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Abstract

Background Little is known about the extent to which glioma patients experience subjective changes in cognitive function
following surgery. We sought to assess patient-reported cognitive function before and after glioma surgery and explore
potential factors associated with cognitive change.

Methods In a prospective population-based study, patient-reported cognitive function was measured in 182 patients under-
going primary surgery for diffuse glioma (141 high-grade gliomas (HGG) and 41 low-grade gliomas (LGG)) by using the
European Organisation for Research and Treatment of Cancer (EORTC) QLQ-C30 cognitive function subscale preoperatively
and at 1 and 6 months postoperatively. Binomial logistic regression models were used to assess factors possibly associated
with patient-reported cognitive changes.

Results In the HGG group, the mean cognitive function score increased from 70.9 (95% 66.6, 75.2) preoperatively to 85.1
(95% C1 81.2,89.0) (p<0.001) and 83.3 (95% CI 79.1, 87.6) (p <0.001) at 1 and 6 months postoperatively, respectively. In
the LGG group, the mean score was 80.9 (95% CI 74.4, 87.4) preoperatively and remained stable at postoperative follow-ups.
Females reported lower scores than males. At an individual level, both improvement and deterioration in cognitive scores
were frequently seen in LGG and HGG patients after surgery. Preoperative use of corticosteroids and large tumor volume
were predictors for cognitive improvement at 1 month postoperatively. No predictors were identified for cognitive improve-
ment at 6 months and worsening at 1 and 6 months.

Conclusion Many glioma patients experience perioperative subjective changes in cognitive function after surgery. At group
level, HGG patients reported improved cognitive function after surgery, while LGG patients reported stable cognitive
function. Preoperative use of corticosteroids and large tumor volume were independently associated with postoperative
improvement.
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Introduction

Cognitive impairment is common and adds to the symptom
burden of diffuse glioma. Previous studies suggest that up
to 50-60% of diffuse glioma patients exhibit subjective
and objective impairments before surgical treatment [34,
41], which may have detrimental effects on both quality of
life and survival [4, 22, 42].

The effects of surgery on cognitive function in low-
grade glioma (LGG) and high-grade glioma (HGG) have
been assessed with objective tests in several neuropsycho-
logical studies [11, 18, 39, 40]. A meta-analysis concluded
that surgery seems to have an overall beneficial effect on
most cognitive functions in diffuse glioma patients [28],
but the result is debated as it likely reflects an overestima-
tion of postoperative cognitive performance [33]. How-
ever, the patients’ perspective is also relevant and might
differ from the results of objective tests [8, 15, 31]. Unlike
objective tests, patient-reported cognitive function reflects
the patients’ self-perceived function, which may be of
value for assessing the net clinical effect of treatment [3].

So far, little is known about the impact of surgery on
patients’ self-perceived cognitive function. In a previous
study of quality of life in surgical glioma patients, the
patients reported both improvement and worsening after
surgery [45]. However, this was a small pilot study with
only 22 patients. More knowledge about patient-reported
cognitive function may be useful when informing patients
on what to expect after their operation.

This longitudinal study aimed to assess perioperative
and postoperative changes in patient-reported cognitive
function in patients undergoing primary resections for dif-
fuse glioma and explore possibly associated factors.

Material and methods
Study population and design

All adult patients (> 18 years) undergoing primary surgical
resection under general anesthesia for diffuse glioma at the
neurosurgical department at St. Olavs Hospital (Trond-
heim, Norway) from September 2011 to December 2019
were screened for inclusion. The neurosurgical department
serves about 750,000 inhabitants within a defined geo-
graphical catchment region, ensuring population-based
referral. The patients were identified from a prospective
regional brain tumor surgery registry. We only included
patients with a histopathologically confirmed diffuse grade
II-IV glioma according to the 2007 or 2016 World Health
Organization classifications [23, 24]. Exclusion criteria
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were known dementia and operations done in more than
one setting (e.g., multifocal resections).

Study variables and data collection

We assessed patient-reported cognitive function with
the Norwegian version of the European Organisation for
Research and Treatment of Cancer (EORTC) QLQ-C30
questionnaire cognitive functioning subscale [1]. This sub-
scale contains two questions about memory and concentra-
tion, and the questions are answered on a four-point scale
from “not at all” to “very much.” The patients completed the
EORTC QLQ-C30 questionnaire 1-3 days before surgery by
themselves or with practical assistance from a nurse or fam-
ily member, if needed. A trained study nurse collected fol-
low-up assessments through structured telephone interviews
after approximately 1 (median 33 days; range 23-63 days)
and 6 months (median 184 days; range 144-211 days).

The Karnofsky performance status (KPS) score was pro-
spectively rated preoperatively by the operating surgeon and
postoperatively by a study nurse based on the information
from the telephone interviews [27]. In patients with miss-
ing prospective KPS (n=10), a retrospective estimation was
done based on medical journals to classify the patients as
functionally dependent (< 70) or independent (>70). Other
patient and treatment characteristics were obtained from
electronic medical journals. Charlson comorbidity index
was used to classify comorbidity [9], and postoperative
complications within 30 days were categorized according
to Landriel classification system [19]. Magnetic resonance
images (MRI) were routinely acquired < 72 h before surgery
and <48 h after surgery. The tumor volumes were estimated
by semi-automatic tumor segmentation of MRI images using
the software packages 3D Slicer version 4.3.1-4.11 (3D
Slicer, Boston, Massachusetts) [13] and BrainVoyager ver-
sion 1.2 (Brain Innovation, Maastricht, Netherlands). Pre-
operative tumor volume in contrast-enhancing tumors was
defined as necrotic tissue plus contrast-enhancing border
seen on T1 MRI scans. In tumors without contrast enhance-
ment, the T2/FLAIR volume was used. Lateralization was
categorized according to the center of mass in each tumor,
while multifocal bilateral tumors were classified as a sepa-
rate group. Location was categorized based on which lobe
that was involved, whereas tumors in several lobes were
organized into a separate group. Tumor progression within
6 months of follow-up was determined according to the
Response Assessment in Neuro-Oncology (RANO) criteria
[44].

Statistical analysis

Statistical analyses were conducted in SPSS version
27.0 (IBM Corp., Armonk, NY, USA). Data have been
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summarized as mean, medians, or frequencies, as appro-
priate. Answers from the cognitive items were transformed
into a 0—100 scale according to the EORTC scoring manual,
where a higher score represents better cognitive function-
ing [12]. We assessed changes in patient-reported cognitive
function at both group level and individual patient level. T
tests were performed to analyze longitudinal changes within
groups from preoperative to 1 and 6 months of follow-up. To
determine the proportion with cognitive change at individual
patient level, the previously published minimal clinically
important difference (MCID) of + 10 was applied to catego-
rize changes into “improvement,” “unchanged,” and “dete-
rioration” [25]. In addition to the observed data, we have
also presented estimated scores at group level in an attempt
to adjust for potential bias due to missing data. Patients who
died before follow-up were excluded from the estimations.
In total, 170 patients were alive at all assessment points, two
patients were dead at 1 month, and ten patients died between
1 and 6 months of follow-up (three scenarios). For each of
the three scenarios, mixed binomial regression model was
used to estimate the mean cognitive function score at rel-
evant assessment points. Further, the three binomial mixed
models were combined using the observed proportions of the
three scenarios. Time was used as the fixed effect and person
ID as the random effect.

Variables possibly associated with changes in patient-
reported cognitive function were explored by binomial
logistic regression analyses. Variables significantly associ-
ated with changes in the univariable analyses were included
in the multivariable models. The statistical significance level
was set at p <0.05. Variables with < 15 cases were excluded.
The concordance index was used to measure the model’s
predictive accuracy, and the Nagelkerke R square value was
used to assess how much variation in cognitive function the
model explained.

Ethics

This study was approved by the Regional Committee for
Medical and Health Research Ethics in South and East
Norway (reference number 67005). All patients in the gli-
oma population provided written informed consent as part
of another project (reference number 2011/974) or in the
Health Region Mid-Norway Brain Tumor Registry (refer-
ence number 2015/215), and the data collection adhered to
the guidelines of the Helsinki Declaration.

Results

Patient-reported cognitive function data were available at
preoperative baseline in 182 of 252 (72%) patients, of whom
149 (82%) and 126 (69%) completed the questionnaire at

1 and 6 months after surgery, respectively. The inclusion
process is presented in Fig. 1.

Patients and treatment characteristics

Preoperative baseline and postoperative treatment and
disease characteristics in both LGG and HGG patients
are presented in Table 1. The median age was 39 years
(range 18-69 years) in LGG patients and 61 years (range
28-80 years) in HGG patients. Preoperatively, more HGG
were functionally dependent (11% vs. 2%), had larger tumor
volumes (median 26.3 ml vs. 11.8 ml), and were more often
treated with corticosteroids than patients with LGG (80%
vs. 10%). Tumor location in multiple lobes (36%) was
more common in HGG, while frontal location (58%) was
more common in patients with LGG. Postoperatively, HGG
patients more often received oncological treatment, and
tumor progression within 6 months follow-up was seen in
48% of the HGG patients and 7% of the LGG patients.

Changes in cognitive function at group level

Observed and estimated patient-reported cognitive function
scores in LGG and HGG patients at each assessment point
are presented in Table 2. Preoperatively, the mean EORTC
cognitive function score was 80.9 (95% CI 74.4, 87.4;
SD +20.6) in the LGG group and 70.9 (95% CI 66.6, 75.2;
SD +26) in the HGG group. In the LGG group, the score
remained stable after surgery. However, in the HGG group,
the mean score significantly improved to 85.1 (p <0.001)
at 1 month and 83.3 (p <0.001) at 6 months of follow-up.
There were only minor differences in the mean scores when
comparing observed and estimated data. In a post hoc analy-
sis of patient-reported cognitive function score in patients
with available IDH status, we found similar results. The
mean preoperative cognitive function score was 78.1 (95%
CI 71.2, 85.0) in IDH-mutant gliomas and 71.6 (95% CI
67.0, 76.3) in IDH-wild-type gliomas.

When comparing patient-reported cognitive function
between sex, female patients had lower cognitive function
scores than male patients (Table 3).The mean preoperative
cognitive function score was 65.1 (95% CI 57.8, 72.5) in
females and 77.7 (95% CI 73.9, 81.6) in males. Both sexes
significantly improved at 1 and 6 months of follow-up.

The distribution of symptom severity in LGG and HGG
patients at each assessment is illustrated in Fig. 2. Among
LGG patients, 41% reported concentration problems pre-
operatively, while 43% and 31% reported problems at 1
and 6 months of follow-up, respectively. Regarding mem-
ory, 51% of the LGG patients reported preoperative prob-
lems, and the proportions remained relatively stable at 1
and 6 months of follow-up. Among HGG patients, 45%
reported concentration problems preoperatively, and the
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Fig. 1 The inclusion process.
LGG, low-grade glioma; HGG,
high-grade glioma

252 adult patients scheduled for primary
resection for diffuse glioma

Administrative failure (n=14)

Did not consent (n=25)
Not asked due to health causes (n=5)

44 not included due lack of consent

26 excluded due to other reasons

form (n=25)
Operated in two settings (n=1)

Missing preoperative cognitive function

182 patients filled out the cognitive
function form preoperatively and were
included in the study
(41 LGG and 141 HGG)

A

33 missing forms at 1 month due to;
Administrative failure (n=1)
No answer (n=26)
Known health-causes (n=4)
Death (n=2)

56 missing forms at 6 months due to;
Administrative failure (n=1)
No answer (n=38)
Known health-causes (n=5)
Death (n=12)

A

149 patients filled out the cognitive
function form preoperatively and 1
month postoperatively
(37 LGG and 112 HGG)

126 patients filled out the cognitive
function form preoperatively and 6
months postoperatively
(35 LGG and 91 HGG)

proportions with symptoms decreased to 32% and 21% at 1
and 6 months, respectively. Regarding memory, 70% of the
HGG patients reported preoperative problems. The propor-
tion decreased to 34% at 1 month before it increased to 50%
at 6 months of follow-up.

Individual changes in cognitive function

Figure 3 shows postoperative clinically significant changes
in patient-reported cognitive function from preoperative to
1 and 6 months of follow-up at an individual level for LGG
and HGG, with missing data and death as separate groups. In
LGG patients, 24% reported improvement, 20% deteriorated,
46% were unchanged, and 10% had missing data at 1 month
follow-up. From preoperative to 6 months, 27% reported
improvement, and 24% reported cognitive deterioration.

In HGG patients, 38% reported improved cognitive
function, 11% had deteriorated cognitive function, 30%
were unchanged, 19% had missing data, and 2% were dead
1 month after surgery. However, more dynamics were seen
from baseline to 6 months of follow-up in HGG patients.

@ Springer

The proportion of patients with missing data increased to
27% and 9% died within 6 months of follow-up.

Predictors associated with a change in cognitive
function

Binomial logistic regression analyses were performed to
explore potential predictors of changes in patient-reported
cognitive function. Of factors reported in Table 1, histol-
ogy, preoperative use of corticosteroids, preoperative
tumor volume, and postoperative oncological treatment
within 1 month were significantly associated with cogni-
tive improvement from preoperative to 1 month of follow-
up in the univariable analyses (Table 4). When including
these variables in a multivariable model, corticosteroids and
tumor volume remained significant independent predictors
of cognitive improvement. Patients treated with preopera-
tive corticosteroids had 3 times higher odds of reporting
cognitive improvement 1 month after surgery than patients
who did not use corticosteroids. For tumor volume, there
was an increased odds of improvement with larger tumors
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Table 1 Baseline and
postoperative treatment and

Low-grade glioma  High-grade glioma

disease characteristics n=41 n=141
Baseline characteristics
Age in years, median (range) 39 (18-69) 61 (28-80)
Female sex, n (%) 18 (44) 48 (34)
IDH status, n (%)
IDH-mutant 35 (86) 13 (9)
IDH-wild-type 5(12) 112 (80)
Missing 1(2) 16 (11)
Tumor lateralization, n (%)
Right 23 (56) 66 (47)
Left 18 (44) 72 (51)
Bilateral 0(0) 32
Tumor location, n (%)
Frontal 24 (58) 43 (30)
Temporal 3(7) 38 (27)
Parietal 2(5) 7(5)
Occipital 0(0) 2(1)
Cerebellum / brainstem 2(5) 0(0)
Deep cerebral® 4 (10) 1(1)
Multiple lobes 6 (15) 50 (36)
Preoperative Karnofsky performance status score, n (%)
>70 40 (98) 126 (89)
<70 12 15(11)
Charlson comorbidity index >2, n (%) 2(5) 4 (3)
Preoperative tumor volume ml, median (range)b 11.8 (0.75-163.1)  26.3 (0.96-200.9)
Preoperative use of corticosteroids, n (%) 4 (10) 113 (80)
Preoperative use of antiepileptic drugs, n (%) 14 (34) 45 (32)
Treatment and disease characteristics after resection
Extent of resection, n (%)°
Gross total (100%) 15 (37) 41 (30)
Subtotal (< 100%) 25 (63) 97 (70)
Landriel grade II-IV complications within 30 days, n (%) 6 (15) 17 (12)
Postoperative radiotherapy and/or chemotherapy within, n (%)
1 month follow-up 0(0) 120 (85)
6 months follow-up 3(7) 139 (99)
Tumor progression within 6 months follow-up, n (%)% 3(7) 65 (48)

IDH, isocitrate dehydrogenase

“Basal ganglia/thalamus/corpus callosum/insula

°N=180 due to missing MRI
°N=178 due to missing MRI
dN=176 due to missing MRI

in the groups up to 56.5 ml. The concordance index was
0.74, and the model explained 22.3% of the variance in
cognitive improvement at 1 month. When exploring pre-
dictors associated with cognitive improvement from pre-
operative to 6 months of follow-up, preoperative KPS and
preoperative use of corticosteroids were significantly asso-
ciated in the univariable analyses. When including these in

a multivariable model, no variables remained as significant
independent predictors.

We also attempted to explore possible predictors associ-
ated with patient-reported cognitive worsening. However, no
variables were significantly associated with cognitive wors-
ening between preoperative and 1 and 6 months of follow-up
in the univariable analyses.
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Table2 Mean (95% CI) EORTC cognitive function score preoperatively and at 1 and 6 months postoperative follow-up in low-grade and high-

grade glioma

Observed values

Estimated values

Low-grade glioma

High-grade glioma

Low-grade glioma High-grade glioma

Mean (95% CI) p value* Mean (95% CI) p value* Mean (95% CI) Mean (95% CI)
Preoperative 80.9 (74.4, 87.4) - 70.9 (66.6, 75.2) - 81.0(72.9, 87.2) 70.8 (66.2, 75.0)
1 month 81.1(74.1, 88.0) 0.968 85.1(81.2, 89.0) <0.001 80.7 (72.3, 87.1) 84.0 (80.1, 87.4)
6 months 81.4 (73.0, 89.8) 0.919 83.3(79.1, 87.6) <0.001 81.2(72.8, 87.6) 81.3(76.7,85.2)

CI, confidence Interval

“Changes from preoperative baseline

Table 3 Mean (95% CI) EORTC cognitive function score preopera-
tively and at 1 and 6 months postoperative follow-up in females and
males

Sex

Females Males

Mean (95% CI) p value* Mean (95% CI) p value*

Preoperative 65.1 (57.8, - 77.7 (73.9, -
72.5) 81.6)

1 month 81.7 (754, <0.001 85.4(81.4, 0.007
88.0) 89.4)

6 months 77.0 (69.9, 0.022 85.7 (81.3, 0.007
84.0) 90.1)

CI, confidence interval

“Changes from preoperative baseline

Discussion

In this prospective study, we assessed changes in patient-
reported cognitive function following glioma surgery. At
group level, lower preoperative cognitive function scores
were seen in HGG than in LGG patients, and the scores
were also lower in female patients than in males. While
the HGG group reported better cognitive function scores
at postoperative follow-ups, the LGG group reported sta-
ble scores. Perhaps surprisingly, the mean patient-reported
cognitive function scores were comparable in patients with
LGG and HGG at 1 and 6 months after surgery. How-
ever, missing data or death was more common in HGG at
6 months. At an individual level, both clinically signifi-
cant improvements and deteriorations in cognitive function
were frequently reported by both LGG and HGG patients.
Preoperative use of corticosteroids and large tumor vol-
ume was associated with improvement at 1 month after
surgery. However, we were unable to identify predictors
for improvement at 6 months and worsening at 1 and
6 months. This study adds to the literature on the impact
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of glioma surgery on cognitive function, reflecting the
patients’ perspective on the matter.

To our knowledge, this is the largest study to date that has
assessed perioperative patient-reported cognitive function in
diffuse glioma patients. In a small study of 22 patients with
primary and recurrent grade I-IV glioma, cognitive change
after surgery was assessed using the EORTC questionnaires
at 7 days and 3 months postoperatively [45]. However, dif-
ferent study populations, assessment points, and no defini-
tion of clinically relevant change limit the comparison of
results. Other glioma studies have mainly studied postop-
erative patient-reported cognitive function in oncological
treatment studies [16, 32], where the outcome is found to
be an important measure that correlates with objective test-
ing [16]. The present study demonstrates the dynamics of
patients’ perceived cognitive function in relation to glioma
surgery. Thus, it underlines the importance of including
patient-reported cognitive function as a construct in the
neurosurgical setting, as recommended [3].

At group level, we found that patient-reported cognitive
function scores and symptom severity improved in HGG
patients following surgery while remaining stable in LGG
patients. The majority of HGG are IDH-wild-type, and
greater cognitive burden in IDH-wild-type gliomas has
also been seen in neuropsychological studies [7]. There is
suggested that rapid growth rate of IDH-wild-type gliomas
tends to put more pressure on the surrounding structures
than IDH-mutant gliomas [43]. Thus, extensive surgical
resection may improve cognitive function by relieving the
mass effect and edema. This could also explain that cor-
ticosteroids and large tumor volume were independently
associated with postoperative improvement at 1 month
after surgery in the present study. Interestingly, the odds of
improvement were somewhat lower in the largest group of
tumor volumes. It can be speculated whether the damage
of the tumor is less reversible if the tumor becomes large
enough. However, since few patients had very large tumors,
this finding may be due to chance. It is also possible that
side effects from corticosteroid treatment negatively affect
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Table 4 Predictors for
postoperative cognitive

Univariable analyses Multivariable analyses

improvement at 1 and 6 months OR (95% CI) p value OR (95% CI) p value
postoperative follow-up
Predictors for cognitive improvement at 1 month, n=149
High-grade glioma 2.51(1.11,5.68) 0.027* 0.53 (0.11,2.48) 0.420
Preoperative corticosteroids 4.02 (1.91, 8.44) <0.001* 3.01 (1.10, 8.49) 0.032*
Preoperative tumor volume® 0.002* 0.023*
<9.7ml Reference Reference
9.8-26.8 ml 4.22 (1.46,12.18) 0.008* 3.62 (1.22,10.79) 0.021*
28.5-56.5 ml 7.67 (2.60, 22.59) <0.001* 5.62 (1.84,17.17) 0.002*
56.9-210.1 ml 5.74 (1.81, 18.20) 0.003* 3.98 (1.19, 13.28) 0.024*
Radiotherapy and/or chemother-  2.64 (1.29, 5.42) 0.008* 1.95 (0.58, 6.56) 0.279
apy within 1 month
Predictors for cognitive improvement at 6 months, n=126
Preoperative KPS (continuous) 0.95 (0.92,0.98) 0.003* 0.98 (0.93, 1.0) 0.079
Preoperative corticosteroids 2.90 (1.36, 6.17) 0.006* 1.80 (0.72,4.51) 0.209

“indicates p <0.05

CI, confidence interval; OR, odds ratio; KPS, Karnofsky performance status

“N =147 due to missing preoperative MRI

subjective cognitive functional levels [18]. At individual
level, HGG patients more often reported changes over time,
perhaps influenced by oncological treatment, treatment
responses, or tumor progression.

Patient-reported changes in cognitive function may also
relate to factors other than the treatment itself, such as
fatigue, pain, sleep disturbance, and the psychological effect
of being diagnosed with a life-threatening disease [14, 15,
29, 31]. For example, anxiety, depression, and stress con-
cerning the upcoming surgery could influence the patients’
perceived cognitive functioning [29]. After surgery, some
patients will likely experience relief, while others may expe-
rience stress from the burden of having been diagnosed with
cancer that needs further surveillance or oncological treat-
ment. In accordance with other glioma studies, we found that
females reported lower cognitive function scores than males,
especially before surgery [2, 15]. In general, females seem
to experience higher levels of psychological distress and are
more willing to report their symptoms than males [26, 30].

The perceived cognitive function could also be attrib-
uted to self-expectations and environmental demands. LGG
patients are often younger, less symptomatic prior to sur-
gery, and more likely to resume work and family and social
life [35]. Thus, they may have higher expectations to carry
on with their usual activities after surgery. In contrast, HGG
patients are more often elderly patients where only a minor-
ity return to work [38]. In addition, over time, patients will
often adapt to their new situation, and a so-called response
shift may be observed [37]. Although the effect of response
shift is often small [20, 21], this may still have affected the
cognitive function scores reported at 6 months of follow-
up. Consequently, the complexity and possibly attributable
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factors to patient-reported cognitive function most likely
partly explain the individual changes seen in our study.

Our findings indicate that the EORTC cognitive function
subscale has the potential to capture changes in self-per-
ceived cognitive function. This was also demonstrated in a
recent study, where we found the prevalence of preoperative
patient-reported cognitive impairment to be twice as high in
diffuse glioma patients than in the general population [34].
Although objective testing remains the gold standard for
structured cognitive evaluation, it may not always be avail-
able or feasible. As seen from clinical trials with neuropsy-
chological endpoints, the ability to complete comprehensive
tests may be problematic in those with poor prognoses [5,
6]. Thus, the study sample often inadequately reflects the
patient population, and the external validity may be at risk
[36]. Also, it may be practically difficult to perform objective
testing after the patients are discharged from the hospital,
especially in HGG patients. As a result, there is a relative
lack of prospective data concerning long-term objective
cognitive function in HGG. Patient-reported cognitive func-
tion may therefore be a practical tool to provide information
about the patients’ cognitive health and disease status, espe-
cially in unselected glioma patients where extensive testing
may be too burdensome.

Discrepancies between objective and subjective cogni-
tive measures are known in the literature [8, 15, 31]. The
patients may not be able to separate cognitive decline from
fatigue or psychological distress. Further, some patients may
be unaware of their cognitive impairment due to anosog-
nosia, but according to a recently published study, many
HGG patients are aware of their cognitive impairments after
treatment [ 17]. If family and health care providers completed
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similar questionnaires on cognitive function, it could shed
more light on possible self-awareness issues and inform the
choice of compensation techniques and behavioral interven-
tions. Nevertheless, glioma treatment aims to provide ben-
efits for the patients, and therefore, the patient’s perspective
of their cognitive function is of importance independent of
objective test results. The advantage of self-reported cogni-
tive measures is the ability to assess function in different
real-world settings, unlike neuropsychological assessments
performed in a more controlled setting where some patients
may benefit from the quiet and structured test situation [10].

The strengths of this study are the prospective longitu-
dinal design with preoperative assessment and the large
population-based sample, increasing the generalizability
of findings. Nevertheless, we cannot exclude an extent of
selection bias due to preoperative non-inclusion and lost
to follow-up. Missing data are common in glioma studies,
especially in HGG patients. It is reasonable to assume that
these patients would have reported cognitive deterioration if
they had responded, and the cognitive function score in the
HGG group may therefore be overestimated. However, we
found little difference in patient-reported cognitive function
scores between observed and estimated data. This may indi-
cate a potential validity of the observed data in our material
and strengthen our findings. Still, estimates are only based
on data from patients that are alive. The EORTC cognitive
subscale is a crude measure of patients’ perceived concen-
tration and memory, and we could probably have detected
more subtle impairments and differentiated better between
degrees of impairment with a more detailed questionnaire.
Moreover, since some patients received practical assistance
to complete the questionnaire, we cannot exclude that this
may have influenced their answers. At last, since the present
study is based on prospectively included patients from 2011,
IDH status was not available in all patients.

Conclusion

Following glioma surgery, patients with HGG reported
improvement of cognitive function scores postoperatively
at group level, while LGG patients reported stable scores at
all assessment points. Female patients reported lower cog-
nitive function scores than males. At an individual level,
both improvements and deteriorations in cognitive function
were frequently reported in both LGG and HGG patients
after surgery. Preoperative use of corticosteroids and large
tumor volume was associated with improvement at 1 month
after surgery. However, we were unable to identify predic-
tors for improvement at 6 months and worsening at 1 and
6 months. This study adds to the literature on the impact of
glioma surgery on cognitive function, reflecting the patients’
perspective on the matter.
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