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Anterior Cerebral Artery-Radial
Artery-Anterior Cerebral

Artery Bypass
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Abstract

For a complex intracranial aneurysm originat-
ing from the A2 and beyond, in situ side-to-
side bypass may be sufficient for cerebral
revascularization with aneurysm trapping.
Reanastomosis and reimplantation may also
be considered alternative treatment modali-
ties. However, in some specific cases with
contradictions to all abovementioned bypass
techniques, bypass with interposition grafts
may be the last resort for treatment. A short
radial artery (RA) was usually harvested as
the interpositional graft.

Here, we present a case of a recurrent aneu-
rysm in the A2 segment of the anterior cere-
bral artery (ACA) that was treated by
ACA-RA-ACA bypass with  proximal

trapping.
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9.1 Introduction

For a complex intracranial aneurysm originating
from the A2 and beyond, in situ side-to-side
bypass may be sufficient for cerebral revascular-
ization with aneurysm trapping. Reanastomosis
and reimplantation may also be considered alter-
native treatment modalities. However, in some
specific cases with contradictions to all above-
mentioned bypass techniques, bypass with inter-
position grafts may be the last resort for treatment.
A short radial artery (RA) was usually harvested
as the interpositional graft.

Here, we present a case of a recurrent aneu-
rysm in the A2 segment of the anterior cerebral
artery (ACA) that was treated by ACA-RA-ACA
bypass with proximal trapping.

9.2 Case

A 62-year-old woman was diagnosed with a
fusion aneurysm in the A2 segment of the ACA
6 months prior. The aneurysm was treated with
stenting at that time; however, follow-up digital
subtraction angiography (DSA) showed aneu-
rysm recurrence on both the proximal and the
distal ends of the stent (Fig. 9.1). No neurological
deficits were present. A side-to-side A3-A3
bypass with aneurysm trapping was first planned
for this patient. However, angiography of her left
internal carotid artery (ICA) showed that the left
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Fig. 9.1 At the 6-month follow-up, DSA (right ICA) showed aneurysm recurrence on both the proximal and the distal

ends of the stent

Fig. 9.2 At the 6-month follow-up, DSA (left ICA) showed that the left middle cerebral artery was occluded, and its

dominating area was compensated by the left ACA

middle cerebral artery was occluded, and its
dominating area was compensated by the left
ACA (Fig. 9.2). Therefore, temporary occlusion
of the left ACA during A3-A3 bypass would lead
to a significant risk of ischemia in the left
hemisphere.

Considering that A3-A3 bypass was not appli-
cable for this patient and that end-to-end bypass
after aneurysm resection is also difficult, we
decided to use the RA as a short graft for proxi-
mal ACA and distal ACA bypass and then trap
the aneurysm. Because the paracentral artery
seemed to originate from the aneurysm body, so
only proximal trapping could be achieved to

allow for some backflow into this important
branch (Fig. 9.3).

9.3  Details of the Procedure

During the operation, the patient was placed
supine in a headholder, with the head turned 70°
to the right and angled 45° upwards, allowing
gravity to naturally retract the right frontal lobe
for aneurysm exposure. A 6 cm X 6 cm bone win-
dow crossing the midline was made. After open-
ing the dura and performing meticulous dissection
under a microscope, the fusiform aneurysm was
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Fig. 9.3 Surgical plan:
A3-RA-A3 bypass and
proximal aneurysm
trapping
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Fig. 9.4 After opening the dura and performing meticu- ACA was enlarged on each side of the stent because of the
lous dissection under a microscope, the fusiform aneu- recurrent aneurysm. The paracentral artery originated
rysm was exposed, and a stent could be seen inside. The  from the aneurysm body

Fig. 9.5 The RA was harvested as an interpositional graft. The pressure dilation technique was used to prevent graft
vasospasm

exposed, and a stent could be seen inside. The The RA was harvested as an interpositional
ACA was enlarged on each side of the stent graft. The pressure dilation technique was used to
because of the recurrent aneurysm. The prevent graft vasospasm (Fig. 9.5).

paracentral artery originated from the aneurysm A healthy segment of the pericallosal artery
body (Fig. 9.4). beyond the aneurysm was selected as the recipi-



90 J.Song and W. Zhu

ent artery and was temporarily occluded, and a fashion with microsurgical scissors (Fig. 9.7).
rubber stripe was inserted beneath the vessel in The distal end of the graft was sutured to the
preparation for the anastomosis (Fig. 9.6). The recipient artery in an end-to-side fashion. Anchor
arteriotomy on the recipient artery was marked stitches were first made on the toe and heel of the
with methylene blue and then cut open in a linear —anastomosis using 9—0 Prolene sutures (Fig. 9.8).

Fig. 9.6 A healthy segment of the pericallosal artery beyond the aneurysm was selected as the recipient artery and was
temporarily occluded, and a rubber stripe was inserted beneath the vessel in preparation for anastomosis

Fig. 9.7 The arteriotomy on the recipient artery was marked with methylene blue and then cut open in a linear fashion
with microsurgical scissors

Al

Fig. 9.8 The distal end of the graft was sutured to the recipient artery in an end-to-side fashion. Anchor stitches were
first made on the toe and heel of the anastomosis using 9-0 Prolene sutures
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Fig.9.11 Distal anastomosis was completed

Then, the sidewalls of the anastomosis were
sutured in an interrupted fashion (Figs. 9.9 and
9.10). After distal anastomosis was accomplished
(Fig. 9.11), the temporary clips were released to
examine the patency of the anastomosis

(Fig. 9.12), and then a temporary clip was placed
on the RA graft.

Next, the A2 segment of the right ACA prox-
imal to the aneurysm was temporarily occluded
for proximal anastomosis (Fig. 9.13). This
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Fig. 9.12 The temporary clips were released to examine the patency of the anastomosis. Blood flushed out on the
proximal end of the RA graft

Fig. 9.13 The A2 segment of the right ACA proximal to the aneurysm was temporarily occluded for proximal
anastomosis

Fig.9.14 The donor A2 segment was transected

donor A2 segment was transected and cut in a methylene blue (Figs. 9.14, 9.15, and 9.16), and
fish-mouth manner to match the caliber of the the end-to-end anastomosis was finished with
RA graft for end-to-end anastomosis. The interrupted sutures. After the anastomosis,
intima edges of the stoma were marked with small amounts of oozing were controlled by
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Fig.9.16

Fig.9.17 After end-to-end anastomosis, a small amount of oozing was controlled by Surgicel

Surgicel (Fig. 9.17), and the aneurysm was
proximally occluded after ACA-RA-ACA
bypass (Fig. 9.18).

However, the intraoperative motor evoked
potentials (MEPs) decreased gradually after the
procedure. We checked the vessels with Doppler

ultrasound and detected occlusion at the distal
end of the RA graft; thus, the graft was cut open
with a small incision, the blood clots were flushed
out with heparinized saline, and the graft was
closed (Fig. 9.19). The MEPs recovered very
soon after clot removal.
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Fig.9.19 Doppler ultrasound detected occlusion at the distal end of the RA graft. Then, the graft was cut open with a
small incision, the blood clots were flushed out with heparinized saline, and the graft was closed

Fig. 9.20 An overview of ACA-RA-ACA bypass with proximal occlusion of the aneurysm

After ACA-RA-ACA bypass with proximal alized, and the distal reflux blood flow preserved
occlusion of the aneurysm (Fig. 9.20), intraoper- the patency of the right paracentral artery (red
ative DSA confirmed patency of the RA graft. arrow) (Fig. 9.21). The patient was stable without
The proximal part of the aneurysm was not visu-  neurological sequelae after the operation.
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Yellow: Distal branches
Red: Paracentral A.

Fig. 9.21 Intraoperative DSA confirmed patency of the RA graft. The proximal part of the aneurysm was not visual-
ized, and the distal reflux blood flow preserved the patency of the right paracentral artery (red arrow)

94 Comment

Is bypass outdated in the flow diverter era?
Currently, the procedure to place a flow-diverting
stent is relatively safe, with a very low immediate
occlusion rate. However, the incidence of com-
plete occlusion at 6 months is approximately
75-80%. The retreatment rate after placing a flow
diverter is more than 10%. The periprocedural
complications may be unpredictable but are fatal,
and the overall complication rate is 10-15%. The
overall perioperative morbidity and mortality
rates range from 1% to 10%. Rerupture, delayed/
non-aneurysmal intraparenchymal hemorrhage,

perforator occlusion, stroke, and stent stenosis
are the major complications of flow diverters.
The efficacy of off-label usages of flow diverters
is also contentious. Life-long anticoagulant ther-
apy may be mandatory for some patients [1-10].

Therefore, bypass techniques are still an
important skill in the arsenal of neurovascular
surgeons.

In this case, aneurysm recurrence on both the
proximal and distal ends of the stent obviated the
possibility of endovascular retreatment. The spe-
cial contradiction of left MCA occlusion with left
ACA compensation weakened the tolerance of
the left ACA to temporary occlusion, and side-to-
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side ACA-ACA bypass was too risky. The RA
was harvested as a short interpositional graft for
bypass, and only proximal trapping could be
achieved to allow some backflow into the para-
central artery. Additionally, in this case, pro-
longed temporary occlusion due to two
technically challenging deep bypasses raised
concerns about the risk of ischemia. Therefore,
end-to-side distal bypass was performed first to
ensure blood perfusion into the eloquent area
during the first temporary occlusion. A mismatch
between the RA and donor A2 during end-to-end
bypass should not be disregarded, and cutting the
vessel in a fish-mouth manner was the key step
for matching the calibers of the vessels and ensur-
ing patency of the bypass.
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