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Transfemoral subclavian artery stenting can be challenging unless the placement of the
guiding catheter is secured. Herein, we present a patient with subclavian artery stenosis
treated with endovascular stenting using a shaped guiding catheter. A 79-year-old woman
was admitted to our department because of a cold sensation and numbness of her left arm.
Computed tomography revealed stenosis of the left subclavian artery (SA), located just prox-
imal to the ostium of the left vertebral artery (VA). Doppler ultrasound showed reverse flow
in the left VA. We planned to stent for the SA stenosis under the balloon protection of the
left VA. The balloon protection device was easily navigated into the left VA through brachial
access. After that, a self-expandable stent was successfully placed from just proximal to the
VA origin to the ostium of the SA using a highly stable shaped guiding catheter. The patient
recovered from the symptoms and was discharged 4 days after the procedure. The high sta-
bility of the shaped guiding catheter is advantageous during endovascular treatment of the
subclavian artery.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

occlusive lesions of the subclavian artery (SA). However, main-
taining the straight-tip guiding catheters in a stable position
is often difficult because of the short landing area of the guid-

Stable positioning of the guiding catheter is necessary in  ing catheter and acute angulation of the aortic arch. In this
transfemoral endovascular angioplasty or stenting for steno- situation, the pull-through technique has been used to sta-
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bilize the guiding catheter at the proximal segment of the SA
[1,2]. However, because a guidewire should be passed from one
site to another by grabbing it with a snare device in the usual
pull-through technique, the procedure is time-consuming and
complicated [3]. Herein, we present a patient with subclavian
artery (SA) stenosis successfully treated with transfemoral en-
dovascular stenting through a shaped guiding catheter with-
out using the pull-through technique.

Case presentation

A 79-year-old woman with a history of scleroderma and mul-
tiple colorectal polyps was admitted to our department with a
cold sensation and numbness in her left arm. Physical exam-
ination revealed weak pulsation in the left brachial and radial
arteries. The blood pressure gradient in the upper limbs was
60 mmHg. CTA revealed stenosis of the left subclavian artery
(SA), just proximal to the ostium of the left vertebral artery
(VA) and stenosis of the left VA origin (Fig. 1A). Doppler ultra-
sonography demonstrated reverse flow in the left VA (Fig. 1B).
The patient was scheduled to undergo stenting for the SA
stenosis. To address the occlusion of the left VA origin by the
snow-plow effect after stenting and thrombus migration dur-
ing the procedure, angioplasty and stenting for the SA steno-
sis were planned to be performed under balloon protection
of the VA origin. The patient received aspirin (100 mg) and
clopidogrel (75 mg) 7 days before the intervention. Under local
anesthesia, a 4-French (Fr) FUBUKI neurovascular dilator guid-
ing kit (Asahi Intec Co., Ltd., Aichi, Japan) was inserted into
the distal segment of the SA through the left brachial artery
access for balloon placement in the left VA. An 8-Fr guid-
ing catheter (IWATE guiding catheter, 83 cm; Medikit, Tokyo,
Japan) was used for stent deployment. The 8-Fr IWATE guid-
ing catheter is shaped like a JB2 diagnostic catheter with a
stiff shaft and can be navigated into the aortic arch via both
the guidewire and the 6-Fr inner catheter. The wire and in-
ner catheter are withdrawn to expose the angle of the guiding
catheter. The guiding catheter was then pulled back slowly
and directly placed in the subclavian artery without touch-
ing the stenotic lesion with the catheter tip (Fig. 1C). Heparin
was administered to achieve an activated clotting time > 250
s. Then, a CHIKAI 14 200-cm microguidewire (Asahi Intech Co.,
Ltd, Aichi, Japan) and a non-compliant balloon (Coyote 3 x 40,
Boston Scientific) were navigated into the left VA through the
left brachial access. Subsequently, another CHIKAI 14 200-
cm microguidewire was navigated further into the left radial
artery through the 8Fr-IWATE guiding catheter to achieve a
better anchoring effect. Under the protection of the VA, the
PTA balloon (Rx Genity 6 x 40, KANEKA) was navigated over
the wire from the femoral access and inflated at nominal pres-
sure for 1 min covering the stenotic lesion (Fig. 1D). Concern-
ing the balloon is stuck by being jailed in the stent, we at-
tempted to deploy the stent, Precise 7 x 30 (Cordis Corpora-
tion, NJ, USA), just proximal to the ostium of the VA. Although
the guiding catheter was placed in the SA with a relatively
short landing, the high stability of the guiding catheter al-
lowed intentional stent placement from just proximal to the
VA origin to the proximal SA and re-cannulation of the guid-

ing catheter into the stent (Fig. 1E). After deflation of the bal-
loon in the left VA, a subclavian arteriogram showed sufficient
dilatation of the SA and antegrade flow in the left VA (Fig. 1F).
Post-dilatation was not performed because of acceptable stent
expansion. The patient’s symptoms resolved and she was dis-
charged 4 days after the procedure. The step-by-step proce-
dure is shown in the Supplementary Video (Video 1).

Discussion

This case demonstrated a useful technique for transfemoral
angioplasty/stenting using a shaped guiding catheter without
a pull-through technique. Transfemoral stenting using a JB2-
shaped and stiff-tip guiding catheter has several advantages.
First, the JB2 shape of the IWATE guiding catheter allowed di-
rect catheterization of the left SA. Second, the stiffness of the
catheter can maintain a stable positioning of the tip of the
guiding catheter in the SA during angioplasty and stenting.
Third, the transfemoral procedure can be performed without
the pull-through technique.

In cases of atheromatous in the SA located proximal to the
ipsilateral VA, cerebral protection is required during angio-
plasty/stenting. This case carried a risk of plaque shifting into
the vertebral artery during the procedure due to the proxim-
ity of the stenotic lesion to the origin of the left VA. Therefore,
the affected VA should be protected during the procedure. The
stent should traverse the stenotic area of the SA without cov-
ering the VA origin, which requires accurate stent deployment.
In this scenario, the guiding catheter needed to be highly sta-
ble. A shaped guiding catheter was helpful in the present case.

Stenting for SA with vertebral artery protection has been
performed via either an antegrade or a retrograde approach.
The pull-through technique has been used for stable stent
deployment [1,4,5]. However, this complicated procedure may
carry the risk of endothelial damage or even arterial tear-
ing caused by the wire being pulled from 2 different ac-
cess sites. Stenting using a guiding catheter without the pull-
through technique was possible in a less invasive manner in
the catheterized artery. When performing retrograde stent-
ing for SA lesions, high stability of the guiding catheter is
achieved under cerebral protection. However, in the case of an
SA atherosclerotic lesion proximal to the VA, cerebral protec-
tion can be achieved by occlusion of the VA with a catheterized
balloon or balloon guiding catheter [6,7]. Stenting under VA
protection with the cannulated balloon could have been possi-
ble if the large-bore sheath could be placed in the left brachial
access. However, this was not attempted in the present case,
concerning that the balloon in the left VA may be stuck by be-
ingjailed the stent. When a balloon guiding catheter is used to
protect the VA, stent deployment just proximal to the VA ori-
gin would be challenging due to proximity to the fixed balloon
guiding catheter protecting the VA origin.

Most mono-rail self-expandable stents are compatible with
guiding catheters with an inner diameter of 6-Fr or above.
Several types of guiding catheters with 6-Fr inner diameters
are available in Japan, such as the JB2 and Simmons shapes.
The JB2 shape-guiding catheters included 8-Fr IWATE, 83 cm
(Medikit, Japan) (Fig. 2A), 8-Fr SEL-E, 83 cm (Medikit, Japan)
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Fig. 1 - (A) Anteroposterior view of computed tomography angiogram shows a stenotic lesion of the left subclavian artery
(white arrow) with calcification (white arrowheads). (B) Doppler ultrasonography of the left vertebral artery obtained
preoperatively shows retrograde blood flow. (C) Before the procedure, the left subclavian artery injection reveals a stenotic
lesion just proximal to the origin of the left vertebral artery and stagnant flow in the vertebral artery (black arrowheads).
Black and white arrows indicate an 8-French (Fr) shaped guiding catheter and 4-Fr dilator sheath, respectively. (D)
Angioplasty for the subclavian artery stenosis under the protection of the vertebral artery with a balloon. (E) Stent
deployment without covering the origin of the vertebral artery. Black arrows indicate distal and proximal markers before
deploying the stent. (F) After the procedure, the left subclavian artery injection shows a successful dilatation of the
subclavian artery and antegrade flow in the left vertebral artery. Note that the distal flare of the stent was located just
proximal to the origin of the left vertebral artery (white arrow).

(Fig. 2B), and 8-Fr NeuroEBU, 90 cm (Hanako Medical, Japan) represents the utility of the single use of a shaped guiding
(Fig. 2C). As previously described, shape-guiding catheters catheter, the 8-Fr IWATE. The main feature of this guiding
have been used to support the navigation of intermediate or catheter is a stiff JB2 shape with a long tip. Therefore, the tip
inner catheters into targets [8,9]. In contrast, the present case can be steadily anchored to the supra-aortic vessel and allows
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Fig. 2 - Different types of 8-Fr shaped guiding catheters are available in Japan. They differ in the tip shape and length. (A)
Iwate guiding catheter (Medikit, Japan) is a JB2 shape with a total length of 83 cm and an inner diameter of 0.088 inches. (B)
SEL-E guiding catheter (Medikit, Japan) has the same total length and inner diameter as Iwate, but its tip length is 1.5 cm
shorter than Iwate. (C) Neuro-EBU (Hanako Medical, Japan) has a J shape tip with a full length of 83 cm and an inner

diameter of 0.090 inches.

angioplasty and stenting without the pull-through technique.
Since the short tip of SEL-E or the long tip of NeuroEBU might
have offered similar support to the IWATE guiding catheter, we
can select appropriate shaped guiding catheter depending on
whether the length and axis of the shaped catheter are appro-
priate for the target vessel. Simmons type guiding catheters,
6-Fr MSK guide sheath, 90 cm (Medikit, Japan) with a distal
tip of 5.0 cm or 7.5 cm, and 6-Fr Axcelguide STIFF-J-1 and J-2,
90 cm (Medikit, Japan) with a distal tip of 8.0 cm and 11.0 cm,
are also available [10,11]. Although Simmons guiding catheters
were initially designed for the transradial or transbrachial ap-
proach, the longer tip might be useful for angioplasty/stenting
of relatively distal supra-aortic lesions.

As a limitation, stiff-type guiding catheters could cause
plaque embolism due to scraping of pathological vessels
[12,13], guiding catheters should be chosen depending on the
angle and length of the target lesion from the aorta.

We describe a new application of a shaped guiding
catheter. A single use of an 8-Fr IWATE guiding catheter is
an alternative option to achieve stable positioning of a guid-
ing catheter when performing angioplasty or stenting for the
supra-aortic vessel.

Human rights statements and informed consent

All procedures followed were in accordance with the ethical
standards of the responsible committee on human experi-
mentation (institutional and national) and with the Helsinki
Declaration of 1964 and later versions. Informed consent was
obtained from the patient for publication of this case report
and any accompanying images.

Patient consent

Informed consent was obtained from the patient for the pub-
lication of this case report.
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