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in low-grade oligoastrocytoma: a case study

Abstract. Oligoastrocytoma (OA) is a part of the glial cell continuum, which also includes astrocytes and
oligodendrocytes. As defined by the World Health Organization, this type of tumor is considered low-grade
(grade 11). Oligodendroglioma and oligoastrocytoma are both diffusely infiltrating, slow-growing gliomas having
oligodendroglial or astrocytic cell architecture. Essentially, the surgical outcome in OA depends on the amount
of tumor removed during surgery, its location, the patient’s age, and the extent to which postoperative radiation
and/or chemotherapy were used. The concept of the amount of tumor excision and its impact on the surgical
outcome in OA patients is considered. The subject of this study is a 30-year-old man who had a history of seizures
and was diagnosed with OA. He underwent OA excision at the Regional Clinical Center of Neurosurgery and
Neurology in Uzhhorod, Ukraine. Using intraoperative neuromonitoring, surgeons were able to do a 63.5%
excision of the tumor followed by chemotherapy. As a result, the patient became seizure-free in the follow-up
period. The case study highlights the critical nature of surgical resection and subsequent chemotherapy in the
treatment of low-grade oligoastrocytoma. In certain individuals, a gross or subtotal surgical approach may
significantly decrease tumor volume, hence favoring future treatment. As a result, such a combination should
be regarded as a means of delaying radiation and improving the quality of life. Additional research is necessary

to identify patients who respond well to treatment.
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Introduction

Oligoastrocytoma (OA), an infiltrating glioma with oli-
godendroglial and astrocytic features, has been traditional-
ly defined as an oligodendroglial and astrocytic tumor [1].
OA diagnosis should be avoided based on the fourth edition
of the World Health Organization classification of tumours
of the central nervous system since molecular testing may
distinguish between the two types of glioma [2]. OA was
categorized as a separate entity within diffuse gliomas.
Glioblastoma multiforme was classified in the literature
as “a diffusely infiltrating tumor consisting of two separate
tumor cell types that have certain characteristics with those
of oligodendrogliomas or tumors with diffuse angiogene-
sis” [3]. Research has shown that almost all OAs are autolo-

gous tumors that may be categorized as either astrocytomas
(the most common OA) or oligodendrogliomas (the second
most common type) [4—7].

Given that assessing overall survival may be challeng-
ing because the majority of patients have prolonged sur-
vival duration, the primary target of any treatment should
be to preserve the patient’s neurological functioning and
quality of life. Several studies have shown that surgical
excision of low-grade glioma (LGG) has a considerable
effect on the tumor’s natural history [8—11]. Unfortu-
nately, a significant percentage of LGGs are located in
highly expressive brain areas, making effective removal
impossible. Additionally, in case of a diffusive pattern of
growth, surgery offers relatively little oncologically useful
resection area. After a biopsy has been conducted in this
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group of individuals, radiation or chemotherapy may be
used to help them recover.

We provide a case of a patient who had partial resection
of an oligoastrocytoma using functional magnetic resonance
imaging (fMRI) and intraoperative neuromonitoring to
ensure maximal resection while preserving the motor and
speech centers.

Case report

It has been a year since a 30-year-old male with no neu-
rological condition began experiencing a partial seizure af-
fecting the left arm and lower leg. On T1-weighted magnetic
resonance images, large left fronto-parieto-temporal tumors
were discovered in the Broca’s and Wernicke’s areas. The
location of the Broca’s and Wernicke’s areas was determined
using functional magnetic resonance imaging. The fMRI
technique was used to better understand the position of the
right hand’s motor center in relation to its anatomical loca-
tion in the left hemisphere (Fig. 1).

The patient was advised to have a craniotomy as a part of
our surgical resection strategy. Craniotomy was performed

with the support of intraoperative neuromonitoring in order
to accomplish maximal resection with minimal harm to the
eloquent region. When comparing pre- and post-surgical
volumes, a total of 63.5 % of the tumor was removed. Ac-
cording to volumetric analysis using T1 MRI performed
before surgery and 72 hours after it, post-operative tumor
volume was 92.51 ¢cm?® and pre-operative — 253.73 c¢m?
(Fig. 2).

Histological examination revealed that the MGMT
promoter was unmethylated, which matched the preced-
ing findings with a somewhat higher labeling index for Ki-
67 of 4 %. Three months after the patient’s discharge from
the hospital where he was recommended chemotherapy, a
follow-up examination found that the tumor had stabilized
but the frequency of seizures had decreased just one time in
that period and there were no signs of hemiparesis.

Discussion

Oligoastrocytoma is a subtype of glial cell continuum
that also includes astrocytic and oligodendrocytic cells. The
World Health Organization classifies these cancers as low-
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Figure 1. Functional MRI of the brain shows anatomical location of motor area,
Broca’s area and Wernicke’s area in relation to tumor
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grade or anaplastic. Increased cell density, pleomorphic,
nuclear atypia and higher mitotic activity are all hallmarks of
an anaplastic oligoastrocytoma. Diagnosis does not need the
presence of microvascular proliferation and necrosis [12].

Young patients (mean diagnosis age 35—45 years) often
have partial or generalized seizures as a symptom of these
malignancies [13]. Although less common, individuals may
present with headaches or have no symptoms at all [14].
Most oligoastrocytomas are found in the frontal or tem-
poral lobes, according to Beckmann and Prayson [15]. If
an intracranial mass is suspected, patients often undergo
non-enhanced computed tomography (CT) of the head as
the first step in diagnostic evaluation. Oligoastrocytomas
are commonly seen on CT images as intraaxial low-atten-
uation regions without concomitant edema. Unlike similar
high-grade lesions, these tumors are less likely to have a
significant influence on the population as a whole because
of their slow growth. T1-weighted images show a hypoin-
tense lesion, whereas T2-weighted images show a hyperin-
tense lesion. Contrast material enhancement may be seen
in around half of the oligoastrocytoma patients examined
by Shaw et al. [17].

Low-grade oligoastrocytoma survival has not improved
much despite advances in diagnosis and the appearance of
more intensive treatment regimens. For patients with low-

grade glioma, a recent research demonstrated a statistically
significant association between resection and overall survival
(both total and absence of cancer development) [11]. Surgi-
cal intervention remains the initial step, with the objective of
total resection [18]. A postoperative MRI must be performed
to ensure that the surgical resection was as complete as fea-
sible. Surgical excision is ineffective for infiltrative tumors
in critical locations, even if such criteria are applied to large
lesions in non-eloquent areas. Since these tumors are often
treated with radiotherapy, radiation-induced damage must
still be taken into consideration when determining treatment
choices [19]. Even while no agreement has been achieved on
the regular use of chemotherapy in the treatment of LGG,
especially astrocytomas, its effectiveness in terms of clinical
and radiographic response has been proven either as an ini-
tial treatment [20—23] or post-surgical and radiation treat-
ment [24, 25]. A successful response is defined as volumetric
shrinking or stablity over time, while full neuroradiological
remission is very rare. To understand why chemotherapy
response varies amongst histologically similar cancers, it is
necessary to understand how genetic aberrations accumulate
throughout progression from low- to high-grade malignan-
cies [26].

The tumor had been partly resected in our patient, ac-
cording to postoperative MRI results. It was not possible to

3 SDev:91.265 Sum: 3,157,944
Max: 396.000

20622 cm

Figure 2. T1-weighted MRI of the brain shows volumetric analysis of pre- and post-operative volume
of the tumor
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remove the entire tumor during surgery, but it did reduce
the size and effect of the tumor, as well as the frequency of
the patient’s seizures. If you want to know how a treatment
affects overall survival, you’ll need long-term monitoring.

Conclusions

To treat low-grade oligoastrocytoma, surgical resec-
tion and subsequent chemotherapy are critical. In certain
patients, a whole or partial resection may considerably re-
duce tumor volume, allowing for future therapy. As a conse-
quence, this combination may delay radiation and improve
quality of life. More studies are needed to identify people
who respond well to treatment.
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Ainak YayaaraiH, CmoaaHka B., CMoAaHKa A., [aBpuAiB T.

OBAQCHUU KAIHIYHNY LIEHTD HEVPOXIiPYPrii TA HEBOOAOTIT, YKrOpOACHKUE HALIOHAABHUM YHIBEPCUTET, M. Y Kropoa, YkpaiHa

PoAb 06csry pesekuii WoAO XipypriyHOro pes3yAbTaTy npu HU3bKOAUDEePEeHLiNnOBAHIN
OAIrOaCTPOUMUTOMI: KAIHIYHMIA BUNAAOK

Pe3ome. Omiroactpouuroma (OA) € 4YaCTMHOIO KOHTUHYYMY
DTalbHUX KJIITHH, 110 TAKOX BKJIIOYAE aCTPOLIMTU Ta OJIirOAeH-
IpoLUTH. 3a BU3HAYeHHSIM BcecBiTHBOI opraHizallii 0XopoHH
3I0pPOB’sI, TIel TUTT TyXJIMHU BBaXKAa€ThCsl HU3bKOMU(epeHIIiiioBa-
HuM (11 cryminb). OniromeHaporiioma i oxiroacTporToma € au-
Gby3HO iHOINBTPYIOUNME, TOBLILHO 3POCTAIOUMMM TJIiOMaMH, 110
MaloTh OJIITOACHAPOTIialbHy a00 aCTPOLIMTAPHY KJIITUHHY apXi-
TeKTypy. PaKTUIHO XipypriyHuil pe3ynbraT pu OA 3aJIeXKUTh Bil
00CcATY MyXJIMHU, BUJAJICHOTO TIi/l 9ac oIepallii, ii po3TairyBaHHs,
BiKy MallieHTa i CTyIeHs 3aCTOCYBaHHS MicC/IsioNepaliiiiHoro onpo-
MiHEHHS Ta/abo XimioTeparii. Po3risiHyTe TOHATTS 0OCSITY BUCI-
YEHHSI ITyXJIMHU Ta MOTO BIUIMB Ha XipyprivHUiA pe3ysIbraT y Talli-
eHTiB 3 OA. O6’ekToM HocmimkeHHs € 30-piuHUIA YOJIOBIK, KM
MaB Cy[IOMHi Hallaay B aHaMHe3i Ta B KOro OyJja JiarHOCTOBaHa
OA. Bunanennst OA nposezieHe B O6JacHOMY KJTiHIYHOMY LIEHTPi

Helpoxipyprii Ta HeBposorii (M. Yxxropon, Ykpaina). Bukopuc-
TOBYIOUM iHTpaomepaliifH1uii HEHPOMOHITOPUHT, Xipypru 3Mo-
[JI1 TIpoBecTH 63,5% BuUaNeHHS MyXJIMHM 3 MTOJABIIO XiMio-
Tepartieto. B pe3ybrari naiieHT y nepios criocTepexxeHHs He MaB
cynoM. lleii BUMamoK BUCBITIIOE KPUTUIHY IIPUPOIY XipypridHO1
pe3eKllii i momabloi XiMioTeparii mpu JiKyBaHHI HU3bKOaU (e -
peHLifoBaHOI 01ir0acTpPOLIUTOMMU. Y NESIKUX 0Ci0 TOTaJIbHUI 200
CyOTOTaJIbHUI XipypriuHMIA MiAXiZ MOXE 3HAUHO 3MEHIIUTH 00’ €M
MyXJIMHU, 10 CIIPUATHME MOJATBIIOMY JIIKyBaHHIO. Y pe3yJibra-
Ti TaKe MOEAHAHHS CJIil PO3MIsiAATU SIK 3aci0 BiICTpOUYEHHS pa-
nioTeparii Ta MOKpaIleHHs SIKOCTi XUTTs. HeoOXinHi 101aTKOB1
JOCJTIIKEHHST JUISl BUSIBJIGHHSI TIALLIEHTIB, sIKi 100pe pearyloTh Ha
JTIKyBaHHSI.

Ki11040Bi ¢J10Ba: oniroactporytoma; acTpoLiuTOMa; I1ioMa; 00-
CSIT pe3eKiil
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