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Introduction
Glioblastoma multiforme (GBM) is the
most common and deadliest primary brain
tumor. The value of extent of resection
(EOR) in improving survival in GBM
patients has been repeatedly confirmed,
with more extensive resections providing
added advantages. We review the survival
of patients with significant EORs and
assess the relative benefit/risk of resecting
100% of the contrast-enhancing lesion.
We also assess the relative benefit/risk of
resecting additional surrounding FLAIR
abnormality or what we define as super
total resection.

Methods
The cohort included 1175 patients with
histologically proven GBM in whom >80%
resection was achieved at MD Anderson
Cancer Center 1993-2012. Excluded were
patients with >1 tumor, those 80 years or
older and those with 98 or 99% resection
of contrast-enhancing tumor volumes.
Patient data and data on tumor
characteristics were collected
prospectively.

Results
Complete resection of the T1 contrast-
enhancing tumor volume was achieved in
76% of patients. The median survival in
these patients (15.2 months) was
significantly longer than the 9.7 months
median in patients with lesser resections
(p<0.001). This significant survival
advantage was achieved without an
increase in the risk of overall or
neurological postoperative deficits, and
after correcting for established prognostic
factors including age, KPS, preoperative
contrast-enhancing tumor volume,
necrosis and cyst, and prior treatment

status. Additional analyses in 645 patients
with available data showed that resection
of >53.21% of surrounding FLAIR
abnormality beyond the 100% contrast-
enhancing resection was associated with
prolonged survival compared to less
extensive resections (median 20.7 months
vs. 15.2 months; p<0.001, respectively).
This effect was statistically significant
(p<0.001) among the previously untreated
in multivariate analyses.

Conclusions
Based on what is, to our knowledge, the
largest single-center series of GBM
patients with extensive tumor resections,
this study supports the established
association between EOR and survival, but
also presents additional data that pushing
the boundary to 100% resection with
removal of additional FLAIR abnormality
can result in prolongation of survival
without significant increases in
postoperative neurological morbidity.
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