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Are Routine Intensive Care Admissions Needed after
Endovascular Treatment of Unruptured Aneurysms?

ABSTRACT

AM. Burrows, A.A. Rabinstein, HJ. Cloft, D.F. Kallmes, and G. Lanzino

=

SUMMARY: Routine intensive care unit monitoring is common after elective embolization of unruptured intracranial aneurysms. In this

series of 200 consecutive endovascular procedures for unruptured intracranial aneurysms, 65% of patients were triaged to routine

(non-intensive care unit) floor care based on intraoperative findings, aneurysm morphology, and absence of major co-morbidities. Only 1

patient (0.5%) required subsequent transfer to the intensive care unit for management of a perioperative complication. The authors

conclude that patients without major co-morbidities, intraoperative complications, or complex aneurysm morphology can be safely

observed in a regular ward rather than being admitted to the intensive care unit.

ABBREVIATION: ICU = intensive care unit

he number of unruptured intracranial aneurysms treated in

the past 2 decades has increased with advances in endovascu-
lar techniques and imaging." This has resulted in increased hos-
pital resource utilization and increasing costs.> There are no
guidelines as to the postoperative disposition of patients after en-
dovascular coil embolization of unruptured intracranial aneu-
rysms, yet intensive care unit (ICU) admissions are common after
these procedures. We report the results of a policy of selective ICU
admission after elective aneurysm treatment.

MATERIALS AND METHODS

Institutional review board approval was obtained for data collec-
tion. A prospective, consecutive series of patients treated for un-
ruptured intracranial aneurysms by the senior author was created.
Information collected included patient demographics, presenta-
tion, aneurysm size, location, treatment, admission (floor or
ICU), change of care level, 24-hour complications, and 30-day
follow-up. Institutional protocols regarding postsurgical care are
listed in the On-line Appendix. The senior author determined the
disposition of each patient on the basis of criteria outlined in
Table 1. Patient records were dichotomized to floor and ICU
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groups and compared. Continuous independent variables, in-
cluding age, aneurysm size, and length of stay, were compared
with unpaired Student ¢ tests. Independent categoric values, in-
cluding anterior circulation and presentation (incidental, unre-
lated SAH, or symptomatic), were compared by means of N
analysis.

RESULTS
Two hundred consecutive endovascular embolization procedures
for unruptured aneurysms were performed in 178 patients. After
131 (65.2% of 200) procedures, patients were admitted to a neu-
rosurgical floor (Fig 1). After 69 (34.8%) of 200 procedures, pa-
tients were admitted to the ICU for the following reasons: intra-
operative complications (n = 16, 23%), investigational device
(n = 14, 20%), aneurysmal morphology (n = 26, 38%), and med-
ical co-morbidities (n = 13, 19%). Among all the patients, 79%
were women, 18% had aneurysms discovered after SAH from
another aneurysm more than 30 days previously, 27% had symp-
tomatic aneurysms, and 55% had incidental aneurysms (On-line
Appendix). The most common locations were internal carotid
(47%) and basilar (13%) arteries. Sixty-eight percent of the aneu-
rysms were small, 25% large, and 7% giant. Treatments included coil
embolization (62%) and Pipeline Embolization Device (Covidien,
Irvine, California) (25.5%). Further information regarding aneu-
rysm location and treatments are listed in the On-line Appendix.
Patients admitted to the ICU had larger aneurysms than those
who went to the floor (12.6 = 9.2 mm versus 7.7 = 4.7 mm, P <
.001). Patients admitted to the ICU were also more likely to
have had symptomatic aneurysms than patients admitted to
the floor (37.7% versus 21.3%, x> = 4.43, P = .0353) (Table 2).
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Table 1: Criteria for ICU Admission

hours. Further information regarding

Criterion Example

Intraoperative complications
complication

Pipeline Embolization Device

Multilobulated, wide neck

Investigational device

Aneurysmal complexity

Medical co-morbidities
thrombophilia

Hemorrhage, thrombosis, access site

Coronary artery disease, pulmonary disease,

n(%of 69)  intraoperative and 24-hour complica-
16 (23) tions is listed in the On-line Appendix.
14(20) DISCUSSION
26 (38)

13(19) We have prospectively evaluated a pol-
icy of selective ICU admission in a con-

200 Aneurysm Procedures

131 sent to PACU

|

130 Patients
observed on floor

1 patient transferred
—  due to thrombosis

FIG 1. Disposition after endovascular treatment of unruptured aneurysms. PCU indicates Pro-

gressive Care Unit; PACU, Postoperative Recovery Unit.

Table 2: Floor versus Intensive Care Comparison

secutive, unselected population of
patients undergoing endovascular treat-
ment of unruptured intracranial aneu-
rysms. Since adoption of this policy,
>60% of patients were admitted to the
floor, which has resulted in reduced uti-

. lization of specialized hospital re-
69 Patients sent to

ICU/PCU

sources. Only 1 patient required a
change of admission status because of a
deficit noted on admission to the neuro-

70 Patients observed surgical ward. This event was promptly

ICU/PCU

recognized, and the patient was treated
without any untoward neurologic se-
quelae. Our study suggests that a large
number of patients who undergo elective
endovascular treatment of unruptured

intracranial aneurysms do not need

Floor ICU P

Age,y 56 55 ) the specialized and intensive monitor-
Female sex, % 77 83 74 ing provided in an ICU environment.
Anterior circulation, % 78.2 841 74 There were no complications seen
Aneurysm size, mm (SD) 7.7 =47 mm 126 £ 9.2 mm <.001 among patients in the ICU admitted
Prior unrelatgd SAH ) 16.8% 203% 48 for aneurysmal morphology or inves-
Asymptomatic presentation 61.8% 42.0% .07 . . . .
Symptomatic presentation 21.3% 37.7% .035 tigational device reasons, perhaps in-
Length of stay, d 11+12 15+ 0.9 026  dicating a more aggressive policy of
24-Hour complications 1(0.8%) 1(1.9%) 563 admission to the floor is possible.
30-Day morbidity 1(0.8%) 1(1.9%) 563 As shown by other authors, both

Admission to the ICU also led to significantly longer lengths of
stay (1.1 versus 1.5 days, P = .026).

A change of admission status occurred after 1 (0.8%) of 131
procedures. This patient had undergone coiling of an anterior
choroidal aneurysm, recovered to her baseline postoperatively,
and developed an acute hemiparesis in the recovery unit. The
angiogram revealed thrombosis of the anterior choroidal artery,
which was reversed with abiciximab. Another complication
within 24 hours was seen in a patient originally admitted to the
ICU and discharged the following day who had noncardiac chest
pain that was evaluated in the emergency department. Neither of
these patients had permanent morbidity at 30-day follow-up.

Two patients of 200 (1%) had morbidity persistent at 30 days.
One was admitted to the ICU after intraoperative aneurysm rup-
ture. Another patient was admitted to the floor and discharged the
next day but had a thromboembolic stroke on postoperative day
4. There were no significant differences in early (24-hour) com-
plications resulting in permanent morbidity between the floor
and ICU groups (0.8% versus 1.9%, P = .56).

Overall, 88% of complications were apparent in the angiogra-
phy suite, either during the procedure or on awakening from an-
esthesia, and 12% of complications developed during the first 24
2200
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thromboembolic and hemorrhagic com-

plications are not infrequent during endo-
vascular procedures for intracranial aneurysms but can be promptly
recognized and treated in the angiographic suite, thus resulting in a
low rate of permanent co-morbidity and mortality.>* In our series,
most complications were evident during the procedure or on awak-
ening from anesthesia.

There is limited information about the need and indications
for ICU admission in patients undergoing elective endovascular
procedures. Studies on neurosurgical patients after craniotomy
have suggested that ICU care after craniotomy may not be neces-
sary.>® Zimmerman et al’ conducted a multicenter analysis of
3000 patients admitted to ICU care for neurosurgical diseases and
found that among patients who were only observed in the ICU,
<10% were likely to need any ICU treatments. Their analysis
highlighted the need for comprehensive admission guidelines to
the ICU. Beauregard and Friedmann® reported that 2 of 132 pa-
tients required ICU admission from the floor after craniotomy.
Similarly, Bui et al® reported 10 response calls among 343 elective
craniotomy patients, none of which resulted in ICU transfer.
Clearly, patients with some neurologic interventions can be safely
observed in a general ward, and the safety of this practice among
patients undergoing elective aneurysm treatment is shown for the
first time in this study.



Our study has limitations. It is a single-center study, we did
not include a cost-saving analysis, and the triaging criteria that we
used have not been validated and were only carried out by the
senior author. Admission of the selected patients to the ICU may
have avoided a complication, and this is not accounted for in our
analysis. However, none of the complications that could have
been prevented by ICU admission (such as prompt recognition of
new ischemic symptoms, hemodynamic instability in a patient
with large access hematoma, or cardio-respiratory issues) oc-
curred in our cohort of patients admitted to the ICU who were
stable in the angiography suite and did not have intraprocedural
events. It can also be argued that the rate of transfer to the ICU
after floor admission would have been higher had all of the pa-
tients been admitted directly to a regular ward. However, as pre-
viously mentioned, there were no complications observed in the
patients admitted to the ICU who were stable after awakening
from anesthesia and who had had a “straightforward” procedure.
Moreover, the paradigm presented may not be applicable in every
center because patients are admitted to a regular floor or to the
ICU, depending on the level of comfort with floor care, which is
variable from center to center.

CONCLUSIONS

Serious complications after endovascular elective aneurysm treat-
ment are most often evident during the procedure or immediately
on awakening. The presence of intraoperative complications,
complex aneurysm morphology, or severe medical comorbidities
may predispose to ICU admission. In the absence of these com-
plications or predisposing factors, patients may safely be observed
on the floor.
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