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Influence of partial resection on survival
in glioblastoma: a case report

Glioblastoma, known for its aggressive behavior and poor prognosis, presents a formidable challenge in the
realm of neuro-oncology. The conventional freatment paradigm for glioblastoma typically involves maximal safe
surgical resection followed by adjuvant chemotherapy and radiation therapy, with the overarching goal of prolonging
survival and mitigating symptom burden. Despite the concerted efforts directed towards these therapeutic modadilities,
the overall prognosis for glioblastoma patients remains dismal, particularly in cases where only partial fumor resection
can be achieved. This case study seeks to explore the impact of partial resection on survival outcomes in individuals
diagnosed with glioblastoma. A 44-year-old male presented with a constellation of symptoms including impaired
speech, recurrent headaches, weekly seizures, and left-sided weakness. Due to the tumor’s location near the
motor strip, which posed a significant risk for neurological deficits, a decision was made to pursue partial resection,
resulting in the removal of approximately 74 % of the tumor mass. Subsequent to the surgical intervention, the patient
underwent a six-week course of chemotherapy utilizing temozolomide (75 mg/m?), albeit without adjunctive radiation
therapy. Notably, the patient experienced improvement in symptomatology following the completion of therapy and
demonstrated a survival duration of five months post-diagnosis. This case serves to underscore the potential therapeutic
utility of partial resection as a viable treatment approach for glioblastoma, particularly in scenarios where achieving
total tumor excision is deemed unattainable due to critical anatomical considerations. Furthermore, it underscores the
imperative of individualized treatment strategies tailored to each patient’s unique clinical circumstances. Moreover, it
emphasizes the critical need for ongoing research endeavors aimed af refining freatment approaches and improving
outcomes for glioblastoma patients, particularly those with unfavorable prognostic profiles.
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lioblastoma multiforme (GBM) represents a
predominant and exceedingly aggressive kind
of glial tumor that mostly affects the central nervous
system in adults. Although intensive treatment
techniques such as surgical intervention, radiation,
and chemotherapy have been implemented, the
prognosis remains greatly limited [2, 9].
Approximately 15 % of all brain tumours are com-
prised of glioblastoma. Primarily impacting individu-
als over the age of 50, glioblastoma exhibits a higher
incidence in males compared to females [4]. Surgical
resection of tumor is crucial to Glioblastoma (GBM)
treatment. Comprehensive observational studies and
literature reviews using objective evaluations of re-
section (EOR) consistently show a strong link between
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maximum tumor removal and improved GBM out-
comes [10, 11].

The median survival of GBM patients increases to
6 months with surgical resection alone. When surgi-
cal resection is combined with radiation treatment,
there is a substantial enhancement in 12-month sur-
vival rates. Given the highly infiltrative nature of GBM,
radiation treatment alongside chemotherapy has
been shown to further improve survival outcomes.
Notably, the addition of concurrent chemotherapy
with temozolomide (TMZ) following surgical resection
and radiation treatment has resulted in a significant
improvement in survival, with rates extending to
14.6 months [5].

In this case study, we present the clinical scenario
of a patient who underwent partial resection of glioblas-
toma followed by a 6-week course of temozolomide
therapy, without adjunctive radiotherapy. Despite the
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omission of radiotherapy from the treatment regimen,
the patient achieved a survival outcome of 5 months.

Case Report

A 44-year-old male cab driver from Uzhhorod,
Ukraine, went to the Neurosurgery Department of the
Regional Clinical Centre of Neurology and Neurosur-
gery after a month of slurred speech, severe head-
aches, and weakness in his left arm and limbs. On top
of that, he said that once a week, usually in the eve-
ning, he would have generalised tonic-clonic seizures
for around 30—40 second. Neither a personal nor
a family medical history of trauma was found. A het-
erogeneous lesion with uneven boundaries and ne-
crotic patches was detected by Magnetic Resonance
Imaging (MRI). Typical characteristics indicating of
the aggressive and infiltrative nature of glioblastoma
were peritumoral edema and mass effect following
contrast injection, along with considerable enhance-
ment. A tumour volume of 32.6 cm?3 was determined
by volumetric analysis (Fig. 1).

The patient was administered steroid and anti-epi-
leptic medication on the second day of hospitalisation
to control inflammation, edema as well as seizure.
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73,7 % removal

Fig. 1. The volumetric analysis
of tumor volume pre-operatively

Fig. 2. \lolumetric analysis
of residue volume of tumor
post-operatively

Following this, a surgical procedure was conducted,
which entailed a partial removal of the tumor because
of location of tumor close to motor strip. The volu-
metric analysis performed on a subsequent magnetic
resonance imaging (MRI) scan conducted on the sec-
ond day after surgery revealed a significant decrease
in tumour volume by 73.7 %. The predicted amount of
residual tissue was determined to be 8.6 cm? (Fig. 2).
Following the surgical procedure, the patient did
not encounter any difficulties except there was still
weakness of lower limbs. Following the initial di-
agnosis, it was advised that the patient get further
chemotherapy and radiation. The individual made
the decision to engage in a chemotherapy treatment
plan consisting of temozolomide for a duration of six
weeks, with a daily dosage of 75 mg/m?2. During the
two-month follow-up period, the patient had a de-
crease in symptoms. Nevertheless, he opted against
pursuing radiation. Unfortunately, the individual suc-
cumbed to the ailment after a period of five months.

Discussion

The glioblastoma, which is considered to be the
most common kind of malignant primary brain tumor,
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is categorised as a high-grade glioma on the medical
spectrum [5]. Gross total resection, which refers to
the complete removal of tumors, presents consider-
able difficulties in the treatment of GBM due to the
disease’s extremely invasive nature, which is char-
acterised by the persistence of microscopic tumours.
This significantly adds to the unfavourable prognosis
associated with GBM.

The primary focus of efforts is to get the most op-
timal and secure resection, with a special emphasis
on tumour areas that are anatomically accessible.
After surgery, it is routine to offer adjuvant radiation
treatment and chemotherapy, usually with temozolo-
mide. Furthermore, there is ongoing investigation
into the possible use of novel therapeutic modali-
ties, including as immunotherapy and antiangiogenic
drugs, as supplementary approaches to established
therapies. Nevertheless, despite the progress made
in therapy methodologies, the median survival dura-
tion for individuals with GBM continues to fall below
15 months [5, 9].

The ideal surgical strategy for addressing glioblas-
toma has been widely recognised as maximal safe
resection. Recent research findings suggest that en-
hancing the degree of tumour removal in individuals
recently diagnosed with glioblastoma is linked to en-
hanced survival rates. This highlights the significance
of pursuing optimal tumour excision while prioritising
safety during surgical procedures [8].

The surgical treatment of glioblastoma is becom-
ing increasingly personalised and multimodal. Imag-
ing, surgical equipment, and intraoperative monitor-
ing have all contributed to the improvement of tumor
removal while simultaneously reducing the amount of
damage to brain tissue [3].

G. Hallaert et al. [7] included were 159 patients. 37
individuals had biopsy-only and 73 partial resections.
Median OS for all patients was 13.4 months. PR had
a median OS of 12.2 months in unmethylated tumour
patients. PR was an independent positive predictive
factor in multivariate Cox regression, along with age,
Karnofsky Performance Score, and MGMT-methyla-
tion [9]. In contrast, our case study revealed that the
patient’s overall survival (OS) was just 5 months.

Resection degree correlates with survival rate im-
provement, even when tumours are difficult to remove.
A multicenter study of high-grade gliomas found that
excision of the dominant tumour increased overall
survival compared to biopsy alone. Resection patients
had a median overall survival of 12 months, whereas
biopsy patients had a median survival of 4 months [6].

Bjorland et al. found that a total of 158 individu-
als who were diagnosed with glioblastoma and had
undergone biopsy or partial resection were found
under our study. A total of 106 patients (67.1 %) had
partial resection. The median age (range) in the par-
tial resection group was 62.2 (p = 0.90). The median
overall survival in the biopsy group was 8.1 months,
but in the partial resection group it was 11.1 months
(p = 0.19) [1]. In contrast, the results of our case
study showed that the patient’'s OS was only five
months after undergoing chemotherapy and a partial
resection during which about 74 % of the tumour was
removed. Radiotherapy was not chosen as the treat-
ment treatment.

In summary, the implementation of adjuvant che-
motherapy in conjunction with radiation is a viable
treatment approach that has the potential to improve
survival rates in individuals with newly diagnosed
GBM who have had PR. Therefore, in order to enhance
overall survival results, it may be advisable to provide
chemotherapy and radiation concurrently to all pa-
tients with GBM who have received surgical surgery.

Conclusions

This case study emphasises the complexity of
glioblastoma care and the need for early detection,
surgery, and multimodal therapy. After surgical re-
moval of partial tumor volume, however the patient’s
decision to avoid radiotherapy may have affected
the long-term prognosis. In glioblastoma treatment,
surgery, chemotherapy, and radiation are important.
Partial resection can relieve symptoms, but chemo-
therapy and radiation are needed to slow disease pro-
gression and enhance survival. Finally, this instance
shows the importance of individualised and detailed
treatment plans tailored to each patient’s needs to
optimise GBM outcomes.

Ethics approval and consent to participate. This study was approved by the Research Ethics Committee,
Faculty of Medicine, Neurosurgery Department, Uzhhorod National University.

Consent for publication. Not applicable.

Availability of data and material. The datasets used during the current study are available from the corresponding author

on reasonable request.
The authors declare that they have no competing interests.

Funding. Not applicable (No funding was received for this research).

Authors’ contributions: study supervision — V. S., A. S.; conception and design — D. C.; statistical analysis — D. C.;
first draft of manuscript — D. C.; critical revision of the first draft — A. S., T. H.; revised submitted version — all authors;

approval of submitted version — all authors.

YKPAIHCbKWUWA HEBPOJIOTIYHUM XXYPHAN -

2024, N21



KNIHIYHUA BUNAAOK

Reference 6. di Russo P, Perrini P, Pasqualetti F, et al. Management and out-
come of high-grade multicentric gliomas: a contemporary single-
1. Bjorland LS, Fluge @, Kurz KD, et al. Overall survival from institution series and review of the literature. Acta Neurochir.
glioblastoma: partial resection versus biopsy. Neuro-Oncology. 2013;155:2245-51. doi: 10.1007 /s00701-013-1892-9.
2021;23(Suppl 2):ii49-ii50. doi: 10.1093/neuonc/noab180.171. 7. Hallaert G, Pinson H, Vanhauwaert D, et al. Partial resection offers
2. Bryukhovetskii IS, Bryukhovetskii AS, Khotimchenko YS. New an overall survival benefit over biopsy in MGMT-unmethylated
biomolecular approaches to the treatment of glioblastoma multi- IDH-wildtype glioblastoma patients. Surg Oncol. 2020;35,:515-9.
forme. Bull Exp Biol Med. 2015 Apr;158(6):794-9. doi: 10.1007/ doi: 10.1016/j.suronc.2020.10.016.
$10517-015-2864-2. 8. Laws ER, Parney IF, Huang W, et al. Survival following surgery and
3. Chaulagain D, Smolanka V, Smolanka A, Havryliv T. Advancements prognostic factors for recently diagnosed malignant glioma: data
in surgical management of glioblastoma: current trends and from the Glioma Outcomes Project. J Neurosurg. 2003;99(3):467-
promising future directions. Int Neurolog J. 2023;19(5):155-9. 73. doi: 10.3171/jns.2003.99.3.0467.
doi: 10.22141,/2224-0713.19.5.2023.1015. 9. Omuro A, DeAngelis LM. Glioblastoma and other malignant glio-
4. Chaulagain D, Smolanka V, Smolanka A, Havryliv T. Glioblas- mas: a clinical review. JAMA. 2013;310:1842-50. doi: 10.1001/
toma: a literature review. MixHapoAHWIN HEBPOJIOTIHHWI KypHa. jama.2013.280319.
2023;18(8):32-7. doi: 10.22141/2224-0713.18.8.2022.987. 10. Sanai N, Berger MS: Glioma extent of resection and its impact on
5. Chaulagain D, Smolanka V, Smolanka A, Munakomi S. The patient outcome. Neurosurgery. 2008 Apr;62(4):753-64; discus-
impact of extent of resection on the prognosis of glioblastoma sion 264-6. doi: 10.1227/01.neu.0000318159.21731.cf.
multiforme: a systematic review and meta-analysis. Open Access  11. Sanai N, Polley MY, McDermott MW, Parsa AT, Berger MS. An

Maced J Med Sci. 2022 May 26; 10(F):345-54. doi: 10.3889/
0amjms.2022.8970.

extent of resection threshold for newly diagnosed glioblastomas.
J Neurosurg. 2011;115:3-8. doi: 10.3171/2011.2.jns10998.

YKPATHCbKUA HEBPOJIOTIYHUMA XYPHAN -

A. YAYAATAH, B. CMOAAHKA, A. CMOAAHKA, T. TABPUAIB

OBAQCHUIN KAIHIYHUIN LIEHTP HEMPOXIPYPTii TO HEBPOAOTIT YKrOpOACHKOrO HALLIOHOABHOIO YHIBEPCUTETY

BnAMB YOCTKOBOI pe3eKLii Ha BUXKUBAHHS MPU FAIOBGACCTOMI:
3BIiT NPO BUNAAOK

TAiloBAOCTOMQ, KA ACOLLIOETHCS 3 ArPECUBHUM NepPeBiroM TA MOraHUM NPOrHO30M, CTOHOBWUTL BEAUYE3HNI
BUKAVK Y Cchepi HEMPOOHKOAOTI. TPOAMLIMHA MOPOAUTMA AIKYBOHHST TAIOBAQCTOMM 303BUYOM NepeABaYae MAK-
CUMOABHO 6Ee3MeyYHy XipypriYHy peseKkLuito 3 HACTYMHOK OA’ FOBAHTHOK XiMIOTEpPAMIED TA NPOMEHEBOIO TEPAMIELD,
METOHO SIKUX € MOAOBMKEHHS TOMBAAOCTI BUXKMBAHOCTI TA MOM’ SIKLLUEHHS] TArapst CUMMTOMIB. HE3BAHKAKOUM HA Y3rOAXKEHi
3YCUAAS, CRPSIMOBAHI HA Lii TEPANEBTUYHI MOAOABHOCTI, 3AraAbHUIA MPOTHO3 AAS MALLEHTIB i3 AIOBAQCTOMOKO 30AULLIO-
E€TbCS1 HECMPUSITAUBMM, OCOBAMBO Y BUMAAKOX, KOAM BAOETLCS AOCSIITU AMLLIE YOCTKOBOI pe3eKLii MyXAHW. HoBeAeHO
KAIHIYHWM BUNOAOK BMAMBY HYOCTKOBOI pe3eKLjii HO pe3yAbTATU BUKMBAHHSI MALIEHTA 3 TAIOBGAACTOMOLO. Y 44-piyHOro
YOAOBIKAO MOAQ MECLLe CYKYMHICTb CUMMTOMIB, 30KPEMA MOPYLLUEHHST MOBU, MEPIOANYHUM TOAOBHUN BiAb, LLLOTVXKHEBI
CyAOMM Ta reMinapes. Yepes po3TALLYBAHHS MyXAHW NOBAN3Y MOTOPHOI CMYTY, LLO MOB’93AHO 3 BUCOKUM PU3MKOM
HEBPOAOTYHOTO AediLmTy, OYAO MPUNHATO PILLEHHS NMPOBECTU YACTKOBY peseKLUito. BuaaaeHo 6An3bKo 74 % macu
MYXAVHW. TTICAS XipYRriYHOrO BTPRYYAHHS NALIEHT MPOWLLIOB LECTUTMXKHEBUM KyPC XiMIOTEPANIT 3 BUKOPUCTAHHSIM TEMO-
30A0Miay (75 Mr/m2) 6e3 AOAQTKOBOT MPOMEHEBOI Tepanii. BapTo yBArn, WO NALIEHT BiASHAYMB MOAIMNLIEHHS CUMMITOMIB
MICAS1 30BEPLUEHHS Tepanii. TPUBAAICTb BUXKMBAHHSI — 5 MiC MICAS BCTOHOBAEHHS AlArHO3y. Llen BunaaoK CBiaAYMTE NPO
MOTEHLLIMHY TePANEBTUYHY KOPUCHICTb YOCTKOBOI pe3eKLi 1K MOXAMBOTO MIAXOAY AO AIKYBAHHS TAIOBAQCTOMK, OCO6B-
AVIBO KOAU AOCSITHEHHSI MOBHOTO BUAOAEHHST MYyXAVHN € HEMOXXAMBYM 3 YPAXYBOHHSIM QHATOMII, O TAKOX NPO HEOO-
XIAHICTb IHAMBIAYOABHOTO BUOOPY CTpATErii AiKyBAHHS BIAMOBIAHO AO KAIHIYHMX OBCTOBMH Y MALIEHTA. ICHYE noTpeba
B MOCTIMHUX AOCAIAHMLBKMX 3YCUAASIX, CMIPSIMOBAHMX HO BAOCKOHOAEHHST MIAXOAIB AO AiKYBAHHS MALEHTIB i3 TAloBAQC-
TOMOIO TA MOAIMLLEHHS MOrO PE3yALTATIB, OCOBAMBO B PA3I HECMPUSITAUBOrO MPOrHOCTUYHOTO MPOMIAIO.

KAO4OBI CAOBA: TAIOBACCTOMA, YOCTKOBA pe3eKLis, 06CsIr pe3eKLii, BUKMBAHHSI.

AAS UUTYBAHHS

# Chaulagain D, Smolanka V, Smolanka A, Havryliv T. Influence of partial resection on survival in glioblastoma: a case report. YKpQiHCbKMn HEBPOAOTIHHII XYPHAOA.
2024;1:40-43. doi: 10.30978/UNJ2024-1-40.

4 Chaulagain D,Smolanka V,Smolanka A, Havryliv T. (Influence of partial resection on survival in glioblastoma: a case report). Ukrainian Neurological Journal.2024;1:40-43.
http://doi.org/10.30978/UNJ2024-1-40.

2024, N°1

43



