
COMMENTARY

The Treatment of Unruptured Cerebral
Aneurysms: Cause for Concern?

In this issue of the American Journal of Neuroradiology
are 2 articles examining the risks associated with the treat-

ment of unruptured intracranial aneurysms (UIAs).1,2

These articles used the National Inpatient Sample (NIS)
data base. This samples one-third of all nonfederal hospital dis-
charges in the United States and is a very powerful tool for exam-
ining clinical outcomes; it provides a very large sample size. It
enables the study of a wide variety of conditions and their treat-
ment, with the ability to examine differences with time that reflect
what is happening in the real world of day-to-day clinical care.

The studies examined the effect of hospital and physician
volume and the effect of clipping and coiling on the mor-
bidity, complications, and mortality following treatment of an
UIA. The studies used a surrogate end point for adverse out-
come, namely non-home discharge (ie, discharge to a long-term
or rehabilitation facility or in-hospital death). The study of
Johnston et al showed that this correlates well with the clinical
complications and adverse outcomes when applied to the treat-
ment of UIAs.3

There may be a small proportion of patients in this cohort
that had large symptomatic aneurysms that cause mass effect
on cranial nerves with either optic nerve or third nerve com-
pression; however, it is probable that the large proportion of
patients were treated for small incidental aneurysms of �10
mm. When a patient is independent and walks into a hospital
well and neurologically intact, any clinical outcome other than
being in the same condition on discharge, able to return home
and resume normal activities and work after a short interval, is
a potential disaster for both the patient and the family. The
data from these studies show that the probability of their non-
home discharge and the need to be discharged to a rehabilita-
tion facility after treatment by surgical clipping were 1 in 7
(approximately 14%), and for the patients treated by coiling,
about 1 in 20 (approximately 5%). These figures should give
cause for serious concern.

Many physicians, neurosurgeons, and interventionists might
observe that these data do not accord with either the litera-
ture—be they case series, registries, or meta-analyses— or their
own clinical outcomes. The literature, however, has the inev-
itable biases, particularly publication and center-selection
biases. Published studies frequently come from high-volume
and academic centers, which tend to publish their own case
series and participate in multicenter studies. Case series with
poor results are seldom published. The NIS data base provides
a realistic picture across a broader health care environment
from a wide range of hospitals because it reflects day-to-day
practice in the United States.

When the International Study of Unruptured Intracranial
Aaneurysms (ISUIA) published the clinical outcomes of clip-
ping and coiling in the Lancet in 2003,4 the results came as a
surprise to many neurosurgeons. Those data came from many
large international academic medical centers, and the 1-year

clinical outcomes were substantially worse than expected. It
showed that 12% of patients who were prospectively enrolled
and underwent clipping were dependent or had a poor cogni-
tive status following surgical treatment of an unruptured
aneurysm.

The dramatic shift to coiling during the period of these
studies between 2002 and 2008, from 19% to 63% of cases, has
reduced the nationwide morbidity and mortality for UIA
treatment from almost 15% to 7.6%. The time trends provide
strong evidence that complications, morbidity, and mortality
decline in direct proportion to increased coiling rates in al-
most all the measured fields.

Nevertheless, there is no reason to be complacent about the
outcomes of coiling. The results of coiling in the published
studies are better than those of clipping, with most articles
and meta-analysis data suggesting morbidity rates of approx-
imately 5%,5 in line with these articles suggesting approxi-
mately 5% discharge rate to continuing care facilities or reha-
bilitation. Caution should be exercised in directly comparing
the clipping and coiling data from these studies. The popula-
tions in the 2 groups are likely to differ and are thus not nec-
essarily wholly comparable; however, most interesting, the
surgical population had a mean age 3 years younger than that
of the coiling population, and it would also be reasonable to
assume that most of the high surgical risk posterior circulation
aneurysms were treated by coiling.

The effect of volume, both physician and hospital, is also
clearly evident from these data— higher volume strongly cor-
relating with improved outcomes. This supports the need to
centralize care in larger regional and academic centers to
obtain optimum results when treatment decisions are made.
Such regionalization often can present challenges even in the
publicly organized health care systems and may be even more
difficult in private health care systems.

The treatment risks observed in these studies must be bal-
anced against the natural history risk of an UIA. It is likely that
most of the patients having treatment had small- or medium-
sized anterior circulation aneurysms, though the nature and
size of the aneurysms are not available. This immediately
raises the question as to whether these risks are too high to
justify treatment on any reasonably balanced risk assessment.
Even if one takes the upper end of the estimates for the annual
rupture risk of a small anterior circulation aneurysm of �7
mm at 1% (and ISUIA suggested much less than this), then a
surgical clipping treatment is exposing the patient to approx-
imately 14 years of natural history on the day of surgery; for
coiling, the figure would be approximately 5 years. If the an-
nual rupture risks are as low as 0.5% or 0.1%, then the treat-
ment risks appear unacceptably high.

The argument frequently used for surgical preference com-
pared with coiling is that the former is the “definitive cure”
(whatever that means), without the need for further follow-
up. In the context of an incidental UIA, in which the risk of
rupture is likely to be low without treatment, then a reduction
of future risk from perhaps 1 in 100 or 1 in 500 per year to 1 in
5000 or 10,000 is irrelevant relative to procedural risks of 1 in
20 or 1 in 7. These figures reinforce the fact that when one
undertakes treatment of UIAs, the overriding priority is to
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minimize adverse events and clinical complications. Striving
for angiographic perfection at the expense of a clinical event
may not be a good idea when we have no idea how much such
angiographic perfection changes the long-term rupture risk
(and this is something we will never be able to measure after
coil treatment).

Patients in general and the public at large are often poor at
assessing relative risks in everyday life. Considerable anxiety is
created by the fear of events with major impact but very low
probability (such as an aneurysm rupture or radiation con-
tamination in the current context).

Sadly, answering the question “Should an UIA be treated?”
remains a major dilemma for the neuroscience community
and is likely to remain so for the foreseeable future. The major
effort made by Raymond et al6 to address these questions in a
systematic and scientific way with a randomized trial, the Trial of
Endovascular Aneurysm Management, failed for a variety of rea-
sons, which were well-addressed in a recent article in Trials.7

The authors are to be congratulated on succinct and pow-
erful reminders of what we should all bear in mind, “First do
no harm,” and the need to put the relative risks of treatment
and rupture risk in proper context. This should be at the back
of the minds of all physicians advising and treating patients
with unruptured aneurysms, be they neurosurgeons, neuro-
radiologists, or neurologists.

References
1. Brinjikji W, Rabinstein AA, Nasr DM, et al. Better outcomes with treatment by

coiling relative to clipping of unruptured intracranial aneurysms in the
United States, 2001–2008. AJNR Am J Neuroradiol 2011;32:1071–75

2. Brinjikji W, Rabinstein AA, Lanzino G, et al. Patient outcomes are better for
unruptured cerebral aneurysms treated at centers that preferentially treat
with endovascular coiling: a study of the National Inpatient Sample, 2001–
2007. AJNR Am J Neuroradiol 2011;32:1065–70

3. Johnston SC. Effect of endovascular services and hospital volume on cerebral
aneurysm treatment outcomes. Stroke 2000;31:111–17

4. Wiebers DO, Whisnant JP, Huston J 3rd, et al, for the International Study of
Unruptured Intracranial Aneurysms Investigators. Unruptured intracranial
aneurysms: natural history, clinical outcome, and risks of surgical and endo-
vascular treatment. Lancet 2003;362:103–10

5. Naggara ON, White PM, Guilbert F, et al. Endovascular treatment of intra-
cranial unruptured aneurysms: systematic review and meta-analysis of
the literature on safety and efficacy. Radiology 2010;256:887–97. Epub 2010
Jul 15

6. Raymond J, Molyneux AJ, Fox AJ, et al, for the TEAM Collaborative Group. The
TEAM trial: safety and efficacy of endovascular treatment of unruptured in-
tracranial aneurysms in the prevention of aneurysmal hemorrhages—a ran-
domized comparison with indefinite deferral of treatment in 2002 patients
followed for 10 years. Trials 2008;9:43

7. Raymond A, Darsault TE, Molyneux AJ, on behalf of the TEAM collaborative
group. Trial on unruptured intracranial aneurysms (the TEAM trial): re-
sults, lessons from a failure and the necessity for clinical care trials. Trials
2011;12:64

A.J. Molyneux
Senior Clinical Research Fellow

Nuffield Department of Surgical Sciences
University of Oxford

Oxford, United Kingdom

DOI 10.3174/ajnr.A2662

CO
M

M
EN

TA
RY

AJNR Am J Neuroradiol 32:1076 –77 � Jun-Jul 2011 � www.ajnr.org 1077


