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Perioperative Antiplatelet Therapy for the
Stent-Assisted Coil Embolization: Results
of the Questionnaire Survey

Hirofumi Matsubara, Daisuke Mizutani, Yusuke Egashira, and Yukiko Enomoto

Objective: This study aimed to determine the status of perioperative antiplatelet therapy in stent-assisted coil embolization
(SAC) in Japan.

Methods: The questionnaire consisted of 13 questions and used Google forms, and was sent to institutions where
endovascular specialists were employed. The results were analyzed.

Results: The responses from 307 centers indicated that the timing of initiation of antiplatelet therapy was 14 days—1 month
before treatment in half of centers, and 7—14 days before treatment in the other half. Platelet function tests were performed
at 165 centers (56.2%), of which 136 centers (46.3%) performed these tests for all patients, with the VerifyNow system
being the most widely used tool. The duration of postoperative dual antiplatelet therapy was 6, 3, and 12 months in 169
(57.7%), 70 (23.5%), and 42 (14.3%) centers, respectively. The antiplatelet agents used for monotherapy were P2Y12
receptor antagonists or aspirin, with a postoperative period of up to 12 months in 139 centers (47.3%), 24 months in
68 centers (23.1%), and longer than 24 months in 50 centers (17%).

Conclusion: Current antiplatelet therapy for SAC in Japan varies widely among institutions. Moreover, each center has
its own empirical rules for SAC. Therefore, the findings of this survey suggest the need to establish guidelines for optimal

periprocedural antiplatelet therapy for SAC.

Keywords

| Introduction

Endovascular coil embolization for unruptured intracranial
aneurysms (UIAs) is performed worldwide. A nationwide sur-
vey in Japan showed that the number of coil embolizations for
UIAs has been increasing? and now exceeds the number of
clippings. The number of Japanese Society for Neuroendo-
vascular Therapy (JSNET) specialists is also increasing, and
treatments are expected to continue to increase further in the
future. Assist stents and flow diverters (FDs), which have
been approved in Japan since 2010 and 2015, respectively,
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unruptured aneurysm, stent-assisted coil embolization, flow diverter, antiplatelet therapy

have contributed to expanding the treatment options for wide-
neck aneurysms. The difficulty associated with using simple
coiling to manage wide neck aneurysms has primary caused
the increase in the number of endovascular treatments. All the
endovascular treatments have the potential risk of thrombo-
embolism, which can be 3% or 10% after stent-assisted coil
embolization (SAC) or FD embolization, respectively.>

To prevent periprocedural thromboembolic complications,
dual antiplatelet therapy (DAPT) with aspirin and a P2Y'12
inhibitor is widely used during SAC or FD embolization.>?
However, preoperative platelet reactivity to prescribed
antiplatelet agents is associated with periprocedural hem-
orrhagic and ischemic complications. Therefore, preoper-
ative evaluation of platelet reactivity using platelet function
testing, such as light transmission aggregometry (LTA) or
VerifyNow (Accumetrics, San Diego, CA, USA), is essen-
tial for determining the risk of perioperative complications.
Adjusting the drug or dosage according to the results of
these tests may reduce the risk of complications; however,
its clinical efficacy has not been proven.

There is no evidence regarding the duration of postoper-
ative antiplatelet therapy. Therefore, this study aimed to



Fig. 1 Information about the centers of the JSNET members. (A)
The number of treatments per year and (B) the number of JSNET
specialists per institution. JSNET: Japanese Society for Neuroendo-
vascular Therapy

assess the current status of perioperative antiplatelet ther-
apy in Japan, and the current article discusses the optimal
duration and selection of antiplatelet therapy based on the
results of the study.

[ Materials and Methods

We developed a questionnaire consisting of 13 questions
using Google forms, regarding information about centers
and perioperative antiplatelet therapy for SAC or FD
embolization. This questionnaire was sent to institutions
belonging to the JSNET specialists in June 2021; the
responses to the questionnaire were collected in October
2021. The responses were obtained from a total of 307
centers, and the results were analyzed. The questions
were divided into the following three sections: informa-
tion about the center (Fig. 1), preoperative antiplatelet
therapy (Fig. 2), and postoperative antiplatelet therapy
(Fig. 3).

In this study, the total duration from the operation to the
termination of antiplatelet therapy (including DAPT and
single antiplatelet therapy [SAPT]) was described as “total
duration.”

The institutional review board’s approval was not
required for the study as the data were obtained through an
anonymous online survey.

[ Results

Information about the center

The number of endovascular treatments for UTAs per
year was >30 in 46% of the centers (141 centers,
Fig. 1A). The number of JSNET specialists was more
than three in 36% (110 centers), two in 29% (88 cen-
ters), and only one in 32% (98 centers, Fig. 1B) of the
centers.
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1% Other

Only high risk cases

Fig. 2 Preoperative APT. (A) The timing of initiation of APT, (B) the
preoperative platelet function test, (C) the types of the platelet func-
tion test, (D) the preoperative drug adjustment according to the plate-
let function test results, and (E) operation day changes made
according to the platelet function test results. APT: antiplatelet ther-
apy; LTA: light transmission aggregometry

Preoperative antiplatelet therapy
Figure 2A presents details regarding the timing of the
initiation of antiplatelet therapy, which was 14 days—1 month
before the treatment in 47% (145) and start 7-13 days
before the treatment in 46% (141) of the centers.
Preoperative platelet function tests were performed in
56% (172) of the centers. A total of 142 centers were
involved in all cases, and 20 centers in only high-risk cases.
Forty-one percent (125 centers) did not perform; however,
they indicated that they would like to perform such cases if
possible (Fig. 2B). The platelet function test results are
shown in Fig. 2C. VerifyNow was the most widely used
tool (52%), followed by LTA (37%). Preoperative drug
adjustment according to the platelet function test was per-
formed in 89% of the centers (Fig. 2D). However, several
centers (71%, 124 centers) did not change the operation day
according to the platelet function tests (Fig. 2E).
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Fig. 3 Postoperative APT. (A) The number of postoperative anti-
platelet drugs, (B) the average period of DAPT, (C) the selection of
SAPT, (D) the types of SAPT, (E) the policy for determining of SAPT,
(F) the average period of the duration from the operation to the termi-
nation of antiplatelet therapy, (G) the postoperative platelet function
test results, and (H) the postoperative drug adjustment according to
the platelet function test results. APT: antiplatelet therapy; DAPT: dual
antiplatelet therapy; SAPT: single antiplatelet therapy

Postoperative antiplatelet therapy

The number of postoperative antiplatelet therapies admin-
istered is shown in Fig. 3A. Almost all of the centers
(97%) used DAPT. The duration of postoperative DAPT is
shown in Fig. 3B. DAPT was most often maintained for 6
months (58%, 177 centers), followed by 3 months (24%,
74 centers) and 12 months (14%, 43 centers). Details of the
antiplatelet agents used for postoperative SAPT and the
total duration from the operation to the termination of anti-
platelet therapy are shown in Fig. 3C-3F. The same
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antiplatelet agent was routinely selected for SAPT in 47%
(146) of the centers and for platelet function testing in 32%
(97) of the centers. For postoperative SAPT, P2Y 12 recep-
tor inhibitors were most frequently used (51%) and were
followed by aspirin (45%, Fig. 3D). Several centers in
which SAPT was selected by platelet function testing
showed stronger antiplatelet reactivity (77%, 155 centers)
and weaker antiplatelet activity was rare (6%, 13 centers,
Fig. 3E). The most common total duration reported (Fig. 3F)
was 12 months (47%, 145 centers), followed by 24 months
(23%, 71 centers). Several centers (65%, 207 centers) did
not perform postoperative platelet function tests (Fig. 3G)
and did not adjust the dose or period according to the results
of the platelet function test (60%, 197 centers, Fig. 3H).

| Discussion

The following were the most common responses to the
questionnaire about perioperative antiplatelet therapy:
1) started within 1 month preoperatively, 2) started within
6 months of DAPT, and 3) had a total duration of 12-months.
Several centers performed platelet function tests to deter-
mine platelet reactivity before treatment and formulated
tailor-made antiplatelet therapy based on the test results.
This survey showed that the current antiplatelet therapy for
SAC varied widely among centers based on each center’s
empirical rules.

Preoperative antiplatelet therapy is essential for prevent-
ing periprocedural thrombotic and hemorrhagic complica-
tions.® Previous reports have shown that thromboembolic
lesions following coil embolization for unruptured aneu-
rysms are associated with adjunctive techniques® and
pretreatment platelet function tests.*® Delgado Alman-
doz et al. reported that postoperative P2Y 12 reaction unit
values on VerifyNow were associated with major throm-
boembolic and hemorrhagic complications after FD place-
ment, and that a P2Y 12 reaction unit (PRU) of <60 or >240
was an independent predictor of major thromboembolic
and hemorrhagic complications.” In this survey, the
JSNET members were highly interested in preoperative
antiplatelet therapy. Platelet function tests were performed
in 172 out of the 307 centers, and preoperative drug adjust-
ment according to the results was managed in most centers.
These management strategies may contribute to a reduc-
tion in perioperative complications.

Postoperative antiplatelet remains controversial, even in
the field of percutaneous coronary intervention (PCI). Sev-
eral reports have shown that short-term DAPT after PCI



was not associated with thrombotic events.” In the Noboli
Dual Antiplatelet Therapy As Appropriate Duration study,
the rate of onset of postprocedural adverse events was com-
pared between 6 and 18 months of DAPT, and shorter dura-
tion of DAPT was not associated with postoperative adverse
events.” Another report showed that a shorter duration of
DAPT after PCI (1 month) resulted in a significantly lower
rate of cardiovascular and bleeding events than a longer
DAPT (12 months).Y Recently, the optimal management of
antithrombotic therapy after PCI has been established by
these clinical evidences’ and other guidelines.'?)

Multiple reports have been made on postoperative anti-
platelet therapy in the neurointerventional field.»!"-!¥ These
studies have demonstrated the importance of postoperative
platelet function tests. Kim et al. examined the optimal dura-
tion of postoperative DAPT. They dichotomized the DAPT
duration at 9 months and noted that long-term DAPT
(>9 months DAPT) delayed the occurrence of delayed
thromboembolic events; however, it did not decrease their
incidence.'¥ Caroff et al. reported a national survey of anti-
thrombotic therapies for neurointerventional surgery in
France, in which DAPT was continued for 6 months in 53%
of centers and SAPT was prescribed for 12 months in 63%
of centers after FD placement.!? These results are similar to
those of the present study. Therefore, antiplatelet therapy
may be the primary treatment method used worldwide after
SAC or FD embolization. Shoda et al. reported that preoper-
ative platelet reactivity was associated with not only peripro-
cedural but also delayed complications.'® Although the rate
of postoperative platelet function tests was lower than the
preoperative rate; it may be necessary to focus on postoper-
ative platelet function tests. Furthermore, it is necessary to
establish guidelines for the use of perioperative antiplatelet
therapy in neurointervention therapy.

This study had some limitations. This study was an
online questionnaire survey that was answered by one rep-
resentative physician per center. Therefore, the results can-
not be generalized to all physicians.

| Conclusion

An online questionnaire survey was conducted to deter-
mine the current status of using perioperative antiplatelet
therapy for SAC or FD embolization in Japan. The findings
show that the use of perioperative antiplatelet therapy for
SAC or FD widely varied among institutions. The results
of this survey suggest the need for further research and
guidelines on the optimal regimen for preprocedural and
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postprocedural antiplatelet therapy for the endovascular
treatment of UIAs.
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