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Glioblastoma multiforme (GBM) is the most frequent malignant and aggressive type of glioma. Most cases of GBM present as a
single solitary solid tumor; however, there are rare instances in which it may present as a cystic lesion. Here, we report an even
rarer case of GBM presenting as bilateral multicystic lesions, mimicking infectious etiology. Our case highlights the importance
of identifying clinical features of cystic GBM to ensure early diagnosis and treatment. A literature review was conducted in
PubMed, looking at the common characteristics and treatment options for cystic GBM.

1. Introduction

Of all the primary tumors of the brain, glioblastoma multi-
forme (GBM) is the most common malignant and aggressive
type [1]. It is a tumor known to arise from astrocytes and is
classified as a grade IV astrocytoma. Neuroepithelial tissue
tumors account for 30% of all adult primary brain and
central nervous system (CNS) tumors by the site. Of these,
GBM accounts for half (15%), with an annual incidence rate
of 3% [2]. Glioblastoma is usually presented as a single soli-
tary solid tumor; however, there are rare cases in which it
may present as a cystic lesion. We report a case of a patient
presenting with bilateral multicystic glioblastoma.

2. Case Summary

The patient is a 40-year-old Haitian man who presented
with progressive right-sided weakness, dysesthesias, and
headaches. He denies any symptoms of dizziness, vision

changes, nausea, vomiting, or neck stiffness. His neurolog-
ical exam showed upper motor neuron pattern weakness
(4 out of 5) in the right upper and lower extremities,
increased sensitivity to temperature in his right upper
and lower extremities, and gait abnormalities in his right
lower extremity. All reflexes were intact and no cranial
nerve abnormalities were detected. Computed tomography
(CT) scan of the head without contrast showed widespread
cystic lesions in the cerebral region of the brain. MRI
brain showed numerous bilateral intraparenchymal cystic
enhancing lesions, some of which demonstrated internal
hemorrhagic components (Figure 1). The largest cystic
lesion was in the left paramedian frontoparietal lobe mea-
suring 5.0 x 3.4 x 4.0 cm. It also demonstrated a significant
mass effect leading to distortion of the body of the corpus
callosum and the body of the left lateral ventricle. Another
lesion was found in the left caudate nucleus head region
measuring 2.1 x 3.0 x 1.6 cm. A left basal ganglia lesion pos-
terior to the left caudate nucleus lesion had a prominent rim
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Ficure 1: MRI images of the patient’s brain. (a, b) T1 postcontrast coronal sequences of the brain showing multiple cystic lesions of varying
sizes in the cerebral hemispheres. (c, d) T1 postcontrast axial sequences of the brain showing multiple cystic lesions of varying sizes in the

cerebral hemispheres.

of hemorrhagic products. The septum pellucidum was
shifted approximately 5mm to the right at the level of the
frontal horns of the lateral ventricles. On the right, one of
the lesions was centered in the white matter of the right supe-
rior frontal gyrus measuring 1.8 x 1.5 x 1.6 cm. CT chest and
abdomen did not show any primary or metastatic masses.
Syphilis serology was nonreactive, and the Quantiferon test
was reactive. The patient had no history of latent tuberculosis
(LTBI) therapy. Cerebrospinal fluid (CSF) analysis showed a
cell count of 10 WBC per mm?, protein 69 g/L, and glucose
70 mmol/L. CSF cytology was significant for atypical cells,
raising concern for malignancy. Other infectious workup
including venereal disease research laboratory (VDRL),
routine blood cultures, acid-fast bacillus (AFB), and serum
Cryptococcus antigen was negative. Human immune defi-
ciency (HIV) virus, galactomannan, Fungitell, and toxoplas-
mosis serology were negative.

The patient experienced worsening right lower extremity
weakness three days after his admission. His hemiparesis
had progressed to a full right lower extremity paralysis. CT

head without contrast demonstrated hyperdense material
layered within a cystic structure, likely representing blood
products. The fundoscopic examination did not report evi-
dence of retinal or subretinal parasites. The patient was
started on dexamethasone 4 mg every 6 hours for vasogenic
edema, which slightly improved his right-sided hemiparesis
and lower extremity paralysis. Despite cysticercosis anti-
bodies being tested negative, the patient was also initiated
on albendazole, praziquantel, and levetiracetam for the
empiric treatment of neurocysticercosis and seizure prophy-
laxis. Due to high suspicion of brain tuberculoma, the
patient was treated for latent tuberculosis.

On day eighteen, the patient had a right-sided open
resection craniotomy with biopsy and left-sided stereotac-
tic cyst drainage. The pathology of the specimen showed
high-grade, nonlymphoid neoplasm favoring glioblastoma
with undifferentiated small cell components (Figure 2) with
O-methylguanine-DNA-methyltransferase (MGMT) pro-
moter methylated. Next-generation sequencing with glioma
panel detected mutation in PTEN and APC with wild-type
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FiGure 2: Histology images of the biopsy specimen of the Brain. (a) Hematoxylin and eosin photomicrograph high power view (400x) of
high-grade small ovoid poorly differentiated neoplastic cells with a high N:C ratio (curved arrows) in the brain parenchyma (straight
arrow). (b) Hematoxylin and eosin photomicrograph low power view (100x) of high-grade small ovoid poorly differentiated neoplastic
cells with a high N:C ratio (curved arrow) with scant areas of the brain parenchyma (straight arrows).

IDHI1 and wild-type IDH2. The patient was deemed unfit for
surgery and was initially offered enrollment in clinical trial at
Memorial Sloan Kettering Cancer Center; however, he was
not interested. The patient ultimately elected to be treated
with the standard of care of concurrent chemotherapy with
radiotherapy followed by adjuvant chemotherapy with temo-
zolomide based on the Stupp trial [3]. His treatment was
modified to a shorter course of radiotherapy with concurrent
temozolomide followed by adjuvant chemotherapy based
on the study by Perry et al. [4]. The patient received a total
dose of 40.05 Gy, given in 15 daily fractions over three weeks,
along with concurrent temozolomide (75 mg/m?) for twenty-
one days. Interval CT of the head without contrast 10 days
after initial treatment showed decreased size of the brain
lesions. The patient did not receive adjuvant temozolomide
(150-200 mg/m®) for five consecutive days of a twenty-
eight-day cycle for up to 12 cycles as he decided to return
to Haiti.

3. Discussion

Glioblastoma was first described by Dr. Bradley W. L in
1880 [18]. It has been identified as a tumor with a median
survival of only 15-16 months and a 5-year survival rate of
5-10% [19]. GBM makes up about eighty percent of all pri-
mary tumors of the brain [20]. A thorough literature review
was conducted on PubMed using the following keywords:
“cystic glioblastoma”, “differential diagnosis of cystic glio-
blastoma”, “presentation of cystic glioblastoma”, and “treat-
ment of cystic glioblastoma”.

Table 1 shows a comprehensive literature review of the
common characteristics of cystic glioblastoma. There were
nine GBM cases with cystic components. Of those nine
cases, six were men, and three were women, corresponding
to 67% and 33%, which is similar to the incidence rate in
all GBM reported in the literature [21]. Also, the typical

age group for the presentation of GBM is between fifty-five
and sixty years though it can occur at any age [22]. In the
nine cases reported in Table 1, 45% were less than 55 years,
33% were between 55 and 70 years, and 22% were more than
70 years.

The most common signs and symptoms in patients with
cystic GBM seen in Table 1 are difficulties of speech (45%),
headache (33%), seizure (33%), hemiparesis (22%), and
peripheral vision disturbance (11%) which is similar to all
GBM from the literature [23]. In addition, some patients
have psychiatric symptoms, dermatological hypoesthesia,
and vertigo [24]. In our case, the patient had progressive
right-sided weakness and dysesthesias.

Diagnosing cystic glioblastoma can be challenging with
broad range of differential diagnosis including bacterial
abscess, tuberculosis, parasitic infections such as neurocysti-
cercosis, sarcoidosis, and primary and secondary brain
tumors [25]. Although rare, infectious processes can mimic
GBM as noted in Table 2. In our case, the patient was initially
treated for neurocysticercosis; however, there was still a
growing concern for malignancy. While GBM generally pre-
sents as a solitary solid lesion, however, GBM presenting as a
cystic lesion is a rare occurrence [26]. GBM presenting as
multiple cystic lesions is rarer as reported by Kumar et al. [7].

Magnetic resonance imaging (MRI) is the gold standard
modality for imaging as it can better show the complexity
and the heterogeneity of the tumor lesions compared to a
CT scan [27]. Surgical resection and biopsies are the gold
standards for confirming the diagnosis of glioblastoma
[28]. All the cases in Table 1 required tissue to confirm the
diagnosis of GBM. Our case was challenging as the brain
lesions mimicked an infectious process and a biopsy was
needed to confirm the diagnosis of GBM after the seven-
teenth day of admission.

The most common mutations involving GBM are TP53,
TERT, and PTEN, including amplifications in EFGR,
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PDGFRA, CDK4, CDK6, MDM2, and MDM4. IDH1 and
IDH2 mutations along with methylation of the MGMT have
been associated with a favorable prognosis. Numerous stud-
ies have shown that MGMT methylation was associated with
improved overall survival in patients receiving temozolo-
mide and radiotherapy or radiotherapy alone [29, 30].
Median survival for patients with methylation versus lack
of methylation is 21 months versus 15 months. Mutations
in EGFR, CDK4, and MDM2 confer a poor prognosis [26].

The median survival of GBM is generally poor, with a
median survival of less than a year [31]. While the literature
frequently outlines the treatment of GBM with solid lesions,
however, there are few case reports describing the treatment
of GBM with cystic lesions. The standard of care for the
treatment of GBM includes surgical resection, radiation,
and chemotherapy; however, interdisciplinary discussion
and clinical trials are often encouraged. Surgical resection
is often difficult due to the procedure’s invasive nature and
the tumor’s aggressiveness involving key areas of the brain
whose resection could lead to poor quality of life and would
not cure the condition [3]. In our case, our patient had
advanced disease and was not a suitable candidate for any
operative procedure because of the widespread distribution
of his lesions.

Besides the use of temozolomide, there are clinical trials
using anti-VEGF therapy, a vaccine against EGFRVIII and
MGMT inhibitors. Cloughesy et al. added bevacizumab to
the current standard of care, which improved progression-
free survival (PFS) in a patient with GBM [32]. Other anti-
angiogenic drugs in clinical trials include cediranib and
cilengitide [33, 34]. Another modality explored by Sampson
et al. is the use of a vaccine against epidermal growth factor
variant III (EGFRvIII) which showed a median survival of
22 months [35]. A study by Adair et al. utilized a novel
gene therapy using mutant methylguanine methyltransfer-
ase gene-modified hematopoietic stem and progenitor cells
to mitigate myelosuppression by alkylating agents in three
glioblastoma patients, of which one patient had PFS of
more than 2 years after diagnosis. The longest surviving
patient in their study is currently more than 40 months
from initial diagnosis. Reported side effects from this trial
were mild and reversible [36].

In our case, the patient was treated with a short course of
concurrent radiotherapy with temozolomide [4], showing
response to treatment with decreasing size of his brain
lesion. However, he was unable to complete his adjuvant
chemotherapy as he decided to return to his home country.

4. Conclusion

Cystic glioblastoma can present in unusual ways, most com-
monly as a mimicker of infection, which can delay diagnosis
and appropriate therapy. This case highlights the importance
of identifying clinical features and presentations of cystic
GBM to ensure early diagnosis and treatment. Clinicians
need to maintain vigilance when encountering a patient with
any lesions in the brain and keep GBM as part of the differ-
ential. An aggressive approach with a biopsy might be bene-
ficial when the initial workup for a cystic lesion is unclear. It

is also clear that glioblastoma, whether cystic or noncystic, is
treated in one of two ways. The standard of care includes
surgery, radiotherapy with concomitant temozolomide, or
participation in a clinical trial. With limited treatment
options and poor clinical outcome, the treatment decision
is ultimately a shared decision between the patient and the
clinician. There are new promising therapies; however, fur-
ther clinical investigation is warranted for such devastating
disease.
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