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Summary 
 

Objective: Surgical resection is the most important part of glioblastoma treatment. The 
objective of this study was to determine the effect of reoperation on survival of patients with 
glioblastoma.  
Methods: Records of the glioblastoma patients operated between 2001 and 2010 by the senior 
author were analyzed retrospectively. Comparisons were made between patients who received 
(Reoperation group, n=50) and who did not receive (Monooperation group, n=111) 
reoperation with regard to age, gender, tumor localization, number of operations and length of 
survival.  
Results: No significant difference was found between two groups in terms of age, gender, and 
tumor localization. Mean follow-up duration was 12.7 months (range: 1-96 month). Mean 
lengths of survival after the first operation were 26.7 ±4.0 months and 12.2 ±1.6 months in the 
reoperation and monooperation groups, respectively (p<0.001). Regression analysis revealed 
that reoperation was the only prognostic factor determining the survival in recurrent 
malignant glial tumors. Moreover, surgical site was shown to affect survival; rate of mortality 
in patients operated on temporal side was statistically greater than that in patients operated on 
parietal side (p=0.01).  
Conclusion: Despite modern treatment strategies, reoperation is still the most important 
factor determining the length of survival in recurrent glioblastoma. 
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Tekrarlayan Ameliyatların Glioblastoma Hastalarında Sağkalıma Etkisi 
Özet 
 

Amaç: Cerrahi rezeksiyon glioblastoma tedavisinin en önemli kısmını oluşturmaktadır. Bu 
çalışmanın amacı reoperasyonun glioblastomalı hastaların sağkalımı üzerine etkisini 
belirlemektir.  
Araçlar: 2001- 2010 yılları arasında aynı cerrah tarafından opere edilen glioblastoma 
hastalarının dosyaları retrospektif olarak incelendi. Birden fazla defa opere edilen 
(reoperasyon grubu, n=50) ve bir kez opere edilen (monooperasyon grubu, n=111) hastalar 
yaş, cinsiyet, tümör lokalizasyonu, operasyon sayısı ve sağkalım süresi açısından 
karşılaştırıldı.  
Sonuçlar: Gruplar arasında yaş, cinsiyet, tümör lokalizasyonu açısından anlamlı farklılık 
saptanmadı. Ortalama takip süresi 12.7 ay (1-96 ay); ilk operasyondan sonra ortalama 
sağkalım süresi reoperasyon grubunda 26.7 ±4.0 ay, monooperasyon grubunda 12.2 ±1.6 ay 
(p<0.001) idi. Regresyon analizine göre tekrarlayan malign glial tümörlerde sağkalımı 
belirleyen tek prognostik faktör reoperasyon idi. Cerrahi yapılan bölgenin sağkalıma etkisi 
olduğu gösterildi. Temporal bölgeden opere olan hastalarda mortalite oranı parietal bölgeden 
opere olanlardan anlamlı olarak yüksek (p=0.01) idi.  
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Sonuç: Modern tedavi stratejilerine rağmen tekrarlayan glioblastomalı hastalarda sağkalım 
süresini belirleyen en önemli faktör reoperasyondur. 
 

Anahtar Kelimeler: Glioblastoma,reoperasyon, sağkalım 
 

INTRODUCTION 
Glioblastoma, the most malignant primary 
neoplasm of the central nervous system, 
constitutes 25% of all malignant nervous 
system tumors(15). Nearly all glioblastoma 
patients die within two years despite using 
multimodal treatments (maximum surgical 
resection, irradiation and 
chemotherapy)(22). After 2005, the 
recommended treatment of glioblastoma 
has become to be consisted of surgery and 
postoperative radiotherapy (RT), with 
concomitant and adjuvant 
chemotherapy(27). Maximal tumor resection 
is the principle during 
surgery(1,5,12,13,14,19,24,30). 

Patient age, functional status, grade of 
resection, type of oncological treatment, 
and methylation status of the O6-
methylguanine-DNA methyltransferase 
(MGMT) gene are among prognostic 
factors that have been identified(7,9,10). 

Glioblastoma recurrence is inevitable after 
a median survival time of 32 to 36 
weeks(11). Reoperation which has been 
described in 10–30% of glioblastoma 
patients is one of the studied prognostic 
factors(3,23,26). There is neither enough data 
about the role of the number of 
reoperations as a prognostic factor nor a 
consensus about its ideal timing. A period 
greater than 6 months between the initial 
surgery and recurrence has been associated 
with longer survival(2,4,7,10,29). Durmaz et al. 
reported no significant difference in length 
of survival after the first reoperation(6). 
Indications for reoperation are also 
debatable. Glioblastoma patients in good 
health, younger than 65 years, or able to 
function independently have been selected 
for reoperation in the literature(2,4,7,29,31). 

In this retrospective study, we aimed to 
investigate the effect of reoperation on the 
survival of 161 glioblastoma patients. 

MATERIAL AND METHODS 
The data for this retrospective study were 
retrieved from medical reports of patients 
who were admitted to the Neurosurgery 
Department in Uludag University Medical 
School between January 2001 and January 
2010 and operated by the senior author. 

Within this time period, 161 patients 
underwent surgery for glioblastoma. 
Patients who had (i) a Karnofsky 
Performance Status (KPS) scale of greater 
than 60, (ii) tumor progression verified on 
MRI without clinical sign or symptoms 
and, (iii) signs of raised intracranial 
pressure or increasing neurological deficits 
were reoperated. 

Sex, age at surgery (years), tumor 
localization, clinical presentations, 
preoperative Karnofsky performance score, 
primary oncological treatment 
(temozolomide chemoradiotherapy, RT 
with adjuvant chemotherapy, RT alone, 
chemotherapy alone, or no primary 
oncologic treatment), vital status (alive or 
dead) and time of death were recorded for 
all patients. For patients undergoing 
reoperation, dates of repeated surgery were 
also recorded. 

The patients were divided into two groups: 
patients who received (Reoperation group, 
n=50) and who did not receive 
(Monooperation group, n=111) 
reoperation. Two groups were compared 
with regard to age, gender, tumor 
localization, number of operations and 
survival. Length of survival from time of 
surgery to time of death was analyzed 
using the method described by Kaplan and 
Meier, and the significance of differences 
among the survival curves for each 
parameter was tested using the log-rank 
test. A multivariate analysis was performed 
with the Cox proportional hazard 
regression model. 
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RESULTS 
The study included 161 glioblastoma 
patients (88 males, 73 females) within a 
period of 9 years (from 2001 to 2010). 
Mean age of patients was 54.8±12.77 
(range: 15-95) years. No significant 
difference was found (p=0.087) between 
mean age of females (56.6±13.6 [range: 
15-84] years) and that of males (53.4±11.9 
[range: 25-95] years) by Mann Whitney U 
test. Patient demographics, tumor 
characteristics, presenting symptoms have 
been listed in Table 1. 

One hundred eleven patients underwent 
only one operation, while 50 patients were 
reoperated upon tumor recurrence. No 
significant difference was found between 
two groups in terms of age, gender, and 
tumor localization. 

Five patients received RT, while rest of the 
patients received a combination of 
chemotherapy and RT, after surgery. 

Patients in the reoperation group 
underwent operations for several different 
times: one patient was operated 6 times, 
one patient was operated 4 times, 6 
patients were operated 3 times and rest of 
the patients was operated twice. 

Mean follow-up duration was 12.7 (range: 
1-96) months. One hundred twenty three 
patients died while 38 of them are still 
being followed-up. 

Mean length of survival after the first 
operation was 26.7 ±4.0 months and 12.2 
±1.6 months in the reoperation and 
monooperation groups, respectively 
(p<0.001). Regression analysis revealed 
that reoperation was the only prognostic 
factor determining the survival in recurrent 
malignant glial tumors (Fig 1). 

Moreover, surgical site was shown to 
affect survival; rate of mortality in patients 
operated on temporal side was statistically 
greater than that in patients operated on 
parietal side (p=0.01). 

 
Table 1: Patient demographics, tumor characteristics and clinical presentation 

 
  Group 1 Group 2 
  n(%) n(%) 
sex    
 male 58(36.02) 30(18.63) 
 female 53(32.92) 20(12.42) 
age    
 <40 2(1.24) 11(6.83) 
 40-60 50(31.06) 31(19.25) 
 >60 59(36.65) 8(4.97) 
presenting symptoms    
 headache 37(17.05) 13(5.99) 
 nausea/vomiting 6(2.76) 4(1.84) 
 seizures 27(12.44) 20(18.69) 
 cognitive changes 7(3.23) 3(1.38) 
 neurological deficit 52(23.96) 21(9.68) 
tumour location    
 right 61(37.89) 24(14.91) 
 left 50(31.06) 26(16.05) 
    
surgery    
 gross total resection 74(45.96) 27(16.77) 
 subtotal resection 37(22.98) 23(14.29) 
side    
 frontal 39(24.22) 12(7.45) 
 temporal 42(26.08) 19(11.80) 
 occipital 9(5.59) 5(3.10) 
 parietal 21(13.04) 14(8.69) 
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DISCUSSION 
The aim of this retrospective analysis was 
to evaluate the effect of reoperation on the 
treatment of recurrent glioblastoma. In the 
selected patients, reoperation can confirm 
tumor recurrence, reduce intracranial 
pressure, improve neurological status, and 
possibly improve efficacy of adjunctive 
therapy(11). The major advantages of re-
resection are rapid palliation of symptoms 
and histological diagnosis(18). 

The rate of glioblastoma patients who were 
reoperated in our study (50 out of 161; 
31%) is higher than that reported in the 
literature but similar to that found by 
Durmaz et al.(6). This difference probably 
resulted from the differences in the 
indications for reoperation. 

Studies investigating the number of 
reoperations as a prognostic factor are 
limited in the literature however, up to five 
times of reoperation has been reported(16). 
In our study, 37 patients were operated 
twice while 6 patients were operated 3 
times, one patient was operated 4 times, 
and one patient was operated 6 times. 

Although individually variable, length of 
survival for patients with glioblastoma 

changes from an average of 10 to 14 
months after diagnosis(13,14,27,28). Mandl et 
al pointed that the survival after repeated 
surgery was dependent on the extent of 
resection at the first operation and repeated 
surgery after a radical first resection has a 
limited additional effect on survival(17). 
Pinsker et al reoperated 38 glioblastoma 
patients and in contrast to Mandl et al, they 
conclude that increased survival with high 
quality of life can be achieved by repeated 
surgery only(20). The authors showed a 
significant prolonged survival time by 
reoperation in the literature(8,18). In a 
retrospective review, Barker et al showed 
that 46 patients who underwent secondary 
surgery and adjunctive therapy 
demonstrated a median survival time of 36 
weeks following resection which was 12 
weeks longer than the chemotherapy 
and/or radiation therapy group(3). 
Reoperation improved the overall mean 
length of survival to 26.7 ±4.0 months in 
our study. 

Similar to previous studies(15), we 
demonstrated in our study that, 
glioblastoma located on the temporal lobe 
was associated with poor prognosis. 
However, contrary to the previous finding 
that glioblastoma located on the frontal 

Figure 1: Kaplan Maier graphics shows the survival difference between mono and reoperation groups 
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region was a positive prognostic factor(15), 
we found that, parietal lobe tumor location 
was associated with prolonged survival. 

Age at the time of diagnosis, preoperative 
KPS score, KPS score change at 2 weeks 
postoperation, involvement of brain lobe 
(diffuse or focal), involvement of the 
eloquent cortex or deep structure, Ki-67 
expression level and adjuvant 
chemotherapy have been found to correlate 
significantly with the prognosis of 
glioblastoma patients(23). Stark concluded 
that a) age younger than 61 years, b) 
preoperative and, c) postoperative KPS 
score equal to or greater than 70, d) total 
tumor resection, e) radiotherapy of at least 
54 Gy in total, f) recraniotomy for 
recurrence, g) applied chemotherapy were 
significantly associated with prolonged 
survival(25). The prolongation of survival 
time was found statistically significant in 
the Karnofsky Performance subgroup 
(KPS ≥ 90 at the time of re-operation) by 
Pinsker et al(20). Also, Barker et al showed 
that the KPS were improved 28% in the 
repeat resection group. The authors 
concluded that although the results were 
likely secondary to selection bias, a subset 
of patients with recurrent glioblastoma 
might potentially benefit from repeated 
resection(3). We were unable to analyze the 
role of KPS score as a prognostic factor 
since only patients with KPS > 60 were 
reoperated. 

Resection in cases of recurrent 
glioblastoma may provide a modest benefit 
in survival and/or improvement in quality 
of life within a subset of patients(11). Extent 
of initial resection, performance status, 
patient age were found to be a significant 
predictor of outcome. Although minor 
discrepancies exist among different 
studies, the general consensus is that 
resection should be seriously considered in 
those with a high KPS score (>70) and 
whose lesions are in a favorable 
location(11). All the patients at reoperation 
group had KPS score of >60 and KPS were 

unchanged or improved after the 
reoperations. 

The advantage of surgery on the survival 
of glioblastoma patients is 
controversial(1,15). Mandl et al. suggested 
that patients with mild to moderate 
symptoms of glioblastoma relapse should 
be subjected to salvage therapies like 
chemotherapy or RT without recraniotomy 
because they claimed preservation of the 
quality of life to be the aim of the 
treatment of glioblastoma relapse(17). 
Pinsker et al mentioned the same goal but 
they concluded that prolongation of 
survival time after reoperation was 
statistically significant(20). Different 
authors offered different 
chemoradiotherapy regiments combined 
with the repeatsurgery but there is no 
conscenscus with the regiment(21,29). 
However, we found in our study that, 
reoperation was the only prognostic factor 
determining survival in recurrent 
glioblastoma cases. Our add-on therapies 
were determined by the oncology team. 

The efficacy and utility of repeated 
resection alone in cases of recurrent 
glioblastoma remains controversial due to 
a lack of randomized clinical trials(11). The 
advantage of this study is that the results 
reflected the experience of the same 
surgeon. Involvement of more than one 
surgeon in other studies may cause 
differences in the surgical techniques 
which might be the reason for bias. 

Major limitations of the present study 
include: (i) the study is retrospective in 
nature, and (ii) prognostic factors of 
survival in glioblastoma patients such as 
methylation status of the MGMT gene and 
pre- and post-operative tumor volumes 
have not been assessed. Studying both of 
these factors would have improved the 
study. 

In conclusion, despite modern treatment 
strategies, reoperation is still the most 
important factor determining the length of 
survival in recurrent glioblastoma. 



J.Neurol.Sci.[Turk] 

 115

Correspondence to: 
Ahmet Bekar 
E-mail: abekar@uludag.edu.tr 
 
 
 
Received by: 07 March 2011 
Revised by: 27 January 2012 
Accepted: 21 February 2012 
 
 
 
The Online Journal of Neurological 
Sciences (Turkish) 1984-2012 
This e-journal is run by Ege University 
Faculty of Medicine,  
Dept. of Neurological Surgery, Bornova,  
Izmir-35100TR 
as part of the Ege Neurological Surgery 
World Wide Web service. 
Comments and feedback: 
E-mail: editor@jns.dergisi.org 
URL: http://www.jns.dergisi.org 
Journal of Neurological Sciences (Turkish) 
Abbr: J. Neurol. Sci.[Turk] 
ISSNe 1302-1664 
 
 
 
REFERENCES 
 
1. Ammirati M, Vick N, Liao YL, Ciric I, Mikhael M: 

Effect of the extent of surgical resection on survival 
and quality of life in patients with supratentorial 
glioblastomas and anaplastic astrocytomas. 
Neurosurgery 1987; 21:201-16  

2. Barbagallo GM, Jenkinson MD, Brodbelt AR: 
'Recurrent' glioblastoma multiforme, when should 
we reoperate? Br J Neurosurg. 2008; 22(3):452-55  

3. Barker FG 2nd, Chang SM, Gutin PH, Malec MK, 
McDermott MW, Prados MD, Wilson CB: Survival 
and functional status after resection of recurrent 
glioblastoma multiforme. Neurosurgery 1998; 
42(4):709-20  

4. Chang SM, Parney IF, McDermott M, Barker FG 
2nd, Schmidt MH, Huang W, Laws ER Jr, Lillehei 
KO, Bernstein M, Brem H, Sloan AE, Berger M: 
Glioma Outcomes Investigators. Perioperative 
complications and neurological outcomes of first 
and second craniotomies among patients enrolled in 
the Glioma Outcome Project. J Neurosurg. 2003; 
98(6):1175-81  

5. Devaux BC, O'Fallon JR, Kelly PJ: Resection, 
biopsy, and survival in malignant glial neoplasms. A 
retrospective study of clinical parameters, therapy, 
and outcome. J Neurosurg. 1993; 78(5):767-75  

6. Durmaz R, Erken S, Arslantas A, Atasoy MA, Bal C, 
Tel E: Management of glioblastoma multiforme: 
with special reference to recurrence. Clin Neurol 
Neurosurg. 1997; 99(2):117–23  

7. Franceschi E, Tosoni A, Bartolini S, Mazzocchi V, 
Fioravanti A, Brandes AA: Treatment options for 
recurrent glioblastoma: pitfalls and future trends. 
Expert Rev Anticancer Ther. 2009; 9(5):613-19  

8. Guyotat J, Signorelli F, Frappaz D, Madarassy G, 
Ricci AC, Bret P: Is reoperation for recurrence of 
glioblastoma justified? Oncol Rep. 2000; 7(4):899-
904.  

9. Hegi ME, Diserens AC, Gorlia T, Hamou MF, de 
Tribolet N, Weller M, Kros JM, Hainfellner JA, 
Mason W, Mariani L, Bromberg JE, Hau P, 
Mirimanoff RO, Cairncross JG, Janzer RC, Stupp R: 
MGMT gene silencing and benefit from 
temozolomide in glioblastoma. N Engl J Med. 2005; 
352(10):997-1003  

10. Helseth R, Helseth E, Johannesen TB, Langberg 
CW, Lote K, Rønning P, Scheie D, Vik A, Meling 
TR: Overall survival, prognostic factors, and 
repeated surgery in a consecutive series of 516 
patients with glioblastoma multiforme. Acta Neurol 
Scand. 2010; 122(3):159-67  

11. Hou LC, Veeravagu A, Hsu AR, Tse VC: Recurrent 
glioblastoma multiforme: a review of natural history 
and management options. Neurosurg Focus. 2006; 
20(4):E5  

12. Kiwit JC, Floeth FW, Bock WJ: Survival in 
malignant glioma: analysis of prognostic factors 
with special regard to cytoreductive surgery. 
Zentralbl Neurochir. 1996; 57(2):76-88  

13. Lacroix M, Abi-Said D, Fourney DR, Gokaslan ZL, 
Shi W, DeMonte F, Lang FF, McCutcheon IE, 
Hassenbusch SJ, Holland E, Hess K, Michael C, 
Miller D, Sawaya R: A multivariate analysis of 416 
patients with glioblastoma multiforme: prognosis, 
extent of resection, and survival. J Neurosurg. 2001; 
95(2):190-198  

14. Laws ER, Parney IF, Huang W, Anderson F, Morris 
AM, Asher A, Lillehei KO, Bernstein M, Brem H, 
Sloan A, Berger MS, Chang S; Glioma Outcomes 
Investigators: Survival following surgery and 
prognostic factors for recently diagnosed malignant 
glioma: data from the Glioma Outcomes Project. J 
Neurosurg. 2003; 99(3):467-73  

15. Li SW, Qiu XG, Chen BS, Zhang W, Ren H, Wang 
ZC, Jiang T: Prognostic factors influencing clinical 
outcomes of glioblastoma multiforme. Chin Med J 
Engl. 2009; 122(11):1245-49  

16. Mahajan A, McCutcheon IE, Suki D, Chang EL, 
Hassenbusch SJ, Weinberg JS, Shiu A, Maor MH, 
Woo SY: Case-control study of stereotactic 
radiosurgery for recurrent glioblastoma multiforme. 
J Neurosurg. 2005; 103(2):210–17  

17. Mandl ES, Dirven CM, Buis DR, Postma TJ, 
Vandertop WP: Repeated surgery for glioblastoma 
multiforme: only in combination with other salvage 
therapy. Surg Neurol. 2008; 69(5):506-9  

18. Nieder C, Adam M, Molls M, Grosu AL: 
Therapeutic options for recurrent high-grade glioma 
in adult patients: recent advances. Crit Rev Oncol 
Hematol. 2006; 60(3):181-93  

19. Nitta T, Sato K: Prognostic implications of the 
extent of surgical resection in patients with 



J.Neurol.Sci.[Turk] 

 116

intracranial malignant gliomas. Cancer 1995; 
75(11):2727-31  

20. Pinsker M, Lumenta C: Experiences with 
reoperation on recurrent glioblastoma multiforme. 
Zentralbl Neurochir. 2001; 62(2):43-7  

21. Rostomily RC, Spence AM, Duong D, McCormick K, 
Bland M, Berger MS: Multimodality management of 
recurrent adult malignant gliomas: results of a 
phase II multiagent chemotherapy study and 
analysis of cytoreductive surgery. Neurosurgery. 
1994; 35(3):378-88  

22. Sathornsumetee S, Rich JN: New treatment 
strategies for malignant gliomas. Expert Rev 
Anticancer Ther 2006; 6: 1087-104  

23. Sawaya R, Hammoud M, Schoppa D, Hess KR, Wu 
SZ, Shi WM, Wildrick DM: Neurosurgical outcomes 
in a modern series of 400 craniotomies for treatment 
of parenchymal tumors. Neurosurgery 1998; 
42(5):1044-55  

24. Sawaya R: Extent of resection in malignant gliomas: 
a critical summary. J Neurooncol. 1999; 42(3):303-
5  

25. Stark AM, Nabavi A, Mehdorn HM, Blömer U: 
Glioblastoma multiforme-report of 267 cases treated 
at a single institution. Surg Neurol. 2005; 
63(2):162-69  

26. Stark AM, Hedderich J, Held-Feindt J, Mehdorn 
HM: Glioblastoma–the consequences of advanced 
patient age on treatment and survival. Neurosurg 
Rev. 2007; 30(1):56–61  

27. Stupp R, Mason WP, van den Bent MJ, Weller M, 
Fisher B, Taphoorn MJ, Belanger K, Brandes AA, 
Marosi C, Bogdahn U, Curschmann J, Janzer RC, 
Ludwin SK, Gorlia T, Allgeier A, Lacombe D, 
Cairncross JG, Eisenhauer E, Mirimanoff RO; 
European Organisation for Research and Treatment 
of Cancer Brain Tumor and Radiotherapy Groups; 
National Cancer Institute of Canada Clinical Trials 
Group: Radiotherapy plus concomitant and 
adjuvant temozolomide for glioblastoma. N Engl J 
Med. 2005; 10;352(10):987-96  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

28. Stupp R, Hegi ME, Mason WP, van den Bent MJ, 
Taphoorn MJ, Janzer RC, Ludwin SK, Allgeier A, 
Fisher B, Belanger K, Hau P, Brandes AA, 
Gijtenbeek J, Marosi C, Vecht CJ, Mokhtari K, 
Wesseling P, Villa S, Eisenhauer E, Gorlia T, Weller 
M, Lacombe D, Cairncross JG, Mirimanoff RO; 
European Organisation for Research and Treatment 
of Cancer Brain Tumour and Radiation Oncology 
Groups; National Cancer Institute of Canada 
Clinical Trials Group: Effects of radiotherapy with 
concomitant and adjuvant temozolomide versus 
radiotherapy alone on survival in glioblastoma in a 
randomised phase III study: 5-year analysis of the 
EORTC-NCIC trial. Lancet Oncol. 2009; 10(5):459-
66  

29. Terasaki M, Ogo E, Fukushima S, Sakata K, Miyagi 
N, Abe T, Shigemori M: Impact of combination 
therapy with repeat surgery and temozolomide for 
recurrent or progressive glioblastoma multiforme: a 
prospective trial. Surg Neurol. 2007; 68(3):250-54  

30. Winger MJ, Macdonald DR, Cairncross JG: 
Supratentorial anaplastic gliomas in adults. The 
prognostic importance of extent of resection and 
prior low-grade glioma. J Neurosurg. 1989; 
71(4):487-93  

31. Wolff JE, Driever PH, Erdlenbruch B, Kortmann 
RD, Rutkowski S, Pietsch T, Parker C, Metz MW, 
Gnekow A, Kramm CM: Intensive chemotherapy 
improves survival in pediatric high-grade glioma 
after gross total resection: results of the HIT-GBM-
C protocol. Cancer 2010; 16(3):705-12 


