Table S1. Summary of the time of assessment, number of patients, control group and matching criteria as well as key findings concerning socio-

cognitive functioning or psychosocial burden of the identified studies.

Matching Criteria . - . . . A
chung ~-rite Key Findings/Research Objective Concerning Sociocognitive Functioning

Time of . . .
Number of Patients with Di-  Control .
Authors  Assessment . with the Control .
agnosis Group 2 or Psychosocial Burden
1 Group
self-ratings of the emotional 31 patients after
and social dysfunction ques- sulz v to ex
tionnaire available for: n =26 tra ceg;ebyral areas " TmOTE emotional and social dysfunction in patients following tumor surgery
. meningioma; n = 13 neuroma; . as compared to controls
outpatient . and 18 terminally . . .
.. n =11 astrocytoma; n = 17 pi- . . eastrocytoma patients: more problems on self-ratings and partner version of
Andrewes clinic; 6-12 or . ill cancer patients; . . . . . L
otal 12-18 tuitary adenoma; os 49 controls the questionnaire compared to patients diagnosed with meningioma
(200 3') ths aft partner-ratings of the emo- y (self-ratings) emalignant tumor patients were rated worse on the partner- and self-rated
months after : ; , self-ratings); , . . . .
sureer tional and social dysfunction n=44 cont%ols version of the questionnaire compared to benign tumor patients
gety questionnaire available for: n = . e tumor classification and location of lesions made separate contributions on
1 .. o (partner-ratings); . .
meningioma; n =12 neuro- matching for ace emotional profile
ma; n =14 astrocytoma; n =13 & . 8
o and education
pituitary adenoma
emotional expres- eemotional facial expression multimorph task: patient 1 did not significantly
sion multimorph differ from controls across all emotions, but non-significant trend for the
task: 14 age and patient to require more stages to recognize fear, happiness and surprise than
, _ educa- controls
patient 1: removal of right . . . .. .
refrontal elioma with unilat tion-matched e patient 2: more errors than controls in recognizing surprise and
iral anteriir cineulate cortex healthy controls; non-significant trend for the patient to require more stages than controls to
lesioi' joke interpreta- recognize surprise
Baird et after treat- . L tion task: 8 age esocial situation task: no significant differences between patients and healthy
patient 2: partial resection of an yes S .
al. (2006) ment olicodendroelioma with bilat and educa- controls, but trend for the patients” judgement of appropriateness to be less
eil involve{%;nent of anterior tion-matched severe as compared to controls
cineulate cortex and broader healthy controls; ejoke interpretation: performance of patient 1 was comparable to controls,
& . social situations performance of patient 2 was poor (tended to use physical interpretations
parts of the brain . .
and ToM tasks: 15 rather than mental state interpretations)
eadvanced ToM task: performance of patient 1 was equal with controls, per-

age and educa-
tion-matched
healthy controls

formance of patient 2 was impaired (significantly higher number of physical
justifications and fewer mental state justifications)
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1 patient after resection of right

5 age-, gender-,
education and

e patient performed significantly below controls in identifying sad and
peaceful music excerpts

Baird et 2 months . . . e for happy and scary excerpts the performance was comparable to controls
temporoparietal WHO grade II yes musical experi- . . e
al. (2014)  after surgery . . e Awareness of Social Inferences Test: 11/12 correct, only when identifying
oligodendroglioma enced-matched . ) . o
controls anxious and revolted emotions the patient scored at the 5 % cut-off and
made 2 false positive responses for surprise
1 day after
hemother- ison t
chemother . . COmPparison o e Neutral Facial Discrimination Task: 100 % correct
apy has be- 1 patient with a tumor of the data from right- . .
Bowers & . eName the Facial Emotion Task: 56 % correct
) gun; evalua-  deep white matter of the oc- and . . o
Heilman ton cipito-tempboro-parietal resion yes left-hemispheric ¢ Chose the Facial Emotion Task: 60 % correct
(1984) p p p . & . P . e Same-Different Facial Emotion Task: 100 % correct
throughout of the right hemisphere patients previ- .
o Affective Prosody Task: 94 % correct
the next ously evaluated
week
after treat-
ment; outpa- 097.3 % of patients reported at least one concern
tient setting; e average number of needs was 22.4 out of possible 58
time since 75 outpatients with primary eon average patients had needs in more than half of the 12 domains
diagnosison  brain tumors: n = 25 astrocy- eneed concerning healthcare system (53.3 %), treatment side effects (84 %),
Bunston  2verase 35.4  toma; n =14 glioblastoma; n = maintenance of activities of daily living (54.7 %), controlling uncertainty
ot al months; 2 10 oligodendroglioma; n=5 no (82.7 %), self and body image (66.7 %), nutrition (46.7 %), finances and em-
(199 8') assessments  medulloblastoma; n =5 mixed ployment (60 %), family (62.7 %), belonging (36 %), social support (41.3 %),
(1 week glioma; n =3 lymphoma; n =12 emotional distress (58.7 %) and meaningful existence (73.3 %)
apart) only other; n =1 tumor type not eno association between demographic characteristics and patients” QoL
to verify reported eall need domains associated with QoL
reliability e the greater the number of needs the lower QoL (e.g. the need for social
and validity support (r =.34) and family (r = .55) was associated with QoL )
of inventory
a few days mention e greater difficulties in identifying facial emotions for temporal patients (who
before (usu- of con- obtained average scores below the control’s cut off) with respect to parietal
Campan ally the day 71 brain tumor patients: n =29 trol patients (who obtained average scores in line with controls)
olla eli al before) sur- high-grade glioma; n =21 sample not described eemotion recognition: 16/20 of the temporal patients performed worse than
(2014) ' gery and a low-grade glioma; n=16 scores controls either before or after surgery (or both)
few days meningioma; n =5 metastasis ~ without etemporal lobe patients had significantly more difficulties in identifying fear
(usually further than parietal patients
within a descrip- e parietal patients were equally good in identifying all emotions (apart from
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surgery

an advantage of happiness over anger and surprise)

efrontal patients: happiness was easier to identify than all other emotions

etemporal patients: happiness was easier to identify than all other emotions,
except for disgust that was better recognized than fear and anger
efrontal and temporal groups: significantly lower RMET scores compared to
parietal patients (no differences between frontal and temporal patient
groups)
¢ RMET: 10/20 of temporal lobe patients performed worse than 1 SD below the
reference populations as did 10/28 of the frontal patients either before or af-
ter surgery or both
ethe frontal group showed significantly higher alexithymia scores than both
other groups

before (usu-
ally the day
before), im-
mediately
after (usual-
ly within the
week after)
and for
low-grade
glioma pa-
tients 4
months after

66 brain tumor patients: n =29
high-grade glioma; n =21
low-grade glioma; n=16

meningioma

Campan-
ella et al.
(2015)

surgery
(14/21)

20 healthy con-
trols matched for
age and education
yes for emotion
recognition; nor-
mative values for
the other tasks

e Temperament and Character Inventory: no significant effects at group level
eemotion recognition and ToM: maximally affected by temporal lesions
ealexithymia and Assessment of Character: maximally affected by frontal
lesions
ehigh-grade glioma patients: more difficulties in emotion recognition and
ToM with respect to patients with meningiomas
elow-grade glioma patients: no difficulty in emotion recognition in general
compared with meningioma patients
eboth high-grade glioma and meningioma patients were unaffected by sur-
gery and maintained the level of performance after surgery as before on
emotion recognition and ToM
elow-grade glioma participants worsened in their performance on emotion
recognition (clinically relevant scores 9.5 % versus 42.1 %) and ToM (clini-
cally relevant scores 5.3 % versus 33.3 %) after surgery
eno effect of surgery for alexithymia and Temperament and Character In-
ventory

¢4 months after surgery low-grade glioma significantly recovered their emo-

tional recognition and ToM with respect to immediate post-surgical per-
formance
e alexithymia: low-grade glioma patients showed a mild but consistent re-

duction of scores with respect to both before and immediately after surgery
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before
pathological
diagnosis
(suspected
glioma);
after diag-
nosis and
immediately
preceding
treatment
with chem-
otherapy or
radiothera-

Cavers et
al. (2012)

py; after
treatment
ended; at 6
months fol-
low-up; post
bereavement

26 patients undergoing inves-
tigation for glioma or with
confirmed diagnosis: n =2

astrocytoma; n = 15 glioblas-
toma; n=1 oligodendroglioma;

n =1 brain stem glioma; n =2

anaplastic astrocytoma; n=5
not a glioma);

21 patients with confirmed
glioma diagnosis participated
in further interviews; 23 pa-
tients’ relatives

no

esocial trajectory/lives of patients substantially disrupted at time of diagnosis
epatients’ time was occupied with in-patient stays, visits to hospital and re-
covery from surgery leaving little time to invest in social well-being

e patients have a strong desire to return to "normal" socially after treatment

e for some patients the effort of socializing posed a barrier to returning to life
as normal
eas disease progressed the sense of isolation increased
e during the terminal phase of the illness: people’s social lives dwindled
alongside their physical and cognitive abilities

post-operati
ve, before
any radio-
therapy

Channon
et al.
(2007).

n =23 patients with frontal
brain tumors; n =22 patients
with posterior brain tumors; n
=26 glioma; n = 12 meningio-
ma; n =3 metastasis; n =1 he-
mangiopericytoma; n = 1 neu-
rocytoma; n=1 abscess; n=1
CVA

yes

26 healthy con-
trols matched for
age and years of
education or in-

telligence

eno significant impairments for non-mentalistic control questions
e generation of free responses: frontal group scored below healthy controls for
actions, direct sarcasm and indirect sarcasm
eselection of alternatives: frontal group scored below the healthy controls for
actions, direct sarcasm, indirect sarcasm concerning correct alternatives
e patients with frontal lesions: impaired performance for both free responses
and selection of alternatives on each set of mentalistic material (intact com-
prehension of the control non-mentalistic items)

before sur-
gery and
therapy;
within 1

week after

Chen et
al. (2016)

seizure onset

34 patients with localized
glioma limited to the insular (n
=17) or a posterior non-insular

area (n=17)

yes

30 right-handed
healthy controls;
matching for age,
gender, education
and ethnicity

ealexithymia: lower scores for insular glioma patients
e patients with an insular glioma: significantly different from the other patient
group on the empathic concern and perspective taking subscales of IRI

einsular patients: impaired in cognitive empathy and affective empathy, as
compared to both the healthy controls and patients with posterior gliomas
einsula patients were significantly different from the other 2 groups in emo-

tion recognition, perception of others’ pain and emotional perspective taking

concerning correct responses
ereactions times: only differences for perception of others’ pain task with the
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insular and non-insular lesion patients were significantly different from
healthy controls
eno obvious laterality effects on affective and cognitive empathy (right versus
left insula)

9 patients with non-malignant

3 primary themes: coping with available support, adjusting to routines and
relationships, emotional responses
esecond primary themes: adjustment to daily routines and lifestyle changes
for patients on return home following discharge
e challenges faced in relation to daily tasks and activities patients usually were

2 weeks brain tumors: n = 5 meningio- capable of performing prior to surgery
post-dischar ma; n =1 atypical choroid echange in household roles after discharge from hospital often increased the
Cornwell ge from plexus papilloma; n = 2 pitui- burden for carers and was accompanied by both a sense of new dependence
ot al. hospital; 3 tary macroadenoma; n=1 no and appreciation by the patient
(2012) months pituitary adenoma; all patients e patients were aware of possible adjustments regarding their vocational roles
post-dischar ~ had undergone neurosurgical post-surgery
ge from excision and none had received eimpact on personal relationships: positive and negative changes throughout
hospital radiotherapy or chemotherapy recovery processes
during study period edifficulties with day-to-day communication and understanding between
patients and others in their household
eemotions distress accompanied by acute feelings of loneliness
e experience of isolation from others, regardless of having available people to
contact
eolder age related to greater maintenance of social group membership and
fewer new social group memberships
e objective global cognitive status not significantly associated with perceived
physical impairment, social group membership or psychological well being
after treat- e greater perceived physical impairment significantly associated with lower
70 primary brain tumor pa- maintenance or loss of social group memberships, lover confidence in social
Cubis et ment;6.'it7 tients: n = 32 benign; n =13 group membership and fewer new social group memberships
al. (2019) mr;lﬁ?}?s si;lce low-grade glioma; n =25 no e greater perceived cognitive impairment significantly associated with the loss
diagnosis high-grade glioma of social group memberships but not with confidence in social group mem-

bership
eloss of social group membership significantly associated with higher levels
of depression, anxiety and lower life satisfaction
elower confidence in social group membership associated with higher de-
pression and anxiety and lower life satisfaction
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intraopera-
tive cortical 18 patients with right hemi- ) . . . . .
) . . . enone of the patients had a significant postoperative facial emotion recogni-
. . stimulation;  spheric lesions: n = 5 metasta- . .
Giussani . . tion deficit
neuropsy-  ses; n= 6 high-grade glioma; n . . . . . .
et al. . . no e postoperative scores of facial emotion recognition similar to preoperative
chological =4 low-grade glioma; n=2 . .
(2010) Lo . . scores in 16 patients
examination arteriovenous malformations; . . . .
. . escores were slightly lower than the preoperative score in 2 patients
before and n =1 malignant meningioma
after surgery
after first
neurosurgi-
cal treatment
within first 3
months after
brain tumor
detection (n
=19<1 . . L .
. eprevalence of comorbid mental disorders based on the clinical interview: 38
months since ;
. . . . % for patients
diagnosis;n 26 brain tumor patients: n =12 . . . . . .
. e acute stress disorder: most prominent diagnosis in the patient group with 19
Goebel et =71-3 meningioma; n = 4 astrocyto- o
al. (2011) months since  ma; n=>5 glioblastoma; n=5 o o
) , . ’ & ! *73 % of patients described relevant psychosocial stress
diagnosis); other o . . - . . . .
testing *77 % of patients experienced the first diagnosis of a brain tumor as distress-
i
ing foll he f £ ide-eff 9
within 5.14 ing followed by the fear of surgery side-effects (65 %)
days after
surgery; no
chemother-
apy or radi-
otherapy at
the time of
testing
159 patients with solitary pri- emean distress score: 5.51 (SD =2.86)
mary intracranial tumors: n = e cut-off of 6: 48.4 % classified as significantly distressed
Goebel et 5-14 days 67 astrocytoma; n = 41 glio- eon average 6.86 items of concern in the problem list
. no .. . . . oy
al. (2011)  after surgery  blastoma; n =2 gliosarcoma; n emajority of problems: physical, followed by emotional, practical, familial,

=18 diffuse astrocytoma WHO
grade II-1I]; n = 3 oligodendro-

and spiritual problems
edistress scores significantly positively correlated with patient-reported
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glioma WHO grade II-1II; n = 2
oligoastrocytoma grade WHO
II-III; n = 1 ganglioglioma
WHO grade [; n = 62 menin-
gioma; n =13 schwannoma; n=
11 pituitary adenoma; n=6
others

overall number of problems
e problems of dealing with the partner or with children were reported by 5 %
of patients respectively
e distress and number of problems associated with anxiety, depression and
social support

Goebel et
al. (2018)

preoperative

30 patients with solitary intra-

cranial tumors: n =9 glioblas-

toma; n =8 astrocytoma WHO

grade I-III; n = 4 meningioma;

n =4 oligodendroglioma, n =5
other

yes

healthy controls
matched for sex,
age and education

25 patients (83 %) impaired in at least one measure of social cognition
esignificant differences between patients and healthy controls for facial dif-
ferentiation, emotion recognition, ToM, complex ToM reasoning, nonverbal
affective ToM
e patients with a more malignant tumor: greater difficulties in emotion recog-
nition
eno differences between patients with left and right-sided tumors
e patients with frontal tumors: greatest impairments in the Faux-Pas Test
e patients with temporal tumors: greatest impairments in Faux-Pas Test, emo-
tion discrimination, emotion recognition, the picture stories cognitive ToM
and by trend in the RMET
emean participation score of cognitive and social participation (Marburg
Competence Scale): 31.95 (range 19-51)
emean score of social integration on the social adjustment scale: 1.66 (range
1-3.03)
e patients with more severe difficulties in emotion discrimination described
less emotional burden in the HADS
esignificant association between social and occupational functional assess-
ment and cognitive ToM
eFaux-Pas Test: most sensitive in discriminating between patients and con-
trols
e combination of Faux-Pas Test and RMET: 77 % diagnosed with social cogni-
tive impairment

Gu et al.
(2012)

after surgery

low-grade glioma patients: 3

with focal unilateral anterior

insular cortex lesions; 3 with

focal dorsal anterior cingulate
cortex lesions

yes

brain-damaged
controls: 6 pa-
tients with focal
lesions in regions
other than the
anterior insular or

e patients with anterior insular cortex lesions: significant diminished ability to
discriminate painful from non-painful stimuli as compared to both control
groups
e patients with anterior cingulate cortex lesions: no impairments in discrimi-
nating painful from non-painful stimuli
eanterior insular cortex lesions, but not anterior cingulate cortex lesions dis-
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anterior cingulate
cortices (e.g. lat-
eral prefrontal
cortex and tem-
poral pole); 14
neurologically
intact partici-
pants; matching
for age, education
and ethnicity

rupted the typical interference effect of empathy for pain on discriminability
of laterality
ediscrete anterior insular cortex lesions, but not anterior cingulate cortex
lesions, result in deficits in explicit and implicit pain perception

Guha-Tha
kurta et
al. (1999)

after initial
treatment
with intra-
venous
methotrex-
ate without
radiothera-
py; median
duration of
complete

remission: 16

months;

median fol-
low-up since
diagnosis: 22

months

11 patients with PCNSL

modi-
fied
FACT-B
rain: 26
post-ope
rative
malig-
nant
glioma
patients
of a
phase I
drug
trail;
Symp-
tom
Ques-
tion-
naire:
norma-
tive data
from
another
study
("com-
munity

normative data
used for the dif-
ferent question-
naires; not further
described

¢ FACT mean total score: 158.6 in PCNSL patients and 134.9 in 26 glioma
patients (total score and subscale scores of "symptoms" and "memory" sig-
nificantly different)
¢ PCNSL patients scored non-significant better for subscales of energy, leisure,
cognition, socializing, work and sexuality
ehigher scores for depression and anxiety but also for somatic well-being and
lower for anger in 9 patients included in the symptomatic questionnaire in
comparison to the normal population
ecomparable performance of 9 PCNSL patients on the Social Adjustment
Scale Self-Report to the community for work, social-leisure, extended family
interactions, marital functions and family-unit functions but less for parental
functions
ecomparable estimates of problem solving abilities and stress coping abilities
in the Problem Solving Inventory between PCNSL patients and the normal
population
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sample"
n=>50
people
without
known
malig-
nancy or
neuro-
logic
disease);
the So-
cial
Ad-
justment
Scale
Self-Rep
ort:
norma-
tive data
from a
"com-
munity
sample
ofn=
399
people;
the
Problem
Solving
Inven-
tory:
norma-
tive data
from a
"com-
munity
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sample"
of n=
900 in-
dividu-
als
e patient and control group: no preoperative differences on RMET
esignificant difference on RMET immediately postoperative but not 3 months
10 healthy sub- postoperative
jects matched for e although non-significant group differences at months 3 for RMET, incom-
age, so- plete functional recovery (especially if inferior frontal gyrus pars opercularis
the day be- 10 patients with WHO grade II cio-educational . was rese.cted) o ‘ o
fore, 5 days . . . level and manual edorsomedial prefrontal group: increase in reaction times in the attribution of
Herbet et glioma invading at least a sub- o . . . o . . . . .
al. (2013) after and 3 stantial part of the right frontal yes laterality; no his-  intention condition of the Comic Strip Task but only transiently (impairment
months after lobe tory of neuro- fully resolved by month 3)
surgery logic/psychiatric =~ edorsomedial prefrontal group: more errors, specifically in the attribution of
disorder or intention condition compared to other groups (fronto-temporo-insular le-
drug/alcohol sioned patients and control group)
abuse ewidespread surgical excisions of the right prefrontal cortex without
long-term worsening of sociocognitive performance
e transitory effects immediately after surgery
60 healthy sub- ¢RMET mean and SD: 61.67 + 11 % correct responses in patient group
Herbet et at least 3 93 patients after resection of jects: RMET (n = ¢ Comic Strip Task mean and SD: 84.69 + 13.34 % of correct responses in the
al. (2014) months after diffuse low-grade glioma yes 42) and Comic attribution of intentions condition and 93.75 +7.29 % of correct responses in
surgery Strip Task (n = 18) the physical causality condition in patient group
no, but
com-
parison emean * SD scores in patient sample: 38.94 + 10.08 (females) and 33.25 + 9.57
to vali- (males)
. dation emean scores for both males and females were inferior to those in previous
Herbet et 107 patients after surgery for . o .
al. (2015) after surgery diffuse low-grade glioma studies - validation stud'les
and e compared to French norms: 29.99 % of patients had low empathy scores,
French 10.18 % showed abnormally low scores, 10.28 % had high empathy scores,
and 4.76 % showed abnormally high scores
English

norms
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?MiT fthe 24 healthy con-
SngZrore trols (from 2 re-
yr i ith a diff t studi d
Herbetet  intraopera- > patlents.wrc a ciuse cent studies) use ethe day before surgery: normal performance levels for all patients compared
1. 2015) tive RMET low-grade right-hemisphere yes to transform the to healthy controls
. durine el glioma patients’ scores
g clec into age adjusted
trical stimu- gead
lation Z-scores
e Emotion recognition Task: ventromedial group scored significantly lower
than controls
tient
27 patients following prefron- ozf fai::llssur eventromedial lesion location: significant predictor of identification accuracy
tal cortex surgery: n=9 grade I gzry (cé)rvical and . of facial er.not.ic')nal recognition
tumors; n=>5 grade II tumors; n . eventromedial group performed significantly worse than the controls for fear
. 1to12 lumbar laminec- . . . . .
Jenkins et =4 grade III tumors;n=3 . e Perspective Taking Task: no significant differences between brain tumor and
al. (2014) months after rade IV tumors; n = 2 single yes tomy); serious control groups on the physical scale
' surgery & , ’ & neurosurgical . BTotP Py
metastatic tumor; n =1 angio- operation without eboth ventromedial and dorsolateral prefrontal group performed worse than
ma; n=1epidermoid cyst;n=1 czrebral involve- control group on fche.T.oM scale
abscess; n =1 bone fragment ment edorsolateral prefrontal group scored significantly lower than controls on
empathy scale
eventromedial lesion: significant predictor of poor ToM
on average
4.4 years
after diag- eperceived social support: no groups differences between early and late sub-
nosis (2 70 meningioma patients: early group
Kaneas et months - subgroup with diagnosis e early subgroup: more anxiety/tension and more anger/hostility symptoms
Al (goili 22.6 years);  within the past 2 year period (n no - than the late. subgroup . .
1.5 years =27) and late subgroup (n =43) eone of the most commonly endorsed items: valuing the social support re-
after com-  diagnosis for more than 2 years ceived from established/existing networks
pletion of ehigh sample mean for perceived social support (M =73.0, SD =9.6)
radiation (1 -
9.26 years)
before (15.22  primary brain tumor patients: ebenign tumor patients: substantially elevated post-traumatic stress symp-
K ¢ F 17.6 days) n = 23 with left-hemispheric toms and general distress at baseline relative to patients with a malignant
angas e . .
and 3.5 benign tumors; n = 22 with no - tumor
al- (2012) months after  right-hemispheric benign tu- ebenign subgroup: significant reduction in post-traumatic stress symptoms

radiotherapy

mors; n=11 with

and improvement in emotional well-being postradiotherapy, especially for
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(3.54+0.84
months)

left-hemispheric malignant
tumors; n =11 with
right-hemispheric malignant
tumors

individuals with left-hemispheric tumors
emalignant brain tumor patients: significant reduction in social well-being
and heightened social constraints in their interpersonal relationships
postradiotherapy relative to benign brain tumor patients
eindividuals with a left-hemispheric malignancy: substantially lower social
well-being at follow-up compared to patients with right-hemispheric ma-
lignancy
e44 % of patients: post-traumatic stress symptoms before radiation
©56 % of patients: chronic post-traumatic stress
ehigh level of post-traumatic stress associated with reduced QoL and poor
perceived quality of social support both pre- and postradiotherapy
efatigue: most prevalent symptom experienced at both time points

after treat-

ment; time
since diag- 137 brain tumors patients;
nosis 1.08 +  resources of medical charts for o7 themes from patient support groups identified, with "relationships" being
1.98 months 80 patients: n = 36 glioblasto- one of the themes
Kanter et (attendeda  ma; n =26 low-grade glioma; n ebalancing the need to receive care and provide it to others
al. (2014) support =11 anaplastic glioma; n=7 no erole reversals, strain and concerns about the impact of illness on caregivers
' group once) other (meningioma, PCNSL, elosing the ability to parent
and 1.21 + acoustic schwannoma, ecommon topics: impact of illness on intimacy and sexuality, concerns about
1.86 months  plasmacytoma, primitive neu- social relationships
(attended roectodermal tumor)
more than
once)
immediately
after re-
cruitment 40 newly diagnosed primar
and ap- CWy clagnosecp Y ehighest mean supportive care needs score at each time point for physical
. brain tumor patients: n=16 .
Langbeck  proximately . . needs, closely followed by psychological needs
glioblastoma; n = 9 meningio- . . . :
er & Yates 3 months a1 =3 astrocvtoma: n 2 no emean scores in all domains except for sexuality decreased over time
(2016) later; all N Y ’ e psychosocial needs at baseline mean 45.8 (25.1) and at follow up mean 35.6
oligodendroglioma; n =10
assessments (27.5)
iy other
within the
first 6

months after




13 of 22

diagnosis
. . . . 3 themes of experiences
outpatient brain tumor patients with a . .
L . . eone theme: loss of relationships
Lucas clinic; not high-grade glioma (WHO . o .
no - emood fluctuations and irritability caused by tumor location, treatment,
(2010) further spec- grade III or IV); number not . . i .
o e medication, and/or frustration most frequently influences exchanges with
ified further specified . . . .
those closest in proximity and closest in emotional attachment
26 primary brain tumor pa- eaccuracy scores on emotion recognition: patient group performed overall
tients: n =1 oligodendroglioma more poorly than healthy controls
. . 26 healthy con- . .
grade III; n = 10 mixed glioma . e patients performed more poorly than healthy controls on the visual and
Luherne- . trols without , .
before on- grade II; n = 6 oligodendro- . auditory modality
du Boul- . . neurological and . . . -
cological glioma grade II; n = 2 astrocy- yes Lo eno group difference concerning crossmodal emotion recognition
lay et al. . psychiatric illness; L. . .
(2014) treatment toma grade II; n =2 glioblas- matchine for age ereaction times: patients were consistently slower than controls
toma; n = 4 mixed glioma & & e deficits were minor (mean accuracy of 87.82 % for faces and 87.95 % for
. . and gender !
grade III; n = 1 mixed glioma voices)
grade IV eefficient compensatory mechanisms during tumor development
epre-surgery: left-hemispheric patients scored significantly lower than con-
trols on fearful facial expressions
34 patients: n =7 glioblastoma; e facial emotion recognition task: left-hemispheric patients’ performance de-
before and . . . . .
after surgery 3 oligodendroglioma; n=5 creased for all emotions but fear, which was poorly recognized already be-
. IBELY astrocytoma; n = 8 anaplastic 17 healthy con- fore surgery
Mattavelli  (+7 days); 3 ) . . ) . . ..
ot al months after astrocytoma; n =1 gliosarcoma; os trols matched by eright-hemispheric patients: only sadness and fear facial recognition de-
20 17') surcervin T 2 ganglioglioma; n = 1 brain y age and educa- creased after tumor resection
sub groz of metastasis; n = 1 anaplastic tional level eno overall impairment in auditory emotion recognition before surgery
ftienfs oligodendroglioma; n = 6 oli- e auditory emotion recognition task: patients’ performance decreased after
P goastrocytoma surgery without significant difference between right- and left-hemispheric
lesions
e follow-up: general good recovery at 3 months after surgery
. . e correct identified number of expressions: non-significantly better in control
11 brain tumor patients: n =2 roup than in patients
astrocytoma grade I, n=2 11 healthy volun- . group paue .
3-5 days . . o e correct recognition rate of angry faces: significantly lower among patients
Mu et al. glioblastoma; n = 3 anaplastic teers individually ]
before sur- yes than among control subjects
(2012) astrocytoma; n = 2 astrocytoma matched by age, . L . )
gery e patients were significantly less accurate in detecting angry faces than were

grade I; n =2 oligodendrogli-

oma grade II

sex and education control subjects (30.3 % versus 57.6 %)

eno deficits in the identification of other expressions




before sur-

gery, 1 week

after sur-
)3 . . .
ety . . elower accuracy in patients than in healthy controls before and 1 week after
months after 20 patients with surgery
; icht-hemispheric gli :n=5 . .
.. SUTgery riga-hemispheric ghoma: n = 18 normal healthy ~ eno significant difference between the score of all patients and healthy con-
Nakajima  assessment  diffuse astrocytoma; n=3 oli- volunteers trols at 3 months after surgery
t al. duri dendrogli ;n= -
(; Oi 8) u;:;g . ‘lgostiecn S:fclcir;;' I‘ln f:ni yes matched for age elower scores of both the with and without intraoperative mapping groups
awee; inuS pl:stic ca)lli o d}e’:n drsl liomaa'l na_ and MMSE score than of healthy volunteers at preoperative and postoperative 1 week
& y p & i & ! *3 months postoperative: normalization of scores only in the group with
patients 5 glioblastoma intra-operative mapping
("with in-
traoperative
mapping
group”)
eraw total RMET score: 23.7 + 3.8 (13-33)
.. ¢13.9 % of patients with (significant) deficit
Nak tleast 3
aapma at’eas 122 patients after resection of eraw total scores on average 23.9 + 3.5 (right tumor, n =92) and 23.1 + 4.5 (left
et al. months after . . no -
(2018) sureer diffuse low-grade glioma tumor, n = 30)
ety enumber of patients assigned to the ‘impaired’ subgroup: 22/92 in right lesion
group, 7/30 in left lesion group
22 patients with right hemi-  age-mat
preopera- - ,
; spheric glioma with successful ched
tive, 1 week intraoperative assessment of  controls
postopera- basic E motion: 1 = 2 dvsem for o After surgery: basic emotion test score decreased in 9 patients compared to
.. tive and . =SS preoperative score, of these, it decreased under the cut-off value (z < 1.65) in
Nakajima until 3 bryoplastic neuroepithelial Z-scores; 3 patients
et al. tumors; n = 2 diffuse astrocy- group not specified D Pt .
months after . ) etotal score decreased significantly just after surgery (preoperative: 0.21 +
(2021) sur ) toma; n =4 oligodendroglioma;  charac- ) _ K
gery; n=1ependvmoma: n =2 ana-  teristics 0.61; postoperative 1 week: - 0.98 + 1.15)
intraopera- ‘cpendy ’ erecovery to preoperative level within 3 months postoperatively (- 0.28 + 0.78)
. plastic astrocytoma; n =7 ana- not
tive map- . . .
in plastic oligodendroglioma;n= speci-
ping 4 glioblastoma fied
Owns between 4 18 brain tumor patients: n=3 eprimary theme: “key sense-making appraisals”
worth et months and  meningioma; n =2 low-grade no esecondary themes: “interactions with those in the healthcare system”, “reac-
al. (2011) 21 years after  astrocytoma; n=1 low-grade tions and support from people in the support network” and “diversity of
] diagnosis; all  oligodendroglioma; n =1 col- coping efforts”
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patients had
treatment
with surgery
and either
radiation or
chemother-
apy or both

loid cyst; n =1 pituitary
macroadenoma; n =1 cranio-
pharyngioma; n = 4 glioblas-
toma; n =3 anaplastic oli-
godendroglioma; n =1 ana-
plastic astrocytoma; n =1 mul-
tiple brain metastases

emany participants experienced strain in their relationships due to the illness
and changes in functioning
ebehavioral changes related to the tumor: particularly serious effects on rela-
tionships
esome participants attributed the loss of a relationship to the tumor, particu-
larly those in a new relationship
eloss of relationships or strain placed on these as a source of distress and
disappointment
e other patients: more positive effects on relationships (illness had brought
them closer)

Owns-
worth et
al. (2015)

after medical
treatment:
surgery (78
%) with ad-
juvant
treatment of
chemother-
apy (52 %)
and/or radi-
ation thera-
Py (42 %);
before, after
and 6
months after
psychosocial
program

50 brain tumor patients: n=15
glioblastoma; n = 7 oligoden-
droglioma; n =7 astrocytoma;
n =6 meningioma; n = 6 pitui-

tary tumor, n =2 colloid cyst; n

=2 craniopharyngioma

yes;
25/27 of
the im-
mediate
group
com-
pleted
the
"making
sense of
a brain
tumour
pro-
gram';
19/23 of
the
wait-list
group
com-
pleted
the pro-
gram; n
=44
com-
pleted
the pro-

wait-list and con-
trol group
matched for age,
education, gen-
der, time since
diagnosis, tumor
location, malig-
nancy and global
neuropsycholog-
ical status

esignificantly lower levels of depression and higher existential well-being,
functional well-being and QoL at post-treatment after intervention com-
pared to wait-list controls
eno significant between-group differences at post-assessment on social/family
well-being, emotional well-being, overall QoL, depression, anxiety and
stress (potential explanation: only 60 % had a family member involved in
therapy)
erelative to pre-intervention, at 6 months follow-up participants reported
significantly lower levels of depression, anxiety and stress and significantly
higher levels of existential well-being and overall QoL (all participants who
received the psychosocial intervention)
epsychosocial intervention: improving existential and functional well-being
and reducing depressive symptoms
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gram
and
post-ass
essment
(n=25
imme-
diate, n
=19
waitlist);
n=36
com-
pleted 6
months
fol-
low-up

the day be-
fore and the
week after
surgery;
intraopera-
tive map-
ping

Papagno
et al.
(2016)

13 brain tumor patients with a
preoperative performance on
the modified Ekman test of at
least 80 %: n =1 focal cortical
dysplasia Ila; n =2 oligoden-
droglioma grade II; n = 3 ana-
plastic oligoastrocytoma grade
IIL; n = 3 anaplastic astrocyto-
ma grade III; n = 2 glioblasto-
ma; n = 1 metastasis; n=1 oli-
goastrocytoma grade II; 1 pa-
tient with right-hemisphere
tumor not included in analyses

yes

12 neurologically
unimpaired con-
trols; matching for
age and years of
education

e percentage of correct responses: 80 % in the non-stimulation condition
epercentage of correct responses 59 % in the stimulation condition (mainly
involved the antero-superior part of the insula and to a lesser extent the
posterior-superior cortex)
esignificant difference between stimulated and non-stimulated trials only for
disgust
eno effects of stimulation on remaining emotions
eaccuracy post-surgery significantly lower compared to pre-surgery perfor-
mance (88 % versus 78 %)
eoverall emotion recognition performance decreased after surgery without
specific effects for single emotions

in most cases
approxi-
mately 8
days post-
operatively

Peper &
Irle (1997)

41 brain tumor patients affect-
ing the cerebral cortex: n=16
meningiomas; n = 4 solitary
metastases; n=6 astrocytoma
grade I-II; n = 11 astrocytoma
grade III-IV; n = 3 others
(exclusion of 1 left-handed
patient from analyses)

yes

12 patients with
surgery for
slipped discs or
peripheral nerve
disease; matching
for age, sex and
education

eall lesion groups: significantly reduced selection of emotion labels as com-

pared to controls
emarginally significant effect for hemisphere: lower performance of the
right-hemispheric group as compared to controls
eright-hemispheric patients were impaired in recognizing all categories ex-
cept for joy

eleft-hemispheric patients differed from controls only in the recognition of

sad vocalizations
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emarginal significant effect for localization: slightly lower dimensional de-
coding in patients with left or right posterior lesions
etrend of lower valence decoding in left-hemispheric compared to
right-hemispheric patients and controls
eleft-hemispheric patients decode negative valence trials with lesser accuracy
as compared to right-hemispheric patients and controls
eright-hemispheric patients: decoding of both high and low arousal items was
impaired in comparison to controls
e crossmodal categorial recognition: impaired in right-hemispheric patients
(left-hemispheric patients” performance comparable to controls)
edimensional decoding task: reduced recognition of valence in
left-hemispheric and arousal in right-hemispheric patients

at median 8

edimensional decoding: impaired decoding of arousal in all groups relative to

days post- 70 brain tumor patients affect- controls, except for the left frontal group; right parietal group was most se-
operatively; ing the cerebral cortex after 15 patients after verely impaired, when compared to the left frontal group
inclusion of ~ microsurgical tumor extirpa- surgery for e component of negative valence: reduced in all lesion groups in comparison
Peper & some pre- tion: n = 23 meningioma; n=6 slipped discs or to controls, with the right frontal group and the right parietal group being
Trle (1997) operative solitary metastases; n =9 as- yes peripheral nerve clearly affected
data due to trocytoma grade I-II; n =25 disease; matching  ecategorial decoding: right parietal and left temporal group showed an im-
missing astrocytoma grade III-IV; n=6 for age, sex, edu- paired performance as compared to controls
postopera- others; exclusion of 1 cation ediscrimination of emotion categories: lower performance for right parietal
tive assess- left-handed patient lesioned patients as compared to controls (group was particularly impaired
ment in discriminating the category of anger)
edecreased behavioral cognitive empathy in PCNSL patients as compared to
healthy controls (irrespective of valence)
at median 35 eno differences on control questions of the Social Problem Solving Task for
months 43 healthy con- PCNSL patients and healthy controls
trols; matching for ePCNSL patients rated the degree of discomfort of an awkward situation on a
Pertz et (12-98) after )
al. (2021) complete 43 PCNSL patient yes age, gender, years N comparable .level 'as healthy controls
.. of school and edecreased ability to accurately identify the element that evokes awkward-
remission to . . .
years of education ness in PCNSL patients

therapy

eboth the production and the mere recognition of optimal solutions for in-
terpersonal conflicts were impaired in PCNSL patients in the Social Problem
Solving Fluency task
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control cohort: 15
right-hemispheric N . . . . . o\
e partial stimulations: higher number of incorrect responses in social cognition

observational cohort: 15 ;
before sur- . . . diffuse low-grade
right-hemispheric diffuse . task
gery and 6 . glioma (WHO . . .
. low-grade glioma (WHO grade eneuropsychological assessment at 6 months: 1 patient worsened in the ob-
Prat-Acin  months after ) ) grade II astrocy- . . . .
II astrocytoma) patients with . servational group compared to preoperative baseline (non-social control
et al. surgery; . . . yes toma) patients . . .
. intraoperative cortical and task: decrease in naming task and semantic task)
(2021) intraopera- . . . operated under . . .
. subcortical brain mapping 6 patients presented with decreased performance at 6 months in the control
tive map- . general anesthe- . . . . . . .
. during an asleep-awake-asleep . . group in at least 1 task (3 patients in naming and semantic task, 2 patients in
ping task sia; matching for . . A . .
surgery ¥ working memory and attention and 1 patient in the social cognition task)
tumor location
and histology
e patient performs at levels equivalent or superior to normal controls on di-
verse components of social cognition
enormal ability to generate a wide variety of response options to problematic
5 subjects; social situations
Saver & 1 meningioma patient after matching for sex, etendency to consider spontaneously the consequences of particular social
Damasio  after surgery bilateral surgery of ventrome- yes age, intelligence, response options
(1991) dial frontal cortices education and e capacity to conceptualize effective measures towards achieving given social
occupation objectives
e ability to predict the likely outcome of a particular social situation
esharp contrast between intact functioning in laboratory tasks and pro-
foundly deficient social decision-making in real life
after multi- . . .
modality 27 malignant primary brain
tumor patients with a histor . . . . .
therapy: n= P . Y e patients described how the seizures led to a loss of independence associated
. of 1 or more seizures: n=9 ) . e ) . .
Shinetal. 27 surgery; n . . with an inability to take care of children, to work, to drive, to do hobbies or
: glioblastoma; n = 7 anaplastic no -
(2016) =25 radia- . to be alone
. astrocytoma; n =9 oligoden- - .
tion; n=25 ] eheavy unmitigated psychosocial burden
chemother- droglioma; n =2 low-grade
astrocytoma
apy
before sur- mean and SD for
ery (at me- emotion recogni-
. gety ( ) & elongitudinal difference in emotion recognition
Sinhaet  dian 3 days), . ) norma- tion task, but . . L .
15 glioblastoma patients . edecrease after surgery (before surgery: 3/15 patient with a deficit in emotion
al. (2020)  after surgery tive data  group assessment .\ . . . i -
recognition; after surgery 7/15 patients with an emotion recognition deficit)

not further speci-

(at median 3
fied

days)
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12 brain tumor patients (classi-
fied as mild and removed

18 persons with-

e different pattern of asymmetry in patients with right hemispheric damage
compared to both the control group and patients with left hemisphere
damage
ehappy faces: level of errors in left and right visual field similar in the control
group, mean percent of errors in the right visual field was lower than that
observed in the left visual field in patients with right-hemispheric damage

Szelag & 3 months -
zelag completely): n = 2 astrocytoma; out damage to the esad faces: fewer recognition errors for expositions in the left than in the right
Fersten 12 years after . yes . 1 . . . . . . G
(1991) surger n = 3 intracerebral hematoma; central nervous visual field in patients with left hemispheric damage, in patients with right
gery n =1 sarcoma; n = 6 meningi- system hemispheric damage fewer errors for the recognition of faces in the right
oma than in the left visual field
eneutral faces: level of errors in the left visual field was lower than in the right
one in controls and patients with left hemispheric damage, patients with a
right hemispheric damage made fewer errors in the right visual field than in
the left one
illness dura-
tion at me-
dian 34
months;
stage of ill- .
ness via emean value of social support: 3.68 (SD = 1.00)
\%
self-report: n 480 primary brain tumor pa- eindividual’s attachment representations have implications for the coping
_13 re}Zent'l tients: n = 166 meningioma; n = strategies
diaenosed: Zl 77 astrocytoma other than eassociation of high levels of attachment anxiety and helpless-
- 8g4 un de’r glioblastoma; n = 59 oligoden- ness/hopelessness and anxious preoccupation strategies
Trejnow- oine active droglioma; n =57 glioblastoma; eassociation of high levels of attachment avoidance and helpless-
v
ska et al. tge t?ne ¢ n =15 acoustic neuroma; n=10 no - ness/hopelessness
reatment; n o . . . . . .
(2020) _ 337 stable pituitary adenoma; n=9 ep- eperceived social support partially explained the relationship between both
disease or endymoma; n =9 cranio- attachment dimensions and helplessness/hopelessness
"watch and pharyngioma; n = 8 epider- eassociation of attachment anxiety with anxious preoccupation not mediated

wait"; n=21
disease pro-
gressing; n
=25 no fur-
ther treat-
ment possi-
ble

moid; n =53 other types; n=17
unsure

by social support
eneither attachment nor social support associated with the cognitive avoid-
ance style
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e patients: higher HADS Depression score across all time points and lower

WHOS5 score when compared to relatives
weekly over

: . . ¢113/484 patient submitted questionnaires (23.3 %) and 24/245 (9.8 %) of rela-
a period of 63 brain tumor patients: n=>5 . . . . .
19 weeks menineioma: n = 23 astroc com tive submitted questionnaires met the cutoff of 10 for elevated depression
. groma; y : o Anxiety: 114/484 (23.5 %) versus 40/245 (16.3 %) met threshold
during the  toma; n=20 glioblastoma; n=8 parison .
. . ) . *QoL: stable over the period of 12 weeks
Troschel first oligodendroglioma; n = 3 neu- with . . . . .
. . ) e patients and relatives tended to miss social contacts less at the conclusion of
et al. COVID-19 rinoma; n = 3 plexus papillo-  relatives - . o
. the study period when compared to the beginning
(2021) pandemic ma; n =2 ependymoma; n =2 of the . . .
. . . emost consistent predictor of QoL: number of social contacts
lockdown solitary fibrous tumor; n=1 patients . . . o )
. L 10 or more social contacts associated with a 70 % reduced risk for more de-
between 22 germinoma; n = 1 gangliogli-  (n=237)
April and 15 oma

pression symptoms, a 39 % reduced risk for more anxiety symptoms, and a

65 % reduced risk for increased distress while enhancing the chance of in-

creased well-being by 73 % when compared to 0-3 social contacts per week
¢ QoL strongly improved with increased social contacts

July 2020

50 patients: n = 23 glioblasto-
ma, WHO grade IV, IDH
wildtype; n = 3 astrocytoma,
WHO grade IlI, IDH wildtype;
62 (0.7-369) n =12 astrocytoma, WHO

e topics psyche, body and cognition considered to be most relevant for pa-
Vofs et al. grade III, IDH mutated; n =2 tients
months after no - . . . f
(2021) diaenosis astrocytoma, WHO grade 1I, ein weighted scoring procedure: psyche (18.9); cognition (22.9), body (21.4);
& IDH mutated; n = 3 anaplastic role functioning (18.3); social support (17.2); unmet needs (15.5)
oligoastrocytoma, NOS; n=5

oligodendroglioma, WHO
grade III, IDH mutated; n =2
ependymoma WHO grade II

ediminished ability to discriminate painful from non-painful stimuli in pre-
operative insular glioma patients
esensitivity to others pain was significantly improved in insula patients
postoperatively
eno significant differences between patients and healthy controls neither pre-
nor postoperative concerning reaction times
eimplicit sensitivity to pain was impaired preoperative and restored in insu-
lar patients postoperatively
eno differences concerning IRI or Toronto Alexithymia Scale

4 patients with unilateral in-
before and 3  sular gliomas WHO grade II or
Wang et
al. (2014) months after III: n = 2 astrocytoma; n =1 yes
' surgery oligodendroglioma; n =1 ana-
plastic oligodendroglioma

18 neurologically
intact individuals;
matching for age,
gender, education

and ethnicity
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after treat-
ment; on

50 primary brain tumor pa-
tients: 60 % anaplastic astro-
cytoma; 30 % glioblastoma; 10

Weitzner o . . *QoL affected adversely by 1 or more of 5 factors: being female, being di-
average 30.7 % other primary brain tumors; . . . . .
et al. . . . . no - vorced, having bilateral tumor involvement, having received chemotherapy
months since  after surgical resection adjunc- .
(1996) . . . . and showing a poor performance status
diagnosis tive treatment with chemo-
(1-154) therapy (91 %) and radiother-
apy (78 %)
behavioral data
f 54 health
the day be- rom cathy
controls from 2
fore, 5 days .
other studies used . -
and 3 ebefore surgery: only 1 patient had a deficit
to transform the . . :
Yordanov months after _ _ L _ estrong performance decrease right after surgery (preoperative versus im-
27 right-hemispheric diffuse preoperative pa- . .
aetal surgery; . . yes . T mediate postoperative)
. low-grade glioma patients tients” individual C .
(2017) direct elec- scores into eno significant difference between performance before surgery and 3 months
trical stimu- after surgery
) . z-scores; match-
lation during .
sureer ing for age, edu-
gety cational level and
sex ratio
13 primary or secondary brain
tumor patients: n = 2 postop-
erative glioblastoma; n=1 e patients after radiotherapy: significantly better rate of recognizing fear than
postoperative anaplastic ep- before radiation
before and 1 e.ndymoma; n= 2.postopera— 13 healthy con- etrend towards higher accuracy in identifying sadness and surprise after
Yuksek et tive anaplastic oligodendro- _ radiation as compared to before
month after . e yes trols; matching for . . o . . D
al. (2015) glioma; n =2 meningioma; n = e patients after radiation: significantly better in recognizing fear and signifi-

radiotherapy

3 solitary brain metastasis from
lung adenocarcinoma; n =3
small cell lung cancer for
prophylactic whole brain radi-
otherapy

age and gender

cantly impaired in recognizing angry and neutral facial emotions compared
to controls
eno significant differences concerning response times

Note.

! pre- or post-treatment

2 clinical or healthy control group
Cerebrovascular Accident (CVA)

Hospital Anxiety and Depression Scale HADS



Interpersonal Reactivity Index (IRI)

Mini Mental State Examination (MMSE)

Primary Central Nervous System Lymphoma (PCNSL)
Quality of Life (QoL)

Reading the Mind in the Eyes Test (RMET)

Standard Deviations (SD)

The Functional Assessment of Cancer Therapy (FACT)
Theory of Mind (ToM)

World Health Organization (WHO)
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