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Primary brain tumors are divided into benign and malignant
tumors. Men to women ratio is approximately 1.2: 1. To
completely remove the brain tumor without causing
neurologic deficit is the major goal of awake craniotomy.
Awake craniotomy with intraoperative neurological
monitoring helps to monitor the neurologic function during
operation to retain the largest brain function while have
the largest tumor volume been resected. Awake craniotomy is
usually performed in patients with tumors at dominant
hemisphere because it controls language functions. The non-
dominant brain controls social cognition and visuospatial
functions which affects overall social functions. There is
less attention on the monitoring of non-verbal neural
function at present. We used to observe that women with
right brain tumors have a higher proportion of awake
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craniotomy as a treatment option than men. The purpose of
this project is to understand whether there is gender
difference in patients having non-dominant awake
craniotomy. In this one-year project, we evaluated 165
patients with glioma who underwent preoperative
neuropsychological evaluation. As expected, the results
showed that the left hemisphere has a greater impact on
overall cognitive dysfunction than the right hemisphere,
especially in the semantic domain. Patients with left brain
glioma tumors have worse overall cognitive function, lower
orientation, object naming, lower semantic association of
verbal fluency, and word sequence learning. The Beck
depression scale assessment showed that there was no
difference between patients with left and right hemisphere
tumors. Although Beck anxiety scale assessment showed that
patients with right-side lesions before surgery tended to
be anxious, the difference did not reach statistical
significance. In the follow-up examinations, patients with
awake craniotomy for left side tumors still had prominent
decline in language function, including naming and semantic
fluency tests, compared to those with right awake
craniotomy. However, semantic fluency, executive functions,
and anxiety scores tended to be improved after right
craniotomy. In contrast, for the left side, more patients
had anxiety post than before surgery (not statistically
significant). This project clarifies that no gender
selection differences regarding non-dominant awake
craniotomy. Certain assessments were improved by awake
craniotomy of non-dominant brains, including executive
function and anxiety. In the future, we will continue to
accumulate clinical experience and increase the number of
cases to determine whether the above findings can be used
as predictive markers for clinical monitoring and
prognosis, and will include them as ones of the
intraoperative monitoring standards.

brain tumor, awake craniotomy, non-dominant hemisphere,
neurological tests
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Abstract
Key words: brain tumor, awake craniotomy, non-dominant hemisphere, neurological tests

Primary brain tumors are divided into benign and malignant tumors. Men to women ratio is
approximately 1.2: 1. To completely remove the brain tumor without causing neurologic
deficit is the major goal of awake craniotomy. Awake craniotomy with intraoperative
neurological monitoring helps to monitor the neurologic function during operation to retain
the largest brain function while have the largest tumor volume been resected. Awake
craniotomy is usually performed in patients with tumors at dominant hemisphere because it
controls language functions. The non-dominant brain controls social cognition and
visuospatial functions which affects overall social functions. There is less attention on the
monitoring of non-verbal neural function at present. We used to observe that women with
right brain tumors have a higher proportion of awake craniotomy as a treatment option
than men. The purpose of this project is to understand whether there is gender difference in
patients having non-dominant awake craniotomy. In this one-year project, we evaluated
165 patients with glioma who underwent preoperative neuropsychological evaluation. As
expected, the results showed that the left hemisphere has a greater impact on overall
cognitive dysfunction than the right hemisphere, especially in the semantic domain.
Patients with left brain glioma tumors have worse overall cognitive function, lower
orientation, object naming, lower semantic association of verbal fluency, and word
sequence learning. The Beck depression scale assessment showed that there was no
difference between patients with left and right hemisphere tumors. Although Beck anxiety
scale assessment showed that patients with right-side lesions before surgery tended to be
anxious, the difference did not reach statistical significance. In the follow-up examinations,
patients with awake craniotomy for left side tumors still had prominent decline in language
function, including naming and semantic fluency tests, compared to those with right awake
craniotomy. However, semantic fluency, executive functions, and anxiety scores tended to
be improved after right craniotomy. In contrast, for the left side, more patients had anxiety
post than before surgery (not statistically significant). This project clarifies that no gender
selection differences regarding non-dominant awake craniotomy. Certain assessments were
improved by awake craniotomy of non-dominant brains, including executive function and
anxiety. In the future, we will continue to accumulate clinical experience and increase the
number of cases to determine whether the above findings can be used as predictive
markers for clinical monitoring and prognosis, and will include them as ones of the
intraoperative monitoring standards.
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(2) Karnofsky & # (Karnofsky performance scale) > 70

(3) MRI : #rdisgsps % » ¥ #U#% = <0.5em

(4) & THAE N BRI B DB E sk ¢ projectile vRet > R R & A XA ag L B (B E
#ﬂ L/ S L& R &% >180 mmHg > 475k & /& 5 >110 mmHg)

(B) KT ARE AR oS A FeTE A g

#¢ .o 12 22 2 Battery of neuropsychological assessments
AeE L T8 2 f—xp u]zi%ﬂﬁu 3 &% - & P jiFis i gi_(Hsuetal. 2016) "p*’ AL v L H R
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4 X E S AR OAE 2 i o Benton AL R R (Benton visual retention test
BVRT) #* Rl ZALE R Aofri e - 32 RIH P €385 1 F o #av2vh > 25585 240 e

o i ¢ fEE R 20 7 B iAo (movement toward spatial cognition )~ 44 % R (visuospatial )~
2z (memory) ~;1 i 4 (attention) ~3R#js # (planning) ~ &% it # (learning) ~ F %
4] (emotional ) ~ 2 # 4+ (motivational ) ~ {7 5 ¥ 42 (behavioral deficits ) (DUFFAu 2010) :

(1)  the Taiwanese version of the Wechsler Memory Scale- Third Edition ( mainly Logical
Memory and Visual Reproduction subtests ) (HUA et al. 2005) ' 2 Word Sequence
Learning Test to assess memory (HAMSHER AND ROBERTS 1983) ;

(2)  Semantic Association of Verbal Fluency (HuA et al. 1997) ;

(3)  Three-Dimensional Block Construction Models ( 3-D BCM )to assess visuospatial function
(BENTON et al. 1994) ;

(4)  Digit Span and Digit Symbol Substitution subtests ( DSS) of the Taiwanese version of the
Wechsler Adult Intelligence Scale, Third Edition (WAIS-II1) to assess attention (CHEN
AND CHEN 2002) ;

(5)  Modified Wisconsin Card Sorting Test (WCST ) 2 % Trail Making Test part B to assess
executive function (NELSON 1976) ;

(6)  The Mini-Mental State Examination ( MMSE ) - Cognitive Abilities Screening Instrument

(CASI) - Chinese Version (LIN et al. 2012) -
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Right lesion, Left lesion,
p-value
N =59 N =106
Age 426 +13.4 48.3+13.8 0.01
Sex (male) 50.8% 56.6% 0.48
Education year 144 +6.3 13.0+3.9 0.07
Handedness (right) 96.6% 96.1% 0.87
Neuropsychologic test Defect Defect
Global cognition MMSE (4) 7.4% (36) 35.7% 9.1E-5
Orientation
Temporal Orientation-Error Score (14) 24.1% (23) 22.8% 0.84
Orientation to Personal Information and Place (3) 5.2% (24) 23.5% 0.004
Language
Object Naming (5) 8.5% (48) 46.6% 2.4E-7
Semantic Association of Verbal Fluency (11) 18.64% (49) 49.5% 1.1E-4
Verbal learning
Word Sequence Learning | correct (19) 33.3% (43) 48.9% 0.07
Word Sequence Learning | position (18) 31.6% (41) 46.6% 0.07
Word Sequence Learning | learning (17) 30.4% (46) 52.3% 0.01
Word Sequence Learning | recall (17) 29.8% (45) 51.7% 0.009
Word Sequence Learning | cued (18) 32.1% (52) 59.8% 0.001
Word Sequence Learning | recognition (21) 41.2% (42) 56.8% 0.09
Nonverbal learning
BVRT-Memory C correct (12) 12.4% (33) 35.5% 0.07
BVRT-Memory C errors (12) 12.4% (29) 31.2% 0.20
Spatial perceptual function
Judgment of Line Orientation (21) 38.2% (28) 30.1% 0.31
Executive function
Trail making A time (8) 15.1% (14) 17.9% 0.67
Trail making B time (7) 15.9% (11) 19.0% 0.69
WCST-S: Number complete categories (10) 18.9% (17) 22.7% 0.67
WCST-S: Number perseverative errors (6) 12.2% (6) 8.7% 0.53
WCST-S: Number non-perseverative errors (7) 14.3% (3) 4.4% 0.09

Processing speed



Digit Symbol substitution (10) 20.8% (21) 28.8% 0.33
Working memory

Digit span (6) 13.0% (19) 24.7% 0.12
Emotional state

BDI Beck depression inventory (20) 36.4 % (37) 39.0% 0.75
BAI Beck anxiety inventory (16) 28.6 % (16) 16.3% 0.07

Global cognitive function is evaluated by MMSE; Language by Object naming, Semantic
association of verbal fluency; Learning and nonverbal memory was evaluated by word sequence
learning | and BVRT ; Spatial perceptual function was evaluated by Judgement of line orientation;
Executive function was evaluated by WCST, trail-making Processing speed by digit symbol
substitution; Working memory by digit span; Emotion status by Beck Depression Inventory (BDI).
p-value was estimated by Chi-square and Fisher's Exact Test where appropriate.
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FEBE 2 L ERBEREH LR AR(ED)

CHABWEERRT RN 2L IR Y TR ML R

Men Women
Left side lesion defect total defect total p-value
BDI Beck depression inventory 17 53 32.1% 20 42 47.6 % 0.123
BAI Beck anxiety inventory 10 54 18.5% 6 44 13.6 % 0.515

Right side lesion
BDI Beck depression inventory 8 27 29.6 % 12 28 42.9% 0.308
BAI Beck anxiety inventory 8 27 29.6 % 8 29 27.6 % 0.866

p-value was estimated by Chi-square and Fisher's Exact Test where appropriate.

S ﬁm#‘mfﬁmw%ﬁ%ifiﬁm ERH BT (R S N KT ARR B

PANFE R AB(RZ) 2 EHNH T RS AR T FL L E P E gy
S SO
2z oz iR SR TRFEAREFRTIRALR
Right Left
p-value
n=18 n=234
Age 38.8+11.6 426+12.2 0.28
Sex (male) 61.8% 44.4% 0.23
Education year 151+£22 14.0£3.2 0.24
Handedness (right) 94.4% 97.1% 0.64




p-value was estimated by Chi-square and Fisher's Exact Test where appropriate.
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