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Abstract

Distal transradial approach (dTRA) for neuroendovascular procedures has received much attention in

recent years as a newer and less invasive alternative to the conventional transfemoral or transradial

approaches. We present the case of an 89-year-old woman with a basilar artery aneurysm requiring si-

multaneous catheterization of the bilateral vertebral arteries who was successfully embolized using bi-

lateral dTRA. The aneurysm was accessed from the right vertebral artery using the right dTRA. Con-

trol angiograms during the procedure were performed from the left vertebral artery via the left dTRA.

The operator’s posture was ergonomically comfortable, and the catheters were easy to handle during

the procedure. To the best of our knowledge, this is the first case of a bilateral dTRA used for

neuroendovascular procedures. Bilateral dTRA is a safe and minimally invasive method for patients

and ergonomically comfortable for operators.
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Introduction

Recently, the transradial approach (TRA) for neuroendo-

vascular procedures has attracted attention as a less inva-

sive alternative to the transfemoral approach (TFA).1,2) TRA

has several benefits compared with TFA, such as a lower

incidence of fatal bleeding, access site-related major com-

plications, avoidance of shaggy or diseased aorta, shorter

hemostasis time, and postoperative patient satisfaction.3,4)

A certain learning curve is required; however, TRA use has

spread due to advances in devices and increased experi-

ence of operators.5) More recently, the distal transradial ap-

proach (dTRA), an advanced version of TRA, has been in-

troduced in interventional cardiology.6) In dTRA, the radial

artery is punctured in the anatomical snuffbox more dis-

tally than that in conventional TRA. The advantages of

dTRA over TRA include intraoperative patient comfort,

shorter hemostasis time, shorter postoperative bed rest,

with the greatest advantage being the superior ergonomics

and comfort for the operator, especially in the left-hand

approach.6-9) There have been few reports on dTRA for

neuroendovascular procedures,10,11) and we have previously

reported on the usefulness and feasibility of dTRA in se-

lected cases.12,13)

Here, we report the first case of bilateral dTRA for coil-

ing of a basilar artery-superior cerebellar artery (BA-SCA)

aneurysm, which required simultaneous catheterization of

the bilateral vertebral arteries.

Case Report

An 89-year-old woman, who could walk with assistance,

presented to the emergency room with headache, nausea,

and incomplete right oculomotor palsy. Computed to-

mography (CT) showed no apparent hemorrhage; however,

a 23-mm round mass was observed in the right basal cis-

tern. CT angiography also demonstrated a partially throm-

bosed right BA-SCA aneurysm, with a canalized portion

measuring 8 × 9 × 17 mm (Fig. 1A). After considering the

patient’s age and general condition, palliative coil emboli-

zation was performed to prevent impending rupture.

Examination of the access route to the aneurysm re-
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Fig.　1　Computed tomography angiography showing a partially thrombosed right basilar artery-superior cerebellar artery aneu-

rysm (A); strong tortuosity in the proximal left vertebral artery (B, arrowhead) and stenosis at the origin of the right vertebral ar-

tery (C, arrow) are noted.

Fig.　2　Patient’s hand position immediately after coil embolization. The right hand was placed along the body and the left hand

was placed on the abdomen (A); 4F sheaths are inserted via the anatomical snuffbox on the left (B) and on the right (C).

vealed that the origin of the left vertebral artery was ex-

tremely tortuous with loops (Fig. 1B), and the right verte-

bral artery also had stenosis at its origin (Fig. 1C). In addi-

tion, the left subclavian and brachiocephalic arteries were

tortuous, suggesting that TRA was more suitable than TFA.

It was considered appropriate to access the aneurysm via

the right vertebral artery; however, passing a large guiding

catheter through the stenotic portion at the origin ap-

peared dangerous. Therefore, we decided to use a smaller

intermediate catheter as a guiding catheter. However, in

this situation, obtaining angiograms from the right verte-

bral artery during coil embolization was impossible; there-

fore, another catheter was placed via another puncture at

the origin of the left vertebral artery. Simultaneous cathe-

terization of the bilateral vertebral arteries was necessary;

however, we decided to treat this case with bilateral dTRA

because we had experience with left vertebral artery access

via the left distal radial artery.12,13) The modified Allen’s test

was negative (normal) for both hands, and ultrasound ex-

amination showed that the inner diameter of the radial ar-

tery at the snuffbox was 2.5 mm on the right side and 2.3

mm on the left side. These values are sufficiently larger

than that of the outer diameter of the 4F sheath.

Coil embolization was performed under local anesthesia

with mild sedation. The right arm was positioned for usual

TRA, whereas the left hand was placed on the abdomen

(Fig. 2). Both wrists were slightly extended on the radial

side and placed with the anatomical snuffbox facing up-

wards. After disinfection of the snuffbox and wrist in the

region of the bilateral radial arteries, the patient was cov-
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Fig.　3　Right radial arteriography (A). Right subclavian angiography shows stenosis at the origin of the right vertebral artery (B).

An intermediate catheter is placed in the right V2 portion (C). Left radial arteriography (D). Left subclavian angiography shows

strong tortuosity in the proximal vertebral artery (E). Simultaneous catheterization of bilateral vertebral arteries (F).

ered with a sterile drape with two holes. All operators

stood on the right side of the patient, as usual. The right

radial artery in the anatomical snuffbox was punctured us-

ing a 20-G needle. A 0.025” hydrophilic guidewire was care-

fully advanced into the radial artery in the forearm and a

4F short sheath was inserted subsequently. After radial ar-

teriography (Fig. 3A), a 0.035” guidewire was advanced to

the brachial artery, and the short sheath was exchanged

for a 4F long guiding sheath (ASAHI FUBUKI Dilator Kit;

Asahi Intec, Aichi, Japan). After advancing the guiding

sheath to the right subclavian artery (Fig. 3B), an interme-

diate catheter (ASAHI FUBUKI 4.2F; Asahi Intec) was care-

fully passed through the stenosis at the origin of the right

vertebral artery and advanced to the V2 segment (Fig. 3C).

Subsequently, the left radial artery was punctured in the

anatomical snuffbox, and a 4F short sheath was inserted

in a similar manner as in the right hand (Fig. 3D). A small

J-shaped 4F diagnostic catheter was carefully hooked to

the origin of the tortuous left vertebral artery on the con-

trol angiogram (Fig. 3E). Under simultaneous catheteriza-

tion of bilateral vertebral arteries (Fig. 3F), a microcatheter

(Headway Duo; MicroVention-Terumo, Tustin, CA, USA)

was carefully advanced into the right BA-SCA aneurysm

through the FUBUKI 4.2F catheter in the right vertebral

artery, and coils were placed within the aneurysm. Control

angiograms performed on the left vertebral artery during

the procedure provided good visualization of the basilar

artery and lesion (Fig. 4A). Obliteration of the aneurysm

was achieved (Fig. 4B). After the procedure was completed,

the sheaths were removed, and three hours of compression

using hemostasis bandages (STEPTY; Nichiban Co., Ltd.

Tokyo, Japan) were administered to ensure good hemosta-

sis in both hands.

The postoperative course was uneventful, and the pa-

tient was discharged six days after the procedure. The

patency of both radial arteries was confirmed via pulsation

at the wrist and snuffbox.

Informed consent to submit this case report was ob-

tained from the patient. This study was approved by the

Okazaki City Hospital Clinical Research Ethics Committee

(approval number: 2020-1).

Discussion

The “radial-first” policy has already been established in

percutaneous coronary interventions (PCI).14,15) It is now

also used in neuroendovascular procedures due to its

lower invasiveness and high safety compared with TFA.1,2)

TRAs are associated with reduced rates of access-related

complications, such as major bleeding or pseudoaneu-

rysms, shorter hospital length of stay, and increased pa-

tient satisfaction.3,4) TRA has a required learning curve;1)
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Fig.　4　Pre- (A) and post-embolization (B) of the aneurysm.

however, device development and increased experience of

operators have led to its application in neuroendovascular

procedures in recent years.5,16) Moreover, in the last few

years, dTRA, a less invasive variant of TRA, has been intro-

duced in PCI.6) In dTRA, the distal radial artery lies under

the anatomical snuffbox, a triangular depression sur-

rounded by the tendon of the extensor pollicis longus, ex-

tensor pollicis brevis, and the abductor pollicis longus,

which is punctured.6,9) dTRA may have some potential ad-

vantages over conventional TRA, such as a lower risk of

forearm radial artery occlusion and shorter hemostasis

time;17) however, the greatest advantage is the better in-

traoperative comfort for the patient and operator, espe-

cially in the left dTRA.6) The conventional left-hand ap-

proach requires the operator to perform the procedure in

an unfamiliar and uncomfortable posture, such as standing

on the left side of the patient to perform the puncture, or

striding over the patient’s body from the right side of the

patient to manipulate the catheter. However, we had previ-

ously reported the usefulness of left dTRA for left vertebral

artery aneurysms,12) and the patient’s left hand was placed

naturally on the abdomen in the left dTRA. This is close to

the familiar puncture position in TFA and enables the op-

erator to stand on the right side of the patient and per-

form the procedure in an ergonomically better posture

similarly to TFA. The left dTRA can provide great benefit

to neuroendovascular operators, particularly when access

to the left vertebral artery via the left hand is required.

Shorter compression time is another advantage of

dTRA.6) As the punctured artery is small in diameter and

close to the skin surface, compression is easier than with

conventional TRA. Manual compression is the most con-

venient method, and hemostatic devices for conventional

TRA are also useful for this. A new hemostatic device de-

signed specifically for dTRA was recently released.18) Two to

three hours of compression are usually sufficient for

achieving good hemostasis.9) However, inadequate compres-

sion can lead to bleeding complications, and excessive

compression can lead to radial artery occlusion. Therefore,

establishment of an appropriate hemostatic protocol is es-

sential.

Good visualization of a vessel using digital subtraction

angiography is essential for safe and good results in

neuroendovascular procedures. However, in the treatment

of the posterior circulation system, neurointerventionalists

often struggle with poor visualization of the basilar artery

during unilateral vertebral artery catheterization. This is

because of the laminar flow or dilution of the contrast me-

dium by the strong flow from the contralateral vertebral

artery, and is particularly likely to occur when a large

catheter is inserted into a tortuous vertebral artery. In ad-

dition, when a therapeutic microcatheter is coaxially

guided into the lesion through a small guiding catheter,

such as an intermediate catheter, sufficient injection of the

contrast medium may not be possible. In such situations,

contralateral vertebral angiography via another puncture is

a solution. Although bilateral TFA or combined unilateral

TFA and another TRA or transbrachial approach are usu-

ally selected, they may increase the risk of access site-

related complications and decrease postoperative comfort

for the patient. Meanwhile, because the angle of origin of

the vertebral artery from the subclavian artery may often

be more direct, it may be easier to access the vertebral ar-

tery from the upper arm, especially in older patients or in

those with severe access route tortuosity.19,20) Therefore,

TRA may be preferable to TFA for catheterization of the

vertebral artery. Hanaoka et al. reported the feasibility and

safety of the bilateral transradial approach for coil emboli-

zation of basilar artery aneurysms associated with an unfa-

vorable vertebral artery anatomy, including the role-

sharing technique.21) The authors emphasized that the use

of two 3.2F intermediate catheters for bilateral vertebral

arteries via the bilateral TRA is safe and provides good

visualization during the procedures. Luther et al. also re-

ported bilateral TRAs in complex posterior circulation in-

terventions.22) These two cases were performed using a
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combined right conventional TRA and left dTRA, which

was ergonomically favorable for the neurointerventionalist.

Bilateral distal transradial access for the vertebral arteries

is the minimally invasive version of these techniques. Bilat-

eral dTRA has been documented as a case report or per-

sonal communication in social networking services for

complex PCI; however, this is the first report of bilateral

dTRA for neuroendovascular treatment. We observed no

perioperative complications or access-related issues. This

approach can be a less invasive and safe method for cases

that require simultaneous catheterization of both vertebral

arteries.

dTRA has some disadvantages compared with conven-

tional TRA. There are difficulties in arterial puncture and

sheath insertion due to the small caliber of the vessel. The

diameter of the distal radial artery is approximately 80%-

90% smaller than that of the forearm radial artery, and

that of females is smaller than that of males.23,24) Therefore,

a smaller puncture needle (20-22 G) and guidewire (0.018-

0.025”) are useful in increasing the success rate.

Ultrasound-guided puncture, although requiring a learning

curve, will also increase the success rate compared with

palpation-guided puncture.25) The most important aspect of

this method is selecting a patient with good distal radial

artery pulsation in the snuffbox. Second, the size of the

sheath and catheter that can be used is limited. The inser-

tion of a large sheath or catheter may lead to radial artery

spasm or occlusion; therefore, the use of a thin-walled or

slippery guiding sheath is recommended.9) It is necessary

to check the size of the artery beforehand using ultra-

sound or CT angiography; however, the size of the sheath

or guiding catheter must be selected based on the lesion

to be treated. Third, a longer guiding catheter may be

needed because the puncture site of dTRA is approxi-

mately 5 cm distal to that of conventional TRA. Care

should be taken when treating patients with tortuous ac-

cess routes and high stature.

Several studies have reported high success rates of

dTRAs;9) however, access failures can occur. If catheteriza-

tion via the distal radial artery is impossible, we should

not hesitate to crossover to a conventional TRA, transbra-

chial approach, or TFA. We should always keep in mind

that the puncture and approach consist only of a method

of treatment, not of the goal of the treatment.

dTRA is a novel approach to neuroendovascular proce-

dures. This method has some advantages (e.g., shorter he-

mostasis time and better operator ergonomics, especially

in the left-hand approach) and disadvantages (e.g., smaller

puncture vessels); however, it can be a useful option if se-

lected appropriately. To the best of our knowledge, this is

the first report on bilateral dTRA for neuroendovascular

procedures. Bilateral dTRA can be safely performed for

coiling of the basilar artery aneurysm, which requires si-

multaneous catheterization of the bilateral vertebral arter-

ies.
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