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CASE REPORT

Coronary catheterization via distal 
transradial access in patient with superficial 
radial artery: a case report
Yuan Fu, Lefeng Wang, Zhiyong Zhang, Kun Xia and Li Xu*   

Abstract 

Background:  The routine radial artery (RA) puncture may fail when anatomical variation of the RA is encoun-
tered. Superficial radial artery (SRA) is one of the anatomic variants of the RA, with the incidence of about 1 to 1.5%. 
Recently, distal transradial access (dTRA) has emerged as a novel approach for coronary catheterization (CC), but 
performing CC through dTRA in patient with SRA has never been reported.

Case presentation:  A 57-year-old male was admitted to hospital due to intermittent chest pain for 4 days. He was 
diagnosed with unstable angina pectoris and planned to receive coronary angiography (CAG). Before the operation, 
the existence and course of SRA were confirmed by palpation and ultrasonography with color Doppler. We marked 
the puncture site under the guidance of ultrasonography and successfully performed CC through the dTRA during 
patient’s hospitalization.

Conclusions:  As far as we know, this is the first report that presents a case of SRA and percutaneous coronary inter-
vention (PCI) treatment in which was successfully performed through dTRA. It is safe and feasible to perform CC via 
dTRA in case of SRA, and dTRA seems to be the preferred access.
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coronary intervention

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
The transradial access (TRA) is currently considered as 
the default option for coronary angiography (CAG) and 
percutaneous coronary intervention (PCI) because of the 
earlier mobilization, greater patient comfort, lower risk 
of vascular complications and major adverse cardiovas-
cular events (MACE) [1, 2]. Radial artery (RA) puncture 
is usually performed based on blind palpation, however, 
routine RA puncture in the usual site may fail in case of 
RA anatomical variation [3, 4].

As one such variant of the RA, superficial radial artery 
(SRA) is a large branch vessel originates from the RA 

at the region 5 to 7  cm proximal from the distal wrist 
crease, and the incidence of SRA ranges from 1 to 1.5% 
[4, 5]. In recent years, distal TRA (dTRA) has emerged 
as a novel approach for coronary catheterization (CC), 
and a number of studies have demonstrated the safety 
and feasibility of dTRA for CAG and PCI [6, 7]. How-
ever, performing CAG and PCI via dTRA in case of SRA 
has never been reported before. We here present the first 
case for reference.

Case presentation
A 57-year-old male was admitted to Beijing Chaoyang 
Hospital due to intermittent chest pain for 4  days. He 
had a history of hypertension for 5  years and smoking 
for about 30 years. The electrocardiogram (ECG) showed 
ST-segment depression (< 0.1 mV) in lead V2–V5. Except 
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for the level of low-density lipoprotein cholesterol 
(LDL-C, 3.58  mmol/L), other laboratory exams were all 
unremarkable. He was diagnosed with unstable angina 
pectoris and planned to receive CAG. Before the selec-
tive CAG, the pulse of right RA was routinely examined. 
Interestingly, the RA was weak but pulsatile at the rou-
tine puncture site in the anterior region of the forearm, 
and the course of the RA could not be palpated clearly. 
Meanwhile, the pulsation of the RA was strong at the 
dorsal lateral side of the wrist, approximately 2 to 3 cm 
cephalad to the anatomic snuffbox (AS) and the course of 
the vessel was palpable. Ultrasonography with color Dop-
pler was then performed and the existence and course 
of SRA was confirmed. It went down subcutaneously 
to the dorsal lateral side of the forearm, and finally into 
the AS, which was consistent with the pulsation before. 
We marked the course of the SRA and the puncture site 
of the distal RA under the guidance of ultrasonography 
(Fig. 1).

Puncture of the distal RA in the AS was performed 
using a Terumo angiocatheter needle and a 6 Fr Ter-
umo introducer sheath was then inserted into the ves-
sel (Fig.  2). CAG revealed a severe stenosis (80–90%) 
in the proximal to middle segment of the left anterior 
descending coronary artery (LAD, Fig.  3). In order to 
evaluate the lesion more accurately, intravenous ultra-
sound (IVUS, Boston Scientific, USA) was performed. 
After intracoronary injection of 200  mg of nitroglycer-
ine, IVUS images were acquired by automated mechani-
cal pullback devices with a continuous pull back speed of 
0.5 mm/s (Fig. 4a). The results of the IVUS showed that 
the lumen area of the LAD lesion was 5.19 mm2 and the 

plaque load was 76% (Fig. 4b). A 4.0 × 30 mm drug-elut-
ing stent (DES, Resolute Integrity, Medtronic, USA) was 
then implanted into proximal to middle segment of the 
LAD. After the stent was postdilated at nominal pres-
sure with a 4.5 × 15 mm and a 5.0 × 15 mm noncompliant 
balloon (NCSprinter, Medtronic, USA), the final angio-
graphic appearance and the IVUS images were satisfac-
tory (Fig. 5). The 6Fr Terumo sheath was removed from 
the distal RA immediately after the procedure and the 
puncture site was compressed with bandage and gauze 
for about 6  h  (Fig.  6). The total time of the procedure 
was 65  min, with the arterial puncture time (time from 
puncture of the distal RA in the AS to sheath insertion) 
was 3 min. The total amount of contrast was 110 ml. The 

Fig. 1  Identification of the superficial radial artery under the guidance of ultrasonography. a The course of the superficial radial artery (black line) 
and the puncture site of the distal radial artery (black dot) in the anatomic snuffbox (red circle) were marked. b The assessment of the distal radial 
artery condition. c The diameter of the distal radial artery lumen was 0.29 × 0.48 cm

Fig. 2  Puncture and sheath placement in the distal radial artery
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patient was discharged the next day after the procedure, 
the distal RA was palpable in the puncture site and the 
course of SRA was also palpable. One month after the 
procedure, the patient was followed up in the outpatient 
department, the pulsation of the distal RA in the AS and 
the course of SRA were both palpable. 

Discussion and conclusions
TRA is recommended as the routine approach for CAG 
and PCI nowadays [1, 8]. PCI via TRA has lower risk of 
vascular complications, all-cause mortality and MACE, 

compared with PCI via transfemoral access (TFA) [2, 
9]. Recently, dTRA has emerged as a novel approach 
for CAG and PCI. It was first introduced by Kiemeneij 
in 2017 and since then, the feasibility and safety of CC 
through dTRA have been proved by many studies [6, 7, 
10]. Compared with TRA, this technique has advantages 
in faster hemostasis, lower risk of radial artery occlu-
sion (RAO) and recanalizing RA stenosis or RAO [7, 11]. 
However, none of these previous studies reported the 
safety and feasibility of CAG and PCI via dTRA in case of 
RA anatomical variation, such as SRA.

SRA is a large branch vessel arises from the RA in the 
distal fourth of the forearm, 5 to 7  cm proximal from 
the distal wrist crease, with an incidence between 1 and 
1.5% [3, 5]. SRA extends subcutaneously on the radial 
side of the forearm, over the tendon of the brachioradi-
alis muscle, passes over the tendon of the extensor pol-
licis brevis into the AS and forms the deep palmar arch 
of the hand with the ulnar artery [3–5]. It becomes dif-
ficult to puncture RA in the traditional puncture site of 
the TRA in case of SRA. For instance, Hudcova et  al. 
reported a difficult arterial catheter placement case with 
SRA, and eventually cannulation of the RA in the AS [3]. 
SRA was not identified before surgery in the case report 
of Uchino et al., and they failed to place arterial catheter 
in the usual RA puncture site after multiple attempts [4]. 
In our case report, the pulsation of the SRA was visible 
and could be detected by palpation. However, there was 
also a weak pulsation of the RA at the usual puncture site 
in the anterior region of the forearm. The RA, after the 
SRA split, ran a normal course deep into the muscles of 
the forearm might cause this situation, similar to the case 

Fig. 3  Coronary angiography revealed a severe stenosis in the left 
anterior descending coronary artery

Fig. 4  Intravenous ultrasound images. a Intravenous ultrasound (IVUS) images were acquired by automated mechanical pullback devices with a 
continuous pull back speed of 0.5 mm/s. b The lumen area of the LAD lesion was 5.19 mm2 and the plaque load was 76%
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report of Uchino et al. Ultrasonography with color Dop-
pler was then performed, the course of the RA could not 
be observed at the routine puncture site but the existence 
and course of the SRA was confirmed. CAG and PCI 
through dTRA has many advantages and the SRA just 
ran down into the AS in our case, we therefore selected 
distal RA as the CC approach. After the assessment of 
the artery condition of the dTRA puncture site (Fig. 1c), 
we successfully performed CC via dTRA with no vascular 
complications occurred.

To the best of our knowledge, this is the first report 
that presents a case of SRA and CC in which was 

successfully performed via dTRA. According to the 
anatomical morphology of the SRA and the benefits of 
CC via dTRA, we think dTRA may be the best access 
among SRA patients with CC plan. Because SRA 
extends subcutaneously on the radial side of the fore-
arm and there is no forearm muscle around SRA for 
protection, great care should be taken when inserting 
the arterial sheath to prevent vascular complications. 
This might be the potential disadvantage of the cur-
rent SRA approach. However, the safety and feasibility 
of this technique should be verified by long-term follow 
up and in a large-scale population.
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Fig. 5  Post-procedure images. a The final angiographic appearance of the left anterior descending coronary artery (LAD). b The lumen area of the 
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Fig. 6  Hemostasis was performed by compression with gauze and 
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