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Introduction
Recurrence of the aneurysm after coil embolization is not
infrequent and surgical treatment of previously coiled aneurysms
is necessary in some patients. The best neurosurgical strategy
and technique continues to be debated. We conducted a
systematic review of the literature to evaluate the safety and
efficacy of surgical treatment of previously coiled aneurysms.

Methods
Comprehensive review of the literature for studies on surgical
treatment of previously coiled aneurysms. For each study, the
following data were extracted: patient demographics, initial clinical
status, location and size of aneurysms, time interval between
initial/last endovascular procedure and surgery, surgical
indications and microsurgical technique. We performed subgroup
analyses to compare direct clipping versus coil removal and
clipping versus parent vessel occlusion, early (<4 weeks postcoiling) versus late surgery and anterior versus posterior
circulation.

Results
26 studies with 466 patients and 471 intracranial aneurysms were
included. Patients undergoing direct clipping had lower
perioperative morbidity (5.0%, 95%CI=2.6%-7.4%) when
compared to those undergoing coil removal and clipping (11.1%,
95%CI=5.3%-17.0%) or parent vessel occlusion (13.1%,
95%CI=4.6%-21.6%) (P=0.05). Patients receiving early surgery
(<4 weeks post-coiling) had significantly lower rates of good
neurological outcome (77.1%, 95%CI=69.3%-84.8%) when
compared to those undergoing late surgery (92.1%,
95%CI=89.0%-95.2%) (P<0.01). There were higher rates of longterm neurological morbidity in posterior circulation group (23.1%
versus 4.7%, P<0.01) as well as long-term neurological mortality
(4.4% versus 2.8%, P<0.01).

Delayed surgery was also associated with better clinical outcomes.
Surgical treatment of recurrent posterior circulation aneurysms was
associated with high rates of morbidity and mortality. These
findings should be considered when deciding the best therapeutic
strategy for treatment of large recurrences following endovascular
coiling. Ultimately, the decision regarding whether to treat the
recurrence with endovascular or surgical therapy should be taken
on a case-by-case basis considering anatomical factors such as
aneurysm location, feasibility of coiling and local neurosurgical and
endovascular expertise.

Conclusions
Our meta-analysis demonstrated that surgical treatment is safe
and effective. Our data suggest that direct clipping is superior to
other surgical techniques. Late surgery was also associated with
superior clinical outcomes. Surgery of recurrent posterior
circulation aneurysms was associated with high rates of morbidity
and mortality.
Our meta-analysis of 466 patients receiving surgical treatment
following endovascular coiling of intracranial aneurysms
demonstrated suggests that in general, surgical treatment is safe
and effective. Our data suggest that aneurysms that are
amenable to direct clipping have superior outcomes.
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