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BACKGROUND:Within randomized clinical trials (RCTs), coiling of the ruptured aneurysm
toprevent rebleeding results in better outcomes than clipping in patientswith aneurysmal
subarachnoid hemorrhage (aSAH).
OBJECTIVE: To study the association of coiling and clipping with outcome after aSAH in
daily clinical practice.
METHODS: In this controlled, nonrandomized study, we compared outcomes after
endovascular coiling and neurosurgical clipping of ruptured intracranial aneurysms in
an administrative dataset of 7658 aSAH patients (22 tertiary care hospitals from Europe,
USA, Australia; 2007-2013). Because the results contradicted those of the randomized trials,
findings were further explored in a large clinical dataset from 2 European centers (2006-
2016) of 1501 patients.
RESULTS: In the administrative dataset, the crude 14-d case-fatality rate was 6.4% (95%
confidence interval [CI] 5.6%-7.2%) after clipping and 8.2% (95% CI 7.4%-9.1%) after coiling.
After adjustment for age, sex, and comorbidity/severity, the odds ratio (OR) for 14-d case-
fatality after coiling compared to clipping was 1.32 (95% CI 1.10-1.58). In the clinical dataset
crude 14-d case fatality ratewas 5.7% (95%CI 4.2%-7.8%) for clipping and9.0% (95%CI 7.3%-
11.2%) for coiling. In multivariable logistic regression analysis, the OR for 14-d case-fatality
after coiling compared to clipping was 1.7 (95% CI 1.1–2.7), for 90-d case-fatality 1.28 (95% CI
0.91–1.82) and for 90-d poor functional outcome 0.78 (95% CI 0.6–1.01).
CONCLUSION: In clinical practice, coiling after aSAH is associated with higher 14-d
case-fatality than clipping and nonsuperior outcomes at 90 d. Both options need to
be considered in aSAH patients. Further studies should address the reasons for the
discrepancy between current data and those from the RCTs.

KEYWORDS: Aneurysm, Intracranial aneurysm, Subarachnoid hemorrhage, Outcomes research, Epidemiology,
Endovascular, Clipping
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S ystematic reviews of randomized clinical
trials (RCTs) showed that coiling of
the ruptured aneurysm leads to better

outcome than clipping in patients with aneury-
smal subarachnoid hemorrhage (aSAH).1,2 Since

ABBREVIATIONS: aSAH, aneurysmal subarachnoid
hemorrhage; CI, confidence interval;OR, odds ratio;
RCTs, randomized clinical trials;WFNS,World Feder-
ation of Neurological Surgeons

Neurosurgery Speaks! Audio abstracts available for this
article at www.neurosurgery-online.com.
Supplemental digital content is available for this article at
www.neurosurgery-online.com.

these trials, coiling has progressively replaced
clipping in many centers,3–5 and is even
considered the first line treatment in some
centers or countries.6,7 However, although the
internal validity of the trials is good, several
factors question the external validity. First, the
majority of the patients treated during the
study period in the participating centers were
not included in the trial.8 Second, as a result
of the trials the numbers of hospitals and
physicians performing coiling have increased
worldwide,9–12 which may have led to many
new physicians with less experience performing
the procedure in hospital settings with less
experience than physicians and hospitals that
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participated within the trials.13 Third, over the last decade
new devices assisting coiling such as balloons or stents came
on the market. Use of these devices in coiling procedures is
associated with a higher risk of treatment complications than
regular coiling.3,14
These circumstances raise questions about whether outcomes

after treatment of aSAH in daily clinical practice, removed from
the restrictive nature of clinical trials, differ from the results
reported in these clinical trials. To test our hypothesis that also in
daily clinical practice coiling is associated with better outcomes
than clipping, we studied outcomes first in a large adminis-
trative dataset of3,4,15 an unselected series of patients with aSAH
admitted to tertiary care facilities worldwide where both options
are available, and thereafter in a large clinical dataset combining
data from 2 centers in Europe.

METHODS

Study Design and Patients
Administrative Dataset

For this nonrandomized comparative study, we used the Dr Foster
Global Comparators International dataset that consists of anonymized
in-hospital administrative medical records data, provided individually by
member hospitals from 3 continents, designed for research and quality
improvement. The process of reconciling the differing diagnostic coding
systems across countries and integration of the medical data into a
uniform dataset has been described in a prior report.16

For this study, we could use data from 10 hospitals in Europe
(1 in Belgium, 5 in the United Kingdom, 3 in the Netherlands, and 1
in Norway), 8 in the USA, and 4 in Australia. All hospitals are large,
tertiary care hospitals. From these hospitals, we retrieved all patients
with aSAH (ICD 9 codes 430 and ICD 10 codes I60.0-9), discharged
between January 1, 2007 and December 31, 2013. We extracted data
on age, sex, type of aneurysm occlusion (clipping or coiling), comor-
bidity index, length of stay, and in-hospital case-fatality. Patients treated
with flow-diverting stents or WEB-devices were excluded, because
these interventions were not consistently coded in the participating
hospitals

The results from the analyses of the administrative dataset were
opposite to those of the RCTs. Although we adjusted for several potential
confounders in this administrative dataset, we had insufficient data to
adjust for the clinical condition on admission. Since clinical condition on
admission is a pivotal determinant for outcome after aSAH, we decided
to test our findings in a clinical dataset that allowed for adjustment for
clinical condition on admission, and also for the size and location of the
ruptured aneurysm.

Clinical Dataset
We combined the databases with prospective data collection from

Kuopio University Hospital (KUH) in Kuopio, Finland, and University
Medical Center Utrecht (UMCU) in Utrecht, the Netherlands. UMCU
provided cases for both (administrative and clinical) datasets. We
retrieved all consecutive aSAH patients admitted between January 1,
2006 and December 31, 2015 in whom the aneurysm had been occluded
by means of neurosurgical clipping or endovascular coiling. Thus,
patients without aneurysm treatment were excluded from the analyses in
both datasets. Patients treated with flow-diverting stents orWEB-devices

were excluded, because these treatments had not been included in the
administrative dataset. Treatment method was selected by multidisci-
plinary discussion on case-to-case basis in both hospitals. We retrieved
data on age, sex, type of aneurysm occlusion (simple coiling, balloon
assisted coiling, stent-assisted coiling), clinical condition on admission,
location of the ruptured aneurysm, size of the ruptured aneurysm, case-
fatality (14 and 90 d), and functional outcome at 90 d. Outcomes were
assessed by research nurses or nurse practitioners who were unaware of
the research question, because the research question had not been raised
at time of outcome assessments.

Statistical Analysis
Administrative Dataset

The primary outcome measurement was case-fatality at 14 d. Since
the administrative dataset has no information on clinical condition on
admission we identified a list of conditions relevant for comorbidity or
being proxy for disease severity for risk adjustment (Table 1).

Prior to analysis, assuming a 14-d case-fatality of 10% in the surgery
group and of 7% in the endovascular group, and a 60% coiling rate versus
40% surgery, we estimated that around 3000 records would be needed to
find a statistically significant risk reduction at 0.05. We therefore aimed
for a total sample size greater than 3000.

Baseline characteristics (age, sex, co-morbidity/disease severity) and
length of stay are presented per continent and treatment type (clipping vs
coiling). We calculated crude case-fatality rates with corresponding 95%
confidence intervals (CI) at 14 d, split by continent. We calculated odds
ratios (OR)with corresponding 95%CI usingmultiple logistic regression
with the enter method to adjust for differences in age and sex, as well as
comorbidity and disease severity markers to assess differences between
treatment types. We ran one model without region (Australia, Europe,
USA) to determine the overall effect size for coiling vs clipping. We ran
a second model including region, as well as an interaction term between
region and coiling vs clipping, to determine region-specific odds ratios for
coiling vs clipping. The study protocol was submitted to and approved by
the Scientific and Research Committee of Dr Foster Global Comparators
before data analyses were performed.

Clinical Dataset
Baseline characteristics (age, sex, aneurysm location and size,

condition on admission according to the World Federation of Neuro-
logical Surgeons [WFNS],17 and treatment type) and outcomes for
the clinical dataset are reported. Primary outcome measure was case-
fatality at 14 d, secondary outcome measures were case fatality and poor
functional outcome (defined as a modified Rankin Scale score of 3-6
(UMCU) or Glasgow Outcome Scale score of 1-3 (KUH)) at 90 d.
We calculated crude rates with 95% Cis for case-fatality and for poor
functional outcome. Separate logistic regression models were used for
14-d case-fatality, 90-d case fatality, and poor functional outcome at
90 d. Age, sex, treatment modality, location of aneurysm (posterior vs
carotid circulation), aneurysm size (diameter), and WFNS were used
as variables. We performed subgroup analyses according to sex, age,
WFNS, aneurysm size, and aneurysm location. We performed a sensi-
tivity analysis after exclusion of patients who were treated with balloon-,
or stent-assisted coiling, for which we used the same logistic regression
models as in the main analysis.

Ethical Issues
The study protocol was submitted to and approved by the Scien-

tific and Research Committee of Dr Foster Global Comparators before
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TABLE 1. Baseline Characteristics of the 7658 aSAH Patients in the Administrative Dataset Treated by Means of Clipping (n = 3510) or Coiling
(n= 4148)

Australia Europe US
Number of hospitals 4 10 8
Number of patients 863 3979 2816

Clipping Coiling Clipping Coiling Clipping Coiling
n (%) n (%) n (%) n (%) n (%) n (%)

562 (65) 301 (35) 1551 (39) 2428 (61) 1397 (50) 1419 (50)

Age (yr)
0-39 14% 11% 10% 12% 13% 12%
40-49 22% 25% 23% 24% 25% 21%
50-59 32% 27% 30% 29% 29% 30%
60-69 18% 19% 25% 21% 20% 18%
70+ 14% 18% 11% 14% 13% 19%
Female 63% 72% 67% 67% 70% 66%
Average number of severity or comorbidity conditions∗ 2.0 1.7 0.5 0.6 2.2 2.3
Length of stay (median days) 17 15 18 15 17 15
14 d case fatality (95% CI) 12% [10%-15%] 9% [6%-13%] 4% [3%-5%] 7% [6%-8%] 7% [5%-8%] 10% [8%-11%]

∗SEVERITY: Cardiac arrhythmias, Fluid and electrolyte disorders; COMORBIDITY: Valvular disease, Rheumatoid arthritis collagen vascular disease, Peptic ulcer disease excluding
bleeding, Peripheral vascular disorders, Chronic pulmonary disease, Solid tumour without metastasis, Diabetes complicated, Metastatic cancer, AIDS HIV, Lymphoma, Obesity,
Alcohol abuse, Drug abuse; SEVERITY OR COMORBIDITY: Congestive heart failure, Diabetes uncomplicated, Paralysis, Renal failure, Hypertension uncomplicated, Hypertension
complicated, Coagulopathy.

analyses were performed. IRB of the UMCU decided that no formal
approval was needed for this study and the need for patient consent was
waived.

We declare that all supporting data are available within the article.

RESULTS

Administrative Dataset
During the study period, 7658 aSAH patients had occlusion

of the ruptured aneurysm by means of clipping (n = 3510) or
coiling (n = 4148; Table 1). Data for the European countries are
combined since there were no important differences in patient
characteristics for these countries. The proportion of patients who
were clipped decreased during the study period from 51% in
2007 to 38% in 2013 (Figure 1). This decline was seen in all 3
continents.
The overall crude case fatality rate at 14 d was 6.4% (95%

CI, 5.6%-7.2%) after clipping and 8.2% (95% CI, 7.4%-9.1%)
after coiling. In Australia, the crude case-fatality was higher
after clipping (12.3% [95% CI, 9.6%-15.1%]) than after coiling
(9.3% [95% CI, 6.3%-12.6%]), whereas in the other continents
the crude case-fatality was higher after coiling than after clipping
(Table 1). The high crude fatality rate after clipping in Australia
was found in all hospitals (range 10%-16%), with no statis-
tical difference between the hospitals. After adjustment for age,
sex, and co-morbidity/disease severity, the OR for case-fatality
within 14 d after coiling compared to clipping was 1.32 (95%CI,
1.10-1.58;Table, SupplementalDigital Content 1). Continent-
specific ORs for case-fatality within 14 d after coiling versus

FIGURE 1. Proportions of clipping and coiling during the study period in the
administrative dataset.

clipping were 0.72 (95% CI, 0.45-1.15) for Australia, 1.77 (95%
CI, 1.32-2.38) for Europe, and 1.51 (95% CI, 1.14-1.99) for
the USA. The ORs adjusted for comorbidity and disease severity,
age category and sex are given in Table, Supplemental Digital
Content 1.

Clinical Dataset
We included 1501 consecutive aSAH patients; 649 treated

with clipping and 852 with coiling (Figure 2 and Table, Supple-
mental Digital Content 2). The overall crude 14-d fatality rate
was 5.7% (95% CI, 4.2%-7.8%) after clipping and 9.0% (7.3%-
11.2%) after coiling. The overall proportions of poor outcome
at 90 d were 32.4% (95% CI, 28.8%-36.0%) for clipping and
30.2% (95% CI, 27.1%-33.4%) for coiling. After adjustment for
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FIGURE 2. Characteristics and outcome of 1501 aSAH patients in the clinical dataset. Hospital A, Kuopio University Hospital; Hospital B, University Medical
Center Utrech.
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TABLE 2. Odds Ratios for 14-d Case-Fatality, 90-d Case-Fatality and Poor Outcome at 90 d (mRS 3-6 or GOS 1-3) After aSAH in the Clinical Dataset
of 1501 Patients

14-d case-fatality 90-d case-fatality Poor functional outcome

OR 95% CI OR 95% CI OR 95% CI

Age 1.002 0.99-1.02 1.03 1.02-1.04 1.04 1.03-1.05
Female sex 1.02 0.66-1.58 1.09 0.76-1.56 0.81 0.62-1.06
WFNS I Reference Reference Reference
WFNS II 1.28 0.60-2.77 1.53 0.87-2.70 1.84 1.30-2.60
WFNS III 4.66 2.16-10.1 4.19 2.26-7.75 4.26 2.75-6.59
WFNS IV 6.36 3.35-12.1 6.88 4.18-11.30 8.61 6.02-12.3
WFNS V 12.94 6.68-25.5 13.4 7.83-22.9 15.4 9.80-24.1
Aneurysm size

≤5 mm Reference Reference Reference
6-10 mm 1.36 0.87-2.13 1.02 0.72-1.47 1.15 0.87-1.51
≥11 mm 1.16 0.62-2.18 1.17 0.72-1.91 1.72 1.17-2.53

Anterior circulation Reference Reference Reference
Posterior circulation 0.96 0.51-1.78 1.08 0.65-1.78 1.14 0.74-1.69
Clipping Reference Reference Reference
Coiling 1.73 1.11-2.69 1.28 0.91-1.82 0.78 0.60-1.01

CI = confidence interval, OR = odds ratio, WFNS = World Federation of Neurosurgical Societies subarachnoid hemorrhage grading scale.

age, sex, clinical condition on admission, location and size of the
ruptured aneurysm, the OR for coiling compared to clipping was
1.7 (95% CI, 1.11-2.69) for 14-d case-fatality, 1.28 (95% CI,
0.91-1.82) for 90-d case fatality mortality and 0.78 (95% CI,
0.60-1.01) for poor outcome at 90 d (Table 2).

Subgroup and Sensitivity Analyses
ORs of 14-d case-fatality for subgroups from the multilevel

logistic regression model are shown in Figure 3. In a subgroup
analysis for aneurysms≤10mm,ORs associated with coiling were
1.88 (95% CI, 1.16-3.05) for 14-d case-fatality, 1.57 (95% CI,
1.07-2.32) for 90-d case-fatality and 0.86 (95% CI, 0.65-1.14)
for poor functional outcome. For aneurysms ≥11 mm ORs were
1.75 (95% CI, 1.13-2.73) for 14-d case-fatality, 0.42 (95% CI,
0.15-1.13) for 90-d case-fatality and 0.41 (95% CI, 0.19-0.88)
for poor functional outcome.
In subgroup analysis for patients on good clinical condition on

admission (WFNS I-II), ORs were 1.30 (95% CI, 0.58-2.93) for
14-d case-fatality, 0.98 (95% CI, 0.54-1.76) for 90-d case-fatality
and 0.68 (95% CI, 0.47-0.97) for poor functional outcome. For
the subgroup of patients in intermediate or poor condition on
admission (WFNS 3-5), ORs were 1.95 (95% CI, 1.12-3.30)
for 14-d case-fatality, 1.53 (95% CI, 1.00-2.35) 90-d case-fatality
and 0.90 (0.61-1.32) for poor functional outcome.
In the sensitivity analysis that excluded patients who were

treated with balloon-, or stent-assisted coiling, 1343 patients were
included. The results were in line with the main analysis: the ORs
for coiling were 1.66 (95% CI, 1.05-2.60) for 14-d case-fatality,
1.20 (95% CI, 0.83-1.72) for 90-d case-fatality and 0.76 (95%
CI, 0.58-1.01) for poor functional outcome.

DISCUSSION

Key Results
In this large international study, coiling was associated with

higher case-fatality at 14 d than clipping, both in the admin-
istrative dataset and in the clinical dataset with additional
adjustment for clinical factors. At 90 d, coiling was associated with
comparable case-fatality and a trend towards a lower proportion
of poor functional outcome compared with clipping, but this
trend was mainly driven by patients with large aneurysms. In
patients with aneurysms ≤10 mm, which constitute 90% of
all patients, we found no statistically significant difference in
proportions of patients with functional outcome after coiling or
clipping.
Our primary outcome measurement was 14-d case-fatality,

because we had no data on functional outcome or mortality after
discharge in the administrative dataset. In the systematic review
on 3 trials comparing coiling and clipping and reporting on 2243
patients,1 the absolute risk reduction was 1% (95% CI, 1%-3%)
for death at 2 mo and 2% (95% CI, 0%-4%) for death at 1 yr.
Thus, although the trials were powered to detect a difference in
the combined outcome of death or dependency, they also found
a reduction in case-fatality after coiling. In our administrative
dataset, we had overall case-fatality rates similar to those in the
RCTs but data on 3 times as many patients as in the systematic
review. In contrast to trials included in the Cochrane review,1
we found an increased case-fatality rate after coiling both in the
administrative and clinical dataset.
A recent cohort study involving more than 4000 patients

with ruptured cerebral aneurysms who underwent aneurysm
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FIGURE 3. Forest plots showing adjusted odds ratios of A, 14-d case-fatality, B, 90-d case-fatality, and C, poor functional outcome at 90 d associated with treatment by
coiling from the multilevel logistic regression model in subgroups of the clinical dataset.

treatment, of whom 63% underwent coiling, between 2009-
2013 in the state of New York, found a lower case-fatality rate
after clipping than after coiling in unadjusted analyses, but after
adjustment no association of treatment method with inpatient
case-fatality.18 Clipping was however associated with a higher rate
of discharge to rehabilitation. Thus, as in our study, this study
contrasts with the RCTs in that there was no benefit in in-hospital
case fatality for coiling, but lower rate of poor outcome assessed as
discharge to rehabilitation. However, in the New York study data
of condition on admission were not available and an instrumental
variable analysis was used in an attempt to control for baseline
variation. In our study, encompassing more patients, more centers
and more countries and allowing the adjustment for clinical
variables, we found an even higher case-fatality after coiling.

Limitations
This study has several weaknesses that may have influenced

the results. Our study was not randomized, and in the adminis-
trative dataset we had no data on clinical condition on admission
or aneurysm location or size. Thus, the higher case-fatality after
coiling we found in the administrative dataset might be explained
by selection of patients with poor clinical condition or posterior
circulation aneurysms to coiling.19,20 However, in our clinical
dataset we found, after adjustment for condition on admission,
aneurysm location, and other factors, a higher case-fatality rate
after coiling than after clipping. Thus, we feel it is very unlikely
that the finding of a higher case-fatality after coiling is explained
by selection of patients in poor condition for coiling. Another
shortcoming for the administrative dataset is that we could only
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retrieve data on coiling procedures, but not on other endovas-
cular procedures, such as stenting or WEB devices. Also, the
clinical dataset included only 2 European centers, which can be
considered a weakness regarding the generalizability. However,
these results were in line with those from the international admin-
istrative dataset wherein the contributing hospitals were all large
academic or teaching facilities, which contributes to the internal
validity of our data.

Generalizability
We only included patients in whom the aneurysm has been

treated. Thus, the data are not a comparison of strategies with
intended coiling or clipping early after admission, but rather a
comparison of patients who actually underwent the treatment.
Also, due to the nonrandomized nature of the study, conclusions
cannot be made regarding causality. The study only shows associ-
ations. Moreover, since we studied only coiling as an endovascular
procedure, our data cannot be extrapolated to other endovascular
procedures, such as different types of stents.
Several explanations may be considered for the discrepant

findings between our study and the RCTs. First, although
we adjusted for age, sex, comorbidity, clinical condition on
admission, and location and size of the ruptured aneurysm in
the clinical dataset, it may still be that patient selection with
more patients with poor prognosis in the coiled cohort effects
the results. Second is that since publication of the RCTs a
wider range of aneurysms was treated by coiling compared to
the period when the trials were conducted. For these types of
aneurysms that were not included in the trials, results may be less
favorable after coiling compared to those for types of aneurysms
that were included in the trials. A third explanation may be
the expertise of the interventionalist. In the RCTs, clipping was
done by neurosurgeons, and coiling by radiologists. Currently,
clipping is still done only by neurosurgeons, but coiling may
be performed not only by radiologists, but also by neurosur-
geons or neurologists. Thus, it may not be the technique, but
the operator performing the technique that explains the higher
case-fatality after coiling. Indeed, a survey (data not shown) in
the hospitals participating in the administrative dataset revealed
that coiling was done by radiologists, neurosurgeons, and neurol-
ogists. Arguing against this potential explanation, a recent study
showed that surgeons who perform both surgical and endovas-
cular procedures had no worse outcomes than radiologists for
endovascular procedures.21 Furthermore, in both centers that
provided data for the clinical dataset coiling procedures were
done by small experienced teams of interventional neuroradiol-
ogists. One hospital (UMCU) provided cases for both datasets.
However, the administrative dataset included only 305 patients
from this hospital, which is too small a number to significantly
influence the overall results. Moreover, if this would have influ-
enced the results, it would have led towards similarity in results
instead of discrepancies. Fourth, it may be that since the publi-
cation of ISAT, physicians have learned to choose the therapies

more appropriately, which has improved the outcomes. A recently
published SAHoutcome prediction calculator indicates that other
factors may be more important in predicting SAH outcome than
treatment modality.22 Fifth, in the participating centers only a
minority of patients were included in ISAT during the study
period, with most treated outside the trial. In our study, we give
overview of all treated patients at large institutions throughout
the world. Sixth, the apparent trend that SAH increasingly tend
to occur from smaller aneurysms23 that are harder to coil may
have worsened the outcomes after endovascular treatment. Last,
after aneurysm occlusion the care for patients may be different
according to the type of aneurysm treatment. An example of
different treatment strategies is that platelet aggregation inhibitors
are often prescribed after coiling, but rarely after clipping,24 which
might relate to a higher proportion of patients with hemor-
rhagic complications, eg, during insertion of removal of external
ventricular drains.

CONCLUSION

In this large series of patients admitted to tertiary care facil-
ities worldwide, we found that coiling is associated with higher
in-hospital case-fatality, and not with superior outcomes at
90 d. The reasons for the discrepancy between outcomes in
current daily practice compared to those fromRCTs should be the
subject of further studies such as studies with good data to assess
the influence on outcome of level of experience of staff performing
the endovascular or surgical procedure, the types of aneurysms
treated by both methods, and the patient care after aneurysm
treatment. For clinical practice, our findings indicate that surgical
treatment should remain as a readily available treatment option
for ruptured aneurysms worldwide. A timely and proper multi-
disciplinary discussion where all treatment options are discussed
seems the best strategy to decide on how the aneurysm should be
treated in patients with aSAH.
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COMMENT

T he authors present a retrospective analysis of an administrative
database comparing treatments of aneurysmal subarachnoid hemor-

rhage with a primary endpoint of 14-day case mortality. Interconti-
nental data obtained from an administrative dataset of 7658 cases from
22 tertiary care hospitals admitted between 2007–2013 did not include
functional outcomes after discharge. These results showed a higher rate
of 14-day case-fatality within the coiling cohort, and non-superiority at
90 days.

One-year survival outcomes free of disabilities derived from the
randomized clinical trials comparing endovascular versus surgical
methods, particularly the International Subarachnoid Aneurysm Trial
(ISAT), have raised hypotheses regarding indicated modalities of
treatment for this patient population.1 At 6 years, morbidity outcomes in
the Barrow Ruptured Aneurysm Trial, with a poor outcome defined as a
modified Rankin Scale (mRS) score> 2, showed no significant difference
in outcomes for anterior circulation aneurysms, but identified signifi-
cantly better outcomes when aneurysms were treated by endovascular
means within the vertebrobasilar system.2 Compared to the equitable
dichotimization of coiling and clipping cases in these randomized studies,
a modern paradigm of ruptured aneurysm management depicts a higher
propensity of endovascularly-managed cases.
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OUTCOME AFTER SAH IN CLINICAL PRACTICE

Contradicting previous publications regarding reduced case-fatality
trends after coiling, the authors of the present study identified a higher
tendency for in-hospital case-fatality and 90-day case fatality for patients
whowere treated with coil embolization. Clinical condition on admission
and aneurysm characteristics (location, morphology, size) were not
included in the analysis of 83.5% of the sample size. An argument can be
made that that the data shortcoming in this administrative dataset was
supported with similar results in the clinical dataset, but even these results
are not generalizable, as they do not identify a comprehensive picture
of the patient’s condition. Comorbid conditions are poorly documented
within the clinical data set and European subset of patients within the
administrative dataset. Comorbid conditions often prohibit the stressors
of a craniotomy and thereby influence less invasive means for protection

from rerupture. We should be cautious in drawing conclusions from
this. Correlation does not indicate causation and treatments were not
randomized for this patient cohort.
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