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Case Report

Exophytic glioblastoma multiforme originating from the
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Yoshifumi Horita, Masahiko Wanibuchi*, Yukinori Akiyama, Kengo Suzuki, Yoshinori Omori, Satoshi Iihoshi, Satoko Ochi, Takeshi Mikami,
and Nobuhiro Mikuni

Department of Neurosurgery, Sapporo Medical University, Japan

Abstract

Glioblastoma multiforme (GBM) is most frequently located in the supratentorial region of the brain. In this paper, we report the case of a 25-year-old man who
presented with a heterogeneous tumor with exophytic features and located in the caudal fourth ventricle. The tumor was subtotally resected and the patient underwent
radiotherapy at a dosage of 50 Gy and concurrent chemotherapy with temozolomide. Histopathological examination revealed the typical features of conventional
GBM. The patient independently performed the activities of daily living for 11 months. However, after identifying a recurrence of the tumor in the dorsal medulla
oblongata, the patient suddenly died at home 12 months after diagnosis, likely due to respiratory arrest. To the best of our knowledge, it is extremely rare for GBM to
occur in the medulla oblongata and only eight cases have been described in detail. Patients with intrinsic GBM of the medulla oblongata died within three months.
In contrast, patients with exophytic GBMs of the medulla oblongata survived for more than one year. Patients with GBMs that occurred in the medulla oblongata
and exhibited exophytic growth patterns had a better prognosis than patients with intrinsic GBMs because the tumors could be more radically and safely resected.

Introduction the tumor was tightly attached to the medulla oblongata and to the bilateral

) ) ) ) posterior inferior cerebellar arteries, a subtotal excision was achieved.
Glioblastoma multiforme (GBM) is most frequently found in

the supratentorial region of the brain, but in less than 4% of cases
it can occur in the posterior fossa [1]. In the infratentorial region,
GBM usually arises in the pons [2]. GBM occurring in the medulla
oblongata is extremely rare. GBM in the medulla oblongata has only
been described in detail in eight cases. In this paper, we report on the
surgical treatment and outcome of a patient with a GBM arising from
the medulla oblongata that exhibited an exophytic growth pattern to
the fourth ventricle.

Case report

A 25-year-old man presented with a progressive headache.
Neurological examination of the patient showed mild dysarthria
and dysphagia. The patient also had sporadic singultus. The patient
had a history of bipolar disorder that was diagnosed when he was 20
years old. Preoperative magnetic resonance imaging (MRI) showed
a heterogeneous and ring-like enhanced mass after administration
of gadolinium-diethylenetriamine pentaacetic acid (Gd-DTPA). The
mass appeared hypointense in a T1-weighted image and hyperintense

in a T2-weighted image of the lower half of the fourth ventricle and the
foramen of Magendie (Figures 1A, 1 B). The tumor had an exophytic
growth pattern and had dimensions of 28 x 35 x 30 mm (Figures 1C,
1D). Cerebral angiography demonstrated that the bilateral posterior
inferior cerebellar arteries provided blood to the tumor.

The tumor was approached via a median suboccipital craniotomy
with additional removal of the C-1 arch. After opening of the dura
mater, a yellow/red- colored tumor containing many vascular structures
was observed. Under intraoperative electrophysiological monitoring, a
microsurgical excision was carefully performed. During this procedure,
the exophytic character of the tumor became apparent. Intraoperative
histopathology suggested that the tumor was a malignant glioma. Since
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Figure 1. Preoperative magnetic resonance (MR) images: A. The tumor appears
hypointense in a T1-weighted image. B. A T2-weighted image shows hyperintense tumor.
C, D. Contrast-enhanced MR images show exophytic features that is located in the fourth
ventricle and the foramen of Magendie
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Histopathological examination of paraffin-embedded tumor
specimens confirmed the diagnosis of conventional GBM. A
characteristic pseudopalisading appearance with geographical necrosis
and pleomorphic nuclear atypia, and microvascular proliferation
were observed (Figure 2A). There were no giant cells or rhabdoid
components. Immunohistochemistry demonstrated substantial glial
fibrillary acidic protein reactivity in the tumor cells. The proliferation
rate determined by the Ki-67 index was 40% (Figure 2B). Ninety
percent of the tumor cells were p53-positive. O-6-methylguanine-DNA
methyltransferase (MGMT) mutation was not noted and isocitrate
dehydrogenase 1 staining was negative.

Postoperatively, the patient experienced slightly worsening
dysarthria and dysphagia, with transient loss of the gag reflex.
Postoperative MRI showed a small residual tumor at the foramen of
Magendie without dissemination (Figures 3A, 3B). Radiation therapy
with a total dose of 50 Gy/ 25 fractions and concurrent treatment with
temozolomide (TMZ: 75 mg/m?) were administered for 42 days. After
the combined radiation and chemotherapy, MRI revealed a recurrence
of the tumor in the lateral, third, and fourth ventricles (Figures 3C,
3D). Nimusutine (ACNU: 30 mg/m?) was then added to the TMZ
(150 mg/m?) chemotherapy twice. An MRI performed seven months
after the operation demonstrated regression of the tumors (Figures
3E, 3F). After discharge from the hospital, the patient received TMZ

Figure 2. Micrographs of the tumor sections: A. The characteristic, pseudopalisading
appearance with geographical necrosis, pleomorphic nuclear atypia, and microvascular
proliferation are shown by hematoxylin and eosin staining. B. Ki-67 staining indicates a
proliferation rate of 40%.

Figure 3. Postoperative magnetic resonance (MR) images: A, B. MR images enhanced
with Gd-DTPA that were obtained immediately after surgery show a small residual tumor
at the foramen of Magendie without dissemination. C, D. MR images taken three months
post-operation reveal recurrence of the tumor in the lateral and fourth ventricles. E, F. MR
images taken seven months after operation demonstrate tumor regression
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(200 mg/m?) treatment for five months, while local recurrence of the
tumor was kept under control. He continued to independently perform
his activities of daily living and his Karnofsky performance scale was
maintained at 90%. The patient suddenly died of respiratory arrest 12
months after his diagnosis.

Discussion

GBM seldom arises from the medulla oblongata. Brainstem gliomas
constitute 10-20% of brain tumors in children [3-5] and less than 2% of
brain tumors in adults [6]. The primary location of brainstem gliomas
is the pons (71.5%), followed by in the medulla oblongata (19%), and
the midbrain (7.5%) [7]. GBMs are less common in the brainstem.
Mantravadi et al. reported 12 cases in which GBMs were found in
the brainstem during autopsy. They found that the primary locations
were the pons (83.3%) and the medulla oblongata (16.7%) [2]. Only
eight cases of GBMs in the medulla oblongata have been reported.
Most patients with malignant brainstem gliomas died within one year
and rarely survived for more than 18 months despite multimodality
treatment [8]. There are no obvious reports in the literature that
describe the reason that GBM seldom arises in the medulla oblongata.
However, the human brain contains 100 billion neuronal cells and
about ten times more glial cells [9], indicating the pons may be the
most common site of GBM in the brainstem because it has a larger
volume compared to the midbrain and the medulla oblongata.

A total of nine cases, including ours, have been reported of
GBMs arising from the medulla oblongata in which the pathological
findings were described (Table 1) [8,10-15]. Histopathological analysis
indicated that all the patients had conventional GBM except for in
one case reported by Luetjens et al. in which the patient had a giant
cell GBM [12]. The neurological symptoms of the nine patients with
GBM originating in the medulla oblongata were headache, dysphagia,
hemisensory disturbance, and gait disturbance (ataxia or paresis),
followed by rhinolalia, emesis, and singultus. Of the nine reported
cases, exophytic growth of the tumor was observed in five cases and
intrinsic growth patterns were observed in the other four cases. Surgical
resections were performed in six cases (five cases of exophytic tumor
growth and one case of intrinsic growth). An autopsy was carried out
in all of four cases of intrinsic tumor growth.

The prognosis is much worse for patients with tumors that have
intrinsic growth patterns compared to patients with tumors that
have exophytic growth patterns (Figure 4). All of the patients in the
intrinsic group died between 10 days and three months of diagnosis,
although the patients in the exophytic group were alive for an average
of 18 months. Two of the five patients in the exophytic group were
alive more than two years after diagnosis. There are some similarities
between the case we report here and that reported by Chotai et al.
[11]. They reported a case of a patient with an exophytic GBM that
originated in the medulla oblongata. Treatment with TMZ followed
by radiation (54 Gy) therapy after a subtotal resection of the tumor
resulted in survival of the patient for 19 months without recurrence.
The patient we describe was also treated with TMZ and radiation (50
Gy) after subtotal resection, however, postoperative MRI after three
months revealed a recurrence of the tumor, so ACNU was then added
to the TMZ monotherapy twice. The Ki-67 labeling index differs
between our case and the case reported by Chotai et al. [11]. They
reported a Ki-67 index of 10-20%; however, we report a Ki-67 index
of 40%. Additionally, malignant brainstem gliomas tend to have high
rates of cerebral spinal fluid seeding of tumor cells [7].

Some authors have suggested that patients with brainstem gliomas
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Table 1. Summary of GBM of medulla oblongata reported in the literature.

Authors Year Age/sex Growth
Queiroz et al. 1974 13/F Intrinsic
Abbott et al. 1991 15/F Intrinsic

Yoshimura et al. 2003 28/M Intrinsic
15/M Exophytic
Kyoshima et al. 2004 55/M Exophytic
Luetjens et al. 2009 40/M Exophytic
Chotai et al. 2012 51/F Exophytic
Yoshikawa et al. 2013 63/F Intrinsic
Our case 2015 25/M Exophytic

A: alive; D: dead; NA: not available; Tx: therapy; *: dose unclear; **: agent unclear
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Figure 4. Overall survival according to the growth patterns of GBMs arising from the
medulla oblongata. (Int: intrinsic type, Exo: exophytic type).

that exhibit dorsally exophytic growth patterns have a better prognosis
than patients with tumors that have intrinsic growth patterns [15,16].
For example, Jallo et al. suggested that the majority of dorsally
exophytic brainstem gliomas could be managed successfully with a
subtotal resection [5]. Because the medulla oblongata performs vital
functions [8,10], the growth of intrinsic GBMs from the medulla
oblongata directly damages the structures that maintain these vital
functions. Therefore, the survival time of patients with this type of
tumor is assumed to be shorter than that of patients with exophytic
GBMs. Additionally, extensive dissection in this region often results in
significant morbidity and mortality.

The brainstem has many axonal tracts that pass to the spinal cord,
cerebrum, or exit as cranial nerves [3]. Epstein ef al. proposed that the
medulla oblongata has two anatomical barriers, the cervicomedullary
and the pontomedullary junctions [17]. The former barrier includes the
pyramidal decussation, the internal arcuate fibers, and the efferent fibers
from the inferior olivary complex that streams from a ventromedial
position toward the inferior cerebellar peduncle located posterolaterally.
The latter barrier includes the transverse fibers (pontocerebellar
tracts) that travel from the pontine nuclei to the contralateral middle
cerebellar peduncle. Therefore, growth of the tumor originating within
the medulla is limited rostrally by the pontomedullary junction and
caudally by the cervicomedullary junction. Dorsally exophytic tumors
in the medulla oblongata expand in the direction of least resistance,
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Resection Irradiation (Gy) ChemoTx Ki 67 (%) Outcome
(months)
- - - NA D (0.3)
Total - - NA D (3)
- - - 20.7 D (3.5)
Subtotal 50 + 25.5 D (12)
Total + T™Z NA D (27)
Total 60 ™Z 15 A(24)
Subtotal 54 ™Z 10-20 A(19)
- 8 ™Z 23 D (0.6)
Subtotal 50 ™Z 40 D (12)

which is towards the floor of the fourth ventricle. For these reasons,
dorsally exophytic brainstem gliomas have relatively good surgical
outcomes because they can be successfully resected.

We have reported a rare case of dorsally exophytic GBM arising
from the medulla oblongata. The patient presented in this report had
a better outcome and was able to perform the activities of daily living
following surgical resection and radiochemotherapy. Patients with
dorsally exophytic GBMs originating in the medulla oblongata may
survive for longer periods because the tumors can be more radically
and safely resected than intrinsic GBMs.
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