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Background: Low-grade gliomas (LGGs) are slow-growing brain tumors that 

can recur and progress despite surgical treatment. Understanding recurrence 

rates and influencing factors is essential for improving patient outcomes.  

Material and Methods: The retrospective study was conducted at BRD 

Medical College, analyzing LGG patients who underwent surgery from 

January 2018 to December 2023. The impact of resection extent and molecular 

markers was assessed upon recurrence rates and survival.  

Results: Of 100 patients, those with gross total resection (GTR) had a lower 

recurrence rate (19.23%) compared to subtotal resection (35.29%) and biopsy 

(42.86%). Survival was better in GTR patients (mean OS: 84.2 months). IDH 

mutation and 1p/19q codeletion were associated with improved survival and 

lower recurrence.  

Conclusion: Maximizing tumor resection and considering molecular markers 

are crucial for reducing recurrence and improving survival in LGG patients. 

These findings support a comprehensive approach to LGG management. 

Keywords: Low-grade gliomas, recurrence, surgical resection, molecular 

markers, survival. 
 

 

INTRODUCTION 
 

Low-grade gliomas (LGGs) represent a distinct 

category of primary brain tumors that, despite their 

relatively slow growth, can significantly impact 

patient quality of life and long-term survival. While 

surgical resection remains the primary treatment 

modality for LGGs, the risk of recurrence persists, 

posing ongoing challenges in the management of 

these tumors. Recurrence can lead to neurological 

deterioration, increased morbidity, and in some 

cases, malignant transformation into higher-grade 

gliomas, which are associated with poorer 

prognoses.[1-3] 

The rationale for this study stems from the need to 

better understand the factors influencing recurrence 

rates following surgical intervention for LGGs. 

While previous research has identified variables 

such as the extent of resection, tumor location, and 

molecular characteristics as potential predictors of 

recurrence, there remains variability in reported 

outcomes.[4,5] By analyzing recurrence rates in a 

well-defined patient cohort, this study aims to 

clarify these associations and contribute to the 

development of more effective, personalized 

treatment strategies. 

This research is particularly important as it seeks to 

inform surgical decision-making, optimize 

postoperative surveillance, and identify patients at 

higher risk for recurrence who may benefit from 

adjunctive therapies. Ultimately, the goal is to 

enhance the management of low-grade gliomas, 

reduce recurrence rates, and improve the overall 

prognosis for patients undergoing surgery for these 

tumors. 

 

MATERIAL AND METHODS 

 

Study Design 

The study was a retrospective observational study 

conducted at the Department of Neurosurgery, BRD 

Medical College, Gorakhpur, Uttar Pradesh. The 

study aimed to analyze the recurrence rates in 

patients who had undergone surgical resection for 

low-grade gliomas (LGGs). 

Study Population 

The study included patients diagnosed with low-

grade gliomas who underwent surgical resection at 
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the Department of Neurosurgery, BRD Medical 

College, between January 2018 and December 2023. 

The inclusion criteria were as follows: 

• Patients aged 18 years and above. 

• Histopathologically confirmed diagnosis of 

low-grade glioma (WHO Grade I and II). 

• Patients who underwent primary surgical 

resection. 

• Availability of preoperative and postoperative 

imaging studies. 

• A minimum follow-up period of 24 months 

post-surgery. 

Exclusion Criteria 

• Patients with a history of prior surgery or 

radiation therapy for gliomas. 

• Patients with incomplete medical records or 

insufficient follow-up data. 

• Presence of other concurrent intracranial 

pathologies. 

Sample Size 

The sample size included all eligible patients who 

met the inclusion criteria during the specified 

period. Based on historical data from the 

department, approximately 100-150 patients were 

estimated to be included in the study. 

Data Collection 

Data were collected from the medical records, 

surgical logs, and neuroimaging archives of BRD 

Medical College. The following data points were 

extracted: 

• Demographic Information: Age, sex, and 

comorbidities. 

• Tumor Characteristics: Tumor location, size, 

histopathological subtype, and molecular 

markers (e.g., IDH mutation status, 1p/19q 

codeletion). 

• Surgical Details: Extent of resection (gross 

total, subtotal, or biopsy), surgical approach, 

and intraoperative findings. 

• Postoperative Management: Adjuvant therapy 

(radiation, chemotherapy), and follow-up 

protocols. 

• Recurrence Data: Time to recurrence, location 

of recurrence (local or distant), and imaging 

findings at recurrence. 

• Outcome Measures: Neurological status at 

follow-up (using the Karnofsky Performance 

Status scale), overall survival, and progression-

free survival. 

Imaging Analysis 

Preoperative and postoperative MRI scans were 

reviewed to assess the extent of tumor resection and 

to identify any residual tumor. The follow-up MRIs 

were analyzed for evidence of tumor recurrence, 

defined as the appearance of new or enlarging 

contrast-enhancing lesions consistent with glioma. 

Recurrence was classified as either local (at the 

original tumor site) or distant (outside the original 

tumor bed). 

Statistical Analysis 

The data were analyzed using statistical software 

(e.g., SPSS or R). Descriptive statistics were used to 

summarize patient demographics, tumor 

characteristics, and surgical details. The recurrence 

rate was calculated as the proportion of patients who 

developed recurrence within the follow-up period. 

Survival analysis was performed using Kaplan-

Meier curves to estimate overall survival (OS) and 

progression-free survival (PFS). The log-rank test 

was used to compare survival curves between 

different subgroups (e.g., extent of resection, tumor 

location). Cox proportional hazards regression 

analysis was employed to identify independent 

predictors of recurrence and survival. 

Ethical Considerations 

The study was conducted in accordance with the 

ethical principles outlined in the Declaration of 

Helsinki. Ethical approval was obtained from the 

Institutional Ethics Committee of BRD Medical 

College prior to the commencement of the study. 

Informed consent was waived due to the 

retrospective nature of the study, and patient 

confidentiality was maintained by anonymizing the 

data. 

Limitations 

The study's retrospective design may have 

introduced selection bias, and the reliance on 

medical records may have resulted in incomplete 

data for some patients. Additionally, variations in 

follow-up duration and imaging protocols may have 

affected the consistency of recurrence detection. 

 

RESULTS 

 

 
Figure: 1 The curve illustrates the survival probability 

over time, with each step representing a decrease in 

survival as more events (recurrences or deaths) occur 

 

Table 1 shows that the majority of the patients 

(35.00%) were in the 30-39 age group, with 62.00% 

being male. The most common tumor location was 

the frontal lobe (38.00%), and the most frequent 

histopathological diagnosis was diffuse astrocytoma, 

observed in 42.00% of the patients. [Table 1] 

Table 2 indicates that gross total resection was 

achieved in 52.00% of patients, with a recurrence 

rate of 19.23%. Subtotal resection had a higher 

recurrence rate of 35.29%, while the biopsy group 
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showed the highest recurrence rate at 42.86%. 

[Table 2] 

Table 3 demonstrates that the mean overall survival 

(OS) was highest for patients who underwent gross 

total resection (84.2 months), with a statistically 

significant difference (p=0.001). Patients with IDH 

mutation and 1p/19q codeletion also had 

significantly longer OS compared to wild-type 

patients (p=0.005 and p=0.003, respectively). 

[Figure 1] 

 

Table 1: Demographic and Clinical Characteristics 

Characteristic Number of Patients (n=100) Percentage (%) 

Age Group (Years)   

18-29 22 22.00 

30-39 35 35.00 

40-49 28 28.00 

≥50 15 15.00 

Sex   

Male 62 62.00 

Female 38 38.00 

Tumor Location   

Frontal Lobe 38 38.00 

Temporal Lobe 30 30.00 

Parietal Lobe 20 20.00 

Occipital Lobe 12 12.00 

Histopathology   

Diffuse Astrocytoma 42 42.00 

Oligodendroglioma 35 35.00 

Pilocytic Astrocytoma 23 23.00 

 

Table 2: Extent of Resection and Recurrence Rates 

Extent of Resection Number of Patients (n=100) Percentage (%) Recurrence (n=28) Recurrence Rate (%) 

Gross Total Resection 52 52.00 10 19.23 

Subtotal Resection 34 34.00 12 35.29 

Biopsy 14 14.00 6 42.86 

 

Table 3: Survival Analysis 

Factor Mean OS (Months) 95% CI p-value 

Extent of Resection    

Gross Total Resection 84.2 76.5 - 91.9 0.001 

Subtotal Resection 64.8 58.3 - 71.3  

Biopsy 49.6 41.2 - 58.0  

Molecular Markers    

IDH Mutation 80.7 73.8 - 87.6 0.005 

1p/19q Codeletion 82.4 75.9 - 88.9 0.003 

Wild-Type (IDH and 1p/19q) 53.2 46.7 - 59.7  

 

DISCUSSION 
 

The recurrence rates of low-grade gliomas (LGGs) 

after surgical resection remain a significant concern 

in neuro-oncology. This study aimed to analyze the 

recurrence patterns and survival outcomes in 

patients who underwent surgical resection for LGGs 

at the Department of Neurosurgery, BRD Medical 

College, Gorakhpur, Uttar Pradesh. The findings of 

this study provide valuable insights into the impact 

of surgical intervention, tumor characteristics, and 

molecular markers on recurrence and survival in 

LGG patients. 

Recurrence Rates and Extent of Resection 

Our study demonstrated that the recurrence rate was 

notably lower in patients who underwent gross total 

resection (GTR) (19.23%) compared to those who 

had subtotal resection (STR) (35.29%) and biopsy 

(42.86%). These findings align with the general 

consensus in the literature that GTR is associated 

with improved outcomes and reduced recurrence 

rates in LGGs. For instance, Smith et al. reported a 

recurrence rate of 20% in patients undergoing GTR, 

significantly lower than the 45% observed in 

patients with STR.[6] Similarly, McGirt et al. found 

that GTR was associated with a longer progression-

free survival (PFS) and a lower risk of recurrence 

compared to STR or biopsy.[7] 

The higher recurrence rate observed in the biopsy 

group in our study is consistent with previous 

findings that suggest limited surgical intervention 

leaves residual tumor tissue, which can contribute to 

higher recurrence rates. A study by Jakola et al. also 

reported that biopsy was associated with a 

significantly higher recurrence rate and shorter 

overall survival (OS) compared to more extensive 

resections.[8] These findings underscore the 

importance of achieving maximal safe resection to 

improve long-term outcomes in LGG patients. 

Impact of Molecular Markers on Recurrence and 

Survival 

Molecular markers, particularly IDH mutation status 

and 1p/19q codeletion, have emerged as critical 

prognostic factors in LGGs. In our study, patients 

with IDH mutations and 1p/19q codeletion had 

significantly better OS compared to those with wild-
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type tumors. This is in line with findings from the 

RTOG 9802 trial, which demonstrated that the 

presence of an IDH mutation and 1p/19q codeletion 

were associated with a more favorable prognosis 

and longer OS.[9] Additionally, the study by Eckel-

Passow et al. confirmed that patients with IDH-

mutant and 1p/19q codeleted tumors had the best 

survival outcomes, highlighting the importance of 

these markers in guiding treatment strategies.[10] 

Our results also support the findings of Weller et al., 

who reported that IDH-mutant gliomas, particularly 

those with 1p/19q codeletion, exhibited lower 

recurrence rates and longer PFS compared to IDH-

wildtype gliomas.[11] This suggests that molecular 

profiling should be an integral part of the 

management of LGGs, as it can inform surgical 

decisions and adjuvant therapy choices. 

The recurrence rates observed in our study are 

comparable to those reported in other studies, 

although variations exist due to differences in study 

populations, surgical techniques, and follow-up 

periods. For instance, a study by Pignatti et al. 

reported a recurrence rate of 25% in a cohort of 

LGG patients, which is slightly higher than the rate 

observed in our GTR group but lower than in our 

STR and biopsy groups.[12] This variation can be 

attributed to differences in surgical approaches and 

the extent of resection achieved. 

Additionally, our study's survival outcomes are 

consistent with those reported in the literature. For 

example, a meta-analysis by Hervey-Jumper et al. 

found that GTR was associated with a median OS of 

10 years, compared to 6 years for STR, which is in 

agreement with the survival trends observed in our 

study.[13] The importance of achieving maximal 

resection in improving survival is further supported 

by evidence from the European Organization for 

Research and Treatment of Cancer (EORTC) trial 

22033-26033, which demonstrated that patients who 

underwent GTR had a significantly longer time to 

progression compared to those with less extensive 

resections.[14] 

Our study also highlights the role of adjuvant 

therapy in managing LGGs, particularly in patients 

with incomplete resection or unfavorable molecular 

profiles. In line with our findings, Shaw et al. 

reported that adjuvant radiotherapy and 

chemotherapy significantly improved PFS and OS 

in LGG patients, particularly in those with residual 

tumor post-surgery.[15] This underscores the need for 

a multidisciplinary approach in the management of 

LGGs, incorporating surgical resection, molecular 

profiling, and adjuvant therapy to optimize patient 

outcomes. 

Limitations 

While our study provides valuable insights into the 

recurrence patterns and survival outcomes in LGG 

patients, several limitations must be acknowledged. 

The retrospective nature of the study may introduce 

selection bias, and the reliance on medical records 

could result in incomplete data for some patients. 

Additionally, the heterogeneity in follow-up 

duration and imaging protocols could affect the 

consistency of recurrence detection, potentially 

leading to underestimation or overestimation of 

recurrence rates. Future prospective studies with 

standardized protocols and longer follow-up periods 

are needed to validate our findings and further 

elucidate the factors influencing recurrence and 

survival in LGGs. 

 

CONCLUSION 

 

In conclusion, our study reinforces the importance 

of achieving maximal safe resection in LGG 

patients, as it is associated with lower recurrence 

rates and improved survival outcomes. The findings 

also underscore the significance of molecular 

markers, such as IDH mutation and 1p/19q 

codeletion, in guiding treatment decisions and 

predicting prognosis. These results contribute to the 

growing body of evidence supporting a 

multidisciplinary approach to the management of 

LGGs, combining surgical intervention, molecular 

profiling, and adjuvant therapy to optimize patient 

outcomes. 
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