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ARTICLE INFO ABSTRACT

Keywords: Introduction: Rupture of intracranial aneurysms is the most frequent cause of subarachnoid hemorrhage and is

Clip associated with high morbidity. Recommendations for preventive treatment of unruptured aneurysms (UIAs)

Coil ol remain controversial due to inconsistent data on their natural history and the risks associated with treatment.
Eet:izr;::lgaeraneurysm The awareness of being diagnosed with one or more UIAs can provoke feelings of anxiety and psychosocial
y

Quality of life distress. Therefore, the impact of management on a patients’ health perception and quality of life (QoL) is an
QoL essential factor to be considered in the treatment decision-making process.
Objective: The aim of this study was to assess and compare QoL in patients diagnosed with one or more UlAs
depending on their treatment as well as their pre- or postoperative status.
Material and methods: Demographic and clinical data as well as results of the 15D quality of life (15D QoL)
questionnaire of 189 patients were prospectively collected and retrospectively analyzed. Patients were catego-
rized into different subgroups, depending on their treatment modalities (conservative, microsurgery or endo-
vascular treatment) and their pre- or postoperative status at the time of completion of the questionnaire.
Statistical analysis was performed to compare the different subgroups.
Results: Conservatively treated patients had similar mean 15D QoL scores as preoperative patients. Despite an
initial postoperative QoL reduction and a trend towards recovery and even an improvement of QoL in the long
term after UIA occlusion, neither clinically relevant nor statistically significant differences between preoperative
and postoperative mean 15D QoL scores were observed.
Conclusions: Health-related QoL does not significantly change after treatment of UIAs when compared to the
preoperative period. Further studies are needed to confirm long-term postoperative quality of life changes as well
as treatment-related influencing factors on patients’ quality of life.

morbidity associated with microsurgical or endovascular treatment. The
decision for preventive therapy mainly depends on four essential as-
pects: the risk of aneurysmal rupture, the risk associated with the
intervention, life expectancy and patient preferences. These aspects
need to be carefully weighed to advise the best treatment in individual
patients.4 1

1. Introduction

Unruptured intracranial aneurysms (UIAs) are the most frequently
diagnosed vascular malformations of the brain with an overall adjusted
prevalence of approximately 2.3 percent in a population with a mean
age of 50 years, a men-to-women-ratio of 1:1 and no comorbidities.’

Rupture of an intracranial aneurysm is associated with high morbidity
and mortality.>®> The purpose of elective intracranial aneurysm treat-
ment is the prevention of aneurysmal rupture and subarachnoid hem-
orrhage (aSAH).

The indication for preventive treatment of UIAs remains controver-
sial due to inconsistent data about their natural history and the

1.1. Quality of life

The awareness of harbouring an UIA can provoke anxiety and psy-
chosocial distress because of the fear of a potentially life-threatening
hemorrhage. Therefore, this may have an important impact on quality
of life (QoL). On the other hand, the decision to undergo a preventive
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List of abbreviations

aSAH aneurysmal subarachnoid hemorrhage
UIA or RIA unruptured or ruptured intracranial aneurysm
(hr)QoL  (health-related) quality of life

SD standard deviation
no number

CI confidence interval
MD mean difference
ANOVA analysis of variance

Acom anterior communicating artery
ACA anterior cerebral artery

MCA medial cerebral artery

Pcom posterior communicating artery
ICA internal carotid artery

PICA posterior inferior cerebellar artery
PCA posterior cerebral artery

operative repair as well as the postoperative course can also be stressful
and thus have an effect on QoL.'>'®

In the last decades, subjective measures of functional outcome and
health-related QoL after treatment have gained importance. However,
the availability of data on QoL is still sparse. Most studies focus on the
QoL after treatment and on comparison with QoL values of the general
population.'*'? Only few studies include preoperative QoL mea-
sures.’®?! We collected both pre- and postoperative QoL data of patients
undergoing microsurgical (clipping) or endovascular (coiling) treatment
of one or more UlAs, as well as QoL scores of conservatively treated
patients.

2. Objective

This study aimed to assess and compare the health-related QoL
scores in patients diagnosed with one or more UIAs, comparing: 1) the
different treatment modalities (conservative versus microsurgical clip-
ping versus endovascular coiling) and 2) differentiating between the
time before and after treatment.

3. Methods
3.1. Study design

We conducted a retrospective analysis of a prospective cohort of
consecutive patients diagnosed with one or more UlIAs referred to the
Department of Neurosurgery at Inselspital, Bern University Hospital
between October 2016 and July 2019. Starting from October 2016,
every patient was asked to fill in the questionnaire, independent from
the treatment status or time of diagnosis.

3.2. Patient selection and cohorts

A total of 422 consecutive patients diagnosed with one or more UIAs
were asked to fill in the 15D questionnaire assessing QoL. All patients
were recruited for the analysis, irrespective of the management plan.

Exclusion criteria

Patients who refused a general consent, patients without a medical
record on the recommended management of the aneurysm, patients in
whom an initially suspected aneurysm was not confirmed in later
diagnostic imaging and patients who did not answer all of the 15
questions of the 15D QoL questionnaire were excluded. Also, patients
without intradural UIAs (e.g. extradural aneurysms only) were
excluded. One patient diagnosed with a concomitant high-grade glioma
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was equally excluded. As the experience of a subarachnoid hemorrhage
most probably affects the QoL of patients, patients with a history of
previous aSAH were excluded, too. Finally, patients who answered only
one questionnaire between two or more operative interventions were
excluded as well. Fig. 1 shows a flow chart of the patient selection
process.

Additional patient recruitment

After the initial patient inclusion timeframe, in July 2019, patients
diagnosed with intracranial aneurysms were kept being asked to fill in
the 15D QoL questionnaire. These questionnaires were reviewed and
checked until June 2020 for patients who had filled in questionnaires
both before and after treatment (surgery or endovascular). Five out of

Patients recruited
n=422

Patients with refused general
consent or missing general consent
n=27

v

Patients without medical record on
the management recommendation
n=2

\ 4

Patients with excluded aneurysm in
later imaging
n=38

\4

Patients without intradural UTA
n=_8

\ 4

Patients with glioblastoma
multiforme
n=1

v

Patients with incomplete
questionnaire
n=065

A\ 4

Patients with previous history of
SAH
n=122

\ 4

Patients with questionnaires only
between interventions
n=4

\ 4

A 4

Patients included in the analysis
n=189

Fig. 1. Flow chart of the patient selection process.
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the 189 initially included patients were identified to fulfil this condition.
Their questionnaires from the more recent time period from July 2019 to
June 2020 (1 year) were only included in the subgroup analysis of pa-
tients with questionnaires both before and after treatment.

Subgroups

Cases were categorized into different subgroups depending on their
treatment (i.e. conservative vs. UIA occlusion) as well as their pre- or
postoperative status at the time of filling the 15D QoL questionnaire.

For the purpose of the analysis and comparison of the QoL scores
between treatment modalities but also between different time-points,
the following groups were considered: conservative group (best medi-
cal treatment), preoperative group (either microsurgery and/or endo-
vascular) or the postoperative group (either microsurgery and/or
endovascular). The preoperative group included those patients for
whom at least one intervention was planned or recommended but not
yet performed. The postoperative group included all patients who had
undergone at least one operative intervention (i.e. microsurgical clip-
ping, endovascular coiling, or both).

After identifying those patients who filled in the questionnaires both
before and after an intervention (as described above), this particular
‘before-and-after-treatment’ subgroup was further analysed separately.

Whenever patients had filled in more than one questionnaire in a
certain ‘time category’ (i.e. more than one questionnaire before an
intervention, after an intervention or during conservative treatment),
only one questionnaire in that particular category was included in the
calculation of means. For preoperative questionnaires as well as for
questionnaires with conservative treatment, only the very first ques-
tionnaire was considered. For postoperative questionnaires, only the last
questionnaire after treatment was considered in the analysis.

3.3. 15D questionnaire (15D QoL)

The quality of life was measured by use of the standardized 15D
instrument of health-related quality of life questionnaire (15D QoL),
which can either be used as a profile or as a single index score measure.
The 15 dimensions are: mobility, vision, hearing, breathing, sleeping,
eating, speech, excretion, usual activities, mental function, discomfort
and symptoms, depression, distress, vitality, and sexual activity. For
each dimension, the respondent chooses from 5 ordinal levels, based on
whatever level describes his/her present state of health best. The index
score (so-called 15D score) is represented on a continuous scale from
0 to 1 (0 being the worst and 1 the best) and is calculated based on the
level values of each dimension using a series of population-based utility
weights.>? A change or difference in the 15D score of + 0.015 is clini-
cally important.”®> A change of >0.035 is considered to be a large
improvement or deterioration in the health-related QoL.?® Further
properties of the instrument are described at http://15d-instrument.net
/15d/.

Patients filled in the 15D questionnaire by themselves, without the
help or interaction with the attending physician.

3.4. Data collection

In August 2019, in addition to the results of the questionnaires, a
number of variables were collected from medical records of all patients:
number of intracranial aneurysms, date of diagnosis, history of previous
aSAH, treatment modality, date of treatment(s) and number of untreated
aneurysms. The date of diagnosis was taken as the first radiological
image confirming the diagnosis of UIA. Additionally, for the conserva-
tively as well as preoperative patient group, the following variables were
collected: hypertension, family history of ruptured or unruptured
intracranial aneurysm (RIA/UIA), smoking status, size of the largest
aneurysm and location of the largest aneurysm. The family history was
considered positive when at least one first-degree relative had been
diagnosed with a ruptured or unruptured intracranial aneurysm. Reason
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for the collection of these additional variables was the possible impact
that these factors might have had on the way of informing and advising
the patients on their diagnosis and the recommended treatment during
the decision-making process. This by itself could have influenced the
perception of the aneurysm by the patients and therefore also their QoL.

Data collection was performed retrieving radiological and clinical
data stored in single’s patient digital radiological and medical history.

3.5. Statistical analysis

All statistical analyses were performed using IBM® SPSS® Statistics
Subscription software. Descriptive statistics were used to report fre-
quencies, means, ranges, standard deviation (SD) as well as 95% con-
fidence intervals (CI). Continuous variables such as age were presented
as mean =+ SD. The mean 15D QoL scores were presented as means with
95% CI and compared by use of independent samples t-tests (for the
overall analysis), paired samples t-tests (for the ‘before-and-after-treat-
ment’ subgroup analysis) or ANOVA (analysis of variance; for compar-
ison of >2 groups) as appropriate. The baseline demographic variables
‘sex’, ‘total number of aneurysms’, ‘location of the aneurysm’, ‘hyper-
tension’, ‘family history of UIA or RIA’ and ‘smoking status’ were
compared using the chi-square test or Fisher’s exact test for small
samples. For comparison of mean age and mean size of the largest
aneurysm, independent samples t-tests or ANOVA were performed. For
the 15D profile analysis, the level values were assumed to not be nor-
mally distributed and were therefore compared by use of the Man-
n-Whitney U test (for comparison of two groups) or the Kruskal-Wallis
test (for comparison of >2 groups). An alpha level of p < 0.05 was
considered statistically significant.

3.6. Ethical considerations

The analysis was conducted according to the International Declara-
tion of Helsinki and was approved by the local ethics committee
(number KEK 2019-02415).

4. Results
4.1. Response to questionnaires

189 patients completed a total of 255 questionnaires, met the in-
clusion criteria and were considered eligible for the analysis (Fig. 1).

4.2. Pre- and postoperative subgroups

Table 1 shows the synopsis of the 189 patients regarding their pre- or
postoperative status as well as the number of questionnaires per patient.
131 patients filled in one questionnaire, 52 patients filled in two, 4
patients filled in three and 2 patients filled in four questionnaires
throughout the time period of the analysis.

Fig. 2 shows the categorization of all patients in the different groups.

Table 1
Pre- and postoperative cohorts and number of questionnaires.

Variable Total n (%)
Total no. of patients 189 (100)
Conservative treatment 74 (39.2)
Intervention (surgical or endovascular repair) 115 (60.8)
Pat. with preoperative questionnaire(s) only 30 (15.9)
Pat. with postoperative questionnaire(s) only 60 (31.7)
Pat. with questionnaires before and after intervention(s) 25 (13.2)
No. of questionnaires per patient (% of all patients)
Pat. with 1 questionnaire 131 (69.3)
Pat. with 2 questionnaires 52 (27.5)
Pat. with 3 questionnaires 4(2.1)
Pat. with 4 questionnaires 2(1.1)
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n=189

Patients included in the analysis

/\

Patients with conservative treatment

Patients with operative treatment

n=74 n=115
Patients with Patients with Patients with
preoperative questionnaire(s) before postoperative
questionnaire(s) and after intervention questionnaire(s)
only only
n=30 n=25 n=60

questionnaires before and

Patients with
questionnaires before and
between interventions
n=3

Patients with

after all interventions
n=22

Patients with
preoperative

n=>55

questionnaire(s)

Patients with
postoperative
questionnaire(s)
n=2_82

Fig. 2. Group categorisation.

4.2.1. Baseline characteristics

Out of the 189 included patients, 120 were women and 69 were men;
their mean age at the time of completion of the questionnaire was 56.6
years (SD, 11.8 years) for women and 57.1 years (SD, 12.0 years) for
men, respectively. 148 patients had one UIA and 41 patients had two or
more UlAs.

Table 2 summarises the demographic characteristics and the number
of UlAs of all patients as well as the conservative, preoperative and

postoperative subgroups. Additionally, the mean size and location of
their largest aneurysm, diagnosis of hypertension, family history of UIA
or RIA as well as the smoking status for the conservative and the pre-
operative group are displayed. The only statistically significant differ-
ence was found in mean size of the largest aneurysm between the
conservative and the preoperative group (conservative 4.8 & 3.4 mm vs.
preoperative 7.2 + 2.9 mm, p < 0.01).

Table 2
Baseline characteristics for pre- and postoperative subgroups.
Variable Total n (%) Conservative (%) Preoperative (%) Postoperative (%) p value
Total no. of patients 189 (100) 74 (100) 55 (100) 82 (100)
Sex
Male 69 (36.5) 30 (40.5) 17 (30.9) 28 (34.1) 0.50"
Female 120 (63.5) 44 (59.5) 38 (69.1) 54 (65.9)
Mean age at time of questionnaire + SD (years) 56.8 +11.9 57.7 £12.3 57.9 £10.5 55.2+12.3
Male 57.1 £12.0 58.0 +13.5 57.1 £10.4 56.2 + 11.5 0.86"
Female 56.6 + 11.8 57.5 +£11.5 58.2 +10.7 54.6 +12.8 0.29"
Total no. of aneurysms
Pat. with 1 aneurysm 148 (78.3) 61 (82.4) 45 (81.8) 61 (74.4) 0.40"
Pat. with >2 aneurysms 41 (21.7) 13 (17.6) 10 (18.2) 21 (25.6)
Conservative (%) Preoperative (%) p value
Mean size of largest aneurysm =+ SD (mm) 4.8 + 3.4 7.2+2.9 0.000039"
Location of largest aneurysm
ACOM 20 (27.0) 15 (27.3) 0.11°
ACA 6(8.1) 4(7.3)
MCA 34 (45.9) 17 (30.9)
Pcom 1(1.4) 5(9.1)
ICA other than Pcom 8 (10.8) 8 (14.5)
Basilar artery 3(4.1) 1(1.8)
Vertebral artery (incl. PICA) 1(1.49 5(9.1)
PCA 11.4) 0 (0.0)
Hypertension
Yes 42 (56.8) 35 (63.6) 0.43"
No 32 (43.2) 20 (36.4)
Family history of UIA or RIA
Yes 3(4.1) 6(10.9) 0.17"
No 71 (95.9) 49 (89.1)
Smoking status
Ever smoked 44 (59.5) 41 (74.5) 0.074"
Never smoked 30 (40.5) 14 (25.5)

# Independent samples t-test or one-way ANOVA with post-hoc test.
b Chi-square test or Fisher’s exact test.
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4.3. Number of interventions and treatment modalities

Table 3 shows an outline of the treatment modalities and the number
of interventions. 74 patients (39.2%) were treated conservatively and
115 patients (60.8%) were treated either by microsurgical clipping (61
patients, 53.0%), endovascular coiling (45 patients, 39.1%) or both
clipping and coiling (9 patients, 7.8%). 96 patients (83.5%) were treated
once, while 19 patients (16.5%) underwent >2 operative interventions
(for either one UIA or multiples UIAs). Patients treated by endovascular
coiling more often had multiple interventions (20.0%) compared to
patients treated by microsurgical clipping (1.6%).

4.3.1. Baseline characteristics
Table 4 shows the baseline characteristics for the different treatment
modalities.

4.4. Quality of life: mean 15D scores

The mean 15D QoL scores were compared between different cohorts
and subgroups. Table 5 shows an overview of these comparisons.

4.4.1. Conservative treatment vs. preoperative patients

Patients treated conservatively had a similar mean 15D QoL score as
patients that were in their preoperative status at the time of completion
of the questionnaire (0.9020, 95% CI 0.8793-0.9247 versus 0.9057,
95% CI 0.8798-0.9316, p = 0.83).

4.4.2. Preoperative vs. postoperative patients

The mean 15D QoL score of patients who filled in their questionnaire
after an intervention showed no statistically significant difference in
quality of life compared to preoperative patients (preoperative 0.9057,
95% CI 0.8798-0.9316 versus postoperative 0.9063, 95% CI
0.8845-0.9281, p = 0.97). On average, postoperative patients filled in
the questionnaire about two years after their treatment (mean 761 days,
SD 920 days). Preoperative patients were operated after a mean of 85
days (SD 79 days) after filling in the questionnaire.

There was an improvement over time in the mean 15D score after
UIA occlusion. After a transient reduction in the mean 15D QoL score,
QoL scores returned to and exceeded preoperative scores (preoperative
0.9057, 95% CI 0.8798-0.9316 versus postoperative <1 year after
treatment 0.8809, 95% CI 0.8383-0.9236 versus postoperative 1-3
years after treatment 0.9106, 95% CI 0.8810-0.9402 versus post-
operative >3 years after treatment 0.9446, 95% CI 0.9184-0.9708).
However, the mean differences between those subgroups were not sta-
tistically significant.

Table 3
Treatment modalities and number of operations.

Variable Total n 1 Operative > 2 Operative
(%) intervention, n interventions, n (%)
(%)
Treatment category
Conservative 74 - -
(39.2)
Interventional 115 96 (83.5) 19 (16.5)
(60.8)
Interventional modalities (% of all interventions)
Microsurgical clipping 61 60 (98.4) 1(1.6)
(53.0)
Endovascular coiling 45 36 (80.0) 9 (20.0)
(39.1)
Microsurgical clipping 9(7.8) 0 (0.0) 9 (100)

and endovascular
coiling

* In parentheses: % of total number of each variable.
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4.4.3. Microsurgical clipping and endovascular coiling

Patients treated by microsurgical clipping only had a reduced quality
of life after treatment compared to preoperative patients (preoperative
0.9176, 95% CI 0.8874-0.9478 versus postoperative 0.8885, 95% CI
0.8566-0.9204). This mean difference was clinically relevant (i.e. dif-
ference in mean scores >0.015 [1]), but not statistically significant (MD
0.029, 95% CI -0.016 - 0.074, p = 0.20). (Table 6).

Patients treated by endovascular coiling showed a trend toward
higher postoperative QoL compared to preoperative levels (preoperative
0.8972, 95% CI 0.8490-0.9454 versus postoperative 0.9426, 95% CI
0.9134-0.9719; MD -0.045, 95% CI -0.097 - 0.0061). Nonetheless, this
mean difference was not statistically significant (p = 0.10).

Post-clipping patients filled in the questionnaire approximately one
year after surgery, on average (mean 371 days, SD 669 days), while post-
coiling patients had undergone their treatment more than three years
prior to the questionnaire, on average (mean 1371 days, SD 1024 days).

4.5. Quality of life: 15D profile

Fig. 3 shows the mean level values of the 15 dimensions for the
following cohorts: ‘conservative’, ‘preoperative’, ‘conservative and
preoperative’ (combination of the conservative and the preoperative
cohort), ‘postoperative’. When comparing the values of postoperative to
preoperative patients, the mean level values for the dimensions hearing,
breathing, sleeping, depression, distress, and vitality were higher in post-
operative patients. On the other hand, the mean values for the dimen-
sion mobility, vision, speech, excretion, usual activities, mental function, and
sexual activity were lower in the postoperative cohort. For comparison of
two groups, Mann-Whitney U tests were performed and for comparison
of more than two groups, Kruskal-Wallis tests were performed as
appropriate. However, these differences were not statistically
significant.

Fig. 4 shows the mean level values for postoperative patients after
clipping and after coiling respectively, compared to the ‘conservative
and preoperative’ cohort. In about half of the dimensions, clipping and
coiling had similar postoperative trends, A statistically significant dif-
ference was found in the dimensions usual activities, mental function, vi-
tality, and sexual activity (p values < 0.05).

4.6. Quality of life: ‘before-and-after-treatment’ subgroup analysis

In total, 30 patients filled the questionnaires before their first and
after their last operation and were eligible for the analysis. 21 were
women (70.0%) and 9 were men (30.0%). Table 7 shows the baseline
characteristics for all 30 patients.

Table 8 shows the mean preoperative and postoperative 15D scores.
There was no clinically relevant difference in the preoperative and
postoperative mean scores (p = 0.73). These findings correspond to the
results of the overall analysis. However, the mean 15D QoL scores of the
30 patients in this specific subgroup were higher than the overall scores
(i.e. mean 0.9333 in the subgroup compared to mean 0.9063 in the
overall analysis).

5. Discussion

Health-related quality of life and functional outcome in patients with
intracranial aneurysms have so far been measured by different outcome
scales such as modified Rankin Scale (mRS), Short Form 36 (SF-36),
EuroQoL-5D and others in the literature. In our analysis with the 15D
questionnaire, the findings were comparable to those of other authors.
We found that the mean 15D scores did not significantly differ between
conservatively and operatively treated patients. This is consistent with
findings of Buijs et al'* and Li et al,'® showing that QoL was comparable
in patients with and without treatment. The awareness of having an
operation performed on an unruptured aneurysm can either be reas-
suring and therefore reduce levels of anxiety or unsettling (due to
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Table 4
Baseline characteristics for treatment modalities.
Variable Total n (%) Conservative (%) Clipping (%) Coiling (%) Clipping and coiling (%) p value
Total no. of patients 189 (100) 74 (100) 61 (100) 45 (100) 9 (100)
Sex
Male 69 (36.5) 30 (40.5) 21 (34.4) 15 (33.3) 3(33.3) 0.85"
Female 120 (63.5) 44 (59.5) 40 (65.6) 30 (66.7) 6 (66.7)
Mean age at time of questionnaire + SD (years) 56.8 +£11.9 57.7 £12.3 55.5+13.1 57.6 £9.2 56.1 +10.1
Male 57.1 +£12.0 58.0 + 13.5 54.8 +12.4 58.6 + 8.9 61.7 £ 0.9 0.62"
Female 56.6 + 11.8 57.5 +11.5 55.8 +£13.6 57.2 +9.4 53.3 +11.6 0.80"
Total no. of aneurysms
Patients with 1 aneurysm 148 (78.3) 61 (82.4) 49 (80.3) 35 (77.8) 3(33.3) 0.02"
Patients with >2 aneurysms 41 (21.7) 13 (17.6) 12 (19.7) 10 (22.2) 6 (66.7)

# One-way ANOVA with post-hoc test.
b Chi-square test or Fisher’s exact test.

Table 5
QoL scores in conservative, preoperative and postoperative patients.
Patient subgroups No. of Mean 15D score (95% p value
patients CD
a Conservative 74 0.9020
treatment (0.8793-0.9247)
b Preoperative patients 55 0.9057 avs. b:
(0.8798-0.9316) 0.83"
c Postoperative 82 0.9063 bvs. c
patients (0.8845-0.9281) 0.97%
Time after treatment
d < 1year 36 0.8809 bvs. d:
postoperative (0.8383-0.9236) 0.70"
e 1-3 years 25 0.9106 bvs. f:
postoperative (0.8810-0.9402) 0.48"
f > 3 years 21 0.9446 dvs. f:
postoperative (0.9184-0.9708) 0.13"
# Independent samples t-test.
> One-way ANOVA with post-hoc test.
Table 6
QoL scores in patients treated by clipping and by coiling.
Patient subgroup No. of patients Mean 15D score (95% CI) p value
Clipping
a Preoperative 33 0.9176 (0.8874-0.9478)
b Postoperative 48 0.8885 (0.8566-0.9204) avs. b: 0.20"
Coiling
¢ Preoperative 19 0.8972 (0.8490-0.9454)
d Postoperative 28 0.9426 (0.9134-0.9717) cvs. d: 0.10°

# Independent samples t-test.

possible complications) and thus increase feelings of anxiety. In our
study, these phenomena seemed either not to play a relevant role or
compensate each other.

It is important to differentiate between patients with unruptured
intracranial aneurysms and patients that previously suffered from an
aSAH as the experience of such a devastating event potentially has a
major psychological impact and thus reduces QoL. For this reason, pa-
tients with a history of aSAH were excluded from our study.

Overall, postoperative QoL was comparable to preoperative mea-
sures. Our results confirm previous studies showing that treatment of
unruptured intracranial aneurysms has a negative impact on QoL in the
short term, but that eventually, QoL returns to preoperative levels or
even improves after about one to three years.'®?%?! The analysis of
those patients with both ‘before-and-after-treatment’ QoL assessments
confirmed this trend. Small numbers preclude the comparison between
different treatment modalities over time.

One of the limitations of the present study is the lack of data on
working status and ability to return to work, postoperative complica-
tions and treatment-related symptoms. Adverse events have a big impact
on the well-being and the health-perception of a patient and therefore

play a vital role in QoL evaluation. Hence, the actual impact on our
postoperative results remains unclear.

Another confounding factor is the way patients are informed and
advised on their aneurysm and the recommended treatment. As there
was no unified education on the diagnosis, this might have been a source
of bias on patient’s perception and QoL. Depending on different vari-
ables such as patient age, location and size of the aneurysm, family
history of ruptured or unruptured intracranial aneurysms, smoking
status as well as other possible risk factors, the life-time risk of rupture of
a particular aneurysm potentially differs. This could have affected the
discussion between physician and patient and impact on the QoL for
single patients. Comparing the distribution of these possible confound-
ing variables between the conservative and the preoperative group, we
only found a significant difference in mean size of the aneurysm.

Another limitation is the generic nature of the 15D questionnaire.
Besides neuropsychological and psychosocial functions such as ‘mental
function’, ‘depression’ or ‘distress’, several dimensions focus on more
physical aspects of QoL such as ‘mobility’, ‘eating’ or ‘breathing’. As
intracranial aneurysms presumably have bigger impact on psychological
compared to physical functions, psychological effects on QoL may be
understated by unaltered dimensions which are unrelated to the aneu-
rysm. However, the 15D profile (see chapter 4.5. ‘Quality of life: 15D
profile’) partly accounts for this by itemizing the different dimensions
and giving each dimension a comparable value so that changes in QoL
can be attributed more precisely.

The independence of the patients in the preoperative and the post-
operative cohort places a limitation on the comparability of the mean
scores of these cohorts. Ideally, all patients would have filled in ques-
tionnaires before and after their treatment and pairwise statistical
analysis could have been performed like in the ‘between-and-after-
treatment’ subgroup analysis in chapter 4.6. However, possible dissim-
ilarities in our cohorts are a potential source of bias. We tried to account
for this by comparing the variables ‘sex’, ‘age’ and ‘total number of
aneurysms’ between the different cohorts. No statistically significant
difference was found.

Microsurgical clipping seems to have a negative impact on QoL in the
short term, whereas patients who underwent endovascular coiling
showed a clinically relevant improvement in postoperative scores
compared to preoperative levels. However, both mean differences were
not statistically significant. This may be related to the small number of
patients in the different subgroups. Furthermore, institutional guide-
lines on post-interventional follow-up at the study center recommend a
longer follow-up after endovascular coiling due to higher risk of aneu-
rysm relapses after endovascular coiling compared to microsurgical
clipping.*?* Hence, the post-coiling subgroup had a notably longer
mean postoperative follow-up time compared to the post-clipping sub-
group (1371 vs. 371 days), which presumably contributed to the higher
mean QoL scores in the coiling cohort. Whether this is due to the reas-
surance of patients by periodic postoperative examination after endo-
vascular coiling, due to the longer recovery time or related to the
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* Statistically significant differences are indicated with asterisks.

different treatment modality, remains unclear.

The 15D profile showed a more itemised comparison of the treatment
methods. The statistically significant differences in the dimension usual
activities, mental function, vitality, and sexual activity between treatment

modalities can possibly be attributed to the nature and the associated
prolonged recovery of surgery compared to the endovascular treatment.
Here as well, the post-coiling subgroup had a notably longer mean
postoperative follow-up time compared to the post-clipping subgroup,
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Table 7
Baseline characteristics for the ‘before-and-after-treatment’ subgroup.

Variable Total n (%)
Total no. of patients 30 (100)
Sex
Male 9 (30.0)
Female 21 (70.0)
Mean age at time of questionnaire + SD (years) 57.2+12.0
Male 54.5 £ 11.5
Female 58.4 +£12.1
Total no. of questionnaires 69
Total no. of aneurysms
Pat. with 1 aneurysm 24 (80.0)
Pat. with >2 aneurysms 6 (20.0)
Table 8
Preoperative and postoperative QoL scores.
Variable No. of patients Mean 15D score (95% CI) p value
a Preoperative 30 0.9288 (0.9053-0.9522)
b Postoperative 30 0.9333 (0.9076-0.9590) avs. b: 0.73%

@ Paired samples t-test.

which presumably contributed to the higher scores for these specific
modalities in the coiling cohort. For the dimensions sleeping, depression,
distress, and vitality, the observed trend for improvement after treatment
could potentially be reconducted to the fact that patients no longer have
to fear a possible UIA rupture.

Controversial findings can be found in the literature regarding in-
fluence of both open microsurgery and endovascular treatment on the
QoL 17:20,24

Our results underline the need to conduct prospective multicentric
studies incorporating socio-professional data, medical comorbidities,
treatment modalities, complications and long-term follow-up. Despite
the existing extensive published data about UIA natural history and
morbidity associated with UIAs treatment, the impact of the different
treatment pathways on QoL should be considered when advising single
patients for treatment.

6. Conclusion

Health-related quality of life does not change significantly before and
after occlusion of unruptured intracranial aneurysms. Patients treated
with either microsurgical clipping or endovascular coiling experienced
similar quality of life scores compared to conservatively treated patients.
Despite not being statistically significant, we observed a trend towards
short-term reductions and long-term recovery or even improvement in
quality of life after aneurysm occlusion. Further studies are needed to
confirm long-term postoperative quality of life changes as well as
treatment-related influencing factors on patients’ quality of life.
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