
Vol.:(0123456789)1 3

Acta Neurochirurgica (2023) 165:2501–2502 
https://doi.org/10.1007/s00701-023-05689-1

LETTER TO THE EDITOR (BY INVITATION)

A timeline of cognitive functioning in glioma patients who undergo 
awake brain tumor surgery: a response to Mahajan et al. and their 
letter to the editor

A. M. de Sain1,2   · M. J. E. van Zandvoort1,2 · M. H. M. Mantione2 · I. M. C. Huenges Wajer1,2 · P. W. A. Willems2 · 
P. A. Robe2 · C. Ruis1,2

Received: 14 June 2023 / Accepted: 15 June 2023 / Published online: 23 June 2023 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Austria, part of Springer Nature 2023

Dear Editor,
We thank Mahajan et al. [3] for responding to our manu-

script “A timeline of cognitive functioning in glioma patients 
who undergo awake brain tumor surgery” [1]. We sincerely 
appreciate their valuable comments, and we are pleased to 
provide more information about our study by means of this 
scientific dialogue. In our study, cognitive functioning was 
measured by use of a broad cognitive screener preopera-
tively, days after surgery and months after surgery in patients 
who underwent awake brain tumor surgery with cognitive 
monitoring. The timeline of cognitive functioning after 
awake tumor surgery appeared overall stable in the early 
and late postoperative phases, except for inhibition, which 
was more difficult in the first days after awake brain tumor 
surgery. However, in the following months after surgery, per-
formances on the cognitive screener returned to patient’s 
preoperative level.

Mahajan et al. [3] state that it would have been helpful 
if we could describe which eloquent areas were involved 
in a slower performance on the inhibition task. Although 
this would have been very interesting, it is unfortunately not 
possible within our small sample. In our study, there was a 
wide variety of tumor sites, which makes the subgroups too 
small to perform analyses on. However, research shows that 
performances on the Stroop test, that measures inhibition, 
have been associated with fronto-parietal network, including 
the anterior cingulate cortex, dorsolateral prefrontal cortex, 

inferior frontal gyrus, inferior and superior parietal cortex, 
and the insula [2, 4, 5].

Moreover, we fully agree that speech deficits can influ-
ence performances on another cognitive test. However, we 
do presume that speech functions played no role in this spe-
cific delayed response time because we have not observed 
any speech or language deficits in other subtasks of the 
screening.

Furthermore, the relevance of the time difference of the 
inhibition task (Mdn 14.5 preoperatively and Mdn 16.5 post-
operatively) that was found in this study is questioned. This 
difference was statistically significant but may have less clin-
ical relevance. Though, since this is a group level difference, 
we cannot make statements about an individual patient. We 
would like to emphasize that this information could be inter-
esting to inform the patient about possible cognitive deficits 
after awake brain surgery in general. In addition, Mahajan 
et al. [3] mention that additional information about patients 
developing cognitive deficits in the postoperative period and 
its association with the cognitive tests in our study could 
have been more meaningful. We fully agree with this point; 
we did not study the relation between, for example, the 
delayed response time on the inhibition task measured by 
our screening and performances on a more extensive neu-
ropsychological assessment postoperatively. This would be 
interesting for future studies.

Finally, it is suggested that intraoperative cognitive 
assessment requires individualization and careful selection 
of an appropriate battery of neuropsychological tests, which 
is totally in line with our opinion. The aim of our study was 
to create a more detailed timeline of cognitive functioning, 
and as a result to gain more understanding of the develop-
ment of possible postoperative cognitive deficits. To answer 
our research question, we used a standardized screener. 
However, the relatively short cognitive screener used in 
our study was complementary to the individual composed 
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battery. Other neuropsychological tasks, adjusted to the loca-
tion of the tumor and to patient’s level of functioning, should 
always be the most important part of the cognitive moni-
toring. Table 2 of our original study [1] shows the variety 
of the neuropsychological functions that we also monitored 
during surgery.

To conclude, the field of awake brain tumor surgery and 
the accompanying cognitive monitoring is growing rapidly. 
An academic discussion such as this can be contributing 
to a more critical and nuanced interpretation of the data of 
new studies. We therefore thank Mahajan et al. [3] for their 
initiative of starting this debate.

References

	 1.	 de Sain AM, Mantione MHM, Wajer IMCH, van Zandvoort MJE, 
Willems PWA, Robe PA, Ruis C (2023) A timeline of cognitive 
functioning in glioma patients who undergo awake brain tumor 
surgery. Acta Neurochir (Wien) 165(6):1645–1653. https://​doi.​
org/​10.​1007/​s00701-​023-​05588-5

	 2.	 Laird AR, McMillan KM, Lancaster JL, Kochunov P, Turkel-
taub PE, Pardo JV, Fox PT (2005) A comparison of label-based 
review and ALE meta-analysis in the Stroop task. Hum Brain 
Mapp 25(1):6–21. https://​doi.​org/​10.​1002/​hbm.​20129

	 3.	 Mahajan A, Mahajan C, Prabhakar H, Mahajan (2023) Cognitive 
assessment during awake brain tumor surgery. Acta Neurochir 
(Wien) (in press)

	 4.	 Nee DE, Wager TD, Jonides J (2007) Interference resolution: 
insights from a meta-analysis of neuroimaging tasks. Cogn Affect 
Behav Neurosci 7(1):1–17. https://​doi.​org/​10.​3758/​cabn.7.​1.1

	 5.	 Roberts KL, Hall DA (2008) Examining a supramodal network 
for conflict processing: a systematic review and novel functional 
magnetic resonance imaging data for related visual and auditory 
Stroop tasks. J Cogn Neurosci 20(6):1063–1078. https://​doi.​org/​
10.​1162/​jocn.​2008.​20074

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00701-023-05588-5
https://doi.org/10.1007/s00701-023-05588-5
https://doi.org/10.1002/hbm.20129
https://doi.org/10.3758/cabn.7.1.1
https://doi.org/10.1162/jocn.2008.20074
https://doi.org/10.1162/jocn.2008.20074

	A timeline of cognitive functioning in glioma patients who undergo awake brain tumor surgery: a response to Mahajan et al. and their letter to the editor
	References


