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Abstract

Intracranial dissemination is rare among patients with glioblastoma multiforme (GBM). Very few
GBM patients develop symptoms from intracranial dissemination, as most do not surviving long
enough for intracranial dissemination to become clinically evident. Herein, we report a case of
GBM in a 39-year-old woman who underwent surgical resection, concomitant chemoradiother-
apy, and seven courses of adjuvant chemotherapy with temozolomide. The patient then com-
plained of an instable gait and hearing loss. Imaging studies demonstrated that although the
primary intracranial tumors were well-controlled by treatment, contralateral cerebellopontine
angle seeding dissemination was present. The patient died 3 months after the diagnosis of seeding
dissemination. In light of a previous report and our current case, heightened awareness could
promote surgical strategies that minimize the possibility of dissemination, including avoiding
ventricular entry or a no-touch strategy.

Keywords
Glioblastoma, case
temozolomide

report, intracranial dissemination, prognosis, no-touch strategy,

Date received: 28 March 2022; accepted: 20 June 2022
SState Key Laboratory of Translational Medicine and
Innovative Drug Development, Jiangsu Simcere
Pharmaceutical Co., Ltd.

“The First Clinical College of Shandong University of

'Department of Otolaryngology, Shandong Provincial
Hospital Affiliated to Shandong First Medical University
2Department of Neurosurgery, Shandong Provincial
Hospital Affiliated to Shandong First Medical University
3Department of Neurosurgery, Qilu Hospital, Shandong
University

*Department of Neurosurgery, Second People’s Hospital
of Xintai

Chinese Traditional Medicine

Corresponding author:

Zhen Zhang, Department of Neurosurgery, Shandong
Provincial Hospital Affiliated to Shandong First Medical
University, No. 324 Jingwuweigi Road, Huaiyin District,
Jinan City, Shandong Province, Jinan, 250021, China.
Email: zhangzhen@sdfmu.edu.cn

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative
G Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits

non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed

as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://orcid.org/0000-0002-6072-353X
mailto:zhangzhen@sdfmu.edu.cn
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/03000605221112047
journals.sagepub.com/home/imr

Journal of International Medical Research

Introduction

Glioblastoma multiforme (GBM) is the
most aggressive primary brain tumor in
adults, accounting for 12% to 15% of all
intracranial tumors.! The prognosis of
GBM patients remains poor even with
improvements in surgery, chemotherapy,
and radiotherapy. During the last few
years there have been an increasing
number of reports about GBM dissemina-
tion, which is attributed to the prolonged
survival of GBM patients after tumor exci-
sion.”? However, the incidence of GBM
dissemination is lower than what is
observed in autopsy studies.* Many studies
have shown that GBM dissemination indu-
ces fatal outcomes. The median survival time
of GBM patients ranges from 11 to
17 months; however, the average time
between a diagnosis of GBM seeding dis-
semination and death is only 2 to 3 months.’

Case report

A 39-year-old female patient with an unre-
markable past medical history presented
with  headache and unilateral limb
weakness and was admitted to our hospital.
Neurological examination showed no posi-
tive signs. A head magnetic resonance imag-
ing (MRI) scan revealed a long-T1 and
long-T2 cystic and solid mass measuring
4.9 x 4.7 x 3.6 cm with obvious peritumoral
edema in the right frontotemporal lobe,
which compressed the lateral ventricles.
After gadolinium injection, the mass was
heterogeneously enhanced (Figure la, b
and c). Then the patient underwent a
gross total resection of the right frontotem-
poral tumor. The methylation status of the
O6-methylguanine-DNA methyltransferase
(MGMT) promoter in the GBM sample
was analyzed using methylation-specific
PCR, and the MGMT promoter was
found to be unmethylated.

Pathological examination of the tumor
identified it as GBM. Immunohistochemistry
(IHC) of the tumor demonstrated negative
staining for glial fibrillary acidic protein
(GFAP). The Ki-67 labeling index was
60% (Figure 2a, b, ¢ and d). Three weeks
after uneventful postoperative recovery, the
patient started to receive concomitant che-
moradiotherapy with temozolomide (TMZ;
75mg/m?/day) and external beam X-ray
irradiation therapy (60 Gy in 30 fractions),
which was tolerated well. Adjuvant chemo-
therapy with TMZ (200 mg/m?/day) for
5 days every 4 weeks was subsequently
administered. The patient’s initial symp-
toms were resolved, and head MRI
7 months after primary tumor resection
showed no recurrence (Figurel d, f and g).

It should be noted that after the seventh
cycle of adjuvant chemotherapy, the patient
complained of an instable gait and hearing
loss. Gadolinium-enhanced head MRI
revealed a new heterogeneously-enhanced
solid mass in the left cerebellopontine
angle region but no recurrence of the initial
tumor in the right frontotemporal lobe and
no spinal dissemination (Figure 3e, f and g).
The patient underwent secondary resection
of the tumor, and histology confirmed
GBM dissemination. IHC of the new mass
demonstrated positive staining for GFAP
and OLIG2 and a Ki-67 labeling index of
30% (Figure 3a, b, ¢, and d). Her family
refused further treatment, and the patients
died 3 months after the second surgery,
12 months after the initial diagnosis. We
have also included a table summarizing pre-
viously published articles of related cases
(Table 1). The reporting of this study con-
forms to CARE guidelines.®

Discussion

GBM is the most common malignant pri-
mary brain tumor, accounting for 12% to
15% of intracranial neoplasms.” GBM has
a reported global incidence of 2 to 3 per
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Figure I. Gadolinium-enhanced T |-weighted magnetic resonance imaging showing the intracranial tumors
in the right frontal and insula prior to surgery (a: coronal image, b: sagittal image, c: axial image). Gadolinium-
enhanced T|-weighted magnetic resonance imaging 7 months after surgery showing the tumor had been
completely removed (d: coronal image, e: sagittal image, f: axial image).

100,000 people.! Despite advancements in
diagnostic and therapeutic approaches,
GBM continues to have a poor prognosis
with patient survival at approximately 15
months after diagnosis.® Previous studies
indicated that GBM dissemination does
not occur, primarily due to the strong pro-
tective mechanisms in the central nervous
system, such as the lack of a true lymphatic
system in the brain and because the venous
sinuses are encased in dense dural mem-
branes, both of which hinder invasion.”'"
GBM patients have a short survival time
and commonly die from oncothlipsis, intra-
cranial hypertension, and other complica-
tions before metastasis develops.'?
Advancements in early detection and
therapeutic approaches have resulted in an
increased median survival for GBM
patients, which has consequently increased

the detection of GBM dissemination.'?
Autopsy studies have also described that
approximately 25% of GBM patients have
evidence of spinal subarachnoid seeding,
suggesting GBM dissemination is not
uncommon."'*'* With the prolonged sur-
vival of GBM patients, it is important to
study the GBM dissemination.

The most common metastasis sites for
GBM are the spinal cord, lungs, bone,
and lymph nodes.®> To date, the factors
that cause GBM metastasis remain unclear.
Cellular spread in the subarachnoid space
seems to be the most likely cause for intra-
cranial and spinal dissemination. According
to the literature, ventricular entry at opera-
tion, repeated tumor resection, male sex,
ependymal invasion, fissuring of the epen-
dymal due to hydrocephalus, depressed
immune function after radiotherapy and
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Figure 2. (a) Hematoxylin and eosin staining of pathological sections after the first operation.
(b) Immunohistochemistry showing the tumor was negative for GFAP; (c) the tumor was positive for
OLIG2; (d) the Ki-67 labeling index was 60%.

Figure 3. (a) Hematoxylin and eosin staining of pathological sections after the second operation.

(b) Immunohistochemistry showing the tumor was positive for GFAP; (c) the tumor was positive for OLIG2;
(d) the Ki-67 labeling index was 30%. Magnetic resonance imaging performed after the 7th chemotherapy
cycle revealed the presence of a mass in the left cerebellum. The mass appeared hyperintense on enhanced
magnetic resonance imaging performed, with obvious heterogeneous enhancement (e: coronal image,

f: sagittal image, g: axial image).
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chemotherapy, and fragmentation of the
tumor in contact with cerebrospinal fluid
were all associated with a statistically signif-
icant increased incidence of central nervous
system dissemination.’

In this case, the primary tumor was
located at the lateral fissure, making cellu-
lar spread in the subarachnoid space the
most likely cause. Heightened awareness
can promote surgical strategies that mini-
mize the possibility of dissemination,
including avoiding ventricular entry or a
no-touch strategy.

The prognosis of GBM patients with dis-
semination is bleak and almost always leads
to fatal outcomes. The median time
between a diagnosis of GBM dissemination
and death is approximately 2 to 3 months,'?
and treatment is primarily palliative.

Conclusion

GBM dissemination is common to some
extent. Heightened awareness will promote
surgical strategies that reduce the possibility
of dissemination, including avoiding ven-
tricular entry and a no-touch strategy.
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