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INTRODUCTION

Brainstem gliomas are rare in adults and represent < 2% of gli-
omas. A small number of these gliomas are glioblastoma multi-
formes (GBMs) (1). In contrast to pediatric patients, adult brain-
stem gliomas show heterogeneous natures and have variable 
radiologic findings and prognoses. Few reports describe brain-
stem GBMs with radiologic-pathologic correlation due to the 
overall rarity of brainstem GBMs and the limitations of tissue 
confirmation caused by procedure-related risks (2). Herein, we 
presented a case of primary pontine GBM with computed to-
mography (CT), magnetic resonance imaging (MRI), and his-
topathologic findings. We also performed a relevant literature re-
view on this disease.

CASE REPORT

A 47-year-old female patient presented with drowsy mental 
state and gait disturbance for 30 days before admission. At the 
initial neurological examination, there was neurologic deficit of 
the left cranial nerve VI, VII, and VIII with horizontal diplopia, 
hemifacial palsy, absent corneal reflex, and hearing disturbance. 
There were no abnormal findings for muscle strength and deep 
tendon reflexes in both the upper and lower extremities. Radio-
logical evaluations were requested for suspicion of a space occu-
pying lesion during admission. Contrast enhanced CT images 
revealed a poorly defined, isoattenuated mass-like lesion in the 
pons and left cerebellopontine angle. This lesion showed het-
erogeneous enhancement with a central non-enhancing com-
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ponent and measured 3.2 × 2.6 cm (Fig. 1). MRI showed an in-
filtrative mass with an indistinct margin in the pons and left 
cerebellopontine cistern, which extended to the left Meckel’s 
cave. This tumor was homogenously hypointense on T1-weight-
ed images and heterogeneously hyperintense on T2-weighted 
images. The left superior cerebellar artery was encased by the 
tumor. The lesion showed a heterogeneous enhancement with 

non-enhancing component following injection of gadolinium, 
which suggested intratumoral necrosis (Fig. 2). Peritumoral 
edema was observed in the adjacent cerebellum and ipsilateral 
midbrain. The patient underwent a left suboccipital craniotomy 
for stereotactic biopsy. The histopathological examination con-
firmed that the tumor was a GBM. The specimen was com-
posed of yellowish-gray and pinkish-gray soft tissues. The mi-

Fig. 1. CT scans of primary pontine glioblastoma multiforme in a 47-year-old woman presented with drowsy mentality and gait disturbance.
A. Axial non-enhanced CT scan shows an ill-defined isoattenuation mass in the pons and left cerebellopontine angle.
B. Axial contrast-enhanced CT image shows a heterogeneously enhancing mass with central non-enhancing foci.
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Fig. 2. Representative MRI of primary pontine glioblastoma multiforme in a 47-year-old female patient.
A. Axial T2-weighted MR image demonstrates a heterogenously hyperintense tumor with partially defined margin. 
B. Axial pre-contrast T1-weighted MR image reveals a homogeneously hypointense tumor.
C. Axial post-contrast fluid attenuated inversion recovery image shows a heterogeneously enhancing tumor with partial obstruction of the fourth 
ventricle and peritumoral vasogenic edema.
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croscopic analysis showed a dense cellularity and ill-defined cell 
borders with extensive cytoplasmic and numerous nuclear 
pleomorphism. The immunohistochemistry analysis revealed 
that the lesion was positive for glial fibrillary acidic protein with 
a 40% Ki-67 index and 3% p53 index (Fig. 3). After the surgery, 
the patient received concomitant chemo-radiotherapy.

DISCUSSION

Brainstem GBMs are extremely rare in adults, and the majority 

of these tumors occur in the pons (1). Badhe et al. (3) performed 
a retrospective analysis of 45 cases of brainstem gliomas and 
found that 24% occurred in patients > 20 years of age. Addition-
ally, 15% percent of tumors were grade IV. Most of the tumors 
were located in the pons (55%), followed by the medulla (31%), 
and the midbrain (13%). However, a previous study of 100 histo-
logically confirmed adult brainstem gliomas revealed that ana-
plastic astrocytomas (43%) were the most common glioma fol-
lowed by GBMs (28%) and diffuse astrocytomas (15%) (4).

The clinical features are variable depending on the tumor lo-

Fig. 3. Pathologic findings of primary pontine glioblastoma multiforme in a 47-year-old female patient.
A. Photomicrograph (original magnification, × 100; hematoxylin and eosin stain) shows dense cellularity, nuclear pleomorphism and a variable
nuclear:cytoplasmic ratio.
B. GFAP staining (immunohistochemistry, × 200) shows diffusely positive immunoreactivity, presenting brownish staining. This result indicates 
astrocytic nature of tumor.
C. Approximately 40% of cells have Ki-67 reactivity, which demonstrates increased cell proliferation (original magnification, × 200; Ki-67 stain).
GFAP = glial fibrillary acidic protein

A B C

Fig. 2. Representative MRI of primary pontine glioblastoma multiforme in a 47-year-old female patient.
D-F. Axial (D), sagittal (E), and coronal (F) enhanced T1-weighted MR images show a heterogeneously enhancing tumor with intratumoral ne-
crosis involving pons and left Meckel’s cave.
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cation. The symptoms include the following: cranial nerve palsy, 
cerebellar sign, visual disturbance, headache, sensory disturbance, 
pyramidal sign, gait disturbance, motor weakness, or sensory 
change (5). The diagnosis and classification of brainstem GBMs 
are often based on radiological findings, especially by MRI be-
cause of the overall rarity and limited available tissue (2, 4, 6). 
CT findings of brainstem GBMs typically show a hypodense or 
isodense mass (7). The MRI findings usually appear as a hetero-
geneously enhancing infiltrative mass with T1 hypointensity and 
T2 hyperintensity (7-9). GBMs may also present as a heteroge-
neous signal intense mass. The tumor often reveals non-enhanc-
ing intratumoral components that suggest necrosis and surround-
ing edema. Kwon et al. (10) demonstrated that rapid diffusion 
MRI, thallium single photon emission CT and positron emis-
sion tomography could increase the diagnostic yield. These ra-
diological findings are the most important for initial evaluation 
of the brainstem GBM. However, it is often difficult to differenti-
ate brainstem GBM from other diseases, which may have simi-
lar imaging features such as non-glial high grade tumors, infec-
tious, inflammatory, autoimmune or vascular diseases in clini-
cal practice (2, 5). Therefore, a surgical biopsy is used to make a 
definite diagnosis of the brainstem lesion. Another advantage of 
surgical biopsy is tumor decompression, which leads to better 
therapeutic outcomes. Although image-guided stereotactic biopsy 
of the brainstem is considered a safe and reliable procedure, the 
optimal methods and routes of biopsies are still debated (2, 5).

Herein, we reported a case of primary pontine GBM in a pa-
tient with multiple neurologic deficits. The radiological and clini-
cal findings of the brainstem lesion can be nonspecific as shown 
our case, and the rarity of brainstem GBM in adults can lead to an 
even more challenging diagnosis in clinical practice. Although it is 
often difficult to differentiate GBM from other mimicking diseas-
es, GBM should be considered for a radiologic differential diagno-
sis in patients with space-occupying brainstem lesions.
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백지연1 · 백혜진1,2* · 문진일2 · 조수범2 · 최보화2 · 배경수2 · 전경녀2 · 최대섭3 · 신화선3

교뇌에 발생하는 다형성 교모세포종은 드문 뇌종양이다. 본 저자들은 47세 여자 환자에서 발생한 원발성 교뇌 다형성 교모

세포종의 영상 소견 및 병리학적 소견을 보고하고자 한다. 또한, 문헌 고찰을 통하여 원발성 교뇌 다형성 교모세포종에 대한 

이해를 돕고, 교뇌에 발생하는 공간 점유성 병변이 있을 때 해당 뇌종양을 감별진단으로 고려해보아야 함을 알리고자 한다.
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