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Highlights

» Optimal re-resection strategy for recurrent glioma is subtype
dependent

» Complete resection maximizes survival benefit in recurrent
astrocytoma

* An online model predicts outcomes after recurrent glioma re-resection

Context and significance

This research investigates the best surgical approach for patients with recurrent
adult-type diffuse glioma. Currently, there is no standard treatment for these

recurrent tumors, and it is unclear whether the re-resection is beneficial or how
much tumor should be removed for different patients. The study revealed that a
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“one-size-fits-all” surgical strategy is not effective; the ideal amount of tumor to
remove depends heavily on the specific molecular type of the glioma. These
findings, along with a new predictive tool from the study, provide an evidence-
based framework to help neurosurgeons tailor surgical plans and better forecast
patient outcomes after surgery.

Summary

Background

Currently, the therapeutic regimens for patients with recurrent adult-type diffuse gliomas are
mainly individualized and controversial, and the role of re-resection remains unclear. Here, this
study aimed to (1) investigate the optimal re-resection approach within various types of gliomas
and (2) develop a prognostic assessment model following re-resection.

Methods

A retrospective cohort composed of patients with adult-type diffuse gliomas who had re-
resection after recurrence was established, sourced from the Chinese Glioma Genome Atlas
(CGGA) database. Inverse probability weighting was used to mitigate the interference of
confounding variables and to examine the correlation between re-resection and outcomes under
different residual tumor volume thresholds. A prognostic decision tree model was created and
validated.

Findings

We investigated 335 patients who underwent a first re-resection after the recurrence from 2006
to 2021, including 129 patients with astrocytoma, 73 patients with oligodendroglioma, and 133
patients with glioblastoma. It was revealed that different types of gliomas corresponded to
disparate optimal resection strategies. The type of glioma, World Health Organization (WHO)
grade at recurrence, whether radiotherapy was received before re-resection, and the residual
tumor volume after re-resection had a significant impact on the survival and progression after
re-resection.

Conclusion

Our study supports the view that re-resection may potentially prolong the survival period of
patients with recurrent adult-type diffuse gliomas, although distinct surgical strategies ought to
be implemented for patients with different pathological types.

Funding

This work was funded by the Beijing Municipal Health Commission Research Ward Excellence
Clinical Research Program (BRWEP2024W032040202).
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Graphical abstract

SUBTYPE-SPECIFIC STRATEGY FOR FIRST RE-RESECTION
IN RECURRENT ADULT-TYPE DIFFUSE GLIOMA
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Introduction

Adult-type diffuse gliomas are the most common primary malignant tumors in the central
nervous system, characterized by high invasiveness and almost inevitable recurrence.? As of
now, the optimal treatment options following recurrence remain a subject of debate. Although
re-resection is often considered in many cases, the survival benefits that different patients can
obtain from it remain unclear.? The significant biological property differences among different
types of gliomas also suggest that the optimal surgical strategies may vary.

For low-grade glioma, existing research conclusions on the value of re-resection or the
relationship between the extent of resection (EOR) and survival benefit are contradictory.*>-
One possible reason for this inconsistency is that these studies did not stratify astrocytoma and
oligodendroglioma according to molecular markers and also lacked a rigorous analysis of the
residual tumor volume (RTV). In high-grade glioma, the prospective DIRECTOR trial showed that
a complete resection of contrast-enhanced (CE) tumors can provide significant survival
advantages to recurrent patients.” However, some retrospective studies indicated that
incomplete resection can also prolong survival.®® The Response Assessment in Neuro-Oncology
(RANO) resect group found that re-resection resulting in a residual CE tumor volume of less than
1 cm?3 is associated with a favorable prognosis.!? Notably, most related studies are on European
and North American patients. Previous research indicates that there are differences in the
epidemiology, tumor molecular characteristics, and treatment modalities between patients with
diffuse gliomas in Asian and White populations.!'12
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In this study, we retrospectively analyzed patients with glioma who had undergone their first re-
resection between January 2006 and January 2021 and in the Chinese Glioma Genome Atlas
(CGGA) project, constituting the largest Chinese re-resection cohort of recurrent adult-type
diffuse gliomas. We further analyzed the relationship between RTV and outcome within distinct
subgroups and established a prognostic prediction model.

Access through your organization

Check access to the full text by signing in through your organization.

Access through your organizatipn

Section snippets

Baseline patient characteristics

Data from 335 patients with adult-type diffuse glioma who underwent their first re-resection
after the tumor recurrence between 2006 and 2021 were collected (Table 1). Among all patients,
the median follow-up time after re-resection, calculated by reverse Kaplan-Meier, was 82.9
(73.7-99.7) months. Whether after the initial resection or the re-resection, patients with
oligodendroglioma exhibited longer progression-free survival (PFS) and overall survival (OS),
while those with glioblastoma (GBM) ...

Discussion

The optimal management of recurrent adult-type diffuse gliomas remains a significant clinical
challenge, with the role and strategy of re-resection being particularly contentious. This study
aims to address this gap by analyzing a large, molecularly defined cohort of patients with adult-
type diffuse glioma who underwent re-resection, revealing that the relationship between RTV
and survival is not uniform but is instead highly dependent on the glioma subtype. Similar to
many previous studies, we ...

Lead contact

Further information and requests for resources should be directed to the lead contact, Wei Zhang
(zhangwei_vincent@mail.ccmu.edu.cn »). ...

Materials availability

The study did not generate any new reagents or materials. ...

Data and code availability
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* The data analyzed for this study can be accessed from the corresponding author
upon reasonable request. ...

 This paper does not report original code. ...

* Any additional information required to reanalyze the data reported in this work
paper is available from the lead contact upon request. ...
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