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ABSTRACT 
 
Background: Aim: Assessment of effect of ventricular entry on patient outcome during glioblastoma resection. Methods: 
Sixty- two cases of recurrent supratentorial glioblastoma (GBM) of either gender were included. Based on VE, patients 
were divided into 2 groups. Group I were those with VE and group II were without VE. Tumor location with respect to the 
subventricular zone (SVZ), size, and extent of resection were assessed using pre- and postoperative imaging. Results: 
Postoperative hydrocephalus was seen in 1.4% and 2.6%, ventriculoperitoneal shunting in 1% and 3.8%, subdural 
hematomas in 11.4% and 4.2% and pseudomeningoceles in 8% and 4.2% in group I and II respectively (P< 0.05). Survival 
rate in type I and II in group I was 1.23 years and 1.73 years in group II and in type III and IV was 1.18 years in group I and 
1.68 years in group II. A significant difference was observed (P< 0.05). Conclusion: It was observed that ventricular entry 
during glioblastoma multiforme resection is not associated with adverse patient outcomes and should be used by 
surgeons to enhance extent of resection. 
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INTRODUCTION 

 
Glioblastoma multiforme (GBM) is the most 

common malignant primary brain tumor in adults 

and is known for its invasive and aggressive 

behavior.[1,2] The optimal combination of medical, 

surgical, and radiation therapy for patients with 

GBM has yet to be defined, and the surgical 

component of therapy can range from a minimally 

invasive biopsy to a craniotomy with a goal of gross 

total resection (GTR).[3,4] Although the advent of 5-

aminolevulinic acid–guided intra-operative 

techniques has increased the extent of resection 

(EOR) that is surgically possible, not every patient 

receives an aggressive resection.[5] Moreover, 

variations in treatment protocols have done very 

little to extend survival, and fierce debate about this 

topic continues. Although cytoreductive surgery is 

the cornerstone of therapy in GBM, no consensus 

exists regarding the optimal EOR necessary to 

improve survival.[6,7] 

While manifestation of malignant gliomas outside 

the central nervous system is extremely rare, 

leptomeningeal metastasis (LM) is a well-known but 

widely underestimated complication in the course of 

disease of these patients.[8] To date, we are unaware 

of the causes of LM and methods and techniques of 

prevention are not available.[9] Although frequently 

detected in the absence of clinical symptoms LM can 

be the source of massive morbidity and poor survival 

of patients after diagnosis of LM has unequivocally 

been reported.[10,11] Considering this, the present 

study was conducted with the aim to assess effect of 

ventricular entry on patient outcome during 

glioblastoma resection. 
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MATERIALS AND METHODS 

 
A total of sixty- two cases of recurrent supratentorial 

glioblastoma (GBM) of either gender. The approval 

for the study was obtained from institutional review 

board and all enrolled patients were verbally 

informed and their written consent was obtained. 

All patients underwent resection. Their demographic 

data such as name, age, gender etc. was recorded. 

Tumor location with respect to the subventricular 

zone (SVZ), size, and extent of resection were 

assessed using pre- and postoperative imaging. VE 

was determined by postoperative imaging and/or the 

operative report. Based on VE, patients were divided 

into 2 groups. Group I were those with VE and 

group II were without VE. 

 

RESULTS 

 
Table 1: Distribution of patients 

Groups Group I Group II 

Status VE  Without VE 

Male 17 20 

Female 14 11 

 

There were 17 males and 14 females in group I and 

20 males and 11 females in group II [Table 1]. 

 

Table 2: Comparison of parameters 

Parameters Group I Group II P value 

Postoperative 

hydrocephalus 

1.4% 2.6% <0.05 

Ventriculoperitoneal 
shunting 

1% 3.8% >0.05 

Subdural hematomas 11.4% 4.2% <0.05 

Pseudomeningoceles 8% 4.2% <0.05 

 

Postoperative hydrocephalus was seen in 

1.4% and 2.6%, ventriculoperitoneal shunting in 1% 

and 3.8%, subdural hematomas in 11.4% and 4.2% 

and pseudomeningoceles in 8% and 4.2% in group I 

and II respectively (P< 0.05) [Table 2, Figure 1]. 
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Figure 1: ? 

 

Table 3: Survival rate (years) 

Type Group I Group II P value 

I & II 1.23 1.73 <0.05 

III & IV 1.18 1.68 <0.05 

 

[Table 3] shows that survival rate in type I and II in 

group I was 1.23 years and 1.73 years in group II 

and in type III and IV was 1.18 years in group I and 

1.68 years in group II. A significant difference was 

observed (P< 0.05). 

 

DISCUSSION 

 
The causal association between aggressive tumor 

resection with tumor-negative margins and improved 

survival is a venerated belief in the field of surgical 

oncology despite several spectacular refutations, 

most notably in the world of breast oncology, where 

nearly a century of commitment to radical 

mastectomy ultimately yielded to the long-term 

results of randomized clinical trials.[12,13] The single 

and highly significant risk factor for LM was 

surgical opening of the ventricle.[14] The risk for a 

patient with ventricular entry to experience LM in 

the course of disease is 8 times that of a patient 

without ventricular entry. Elliot et al,[15] did not find 

a correlation between ventricular entry and LM in 

their series of 51 HGG patients (of whom 35% 

developed LM). Bae et al,[16] reported ventricular 

entry in 35 of 96 patients with HGG and all 11 

patients with LM had previous ventricular entry. In 

line with these and our findings, several other 

authors found LM to be related to ventricular entry. 

In light of the large variance of time between 

surgical ventricular entry and the diagnosis of LM 

observed in the present study (67–1070 days), non-

surgical mechanisms like tumor recurrence with 

breach of the ventricles or local recurrence in the 

setting of a previously opened ventricle have to be 

taken into consideration as potential cause of LM. 

The present study was conducted to assess effect of 

ventricular entry on patient outcome during 

glioblastoma resection. 

We observed that there were 17 males and 14 

females in group I and 20 males and 11 females in 

group II. Young et al,[17] in 200-patient cohort of 

newly diagnosed and recurrent GBM, 26.5% of 

patients had VE during resection. Patients with VE 

were more likely to have pre-existing subependymal 

disease (41.5% vs 15.0%). Comparing patients with 

VE to those without VE, there was no difference in 

the rates of postoperative hydrocephalus (1.9% vs 

4.8%), ventriculoperitoneal shunting (0% vs 3.4%), 

pseudomeningoceles (7.5% vs 5.4%), or subdural 

hematomas (11.3% vs 3.4%). Importantly, rates of 

subsequent leptomeningeal disease (7.5% vs 10.2%) 

and distant parenchymal recurrence (17.0% vs 

23.1%) were not different between the groups. 

Newly diagnosed patients with tumors contacting the 

SVZ (type I or II) had worse survival than patients 

with tumors that did not contact the SVZ (type III or 

IV) (1.27 vs 1.84 years), but VE was not associated 

with worse survival in these patients with high-risk 

SVZ type I and II tumors (1.15 vs 1.68 years). 

We observed that postoperative hydrocephalus was 

seen in 1.4% and 2.6%, ventriculoperitoneal 

shunting in 1% and 3.8%, subdural hematomas in 

11.4% and 4.2% and pseudomeningoceles in 8% and 

4.2% in group I and II respectively (P< 0.05). Roelz 

et al,[18] assessed the influence of potential risk 

factors for LM and the impact of LM on survival 

multivariate statistics were performed. 239 patients 

with a diagnosis of HGG and at least 6 months of 

MRI and clinical follow-up were included. LM 

occurred in 27 (11%) patients and was symptomatic 

in 17 (65%). A strong correlation of surgical entry to 

the ventricle and LM was found (HR: 8.1). 

Ventricular entry was documented in 137 patients 

(57%) and LM ensued in 25 (18%) of these. Only 

two (2%) of 102 patients without ventricular entry 

developed LM. Median overall survival of patients 

after diagnosis of LM (239 days) was significantly 

shorter compared to patients without LM (626 days). 

LM is a frequent complication in the course of 

disease of HGG and is associated with poor survival. 

Surgical entry to the ventricle is a key risk factor for 

LM. 

In present study, survival rate in type I and II in 

group I was 1.23 years and 1.73 years in group II 

and in type III and IV was 1.18 years in group I and 

1.68 years in group II. Brown et al,[19] revealed 

decreased mortality for GTR compared with STR at 

1 year (RR, 0.62; 95% CI, 0.56-0.69; P < .001; 

number needed to treat [NNT], 9) and 2 years (RR, 

0.84; 95% CI, 0.79-0.89; P < .001; NNT, 17). The 1-

year risk for mortality for STR compared with 

biopsy was reduced significantly (RR, 0.85; 95% CI, 

0.80-0.91; P < .001). The risk for mortality was 

similarly decreased for any resection compared with 

biopsy at 1 year (RR, 0.77; 95% CI, 0.71-0.84; P < 

.001; NNT, 21) and 2 years (RR, 0.94; 95% CI, 

0.89-1.00; P = .04; NNT, 593). The likelihood of 

disease progression was decreased with GTR 

compared with STR at 6 months (RR, 0.72; 95% CI, 

0.48-1.09; P = .12; NNT, 14) and 1 year (RR, 0.66; 

95% CI, 0.43-0.99; P < .001; NNT, 26). The quality 
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of the body of evidence by the GRADE criteria was 

moderate to low. 

 

CONCLUSION 

 
It was observed that ventricular entry during 

glioblastoma multiforme resection is not associated 

with adverse patient outcomes and should be used by 

surgeons to enhance extent of resection. 

 

REFERENCES 
 

1. Stupp R, Mason WP, van den Bent MJ, et al; 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;352(10):987-996.  

2. Sanai N, Polley M-Y, McDermott MW, Parsa AT, Berger MS. 

An extent of resection threshold for newly diagnosed 

glioblastomas. J Neurosurg. 2011; 115(1):3-8.  

3. Aldave G, Tejada S, Pay E, et al. Prognostic value of residual 

fluorescent tissue in glioblastoma patients after gross total 

resection in 5-aminolevulinic acid–guided surgery. 

Neurosurgery. 2013;72(6):915-920.  

4. Lacroix M, Abi-Said D, Fourney DR, et al. A multivariate 

analysis of 416 patients with glioblastoma multiforme: 

prognosis, extent of resection, and survival.J Neurosurg. 

2001;95(2): 190-198.  

5. Sanai N, Mirzadeh Z, Polley M-Y, Berger MS. The value of 

glioblastoma extent of resection: A volumetric analysis of 500 

patients. J Neurosurg. 2010;113(2):A433.  

6. Simpson JR, Horton J, Scott C, et al. Influence of location and 

extent of surgical resection on survival of patients with 

glioblastoma multiforme: results of three consecutive 

Radiation Therapy Oncology Group (RTOG) clinical trials. Int 

J Radiat Oncol Biol Phys. 1993;26(2):239-244.  

7. Nitta T, Sato K. Prognostic implications of the extent of 

surgical resection in patients with intracranial malignant 

gliomas. Cancer. 1995;75(11): 2727-2731.  

8. Quigley MR, Maroon JC. The relationship between survival 

and the extent of the resection in patients with supratentorial 

malignant gliomas. Neurosurgery. 1991;29(3):385-388.  

9. Fisher B, Bauer M, Margolese R, et al. Five-year results of a 

randomized clinical trial comparing total mastectomy and 

segmental mastectomy with or without radiation in the 

treatment of breast cancer. N Engl J Med. 1985;312(11):665-

673.  

10. Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up 

of a randomized trial comparing total mastectomy, 

lumpectomy, and lumpectomy plus irradiation for the 

treatment of invasive breast cancer. N Engl J Med. 

2002;347(16): 1233-1241. 

11. Pirotte BJ, Levivier M, Goldman S, et al. Positron emission 

tomography-guided volumetric resection of supratentorial 

high-grade gliomas: a survival analysis in 66 consecutive 

patients. Neurosurgery. 2009;64(3):471-481.  

12. Senft C, Franz K, Blasel S, et al. Influence of iMRI-guidance 

on the extent of resection and survival of patients with 

glioblastoma multiforme. Technol Cancer Res Treat. 

2010;9(4):339-346.  

13. Ewelt C, Goeppert M, Rapp M, Steiger H-J, Stummer W, 

Sabel M. Glioblastoma multiforme of the elderly: the 

prognostic effect of resection on survival.J Neurooncol. 

2011;103(3):611-618.  

14. Kuhnt D, Becker A, Ganslandt O, Bauer M, Buchfelder M, 

Nimsky C. Correlation of the extent of tumor volume 

resection and patient survival in surgery of glioblastoma 

multiforme with high-field intraoperative MRI guidance. 

Neuro Oncol. 2011;13 (12):1339-1348. 

15. Elliott, J. P., Keles, G. E., Waite, M., Temkin, N. & Berger, 

M. S. Ventricular entry during resection of malignant gliomas: 

effect on intracranial cerebrospinal fluid tumor dissemination. 

J. Neurosurg. 1994; 80: 834–839. 

16. Bae, J.-S. et al. The clinical features of spinal leptomeningeal 

dissemination from malignant gliomas. J. Korean Neurosurg. 

Soc. 2011; 49:334–338. 

17. Young JS, Gogos AJ, Pereira MP, Morshed RA, Li J, 

Barkovich MJ, Hervey-Jumper SL, Berger MS. Effects of 

ventricular entry on patient outcome during glioblastoma 

resection. Journal of Neurosurgery. 2021 Jan 8;1(aop):1-9. 

18. Roelz R, Reinacher P, Jabbarli R, Kraeutle R, Hippchen B, 

Egger K, Weyerbrock A, Machein M. Surgical ventricular 

entry is a key risk factor for leptomeningeal metastasis of high 

grade gliomas. Scientific reports. 2015 Dec 4;5(1):1-2. 

19. Brown TJ, Brennan MC, Li M, Church EW, Brandmeir NJ, 

Rakszawski KL, Patel AS, Rizk EB, Suki D, Sawaya R, 

Glantz M. Association of the extent of resection with survival 

in glioblastoma: a systematic review and meta-analysis. 

JAMA oncology. 2016 Nov 1;2(11):1460-9. 

 

How to cite this article: Jose BC. Assessment of Effect of 

Ventricular Entry on Patient Outcome During Glioblastoma 

Resection. Ann. Int. Med. Den. Res. 2016;2(1):429-31. 

Source of Support: Nil, Conflict of Interest: None declared 

 

 


