirming 
nasopharyngeal carcinoma. 

For the treatment of foramen magnum meningioma, the sur-
gical removal via the far lateral approach was performed. We 
used medial transposition of vertebral artery and linear dural 
incision lateral to vertebral artery. The occipital condyle and C1 
lateral mass was drilled partially to expose the dura (Fig. 3A). 
The dural attachment of the tumor in the ventral portion of the 
foramen magnum and the clivus was exposed from the ante-
rior side of the vertebral artery (Fig. 4A and D). Internal bulk-
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Fig. 1. Preoperative axial (A), coronal (B), and sagittal (C) gadolinium-enhanced T1 weighted MRI scans. A 4.2×2.3×3-cm sized well en-
hancing mass at retroclival area is compressing medulla and shows bilateral V4 segments encasements. Another heterogeneous enhanc-
ing mass in the posterior nasopharyngeal wall with invasion into the prevertebral muscle and clivus is observed.

Fig. 2. Photomicrograph of nasopharyngeal mass (A and B) and an excised specimen of foramen magnum mass (C and D). On pathologi-
cal examination, poorly differentiated basaloid cellular nests in fibrotic stroma (A; H&E, ×20) and diffusely positive reaction on p63 stain (B, 
×20) were observed confirming nasopharyngeal carcinoma. Meningothelial cellular proliferation and hyalinized vessels with occasional mi-
crocalcifications were noted (C; H&E, ×20). EMA stain (×20) shows diffusely positive reactionsuggestive of meningothelial meningioma (D). 
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meningioma.
After surgery, the patient received concurrent chemoradia-

tion therapy using 5-fluorouracil and cisplatin, and remnant 
meningioma was also included in the range of radiation ther-
apy. At the last follow-up, the patient is stable at 11 months 
post-surgery.

DISCUSSION

Nasopharyngeal carcinoma is an epithelial carcinoma aris-

ing was repeated while detaching the tumor from the origin 
dura. During the operation, cranial nerve (CN) V, VII, VIII and 
lower CNs were observed and preserved (Fig. 4B). After the 
tumor was sufficiently removed, the tumor in the area where 
the lower CNs responded to the neurostimulator was left (Fig. 
4C) as seen on postoperative MRI (Fig. 3B-D). On patholog-
ical examination, meningothelial cellular proliferation and hy-
alinized vessels with occasional microcalcifications (Fig. 2C) 
and diffusely positive reaction on epithelial membrane anti-
gen stain (Fig. 2D) was shown confirming the meningothelial 
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Fig. 3. Postoperative axial CT (A), gadolinium-enhanced T1 weighted axial (B), coronal (C) and sagittal (D) MRI scans. A: CT image shows 
the patient’s bone status after C1 partial laminectomy and partial condylectomy. B-D: Postoperative MRI scans show subtotal removal of 
the foramen magnum mass with residual tumor in the area where the lower cranial nerves responded to the neurostimulator.
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ing from nasopharyngeal mucosa. It is known that the 3-year 
survival rate is 68%–94% and the 5-year survival rate is 78%–
86% [3,4]. 

Epstein-Barr virus (EBV) infection is known as a risk factor 
[5]. The loci identified as genetic susceptibility genes confer-
ring nasopharyngeal carcinoma risk include HLA genes resid-
ing at the MHC region on chromosome 6p21, TNFRSF19 on 
13q12, MECOM on 3q26, CDKN2A/2B on 9p21, CLPTM1L/
TERT on 5p15 [6,7]. Loss-of-function mutations in the NF-
kB–negative regulators, CDKN2A/CDKN2B, CCND1 ampli-
fication, TP53, and PI3K/MAPK signaling pathways have also 
been studied as risk factors [6,8]. 

As a treatment method, chemotherapy and radiation ther-
apy are performed. In this case, radiation therapy and chemo-
therapy using 5-fluorouracil and cisplatin were also performed.

Foramen magnum meningioma is a rare tumor accounting 
for 0.3%–3.2% of all meningiomas [9]. It is defined as a menin-
gioma occurring between the inferior third of the clivus and 
the superior edge of the C2 body. In other words, it can be de-
fined as a meningioma arising between the jugular tubercle 
and the C2 laminae and posteriorly between the anterior edge 
of the squamous occipital bone and the C2 spinous process 
[10,11]. Most are intradural tumors, and in rare cases, up to 
10% may have an extradural or intra-extra dural location [11]. 

According to Lariboisière hospital’s classification system, this 
case could be classified as an anteriorly located tumor on both 
side of the vertebral artery [10,12].  

Treatment options include close observation and regular 
check-up, radiosurgery, and surgical removal. Surgical remov-
al is the gold standard of treatment, but it is not easy due to 
the surrounding important neurovascular structures. There-
fore, the treatment option should be set in consideration of 
the patient’s age, the patient’s condition including comorbidity, 
neurological abnormalities, and the degree of brainstem com-
pression. If the surgical removal is required, it is difficult to de-
cide which approach to choose. Various surgical approaches 
have been tried, and the most representative surgical approaches 
are far lateral approach, extreme lateral approach, anterolateral 
approach, posterior approach, and extreme-lateral infrajugu-
lar transcondylar-transtubercular exposure (ELITE) [13,14]. 
In the case of the above patient, there were symptoms of gait 
disturbance and weakness in the extremities, and the brain-
stem was severely compressed, so surgical resection was select-
ed. Structures that should be paid attention to in treating lesions 
in the foramen magnum include cerebellum, medulla oblon-
gata, lower CN IX–XII, rostral aspect of the spinal cord, up-
per CNs (C1 and C2), vertebral artery, posterior inferior cer-
ebellar artery (PICA), and anterior and posterior spinal arteries. 
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Fig. 4. Intraoperative photographs. A: Preremoval photograph showing the dural attachment of the tumor in the ventral portion of the fora-
men magnum and clivus from the anterior side of the vertebral artery. B: Surgical image shows cranial nerve (CN) VII, VIII, IX, X, XI remain 
intact after internal bulking was repeated while detaching the tumor from the dura. C: After sufficiently removing the tumor, the tumor in the 
lower CN area that responds to the neurostimulator was left behind. D: Postremoval photograph revealing the preserved vertebral artery 
and lower CNs. 
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physiology of a unique synchronous occurrence is not clearly 
known. Further research will give a clearer understanding of 
the synchronous relationship.

Multiple tumors are rare in patients with neither hereditary 
disease nor medical history, and choice of the treatment op-
tion is not easy. The surgeon should be aware of the possibili-
ty of coincidental presentation of the nasopharyngeal cancer 
and foramen magnum meningioma.
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