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Introduction
Improving resolution of diagnostic imaging allows
for increased detection of symptomatic and
incidental unruptured aneurysms. Despite a
relatively low annual rupture risk, the high rate of
mortality from subarachnoid hemorrhage leads
neurosurgeons to encourage treatment for
unruptured cerebral aneurysms.

Goal: To examine the underlying causes of
geographic and inter-hospital variations between
clipping and coiling of unruptured cerebral
aneurysms using two national databases.

Methods
Data source and population: 24,171 adult
unruptured aneurysm patients who were treated via
clipping or coiling in the National Inpatient Sample
(NIS) 2002-2014. Using the same criteria, we found
11,205 patients in the Vizient database 2013-2015.

Statistical analysis: All costs were adjusted for
inflation to 2014 US dollars. We performed survey-
weighted univariate and multivariate analyses
(gamma distribution and log transformation). All
coefficients in our multiplicative model correspond
to percent changes in cost. For example,
coefficient=1.08 indicates that costs are 8% higher
than the reference group.

Results
Treatment pattern of aneurysms between 2002-

2014

Results

In the NIS database between 2002 and 2014,
Clipping costs increased 22% while coiling costs
increased 46%.

•

Coiling patients were more likely to have
shorter length of stay, non-elective status, and
lower risk of mortality than clipping patients (all
P<0.001).

•

Multivariate analyses showed length of stay,
number of comorbidities, risk of mortality, and
hospital location in the western United States
were associated with higher costs for clipping
and coiling (all P<0.05).

•

In the Vizient database between 2013 and 2015,
Clipping costs increased 18%, while coiling
increased 7% between 2013 and 2015

•

Multivariate analyses confirmed that the
western United States was the most expensive
region for clipping and coiling (P<0.05).

•

Results

Conclusions
There is a significant increase and large variation in
costs for treatment of unruptured aneurysms. In our
analysis of two separate national databases,
hospitals in the West had significantly higher costs,
even after controlling for patient and hospital
factors.
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