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The Quality of Life of Patients with Good Outcomes
after Anterior Circulation Aneurysm Surgery Assessed
by the World Health Organization Quality of Life
Instrument-Korean Version
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Objective : Even in the patients with neurologically good outcome after intracranial aneurysm surgery, their perception of health is an important
outcome issue. This study aimed to investigate the quality of life (QOL) and its predictors of patients who had a good outcome following anterior cir-
culation aneurysm surgery as using the World Health Organization Quality of Life instrument-Korean version.

Methods : We treated 280 patients with 290 intracranial aneurysms for 2 years. This questionnaire was taken and validated by 99 patients whose
Glasgow Outcome Scale score was 4 and more and Global deterioration scale 3 and less at 6 months after the operation, and 85 normal persons.
Each domain and facet was compared between the two groups, and a subgroup analysis was performed on the QOL values and hospital expenses
of the aneurysm patients according to the type of craniotomy, approach, bleeding of the aneurysm and brain injury.

Results : Aneurysm patients showed a lower quality of life compared with control patients in level of independence, psychological, environmental,
and spiritual domains. In the environmental domain, there were significant intergroup differences according to the type of craniotomy and the surgi-
cal approach used on the patients (p<0.05). The hospital charges were also significantly different according to the type of craniotomy (p<0.05).
Conclusion : Despite good neurological status, patients surgically treated for anterior circulation aneurysm have a low quality of life. The craniotomy

size may affect the QOL of patients who underwent an anterior circulation aneurysm surgery and exhibited a good outcome.

Key Words : Anterior circulation aneurysm - Quality of life - Craniotomy size - Surgical approach.

INTRODUCTION

Several studies have investigated the quality of life (QOL) af-
ter treatment for patients with intracranial aneurysms*'”2".
Many factors including the aneurysm origin, age and sex of the
patient, neurological condition upon admission, extension of
the hemorrhage, physical handicap, the presence of depression,
cognitive impairment, the Glasgow Outcome Scale (GOS) and
sleep problems were found to be associated with the QOL of
patients who underwent cerebral aneurysm surgery">¢71%1620),

Recently, in QOL assessments, there has been growing inter-
est in the individual’s subjective feelings on life aspects. With re-
gards to the outcome assessment of the patients treated with in-
tracranial aneurysms, a single graded scale such as the GOS,

modified Rankin Scale, Barthel Index and the National Insti-
tutes of Health Stroke Score may not necessarily address all of
the aspects of recovery, especially cognition and the patient’s
perception of health?. Therefore, although the patients may
have good neurological outcomes and possess cognitive func-
tion after intracranial aneurysm surgery, they may still have the
potential to experience a poor QOL. In addition, the treatment
modalities of the intracranial aneurysms, especially endovascu-
lar procedures or minimally invasive operations, have evolved
considerably in recent years. The rates of mortality and morbid-
ity related to the surgical or endovascular treatment of ruptured
or unruptured intracranial aneurysms have also decreased sub-
stantially**'¥. However, the QOL of aneurysm patients treated
with minimally invasive methods has not yet been evaluated.
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Min et al.'V developed the World Health Organization Quali-
ty of Life (WHOQOL) instrument-Korean version, which has
100 detailed items; however, this instrument has not been vali-
dated and used to evaluate patients with cerebrovascular diseas-
es but general Korean populations.

This study aimed to investigate the QOL of patients who un-
derwent anterior circulation aneurysm surgery and had a good
outcome by validating and using the WHOQOL instrument-
Korean version. Moreover, the study also focused on the identi-
fication of contributing factors associated with surgical meth-
ods in the patient’s perception of health.

MATERIALS AND METHODS

Study design and patients

This study was a retrospective case - control study where the
participants were recruited from a single center. The source
population consisted of aneurysm patients from our institute
who underwent surgical treatment between September 2008 to
October 2010. Patients who were newly diagnosed or patients
who were surgically treated for an anterior circulation aneu-

rysm and showed a good neurological outcome at 6 months af-
ter surgery were selected. A good outcome at 6 months was de-
fined as the following : GOS score >4 and a global deterioration
scale (GDS) score <3. The exclusion criteria were patients with
a poor outcome, patients who exhibited a posterior circulation
aneurysm, and patients who were treated with a coil emboliza-
tion or did not provide their informed consent. Out of a total of
280 patients with 290 intracranial aneurysms, 181 patients were
excluded (31 coiling patients, 17 posterior circulation aneu-
rysm patients, 41 patients with GOS less than 3, and 92 patients
with GDS greater than 3 or were without informed consent)
(Fig. 1). The final number of aneurysm patients included in this
study was 99. The total number of control subjects was 85, which
included the hospital staff, their family and acquaintances, and
the patients’ families (the demographic data are described in
Table 1). The QOL values and clinical factors associated with
QOL such as age, sex, education, marriage status, illness, World
Federation of Neurosurgical Societies (WENS) grade, Hunt and
Hess grade, Fisher grade, brain injury, rupture of the aneurysm,
craniotomy size, surgical approach and hospital charges were
assessed in either the case or control groups (Table 1, 2). This

study was approved by the local institu-

Patients with intracranial aneurysm between
January 2008 and October 2010, n=280

tional review board.

Surgical methods and outcome

A

Coiling : 30, GOS <4 : 41,
patients with posterior circulation
aneurysm : 17, GDS >3 or not
informed consent : 92

evaluation

During the study period, all of the op-
erations were conducted by one cerebro-
vascular team, and the surgical approach

Questionnaire response patients, n=99

was determined according to the aneu-
rysm site, dome direction, control of the

Fig. 1. Schematic diagram of the screening of patients surgically treated with anterior circulation
aneurysms and who completed WHOQOL questionnaire. WHOQOL : World Health Organization
Quality of Life, GOS : Glasgow Outcome Scale, GDS : global deterioration scale.

Table 1. General characteristics of the case and control subjects

parental artery, hemorrhage volume and
site, brain swelling and the patient’s or
surgeons preference. A conventional cra-
niotomy was defined as a standard pteri-
onal craniotomy as described by Yasargil

Variables Case (n=99) Control (n=85) p-value and Fox*” or by a bifrontal craniotomy

Age (years) 54.8+10.9 51.3+10.8 0.031* of the distal anterior cerebral artery an-

Gender 0.48 eurysm or anterior communicating an-
Male 29(29.2) 29 (34.1) eurysm with or without extraventricular
Female 70 (70.7) 56 (65.9) drainage. A supraorbital craniotomy was

Education <0.001* conducted via an eyebrow skin incision
Below high school 84 (84.8) 43 (50.6) as previously described by Perneczky et
Above college 15(152) 42 (49.4) al. (Fig 247" Recently, one study re-

Marriage status 0.011* ported a microsurgical experience using
Single or separated 38 (38.4) 18(212) supraorbital keyhole operations on ante-

' ' rior circulation aneurysms'?.
Married or living as married 61 (61.6) 67 (78.8) Y .

1 0.009* However, the supraorbital keyhole op-
rIl{eSSlth 7 (73 39.(459 ' eration has several limitations in its ef-
Illfa Y E ’ ; E ’ ; fectiveness, particularly with some cases

72(72.7 46 (54.1

of the middle cerebral artery (MCA) bi-

*t-test or chi-squared test was used, 'lll indicates having chronic health problems such as heart disease, dia-
betes, sequelae from stroke, chronic arthritis, thyroid disease, chronic liver disease, cancer, neuropsychiatric

disorder, sequelae from trauma, operation history, chronic pain and so on
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Fig. 2. Representative small craniotomies showing supraorbital (A) and
pterional approach (B).

caudal direction of their aneurysm domes, supraclinoid internal
carotid artery (ICA) aneurysm, or posterior communicating ar-
tery (PComA) aneurysm with posteroinferior projection®'. Na-
thal and Gomez-Amador'” previously described a sphenoid
ridge keyhole approach for cerebral aneurysms that also has
several limitations including the limited opening of the sylvian
fissure to increase the tendency towards a more significant
brain retraction. We have performed a modified small pterional
cranjotomy with a similar skin incision as the conventional
pterional craniotomy but with a subfascial muscle dissection. A
single burr hole was made at the point 3-4 cm posterior from
the frontozygomatic point and 1 cm ventral from the superior
temporal line of the skull, using a high-speed drill. A dural dis-
sector was used to separate the dura mater from the bone, par-
ticularly in elderly patients, to avoid dural tearing during sawing.
The margin of the craniotomy forms a superior boundary up to
the superior temporal line and inferiorly to the temporal bone.
The center of the craniotomy could be moved towards the fron-
tal or temporal lobe depending on the direction of the intradural
surgical trajectory towards the target aneurysm (Fig. 2B).

We divided the craniotomy types according to size into con-
ventional craniotomy of which the minimum diameter was
greater than 4 cm and small craniotomy, which was character-
ized by a supraorbital or frontotemporal craniotomy of which
the maximum diameter was less than 4 cm (Fig. 2). The surgi-
cal methods consisted of two approaches : the supraorbital ap-
proach and the pterional/others approach. All of the patients’
profiles were assessed by a retrospective chart review, and the
patients’ neurological outcomes were evaluated at the time that
the questionnaire was obtained. The craniotomy size was mea-
sured in the postoperative brain using a 3-dimensional multi-
detector CT scan. The brain injury, however, was identified
only as a low density lesion that was more than 1 cm according
to a postoperative CT image taken within two weeks.

Instruments and calculation of scores

QOL was evaluated using the WHOQOL instrument-Korean
version, which was previously validated by Min et al.'’. This
questionnaire measures the patients’ general health across six
dimensions : 1) physical domain (PHY), 2) psychological do-
main (PSY), 3) levels of independence (IND), 4) social relation-
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Table 2. Clinical summary of the case subjects

Variables Case (n=99)
WENS grade
1 84
2 10
3 1
4 3
5 1
Hunt and Hess grade
1 58
2 35
3
4
5
Fisher grade
1 60
2 12
3 20
4 8
Bleeding of aneurysm
Ruptured 42
Unruptured 57
Location of aneurysm
MCA 31
AComA 30
PComA 16
ICA 14
ACA
AchoA
Treated multiple aneurysms* 16
Type of craniotomy
Conventional (@>4 cm) 55
Small (@<4 cm) 44
Type of approach
Pterional or others 86
Supraorbital 13
Brain injury’
Yes 21
No 78
Symptomatic vasospasm
Hydrocephalus
Glasgow outcome scale
4 9
5 90
Global deterioration scale
1 84
2 10
3 5

*Multiple aneurysms were identified and were all clipped successfully, Brain
injury was defined as a low density of more than 1 cm according to the immedi-
ate postoperative brain CT scan. MCA : middle cerebral artery, AComA : anterior
communicating artery, PComA : posterior communicating artery, ICA : internal
cerebral artery, ACA : anterior cerebral artery, AchoA : anterior chroidal artery
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ship (SOC), 5) environmental domain (ENV), and 6) spiritual
domain (SPI). The overall QOL score was the sum of the ques-
tions regarding global QOL. Each of the domains consisted of
8-16 questions and addressed 1-4 facets. The facet scores for the
WHOQOL were calculated by the mean of all of the items in-
cluded in each facet according to the description of the WHO-
QOL group. The domain scores were also calculated by multi-
plying the mean of all of the items included within the domain
by four, and items proposed in the negative form were calculat-
ed by subtracting the given score from 6. The potential scores
for all of the domain scores were 6 to 20, and all of the scores
were transformed based on a scale that ranged from 0 to 100 as

Table 3. Validation of the Korean version of the WHOQOL scale in case and control subjects

an equation of [(raw score-4)/16]x100.

Statistical analysis

All of the independent predictors including age, sex, educa-
tion, marriage status, illness, brain injury, presence of subarach-
noid hemorrhage, craniotomy size, surgical approach and hos-
pital charges were assessed and included in the statistical analysis.
The dependent variables were the transformed scores of the 6
domains, 24 facets and total scores. First, all of the variables
were compared between the case and control groups using the
chi-squared test and t-test. Second, a reliability analysis using
Cronbachs alpha and Pearsons correlation of the WHOQOL Ko-
rean version in both the patients and the
control subjects was performed. Further

Correlation between the
overall QOL and

Domains or facet Cronbachs alpha in the control

analysis of the QOL value differences
between the case and control subjects

(number of questions) subjects (case subjects) dom@/facet in the.contfol was conducted following an adjustment
subjects (case subjects) of the baseline differences using multi-
Overall (4) 0.827(0835) variate analysis. A subgroup analysis of
PHY (12) 0887 (0.894) 0638 (0678) the QOL values according to the pres-
Facet 1 pain 0814 (0.818) -0.544(-0.546) ence of the subarachnoid hemorrhage,
Facet 2 energy 0.737(0.777) 0.635 (0.634) brain injury, craniotomy size and surgi-
Facet 3 sleep 0.897 (0.878) 0.422 (0.529) cal approach was also conducted. In un-
PSY (20) 0.895(0.507) 0727 (0.710) ruptured aneurysm patients, the QOL
Facet 4 positive feelings 0.686* (0.704) 0.596 (0.573) values according to craniotomy size
Facet 5 thinking 0.660* (0.658%) 0.537 (0.556) were also compared with t-test. To eval-
Facet 6 self esteem 0.801 (0.787) 0.610 (0.641) uate the random effects in this study re-
Facet 7 body 0.781 (0.805) 0.520 (0.500) garding the QOL in patients with an an-
Facet 8 negative feelings 0.819 (0.846) -0.494 (-0.538) terior circulation aneurysm and a good
IND (16) 0.921(0.927) 0.613 (0.551) outcome, the differences of the hospital
Facet 9 mobility 0.783 (0.830) 0.453 (0.354) charges according to the contributing
Facet 10 activity 0.774 (0.788) 0.622 (0.567) factor of the QOL in this population was
Facet 11 medication 0.888 (0.824) -0.385 (-0.389) compared using the t-test. A p value of
Facet 12 work 0.924 (0.929) 0.540 (0.508) less than 0.05 was considered significant
SOC(12) 0.757 (0.741) 0.672 (0.656) using two tailed statistics. The data anal-
Facet 13 relationships 0.603% (0.612%) 0.712 (0.710) yses were performed using Statistical
Facet 14 support 0.500% (0.522%) 0.405 (0.340) Analysis System version 9.1.2.
Facet 15 sex 0.736 (0.690*) 0.440 (0.413)
ENV (32) 0.926 (0.919) 0.720 (0.736) RESULTS
Facet 16 safety 0.660% (0.598*) 0.591 (0.595)
Facet 17 home 0.753 (0.742) 0.569 (0.550) General characteristics
Facet 18 finances 0.842 (0.850) 0.571 (0.568) Gender was not significantly different
Facet 19 service 0.650* (0.607*) 0.499 (0.491) between the case and control groups.
Facet 20 information 0.775 (0.794) 0.575 (0.586) However, the case group was signiﬁcant—
Facet 21 leisure 0.813 (0.799) 0.538 (0.500) ly older, less educated, and had a higher
Facet 22 environment 0.735(0.715) 0.392 (0.425) percentage of solitary life or illness (Ta-
Facet 23 transportation 0.750 (0.477%) 0.436 (0.508) ble 1). In this study, 16 of the 99 patients
SPI (4) 0.893 (0.874) 0.355 (0.438) had two aneurysms, and they were all
Facet 24 spiritual 0.893 (0.874) 0.355 (0.438) surgically treated with a single cranioto-
Total (100) 0.968 (0.969) my and surgical approach. Most of the

*Except for these facets, all of the facets showed good internal consistency, TAll of the Pearson correlation coef-
ficient values were significant at p<0.0001. WHOQOL : World Health Organization Quality of Life, QOL : quality
of life, PHY : physical, PSY : psychological, IND : level of independence, SOC : social, ENV : environmental, SPI :

spiritual domain

patients initially showed a favorable neu-
rological status with a WENS grade of
less than 2 (94%) and a Hunt and Hess
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grade of less than 2 (93%). There were 42 patients with ruptured
aneurysms and the location order of the aneurysms were as fol-
lows : MCA, anterior communicating artery, PComA, ICA, ante-
rior cerebral artery and anterior choroidal artery. A conventional
craniotomy was performed on 55 patients, and a small cranioto-
my was performed on 44 patients. The pterional approach was
used in 86 patients, and the supraorbital approach was per-
formed in 13 patients. A brain injury was defined as a low densi-
ty of more than 1 cm in the immediate postoperative brain CT
scan. A symptomatic vasospasm was found in 5 patients and a
hydrocephalus ventriculoperitoneal shunt was required in 3 of
the patients. The GOS at 6 months was 4 in 9 patients and 5 in
90 patients. In contrast, the GDS at 6 months was 1 in 84 pa-
tients, 2 in 10 patients and 3 in 5 patients (Table 2).

Reliability and validity of the WHOQOL Korean version
The internal consistency and construct validity of the WHO-
QOL Korean version of the patient case and control subjects are
given in Table 3. The Cronbach’s alpha values for the total score
were 0.968 and 0.969 in the control and patient case subjects, re-
spectively. The alpha value for the domain and facet score
ranged from 0.500 to 0.926 in the control subjects and 0.477 to
0.927 in patient case subjects. The alpha value for all of the do-
mains was higher than 0.7 in the control and patient case sub-
jects. Facet 4 (positive feelings), facet 5 (thinking), facet 13 (rela-
tionships), facet 14 (support), facet 16 (safety) and facet 19
(service) revealed that Cronbach’s alpha was less than 0.7 in the
control subjects. Facet 5 (thinking), facet 13 (relationships), facet
14 (support), facet 15 (sex), facet 16 (safety), facet 19 (service)
and facet 23 (transportation) showed al-
pha values of less than 0.7 in the control

displayed significantly lower values than in the control group
(Table 4). On the facet level, after an adjustment of all of the inde-
pendent variables including age, education, marriage status and
illness, facet 6 (self esteem), facet 7 (body), facet 9 (mobility), fac-
et 10 (activity), facet 12 (work), facet 17 (home), facet 20 (infor-
mation), facet 21 (leisure) and facet 24 (spiritual) in the case
group were significantly lower than the control group (Table 4).

Subgroup analysis of the QOL values and hospital
expenses in the case group

When the aneurysm patients were classified according to an-
eurysm rupture, there was no difference in any domain and
facet between the ruptured and unruptured groups (not shown
in Tables). With the exception of facet 5 (thinking) and facet 20
(information), the aneurysm patients with brain injury demon-
strated lower QOL values than subjects without brain injury
(Table 5). At the analysis for the whole aneurysm patients, ac-
cording to the craniotomy type and surgical approach, the val-
ues for the total QOL, overall QOL and all of the domains ex-
cept for the ENV were not significantly different. The QOL
values for the ENV were higher in the small or supraorbital
group than in the conventional or pterional/others group (Ta-
ble 5, 6). The supraorbital group revealed higher values in the
facet 18 (finances) and facet 21 (leisure) than the pterional/oth-
ers group (Table 5). The small craniotomy group showed higher
values of QOL in facet 4 (positive feelings), facet 16 (safety),
facet 18 (finances), facet 21 (leisure) and facet 22 (environment)
than in the conventional craniotomy group (Table 6). However,
at the analysis for only the unruputred aneurysm patients, there

Table 4. Comparison of the WHOQOL values in case and control subjects

subjects. The Pearson correlation be- Domains or facets* Cj;; CoilgrSOI Cr;lldeT Fvalue Adjzlsteil
tween the domain scores and the overall (n=99) (n=85) [DREIEE [PRIEE
QOL ranged from 0.355 for the SPI to Total 55.0+12.2 62.5+9.7 <0.001° 8.547 0.004°
0.720 for the ENV in the control sub- Overall 53.6£17.6 63.3114.1 <0.001° 8.469 0.004°
jects and 0.438 for the SPI to 0.710 for PHY 63.1£17.5 66.9+15.9 0.13 0.036 0.85
the PSY in the patients, which suggests PSY 54.2+154 61.9+10.9 <0.001° 6.377 0.012°
c e P . . § §
a statistically significant correlation in IND 63.6+18.7 75.7+14.2 <0.001 9.129 0.003
§
the control subjects (p<0.0001). The SOC 53.0+11.8 57.3+11.6 0.015 1.691 0.19
. . . . . § §
correlation coefficient in the patient ENV 50.6+12.6 57.4%11.8 <0.001 7.816 0.006
case subjects between the domain and SPI 41.6+25.7 54.6+27.2 0.001° 10.264 0.002°
the overall QOL scores ranged from Facet 6 selfesteem  53.2+19.5 64.6£16.5 <0.001° 10.493 0.001°
0.438 and 0.710 for the SPI and PSY, re- Facet 7 body 55.6+22.4 64.3+16.9 0.003° 4.944 0.027°
spectively. Facet 9 mobility 72.8+20.8 82.1+16.8 0.001° 4.309 0.039°
Facet 10 activity 61.8+21.2 73.7+15.6 <0.001° 7.525 0.007°
Comparison of QOL values in the Facet 12 work 5264267  69.0+20.7 <0.001° 10.437 0.001°
case and control groups Facet 17 home 48.2+18.1 56.9+16.5 0.001° 7.925 0.005°
The total QOL values of the case Facet 20 information ~ 47.0+18.4 56.9+14.2 <0.001° 8.576 0.004°
group were significantly lower than that Facet 21 leisure 37.0+186  46.7+19.3 0.001° 6.371 0.012°
Facet 24 spiritual 41.6+25.7 54.6+27.2 <0.001° 10.264 0.002°

of the control group (p=0.004). The

overall QOL scores and QOL scores of
all of the domains, with the exception of
the PHY and SOC in the case group,

*“The facets that were not shown here were not significantly different between the two groups, "t-test was used.
*Multivariate analysis was used, SThere was a statistical significance between the two groups. WHOQOL : World
Health Organization Quality of Life, PHY : physical, PSY : psychological, IND : level of independence, SOC : so-
cial, ENV : environmental, SPI : spiritual domain
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Table 5. QOL according to surgical approach and brain injury in the aneurysm patients

Surgical approach Brain injury

Domains or facets Supraorbital (n=13) Pterlo(r;aigo;)others p-value* Yes (n=21) No (n=78) p-value*
Overall 52.8+19.7 53.7+17.4 0.86 49.4+12.9 54.8+18.5 0.21
PHY 66.5+18.0 62.6+17.5 0.46 62.6+17.6 63.3+17.6 0.88
PSY 59.2+16.2 53.5+15.2 0.21 52.4+12.6 54.7+16.1 0.53
IND 58.5+23.3 64.4+17.9 0.28 62.7+17.0 63.9+19.2 0.80
SOC 54.3+11.2 52.8+11.9 0.68 51.249.0 53.5+12.4 0.43
ENV 58.1+13.6 49.5%12.1 0.022" 48.249.1 51.3+13.3 0.32
SPI 40.3+£20.9 41.7+£26.4 0.85 41.3+27.7 41.6+25.3 0.96
Facet 4 positive feelings 50.9+16.8 43.9+16.8 0.16 41.0+14.8 459+17.4 0.24
Facet 5 thinking 51.9+16.2 49.5+16.6 0.63 43.4%11.0 51.6+17.3 0.012"
Facet 16 safety 50.9+16.3 44.1+£15.8 0.15 46.1£13.9 44.7%16.5 0.73
Facet 18 finances 65.8+16.4 46.3+21.2 0.018' 44.0£17.8 50.2+22.5 0.24
Facet 20 information 51.9+18.4 46.3+18.4 0.31 39.8+£14.3 49.0+18.9 0.043'
Facet 21 leisure 48.5%17.7 35.3+18.3 0.021" 31.5%13.3 38.5+19.6 0.06
Facet 22 environment 62.5+14.2 55.2+16.4 0.13 56.2+15.1 56.1+16.6 0.98

The facets that were not shown here were not significantly different between the two groups. *p-value was calculated with t-test, "There was a statistical significance
between the two groups. QOL : quality of life, PHY : physical, PSY : psychological, IND : level of independence, SOC : social, ENV : environmental, SPI : spiritual domain

Table 6. QOL according to the craniotomy type used in the all and unruptured aneurysm patients

All aneurysm patients (n=99)

Unruptured aneurysm patients (n=57)

Domains or facets Small craniotomy Conventional . Small craniotomy Conventional .
(n=44) craniotomy (n=>55) prealine (n=30) craniotomy (n=27) pproallae
Overall 55.6+21.0 52.0+14.2 0.33 57.7+22.7 50.6+14.3 0.16
PHY 65.2+18.2 61.5£17.0 0.30 65.6+16.6 60.3+19.8 0.27
PSY 56.2+18.9 52.7+11.8 0.29 56.2+20.3 51.2+13.1 0.27
IND 64.8+20.8 62.7£16.9 0.58 62.8£21.9 60.5£18.9 0.67
SOC 53.5+13.1 52.7+10.7 0.74 52.2+14.1 53.4+11.0 0.71
ENV 54.1£15.3 47.849.1 0.019" 53.6£16.6 47.7£9.5 0.10
SPI 40.9+£25.1 42.1+26.3 0.81 39.3£25.7 42.1+26.3 0.69
Facet 4 positive feelings 48.8+20.0 41.7+13.4 0.046" 49.1£21.3 40.0£13.6 0.058
Facet 5 thinking 52.2+18.6 479+14.4 0.19 53.3+20.5 47.6£15.1 0.24
Facet 16 safety 48.7x17.9 42.1+13.6 0.042 48.3+17.7 42.8+14.1 0.20
Facet 18 finances 56.2+£22.3 43.0£19.3 0.002 58.7+24.4 39.5+20.4 0.002
Facet 20 information 49.8+21.1 44.8+15.7 0.19 48.1+21.9 44.2+12.3 0.40
Facet 21 leisure 42.1£20.7 32.9+15.7 0.014 43.5+£22.3 30.5+£16.2 0.015'
Facet 22 environment 60.3x14.5 52.8+£16.8 0.021" 59.3£14.3 54.1£17.3 0.22

The facets that were not shown here were not significantly different between the two groups. *p-value was calculated with t-test, 'There was a statistical significance
between the two groups. QOL : quality of life, PHY : physical, PSY : psychological, IND : level of independence, SOC : social, ENV : environmental, SPI : spiritual domain

was a significant difference between two groups according to
craniotomy size in facet 18 (finances) and facet 21 (leisure) (Ta-
ble 6). Of the total expenses paid for treatment during the hos-
pitalization period, the patients who underwent a small crani-
otomy paid lower hospital charges than those treated with a
conventional craniotomy (p=0.006), while the patients treated
with the supraorbital approach did not have lower hospital ex-
penses than those treated with the pterional/others surgical ap-
proach (p=0.25) (Fig. 3).

DISCUSSION

Min et al.™? first validated the WHOQOL instrument-Korean

version, which has not been used for the evaluation of QOL in
patients with cerebrovascular disease. In this study, the WHO-
QOL instrument-Korean version was first used to assess the in-
tracranial aneurysm patients treated with clipping surgery.
Consistent with previous results of QOL in the general Korean
population, our study showed greater alpha values than 0.7 for
all of the domains in both the control and case subjects, while
facet 5 (thinking), facet 15 (sex), facet 16 (safety) and facet 23
(transportation) fell below 0.7, including facet 13 (relationships),
facet 14 (support) and facet 19 (service), which were lower than
the results obtained by Min et al.'?. The Pearson correlation be-
tween each domain and the facet scores in both the overall QOL
and the domain/facet was significantly high. Consistent with
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Fig. 3. Comparison of hospital charges between the type of craniotomy and approach. There is a significant difference between conventional and
small craniotomy (p=0.006, A). On the contrary, there was no difference between the supraorbital and pterional approaches (p=0.25, B).

the results of Min et al,, the correlation value for the SOC be-
tween the overall QOL and domain was relatively low in the
control and case subjects (0.355 and 0.438, respectively). There-
fore, the WHOQOL Korean version may be valid and reliable
for the assessment of QOL in patients with an anterior circula-
tion aneurysm.

Although the patients showed good GOS and GDS scores,
patients treated with anterior circulation aneurysms regardless
of subarachnoid hemorrhage demonstrated lower QOL scores
for the total, overall, PSY, IND, ENV and SPI scores compared
with normal control subjects (Table 4). These findings suggest
that the QOL in aneurysm patients with neurologically good
outcomes is an important outcome indicator, which is consis-
tent with the findings of Kim et al?. In addition, the subgroup
analysis revealed a contrast with previous studies of intracranial
aneurysm patients regarding their QOL according to surgical
methods. We found that the smaller the craniotomy size, the
better the ENV score. Our results also showed a better score for
the ENV in the supraorbital group compared with the pterion-
al/others group (Table 5). Regarding facets, facet 18 (finances)
and facet 21 (leisure) were significantly different according to
the type of craniotomy and surgical approach in anterior circu-
lation aneurysm patients regardless of exclusion of subarach-
noid hemorrhage patients (Table 5, 6). The hospital expenses
did not show a significant difference according to the surgical
approach, bleeding of the aneurysm and brain injury, while in
the small craniotomy group, the patients had less expensive
hospital charges during their admission period (Fig. 3). There-
fore, these findings suggest that the differences in the QOL ac-
cording to the craniotomy type may not result from random ef-
fects. Interestingly, patients with brain injury showed a low score
for facet 5 (thinking) and facet 20 (information). This finding
indicates that the WHOQOL instrument is a very sensitive tool
for patients with mild cognitive dysfunction.

Recently, studies have reported that limited craniotomies re-
quire minimal brain retraction and thus significantly decrease
approach-related morbidity>'>'*'>!*. However, the safety and
efficacy of keyhole craniotomy is still controversial because of
the uncontrollability of the insurmountable brain swelling at the

opening the dura and the inability to perform partial or com-
plete lobectomies??. We performed a modified small pterional
craniotomy on patients with anterior circulation aneurysms,
which is unlike the pterional keyhole approach'®. Regardless of
the surgical approach, the craniotomy size may affect the QOL
of aneurysm patients, especially in the environmental domains
including finance and leisure.

Our research showed additional beneficial aspects of mini-
mally invasive operations, but there are several limitations of
the study design, including the low participation rate, small sam-
ple size and the retrospective review. In spite of multivariate anal-
ysis, as there was not a matched sampling of control groups,
therefore, we should consider the sampling bias. In the future, a
prospective randomized study regarding the safety and efficacy
of minimally invasive operations for anterior circulation aneu-
rysms will be required.

CONCLUSION

The WHOQOL instrument-Korean version is a useful tool
for the measurement of QOL in patients who were surgically
treated for intracranial aneurysms. The QOL in patients who
experienced an anterior circulation aneurysm surgery, despite
having a good neurological outcome, was low in all of the do-
mains except for the physical and social domains. The cranioto-
my size may affect the QOL in patients who underwent an an-
terior circulation aneurysm surgery and had a good outcome.
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