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ABSTRACT

Background: Major advances in the endovascular treatment of cerebral aneurysms have reduced the incidence
of intra- and postprocedural complications. The length of stay after treatment for incidental aneurysms remains
between early next-day discharge and 2 days. We hypothesized that discharging patients the same day would not
be associated with any increase in the rate of postdischarge adverse events.

*Corresponding author: Methods: We retrospectively reviewed the charts of patients who underwent an elective coiling procedure
Javier Goland, between 2015 and 2020 at three centers and were discharged from hospital on the same day as the procedure.
Department of Neurosurgery, Patients were clinically evaluated 6 h, 1 week, and 6 months after the procedure, with repeat cerebral angiography
University of Buenos Aires, performed 1 year after the procedure.

Buenos Aires, Argentina. L. X . X
& Results: Eleven eligible patients underwent outpatient treatment of 12 aneurysms treated through the wrist. No

javiergoland@gmail.com complications were identified within 1 week of the procedure. Clinical evaluation 6 months after treatment also
failed to reveal any complication associated with the procedure. Only one of the seven patients who underwent 1
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Quick Response Code: INTRODUCTION
E oA I = E Endovascular treatment of cerebral aneurysms has been shown to be both effective and associated

with less morbidity than surgical treatment*?!! Using the transradial approach to diagnose and
treat cerebral aneurysms also is safe and effective, both for incidental and ruptured aneurysms
with subarachnoid hemorrhage.®!”! There is a variant of the transradial approach, called the
distal radial approach, which yields the same results through more distal puncture of the radial
artery.®

In some studies, the ulnar artery has been used for percutaneous coronary interventions. It has
even been shown that, when faced with a failed radial puncture, employing the ulnar artery in
the same forearm is safe and with lower complications.?!®2" The ulnar approach for endovascular
treatment of cerebral aneurysms has also been described.®
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Many of the complications associated with the femoral
approach during percutaneous cardiac interventions can be
avoided with any of wrist approaches, as has been shown in
multiple comparative studies assessing both complications
and patient’s quality of life.[">71]

The endovascular treatment of nonruptured cerebral
aneurysms with coils has a very low rate of complications, and
most of them occur either during the procedure or within 6
h of its completion. There are no significant differences in the
incidence of complications at 30 days between those patients
discharged at 48 h and those who remain hospitalized
longer.!"42?)

Performing the intervention through wrist artery access
in select patients, we sought to determine whether we
could shorten the postoperative observation time after
endovascular aneurysms interventions to 6 h postprocedure.

MATERIALS AND METHODS

Informed consent was obtained from each patient before
enrolling them in the study. All procedures were performed
at one of three hospitals, all in Argentina: Hospital El
Cruce, Hospital de Clinicas UBA, and Sanatorio Anchorena
San Martin. Patient information was extracted from each
hospital’s medical records database.

We enrolled in analysis all patients treated for cerebral
aneurysms over the past 5 years at any of the three above-noted
centers. To be eligible for inclusion, patients had to have had the
intervention performed through the wrist as the first option for
endovascular treatment and had to have been discharged from
the hospital on the same day as their procedure.

To determine which patients were eligible for discharge on
the same day as treatment, we used a table of inclusion and
exclusion criteria which had been used in a prospective
multicenter study conducted in France for ambulatory
coronary angioplasty, published in 2013.'°1 We adapted
the table for cerebral aneurysms treatment. This included
patients with anesthetic risk up to ASA III, treated with coils,
without implantation of flow diverters, and without any type
of complication during the procedure [Table 1].

All patients in this series were admitted to the hospital on the
morning of their procedure. The procedures were performed
under general anesthesia. The technique we used, described
in previous publications, consisted of puncturing the radial
artery between 2 and 4 cm proximal to the wrist, or in the
anatomical snuffbox for the distal radial approach. Ulnar
puncture was performed between 2 and 4 cm proximal to
the wrist when the previously mentioned approaches were
considered impossible. 81023

At the end of each procedure, the patient was transferred
to the inpatient day unit and allowed to resume ambulation
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Table 1: Inclusion and exclusion criteria.

Inclusion criteria
« Patient criteria
o Age 18-70 years
o Accepts outpatient treatment
o ASA Grade I to III
« Procedure criteria
« Unruptured or ruptured aneurysm 30 days or more before
treatment
« Coil implantation
o Procedure performed through the wrist
Exclusion criteria
« Clinical criteria
« Bleeding from the aneurysm within 30 days before the
procedure
« Presence of any comorbidity that requires monitoring
(e.g., kidney failure, heart failure, uncontrolled hypertension,
anticoagulation, asthma, smoking, and obesity)
« Social criteria
« Patient lives alone
« Patient lives more than 60 min from the hospital
« Procedure criteria
« Impossible to approach through the wrist
 Any complication during the procedure
 Requirement for intraluminal device (flow diverter)
placement
« Procedure lasts more than 2 h

after 2 h of bed rest. Then, 6 h after the procedure, a
neurological examination and EKG were performed by
an internist. Patients were cleared for discharge if they had
no puncture site complications, neurological deficits, or
electrocardiographic changes during the observation period.
Patients were instructed to contact the surgical team in case
of any complications overnight using a contact telephone
number. One week after the procedure, the patients
underwent neurological and puncture site evaluations. They
then were followed up at 6 months clinically and at 1 year
after the procedure with cerebral angiography, after which
studies were repeated every 3 years.

RESULTS

Between June 1, 2015, and March 31, 2020, radial, distal
radial, or ulnar access were used to treat 212 aneurysms at
our institutions. Among these cases, 12 aneurysms in 11
patients were selected for outpatient treatment [Table 2].

The average patient age was 51 years. Four aneurysms had
been coiled previously and one had been treated with a
stent plus coils. One of the recoiled aneurysms (case #12)
represents retreatment of a previously treated aneurysm
of this series (case #5) which was slated for recanalization
due to coil compaction detected during 1-year follow-up
angiography. Two patients in the series had had another
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Table 2: Cases.

Case Gender Age Topography

(years)
#1 F 53 Left medial cerebral
#2 F 56 Right anterior communicating
#3 F 55 Right superior hypophyseal
#4 M 38 Left anterior communicating
#5 F 57 Left posterior communicating
#6 M 35 Right ophthalmic
#7 M 28 Left medial cerebral
#8 M 48 Right medial cerebral
#9 F 55 Right posterior communicating
#10 F 68 Left posterior cerebral
#11 F 62 Right medial cerebral
#12 F 59 Left posterior communicating

Approach Study duration Previous coiling
(min)

Right radial 90 No

Right radial 90 No

Right radial 100 No

Right radial 75 Same aneurysm coiled with stent

Right radial 65 No

Right radial 110 No

Distal radial 75 Same aneurysm coiled (ruptured) 3
months control

Right ulnar 100 Same aneurysm coiled (ruptured) 2
years control

Right radial 60 Same aneurysm coiled (ruptured) 3
months control

Left radial 120 Other ruptured aneurysm 3 months
previous

Right radial 45 Other ruptured aneurysm 3 months
previous

Right ulnar 60 Same aneurysm coiled #5

aneurysm coiled previously. Five aneurysms in the series
were incidental with no other aneurysm treated.

All patients were treated as scheduled, remained under
observation for 6 h, and were discharged on the same day
as the procedure. The average duration of the procedure was
82 min. Seven of the 12 embolized aneurysms were assessed
by follow-up angiography through wrist access 1 year after
treatment. The remaining five have not yet reached their
1-year follow-up assessment. In terms of aneurysm location,
four were in the medial cerebral artery, three the posterior
communicating segment, two the anterior communicating
artery, two the ophthalmic segment, and one the posterior
cerebral artery. The distribution of approaches was: eight
right radial, one distal right radial, one left radial, and two
ulnar.

None of the patients experienced periprocedural
complications or required readmission once discharged.
Clinical follow-up 6 months postprocedure again revealed
no complications associated with treatment. Six of the seven
1-year angiographies were considered satisfactory and not
warranting retreatment [Figure 1].

Case #5 presented with coil compaction, which was retreated
on an outpatient basis as Case #12.

DISCUSSION

At present, outpatient surgery is elective for many procedures,
reducing risks associated with hospitalization. Outpatient
treatments are associated with greater comfort for patients,
decreased morbidity, lower treatment costs, and faster
reintegration of the patient into their daily life. To perform

a procedure on an outpatient basis, however, it is necessary
to evaluate both patient-related and procedure-related
factors.l'”! Diagnostic cerebral angiography is performed on
an outpatient basis. In contrast, most intervention centers
keep patients hospitalized overnight or for 2 subsequent days
for observation after aneurysm embolization.>'

With regard to the embolization of unruptured aneurysms,
the most serious complications associated with treatment
occur during the intervention and consist of rupture
and thromboemboli. If such complications occur, it is
unreasonable to consider a purely outpatient procedure.
However, the immediacy of these events makes them easy to
diagnose and, thereby, avoids early discharge of these patients.

In one prospective study, assessing unruptured aneurysms
treated by the endovascular route (ATENA), the incidence
of thromboembolic complications was 7.1%, including
an aneurysm rupture rate of 2.6% and complications
associated with implanted devices observed in 2.9%. A total
of 48 thromboembolic complications occurred during or
immediately after embolization. Only two events occurred
late and they were between 7 and 11 days postprocedure.
The mortality rate over the 1 month was 1.4%, while the
morbidity rate was 1.7%.[11¢]

In a retrospective study that evaluated 311 unruptured
aneurysms treated through the endovascular route to
identify perioperative complications and, thereby, determine
how necessary the patient’s stay in intensive care was, the
complication rate was 6.4%. The authors concluded that,
in 99.4% of cases, nonimmediate complications could be
prevented by avoiding the femoral approach and avoiding the
use of stents for aneurysms larger than 20 mm.!"!
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Figure 1: Case #3 (a) Right internal carotid angiogram, left oblique view. Incidental right superior hypophyseal aneurysm (arrow).
(b) Anteroposterior view shows the same aneurysm. (c) Postembolization evaluation of the right internal carotid angiogram in an
anteroposterior view shows the aneurysm totally occluded. (d) Final follow-up angiogram, in which the panoramic anteroposterior
view shows the aneurysm totally occluded. The arrow indicates the approach. (e) One-year angiogram, left oblique view, reveals a totally
occluded aneurysm. (f) Four-year follow-up left oblique view shows occlusion of the aneurysm. (g) Right oblique view in the same follow-

up angiogram.

In another study that analyzed perioperative complications
that did not occur during the procedure, such as aneurysmal
rupture and thromboembolism, 678 procedures were assessed
for unruptured aneurysms in patients who had received
double antiplatelet therapy 5 days earlier. Complications
occurred in 36 procedures (5.31%). Of these, nine were
hemorrhagic or thromboembolic events that occurred during
the procedure, while 27 events (4%) were postintervention.
Twenty of these 27 complications were diagnosed during the
first 4 h posttreatment. The authors of this large single-center
case series concluded that serious complications requiring
urgent treatment are rare after the first 4 h postelective
endovascular treatment of brain aneurysms.!*!

When the investigators compared complication rates at 30
days between patients discharged at 24 h and those discharged
later in a study of 97 patients, they failed to identify any
significant differences.?” In yet another retrospective study of
150 incidental aneurysms treated endovascularly at a single
center, the overall incidence of complications was 16%, with
no associated mortality. The mean length of stay for most
of the patients was between 1.2 and 1.8 days. Most of the
complications were observed during the procedure or within
6 h of its completion. The authors also found that, for every
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hour that the procedure increased, the risk of complications
doubled.!

Coil treatment of unruptured brain aneurysms approached
through the wrist allows for the rapid ambulation of
patients and reduces the rate of significant puncture-site
hemorrhage. This is the reason we consider the approach as
an important factor to take into account when deciding to
treat endovascular aneurysms on an outpatient basis. The
approach has already been shown to be effective and safe and
is the first-line approach in our centers.®10%]

To choose the right patient, each patient’s level of risk must
be evaluated using different scales. One important measure
of risk is anesthesia risk, which is determined using a scale
established by the American Association of Anesthesiologists
(ASA). Using this scale, a Grade III score is generally
considered the upper limit beyond which outpatient
procedures should be avoided. Other factors that must be
evaluated include comorbid illnesses, some of which could
be a contraindication for procedures of this type.[®

To date, reports of short stays after embolization of
unruptured brain aneurysms have generally been between
next day and 2.4 days of hospitalization.”” To determine
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which patients are candidates for shorter stays, we made
a list of inclusion and exclusion criteria, based on those
proposed by Le Corvoisier et al. in 2013 for ambulatory
transradial percutaneous coronary interventions.!""! To these
criteria for coronary disease, we add factors related to brain
aneurysms and their endovascular treatment, and consider
treatment involving implantation of a flow-diverter device
a criterion of exclusion because of subacute complications
associated.

In this way, eliminating the risk of retroperitoneal hematoma
and late complications due to stent thrombosis, we strictly
choose patients whom we consider eligible for outpatient
treatment. Of the 212 embolization procedures performed
through the wrist at our three centers over the observation
period of the current study, only 12 were deemed of low
enough risk for the procedure to be performed on an
outpatient basis. None of these 12 selected patients suffered
complications or required readmission. We believe that
patient selection was a very important determinant of our
treatment success. In [Figure 2], we show a guideline we
performed for selection process of the patients eligible for
this series.

CONCLUSION

This study describes our experiences with a small cohort
of patients with brain aneurysms who were treated as
outpatients. We are convinced that observation in the
hospital for 24 hours may not be necessary for all patients,
but also that determining which patients are eligible for this
short stay is crucial.

The transition from femoral to wrist access has rendered
outpatient percutaneous cardiovascular interventions much
safer and more feasible, largely by avoiding the risks of
groin hematomas and retroperitoneal hematomas. To date,
however, no experiences of cerebral aneurysms treatment
using this outpatient approach have been published. Our
series, although small, shows that it is possible to safely
perform this type of therapy on an outpatient basis under
certain circumstances.

Limitations of the work include the retrospective nature of
data collection and small case sample. This prevents any
evaluation of the influence of different factors on the results.
We believe that our results provide sufficient cause to proceed
with prospective studies to evaluate the safety of same-day

“

“
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“
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Figure 2: CASLA (Criteria for Ambulatory Safe Look Aneurysms). Guidelines for patients selection.
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discharge following endovascular interventions for certain
unruptured aneurysms.
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