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Role of extent of resection for the surgical outcome  
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 II). 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 cm3 and pre-operative — 253.73 cm3  
(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-

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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Figure 2. T1-weighted MRI of the brain shows volumetric analysis of pre- and post-operative volume  
of the tumor

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 
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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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Роль обсягу резекції щодо хірургічного результату при низькодиференційованій  
олігоастроцитомі: клінічний випадок

Резюме. Олігоастроцитома (ОА) є частиною континууму 
гліальних клітин, що також включає астроцити та олігоден-
дроцити. За визначенням Всесвітньої організації охорони 
здоров’я, цей тип пухлини вважається низькодиференційова-
ним (II ступінь). Олігодендрогліома і олігоастроцитома є ди-
фузно інфільтруючими, повільно зростаючими гліомами, що 
мають олігодендрогліальну або астроцитарну клітинну архі-
тектуру. Фактично хірургічний результат при ОА залежить від 
обсягу пухлини, видаленого під час операції, її розташування, 
віку пацієнта і ступеня застосування післяопераційного опро-
мінення та/або хіміотерапії. Розглянуте поняття обсягу висі-
чення пухлини та його вплив на хірургічний результат у паці-
єнтів з ОА. Об’єктом дослідження є 30-річний чоловік, який 
мав судомні напади в анамнезі та в якого була діагностована 
ОА. Видалення ОА проведене в Обласному клінічному центрі 

нейрохірургії та неврології (м. Ужгород, Україна). Викорис-
товуючи інтраопераційний нейромоніторинг, хірурги змо-
гли провести 63,5% видалення пухлини з подальшою хіміо- 
терапією. В результаті пацієнт у період спостереження не мав 
судом. Цей випадок висвітлює критичну природу хірургічної 
резекції і подальшої хіміотерапії при лікуванні низькодифе-
ренційованої олігоастроцитоми. У деяких осіб тотальний або 
субтотальний хірургічний підхід може значно зменшити об’єм 
пухлини, що сприятиме подальшому лікуванню. У результа-
ті таке поєднання слід розглядати як засіб відстрочення ра-
діотерапії та покращення якості життя. Необхідні додаткові 
дослідження для виявлення пацієнтів, які добре реагують на 
лікування.
Ключові слова: олігоастроцитома; астроцитома; гліома; об-
сяг резекції


