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Advancement in Coronary Angiography or 
Percutaneous Coronary Intervention Using 
the Distal Transradial Artery Access in Acute 
Coronary Syndrome and Complex Coronary 
Artery Disease

ABSTRACT

As the incidence of coronary heart disease increases annually, coronary angiography and 
percutaneous coronary intervention procedures are also increasing. The femoral artery  
and radial artery paths are commonly used for percutaneous coronary intervention, but 
their clinical application is limited to a certain extent due to many postoperative compli-
cations. The distal transradial access path is a new surgical path for coronary angiogra-
phy and percutaneous coronary intervention. In this study, we reviewed the most relevant 
and recent articles related to distal transradial access and found that coronary angiog-
raphy or interventional therapy using the distal transradial access path is safe and effec-
tive in patients with acute coronary syndrome and complex coronary artery disease. The 
distal transradial access path is expected to be the first choice for coronary angiography 
or percutaneous coronary intervention in patients with acute coronary syndrome and 
complex coronary artery disease.

Keywords: Distal transradial artery, snuff box, interventional therapy, acute coronary 
syndrome, complex coronary artery disease

INTRODUCTION

Coronary heart disease is currently one of the most common cardiovascular dis-
eases found in clinical practice. Coronary angiography (CAG) and percutaneous 
coronary intervention (PCI) are the most effective treatment methods for coro-
nary heart disease. The surgical path of CAG, a type of interventional therapy, 
gradually transitioned from the femoral artery (TF) path initially to the radial 
artery (TRA) path. A new path, distal transradial access (dTRA), is now being 
implemented. Although the TF path is the earliest path used for CAG and PCI,1 
it is frequently reported to have postoperative complications, such as arteriove-
nous fistulas, pseudoaneurysms, severe bleeding, and hematomas. Additionally, 
the patients must be immobile and bedridden after the TF intervention. Kiemeneij 
and Laarman2 first reported the use of the TRA path for PCI in 1993, and since 
then more cardiologists have preferred this path. In 2013, the European Society 
of Cardiology (ESC) recommended TRA as the first choice for CAG and PCI.3 TRA 
also has complications, such as radial artery occlusion (RAO) and forearm osteo-
fascial compartment syndrome. The incidence of RAO is 1%-33%. Although some 
preventive strategies have been adopted for RAO in recent years, such as the use 
of the PreludeSYNC hemostasis compression device,4 the incidence of RAO is still 
as high as 3.7%.5 Therefore, in 2017, Kiemeneij6 proposed the use of the dTRA path 
for CAG or PCI.6

The transradial approach includes the trans-snuff box, which is a dTRA, 
and a transpalmar approach. In 2018, Roghani-Dehkordi  et  al7 reported 
the safety and feasibility of CAG or PCI using the snuff box and palmar 
approach.7 In 2019, the results of Wretowski et al’s8 study showed that in 60% of 
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patients undergoing elective or emergency CAG or coro-
nary intervention, the dTRA (in vitro) was feasible, safe, and 
comfortable.8 Shunsuke’s study indicated that although the 
distal radial artery (DRA) approach through the snuff box 
takes longer, it is a safe and feasible alternative to traditional 
TRA and may lead to shorter hemostasis time, especially in 
the case of PCI.9 Meanwhile, Roghani-Dehkordi et al10 found 
that in patients undergoing CAG through the trans-snuff box 
approach, manual pressing at the puncture site can shorten 
the hemostasis time.

Studies have shown that the use of dTRA for CAG or PCI in 
coronary heart disease can significantly reduce RAO.11 Acute 
coronary syndrome and complex coronary artery disease 
(CAD) are particular types of coronary heart disease. In this 
study, we reviewed the most relevant and recent articles 
related to dTRA in patients with ACS and complex CAD. 
Through summarizing the technical characteristics, suc-
cess rates, advantages and disadvantages of this approach, 
we evaluated the safety and effectiveness of using dTRA 
for CAG or PCI in patients with ACS and complex CAD and 
reviewed its progress.

Anatomical Characteristic of the Distal Transradial Artery
The radial artery descends along the outer forearm above 
the radius to the wrist and anastomoses with the superficial 
branch of the ulnar artery, forming a superficial palmar arch. 
The distal end of the radial artery passes under the abduc-
tor pollicis longus and extensor pollicis brevis tendons. After 
passing between the first and second metacarpal bones, 
it turns to the palm side and anastomoses with the deep 
branch of the ulnar artery, forming a deep palmar arch.12 The 
radial artery passing through the abductor pollicis longus 
and extensor pollicis brevis tendons is called the distal tran-
sradial artery. The anatomical position of the distal transra-
dial artery is shown in Figure 1. A 6F sheath is inserted through 
the distal transradial artery, as shown in Figure 2. At present, 
the diameter of the distal transradial artery lacks large sam-
ples of multicenter data. We have collected literature that 
used the dTRA path for CAG or interventional therapy and 
measured the diameter of the distal transradial artery11,13-19  
(Table 1). The diameter of the distal transradial artery is 1.7 ± 
0.5 mm to 2.4 ± 0.5 mm, and the diameter of the radial artery 
is 2.1 ± 0.6 mm to 2.7 ± 0.5 mm. The distal transradial artery 
and radial artery diameters are smaller in the Chinese popu-
lation and larger in the Korean and Japanese populations. 
Of course, these data may be biased, and more multicenter 

and large-sample data are needed in the future. Studies 
have shown that the diameter of the distal transradial artery 
in women is significantly smaller than in men (2.40 mm vs.  
2.65 mm, P = .016).20 Therefore, if the proportion of men in 
Table 1 is different, the diameter of the distal transradial 
artery will also be different.

Acute Coronary Syndrome
According to the 2013 ESC guidelines,3 CAG or PCI is the 
first choice for TRA in patients with coronary heart dis-
ease. However, the radial artery is thinner than the femoral 
artery, and the puncture time may be longer. Patients with 
ST-segment elevation myocardial infarction (STEMI) are in 
critical condition and require the culprit vessels to be opened 
for the shortest possible time, so TRA was not previously rec-
ommended. However, with the constant maturity and devel-
opment of TRA technology, the 2017 ESC guidelines declared 
TRA as the first choice for CAG or PCI in patients with STEMI.21 

Figure 1.  The anatomical  location of the distal radial artery 
and radial artery.

Figure 2.  Insertion of 6F sheath through distal radial artery.

HIGHLIGHTS
• This review is the first to summarize the use of distal 

transradial access (dTRA) for coronary angiography 
(CAG) or percutaneous coronary intervention (PCI) in 
patients with acute coronary syndrome (ACS) and com-
plex coronary artery diseases.

• Coronary angiography or interventional therapy using 
the dTRA path is safe and effective in patients with ACS 
and complex CAD.

• The dTRA path is expected to be the first choice for 
CAG or PCI in patients with ACS and complex CAD.
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The technology related to the distal transradial artery has 
developed rapidly in recent years, and related research has 
also increased. There has been a great amount of evidence 
that CAG or PCI using the dTRA path in patients with coro-
nary heart disease is safe and effective.11,16 The distal tran-
sradial artery is thinner than the radial artery, the puncture 
may be more difficult, and the puncture time may be longer. 
How safe and effective is CAG or PCI using the dTRA path in 

patients with ACS? The information we collected from rel-
evant documents is presented in Tables 2 and 3.

ST-Segment Elevation Myocardial Infarction
Kim  et  al22 analyzed 138 patients with STEMI undergoing 
direct PCI. The results showed that the success rate of a 
snuff-box puncture was 92.8%. All patients with success-
ful punctures completed PCI, the snuff-box puncture time 

Table 1.  Relevant Literature That Provides the Diameter of the Distal Radial Artery

Research Country

Diameter of 
Radial 

Artery (mm)

Diameter of 
Distal Radial 
Artery (mm)

Puncture 
Time

Path 
Conversion 

(%) ≥6F Sheath
Male 

(%)

Radial 
Artery 

Occlusion 
(%)

Babunashvili et al13 Russia 2.46 ± 0.4 2.13 ± 0.33 23.3 ± 50.1 
seconds

0.3 6F 45%
7F 0.6%

68.1 0.61

Kim et al20 Korea 2.72 2.57 NA 12 6F 100% 71.2 NA

Naito et al15 Japan 2.57 ± 0.58 2.02 ± 0.44 NA NA NA 87.7 NA

Eid-Lidt et al11 Mexico 2.7 ± 0.4 2.4 ± 0.5 2.7 ± 1.9 
minutes

13.3 6F 88.5% 75 0.7

Vefalı et al16 Turkey 2.32 ± 0.48 2.05 ± 0.34 46.85 ± 
2.41 

seconds

4.9 NA 70.6 NA

Yu et al17 China 2.1 ± 0.6 1.7 ± 0.5 2.3 ± 1.77 
minutes

4.3 6F 100% 62 0

Mizuguchi et al18 Japan 2.7 ± 0.5 2.4 ± 0.5 NA NA 6F 8.8%
6F Glidesheath 
14.9%
7F Glidesheath 4.8%

71.1 0.4

Hammami et al19 Tunisia 2.1 2.2 42 seconds 12 6F 64% 75 0

Table 2.  Characteristics of ACS or Complex CAD Patients Undergoing Coronary Angiography or Interventional Therapy via the 
Distal Radial Artery

Patients Study Year Country Type of Study
Single/
Multicenter

ACS/STEMI or 
CTO/Complex 
CAD Mean Age

Men 
(%) Follow-Up

ACS Sgueglia et al25 2019 Italy Nonrandomized 
controlled

Single ACS 68 ± 13 66 In hospital

Kim et al20 2021 Korea Observational 
study

Multicenter STEMI 62.3 ± 10.8 85.2 In hospital

Soydan et al23 2020 Turkey Observational 
study

Single STEMI 58 ± 9.04 87 In hospital

Soydan et al24 2020 Turkey Nonrandomized 
controlled

Single STEMI NA 26.5 In hospital

Complex 
CAD

Elbayoumi et al37 2020 Taiwan 
and Egypt

Nonrandomized 
controlled

Multicenter CTO NA NA In hospital

Sgueglia et al25 2019 Italy Nonrandomized 
controlled

Single Complex CAD 68 ± 13 66 In hospital

Gasparini et al38 2019 Italy Observational 
study

NA CTO 67.8 ± 5.1 75.6 1 month

Colletti et al32 2020 Belgium Observational 
study

Single Complex CAD 73 ± 8 80 1 month

Lin et al39 2021 Taiwan Observational 
study

Single CTO 61 ± 11 87.3 In hospital

Lee et al41 2021 Korea Observational 
study

Single Bifurcation 
lesions

63.3 ± 11.1 79.2 1 month

ACS, acute coronary syndrome; CAD, coronary artery disease; CTO, chronic total occlusion; STEMI, ST-segment elevation myocardial infarction.
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was 2.7 ± 1.6 minutes, and there were no RAO or severe  
bleeding complications. In another study of direct PCI in 
patients with STEMI, all patients were successfully punctured 
through the distal transradial artery and completed PCI with 
an average puncture time of 37.36 seconds. There was no 
RAO, hematoma, hand neurological deficit, or hemorrhage.23 
Soydan et al24 compared 30 patients with acute STEMI under-
going dTRA and 61 patients undergoing TF PCI. The suc-
cess rate of PCI in both groups was very high (90% vs. 91.8%, 
p = 0.795), and the puncture time of the 2 groups was similar 
(28.63 seconds vs. 28.93 seconds, P  = .767). However, patients 
in the dTRA group had shorter fluoroscopy times, total radia-
tion doses, and hospitalization days, and patients in the TF 
group had a higher mortality rate during hospitalization (0% 
in the dTRA group and 18% in the TF group, P = .013). It is worth 
noting that in the study by Soydan et al23 the door to balloon 
time for patients with STEMI was only 27.77 ± 6.23 minutes, 
which was much shorter than the 90 minutes required by 
the chest pain center. Although there have been few stud-
ies on CAG and interventional therapy using the dTRA path 
in patients with STEMI, the results consistently indicate that 
the puncture time of the dTRA path is not long and does not 
affect the timely opening of the culprit vessel. Path-related 
complications, such as RAO, were significantly reduced.

DTRA safety and effectiveness
In 2019, Sgueglia et al25 studied 176 patients with ACS (dTRA 
88 and TRA 88). The results showed that dTRA and TRA 
have similar puncture success rates (97% vs. 99%), operation 
times, fluoroscopy times, and surgery success rates, and the 
incidences of RAO by dTRA were significantly lower than 
TRA (1% vs. 4.5%). Many studies of CAG or PCI via dTRA have 
included patients with ACS, and their results have shown 
that dTRA is safe and effective.26,27 In addition, many case 
reports of patients with ACS undergoing PCI via dTRA also 
show that dTRA is safe and effective.28,29

According to the data in Table 3, the puncture time for CAG or 
interventional therapy using the dTRA path for ACS is 28.63 sec-
onds to 162 ± 96 seconds. According to the data in Table 1, the 
puncture time of CAG or interventional therapy using the dTRA 
path for coronary heart disease is 42 seconds to 2.7 ± 1.9 min-
utes. The puncture time of the dTRA path is shorter in patients 
with common coronary heart disease or patients with ACS. 
The factors affecting the puncture time and the success rate 
of punctures are mainly related to the personal experience 
and proficiency of the surgeon. A retrospective study analyzed 
1000 cases of CAG or interventional therapy with dTRA paths 
performed by an experienced surgeon and found that after 
200 cases of distal transradial artery puncture, the success rate 
of the dTRA path could be maintained at more than 94%.30

Complex Coronary Artery Disease
Complex CAD mainly includes chronic total occlusion (CTO), 
left main disease, bifurcation disease, severely calcified 
disease, and severely twisted disease. Percutaneous coro-
nary intervention for complex CAD often requires strong 
support so that the guidewire can pass through occlusive, 
severely narrowed, twisted, and calcified lesions. Complex 

CAD for PCI often requires a large guiding catheter to have 
enough space to accommodate multiple balloons simulta-
neously for a balloon kiss and other operations. This makes 
the TF path ideal for complex CAD. However, more schol-
ars use TRA for PCI in complex CAD due to improvements in 
the sheath and the guiding catheter, the balloon kiss tech-
nique, and the treatment strategy of bifurcation lesions. In 
2020, the American Society for Cardiovascular Angiography 
and Intervention strongly recommended the routine use of 
TRA for PCI in complex CAD and stated that 7F thin-walled 
sheaths and 8F non-sheathed guiding catheters for the TRA 
path are safe and effective.31 The distal transradial artery 
has a smaller diameter than the radial artery. How safe and 
effective is the dTRA path for patients with complicated 
CAD? The information we collected from relevant docu-
ments is presented in Tables 2 and 3.

The study included 88 patients with complex CAD undergo-
ing PCI via dTRA and 88 patients undergoing PCI via TRA. 
The results showed that the puncture success rates (97% vs. 
99%), operation times, fluoroscopy times, and operation suc-
cess rates were similar in both the dTRA and TRA groups, but 
the incidence of RAO in the dTRA group was lower than the 
TRA group (1% vs. 4.5%).25 Colletti et al32 used the sheathless 
technique and 7F guiding catheters to perform 20 complex 
PCIs. The results showed that dTRA is safe and feasible to 
perform CAG or PCI using 7F guiding catheters. The stud-
ies of Kos et al33 and Uddin et al34 included 13.4%-13.9% of the 
patients with complex CAD, and their results showed that 
dTRA is safe and feasible. In addition, many case reports 
have shown that PCI using dTRA is safe and effective for 
complex CAD.35,36

Chronic Total Occlusion
A multicenter study involving 328 patients with CTO (dTRA 
140 and TRA 188) showed that the operation success rates of 
the dTRA and TRA groups were similar (dTRA 94.7% and TRA 
96.2%), the puncture times were similar (dTRA 3.1 ± 3.25 min-
utes and TRA 1.7 ± 3.19 minutes), the average operation times 
were similar (dTRA 116.29 ± 45.35 minutes and TRA 107.47 
± 47.18 minutes), the total fluoroscopy times were similar 
(dTRA 43.4 ± 14.5 minutes and TRA 41.3 ± 15.4 minutes), the 
dosage of contrast medium was similar (dTRA 492.2 ± 21.7 mL 
and TRA 488.2 ± 24.6 mL), the incidence of major cardiovas-
cular and cerebrovascular adverse events during hospital-
ization was similar (dTRA 2.14% and TRA 2.12%), the incidence 
of path-related complications was low (dTRA 2.85% and 
TRA 1.59%), and there were no serious radial artery spasms, 
RAO, or other complications in either path. Percutaneous 
coronary intervention through dTRA in patients with CTO is 
safe, feasible, and has the same high success rate as TRA.37 
Gasparini et al38 observed 41 patients with CTO undergoing 
PCI. The results showed that 82.9% of the patients had a 7F 
sheath implanted through the distal transradial artery and 
78.1% of the patients had the operation completed through 
the distal transradial artery. The incidence of major cardio-
vascular and cerebrovascular adverse events during hospi-
talization was 0%. The incidence of dTRA-related bleeding, 
radial artery spasms, and RAO was 0%. Lin  et  al39 included 



Cao et al. Advancement in Distal Transradial Artery Access Interventions Anatol J Cardiol 2022; 26: 163-171

168

298 patients with CTO who underwent PCI through dTRA. 
None of the patients had severe radial artery spasms and 
only 2 patients (0.5%) had RAOs, with an operation success 
rate of 93.5%. The 2019 global expert consensus defines 
CTOs with a J-CTO score of ≥2 as complex.40 In the study 
by Elbayoumi et al37 the J-CTO scores of the dTRA and TRA 
groups were 2.6 ± 1.4 and 2.7 ± 1.3, respectively. In the study 
by Gasparini  et  al38 the J-CTO score was 2.19 ± 1.27. In the 
study by Lin  et  al39 the J-CTO score was 2.6 ± 0.9. Complex 
CTOs account for the vast majority of the research by 
Elbayoumi et al37 Gasparini et al38 and Lin et al.39

Bifurcation Lesions
Lee  et  al41 studied 106 patients who underwent PCI for 
bifurcation lesions through left DRA between December 
2017 and December 2019. Eleven of those patients (10.4%) 
received left main bifurcation and true bifurcation treat-
ments, accounting for 39.6% of the cases, and the left 
anterior descending branch/diagonal branch was the most 
common bifurcation site (57.5%, 61/106). One hundred one 
cases (95.3%) used a 6F guiding catheter for PCI. All 106 
patients successfully received PCI for bifurcation lesions 
through left DRA. During the 30-day follow-up, there were 
no major hemorrhages, radial artery occlusions, forearm 
hematomas, or deaths.

DISCUSSION

The Path Switching
According to Table 1, the path switching rate of CAG or 
interventional therapy using the dTRA path in patients with 
coronary heart disease was 0.3%-13.3%. According to Table 
3, the path switching rates of CAG or interventional therapy 
using the dTRA path in patients with ACS and complex CAD 
were 0%-7.2% and 0%–17.1%, respectively. What path was 
converted from the dTRA path? What were the reasons for 
the inconsistent path switching rates among the studies? In 
the study by Kim et al14 150 patients used the left dTRA path, 
10 cases had a failed puncture, and 8 cases were unable 
to pass the guidewire due to tortuosity and spasms of the 
distal transradial artery after a successful puncture. In the 
study by Eid-Lidt  et  al11 13.3% of patients in the dTRA path 
group switched to the contralateral forearm, and 0.7% of 
the patients in the TRA path group switched to the contra-
lateral forearm. In the study by Vefalı  et  al16 4 cases (3.8%) 
in the TRA path group switched to the TF path due to radial 
artery spasms. Radial artery spasming was not seen in the 
dTRA path group, but 5 cases (4.9%) switched to the TRA 
path. In the study by Yu  et  al17 4 patients (4.3%) switched 
from the dTRA path to the TRA path. One case was due 
to vasospasms leading to puncture failure, and the other 
3 cases were due to more than 5 punctures. In the study 
by Hammami  et  al19 10 patients (12%) in the dTRA group 
switched paths due to radial artery puncture failure, radial 
artery spasms, brachial artery stenosis, or insufficient cath-
eter support, including 4 cases that changed to the ipsilat-
eral TRA path, 3 cases that switched to the contralateral 
TRA path, and 3 cases that switched to the TF path. In the 
study by Gasparini et al38 there were 7 cases (17.5%) of path 

switching. Three cases were due to weak or missing pulsa-
tion of the distal transradial artery.

However, the path switching rate of several other studies is 
very low. Soydan  et  al20 injected nitrate esters and magne-
sium salts through the sheath after insertion, and the path 
switching rate was 0%. Colletti et al32 injected nitrate drugs 
through the sheath after insertion, and the path switch-
ing rate was 0%. Lee  et  al41 injected nitroglycerin and vera-
pamil through the sheath after insertion, and the path 
switching rate was 0%. Arterial tortuosity, spasms, steno-
sis, and pulsation intensity are important factors affecting 
the path switching rate. After inserting the sheath, inject-
ing drugs such as nitrate esters through the sheath can 
reduce arterial spasms, thereby reducing the path switch-
ing rate. Gragnano et al42 randomly assigned 8404 patients 
with ACS to the TRA or TF path groups for CAG or PCI. 
The results showed that 183 (4.4%) of the 4197 patients in 
the TRA path group had path switching (mainly to the TF 
path), and 108 (2.6%) of the 4207 patients in the TF path 
group had path switching. Sgueglia et al25 Soydan et al24 and 
Soydan et al23 used the dTRA path for CAG or PCI in patients 
with ACS. The path switching rate was significantly lower 
than 4.4% in the study by Gragnano et al.42

The Relationship Between Artery Diameter and Sheath
In previous studies,43,44 the 6F standard sheath (outer diame-
ter of 2.62 mm) is the most commonly used sheath for CAG or 
interventional therapy through the TRA path, which allows 
the 6F guide catheter to be inserted. The results of the study 
published in 2009 by Grossman  et  al43 showed that, com-
pared with the 6F guide catheter, the use of 7F and 8F guide 
catheters for PCI is associated with more use of contrast 
agents, renal complications, bleeding, complications related 
to the surgical path, and the need for postoperative blood 
transfusions. The use of 8F guide catheters is related to 
kidney diseases that require dialysis, major adverse cardiac 
events in the hospital, and mortality. This may be on account 
of the large outer diameter of the 7F standard sheath, which 
is significantly larger than the diameter of the radial artery 
(2.1 ± 0.6 mm to 2.7 ± 0.5 mm). However, in recent years, 
TRA path equipment and technology have been continu-
ously developed. The 6F thin-walled sheath can be inserted 
into the 7F guiding catheter for PCI, and the 6.5F, 7F, and 
7.5F unsheathed guiding catheters can also be used directly 
through the radial artery for PCI. At present, Terumo’s 
Glidesheath Slender is the most commonly used thin-walled 
sheath (6F outer diameter is 2.46 mm and 7F outer diam-
eter is 2.79 mm). The Eaucath Sheathless Guiding Catheter 
is widely used (7.5F outer diameter is 2.49 mm), and its outer 
diameter is significantly smaller than the standard sheath. 
Many research results published in recent years show that 
the use of the Glidesheath Slender or Sheathless Guiding 
Catheter via the TRA path for PCI is safe and effective for 
patients with complex CADs.45-49 In a prospective multi-
center study published by Meijers et al49 in 2021, 388 patients 
with complex coronary artery lesions (including CTO, left 
main artery, severe calcification, or complex bifurcation 
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lesions) undergoing PCI were randomly divided into the 
TRA path group (7F Glidesheath Slender) or TF path group 
(7F standard sheath). There was no difference in operation 
durations, contrast medium dosages, radiation doses, or 
operation success rates between the 2 groups, and the inci-
dence of path-related bleeding and vascular complications 
in the TRA path group was significantly lower. Dautov et al45 
divided CTO patients into 2 groups. One group (119 cases) 
used a self-made 8F sheathless guiding catheter for PCI 
through the TRA path, and the other group (122 cases) used 
conventional TRA or TF paths. The results showed that the 
operation success rates of the 2 groups were similar (both 
93%), and the operation times, contrast agent dosages, 
and radiation doses were similar between the 2 groups. So, 
is it safe and effective to use the Glidesheath Slender or 
Sheathless Guiding Catheter through the distal transradial 
artery? Colletti et al32 used a 7F sheathless guiding catheter 
to perform PCI in 20 patients with complex CADs through 
the dTRA path. The success rates of the operations were 
as high as 95%, the incidences of major adverse cardiovas-
cular events were 0%, and only 1 case (5%) had an arterial 
spasm. Gasparini  et  al38 used the dTRA path for PCI in 41 
patients with CTO, 34 patients (82.9%) successfully used a 
7F Glidesheath Slender, and 7 patients (17.5%) were switched 
to another path due to weak and tortuous pulse of the dis-
tal transradial artery, indicating that the 7F Glidesheath 
Slender was safe and effective for PCI in patients with CTO 
through the dTRA path.

Differences Between This Review and Other Reviews
Through careful study of previously published reviews on 
CAG or interventional therapy using the dTRA path, some 
were found to summarize the anatomical and physiologi-
cal basis of CAG or PCI using dTRA in patients with coronary 
heart disease,12 and some outlined the success rates and 
complications of CAG or PCI using dTRA in patients with 
coronary heart disease.50 However, there is no review to sum-
marize the use of dTRA for CAG or PCI in patients with ACS 
and complex CADs. Acute coronary syndrome and complex 
CADs are special types of coronary heart disease, and there 
are many differences from common coronary heart disease. 
Therefore, this article reviews the use of dTRA for CAG or 
PCI in patients with ACS and complex CAD, which has great 
clinical significance.

Limitations of This Article
Although related research results have been published to 
show that dTRA is safe and effective for PCI in patients with 
ACS and complex CAD, the current research is mainly obser-
vational, with a small sample size, short follow-up time, and 
low level of evidence, which inevitably has some bias. Further 
multicenter prospective randomized controlled studies are 
needed to confirm.

CONCLUSION

Studies have shown that CAG or interventional therapy is 
safe and effective in patients with ACS and complex CAD 
using the new dTRA surgical path. It is expected to become 
the preferred path for CAG or PCI in patients with ACS and 
complex CAD.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – J.C.; Design – J.C.; Supervision – 
J.C.; Funding – None; Materials – G.C., H.X.C.; Data Collection and/
or Processing – G.C., H.X.C.; Analysis and/or Interpretation – G.C., 
H.X.C., J.C.; Literature Review – G.C., H.X.C.; Writing – G.C., H.X.C.; 
Critical Review – G.C., H.X.C., J.C.

Declaration of Interests: The authors declare that they have no 
competing interest.

Funding: This study received no funding.

REFERENCES

1. Judkins MP. Selective coronary arteriography. I. A percutaneous 
transfemoral technic. Radiology. 1967;89(5):815-824. [CrossRef]

2. Kiemeneij  F, Laarman  GJ. Percutaneous transradial artery 
approach for coronary stent implantation. Cathet Cardiovasc 
Diagn. 1993;30(2):173-178. [CrossRef]

3. Hamon M, Pristipino C, Di Mario C, et al. Consensus document 
on the radial approach in percutaneous cardiovascular inter-
ventions: position paper by the European Association of Percu-
taneous Cardiovascular Interventions and Working Groups on 
Acute Cardiac Care** and Thrombosis of the European Society 
of Cardiology. EuroIntervention. 2013;8(11):1242-1251. [CrossRef]

4. Malik  J, Javed  N, Naeem  H. A comparative study of Terumo 
radial Band® and PreludeSYNC hemostasis compression device 
after transradial coronary catheterization. Anatol J Cardiol. 
2021;25(6):402-406. [CrossRef]

5. Bernat I, Aminian A, Pancholy S, et al. Best practices for the pre-
vention of radial artery occlusion after transradial diagnostic 
angiography and intervention: an international consensus 
paper. JACC Cardiovasc Interv. 2019;12(22):2235-2246. 
[CrossRef]

6. Kiemeneij  F. Left distal transradial access in the anatomical 
snuffbox for coronary angiography (ldTRA) and interventions 
(ldTRI). EuroIntervention. 2017;13(7):851-857. [CrossRef]

7. Roghani-Dehkordi  F, Hashemifard  O, Sadeghi  M, et al. Distal 
accesses in the hand (two novel techniques) for percutaneous 
coronary angiography and intervention. ARYA Atheroscler. 
2018;14(2):95-100. [CrossRef]

8. Wretowski D, Krakowian M, Łabyk A, Pruszczyk P, Roik M. Very 
distal transradial approach (vitro) for coronary interventions. 
Postepy Kardiol Interwencyjnej. 2019;15(1):42-45. [CrossRef]

9. Aoi S, Htun WW, Freeo S, et al. Distal transradial artery access 
in the anatomical snuffbox for coronary angiography as an 
alternative access site for faster hemostasis. Catheter Cardio-
vasc Interv. 2019;94(5):651-657. [CrossRef]

10. Roghani-Dehkordi F, Zangeneh E, Kermani-Alghoraishi M. Man-
ual versus mechanical compression hemostasis approach after 
coronary angiography via snuffbox access. Anatol J Cardiol. 
2021;25(3):177-183. [CrossRef]

11. Eid-Lidt  G, Rivera Rodríguez  A, Jimenez Castellanos  J, Farjat 
Pasos  JI, Estrada López  KE, Gaspar  J. Distal radial artery 
approach to prevent radial artery occlusion trial. JACC Cardio-
vasc Interv. 2021;14(4):378-385. [CrossRef]

12. Sgueglia GA, Di Giorgio A, Gaspardone A, Babunashvili A. Ana-
tomic basis and physiological rationale of distal radial artery 
access for percutaneous coronary and endovascular proce-
dures. JACC Cardiovasc Intv. 2018;11(20):2113-2119. [CrossRef]

13. Babunashvili  A. TCT-810 novel distal TRANSRADIAL approach 
for coronary and peripheral interventions. J Am Coll Cardiol. 
2018;72(13):B323. [CrossRef]



Cao et al. Advancement in Distal Transradial Artery Access Interventions Anatol J Cardiol 2022; 26: 163-171

170

14. Kim Y, Ahn Y, Kim I, et al. Feasibility of coronary angiography and 
percutaneous coronary intervention via left snuffbox approach. 
Korean Circ J. 2018;48(12):1120-1130. [CrossRef]

15. Naito T, Sawaoka T, Sasaki K, et al. Evaluation of the diameter 
of the distal radial artery at the anatomical snuff box using 
ultrasound in Japanese patients. Cardiovasc Interv Ther. 
2019;34(4):312-316. [CrossRef]

16. Vefalı V, Sarıçam E. The comparison of traditional radial access 
and novel distal radial access for cardiac catheterization. Car-
diovasc Revasc Med. 2020;21(4):496-500. [CrossRef]

17. Yu W, Hu P, Wang S, et al. Distal radial artery access in the ana-
tomical snuffbox for coronary angiography and intervention: a 
single center experience. Med (Baltim). 2020;99(3):e18330. 
[CrossRef]

18. Mizuguchi  Y, Izumikawa  T, Hashimoto  S, et al. Efficacy and 
safety of the distal transradial approach in coronary angiogra-
phy and percutaneous coronary intervention: a Japanese mul-
ticenter experience. Cardiovasc Interv Ther. 2020;35(2):162-167. 
[CrossRef]

19. Hammami R, Zouari F, Ben Abdessalem MA, et al. Distal radial 
approach versus conventional radial approach: a comparative 
study of feasibility and safety. Libyan J Med. 2021;16(1):1830600. 
[CrossRef]

20. Kim  Y, Ahn  Y, Kim  MC, et al. Gender differences in the distal 
radial artery diameter for the snuffbox approach. Cardiol J. 
2018;25(5):639-641. [CrossRef]

21. Ibanez B, James S, Agewall S, et al. 2017 ESC Guidelines for the 
management of acute myocardial infarction in patients pre-
senting with ST-segment elevation: the task force for the man-
agement of acute myocardial infarction in patients presenting 
with ST-segment elevation of the European Society of Cardiol-
ogy (ESC). Eur Heart J. 2018;39(2):119-177. [CrossRef]

22. Kim Y, Lee JW, Lee SY, et al. Feasibility of primary percutaneous 
coronary intervention via the distal radial approach in patients 
with ST-elevation myocardial infarction. Korean J Intern Med. 
2021;36(Suppl 1):S53-S61. [CrossRef]

23. Soydan E, Akın M. Left distal radial artery access site in primary 
percutaneous coronary intervention: is it safe? Balk Med J. 
2020;37(5):276-280. [CrossRef]

24. Soydan E, Akın M. Applicability of left distal radial artery access 
site in ST-segment elevation myocardial infarction; A compara-
tive evaluation with the conventional transfemoral approach. 
J Vasc Access. 2020;23(1):81-87. [CrossRef]

25. Sgueglia G, Summaria F, Gioffrè G, et al. TCT-782 Slender Distal 
transradial access for complex percutaneous coronary inter-
vention: a case-matched comparison with classical radial 
approach. J Am Coll Cardiol. 2019;74(13):B766. [CrossRef]

26. Bae D, Lee SY, Bae JW. TCT-798 patent radial artery after tran-
sradial coronary intervention via distal radial access at ana-
tomic snuffbox: optical coherent tomography study. J Am Coll 
Cardiol. 2019;74(13):B782. [CrossRef]

27. Liontou  C, Kontopodis  E, Oikonomidis  N, et al. Distal radial 
access: a review article. Cardiovasc Revasc Med. 2020;21(3):412-
416. [CrossRef]

28. Sheikh AR, Abdelaal E, Sastry S, Karim S, Zeb M. Novel distal left 
radial artery access in anatomical snuffbox for recanalization of 
proximal radial artery total occlusion and percutaneous coro-
nary intervention through left internal mammary artery. Circ 
Cardiovasc Interv. 2018;11(7):e006579. [CrossRef]

29. Kim Y, Jeong MH, Kim MC, et al. Successful primary percutane-
ous coronary intervention in patient with ST-segment elevation 
myocardial infarction via left snuffbox approach: patient 
advantages. Cardiol J. 2019;26(2):198-199. [CrossRef]

30. Roh  JW, Kim  Y, Lee  OH, et al. The learning curve of the distal 
radial access for coronary intervention. Sci Rep. 2021;11(1):13217. 
[CrossRef]

31. Riley RF, Henry TD, Mahmud E, et al. SCAI position statement on 
optimal percutaneous coronary interventional therapy for com-
plex coronary artery disease. Catheter Cardiovasc Interv. 
2020;96(2):346-362. [CrossRef]

32. Colletti  G, Auslender  J, De Meester  A, Aminian  A, Kayaert  P, 
Ungureanu  C. Feasibility and safety of performing complex 
coronary interventions by distal radial artery using the railway 
sheathless vascular system. J Invasive Cardiol. 
2020;32(12):459-462.

33. Kos  N, Nedic  M, Zeljkovic  I, et al. TCT CONNECT-427 initial 
experience with the distal radial (“snuffbox”) access for coro-
nary interventions. J Am Coll Cardiol. 2020;76(17):B183. 
[CrossRef]

34. Uddin MJ, Hashem S, Momen A, et al. TCTAP A-138 right distal 
radial artery access for coronary intervention: initial experience 
in Bangladesh. J Am Coll Cardiol. 2019;73(15):S72-S73. [CrossRef]

35. Kim  Y, Jeong  MH, Kim  I, et al. Intravascular ultrasound-guided 
percutaneous coronary intervention with drug-eluting stent for 
unprotected left main disease via left snuffbox approach. 
Korean Circ J. 2018;48(6):532-533. [CrossRef]

36. Oliveira  MDP, Navarro  EC, Alves de Sá  G, et al. Complex coro-
nary intervention via right distal transradial access with lusoria 
subclavian artery under refractory electrical storm: a really 
challenging case. J Invasive Cardiol. 2021;33(1):E65-E66.

37. Elbayoumi  M, Ghanem  I, Oraby  M, et al. Comparison of distal 
radial in the anatomical snuffbox VERSUS conventional TRAN-
SRADIAL access for chronic total occlusion percutaneous coro-
nary intervention (two centers experience). J Am Coll Cardiol. 
2020;75(11):1201. [CrossRef]

38. Gasparini GL, Garbo R, Gagnor A, Oreglia J, Mazzarotto P. First 
prospective multicentre experience with left distal transradial 
approach for coronary chronic total occlusion interventions 
using a 7 Fr Glidesheath Slender. EuroIntervention. 2019;15(1):126-
128. [CrossRef]

39. Lin CJ, Lee WC, Lee CH, et al. Feasibility and safety of chronic 
total occlusion percutaneous coronary intervention via distal 
transradial access. Front Cardiovasc Med. 2021;8:673858. 
[CrossRef]

40. Brilakis ES, Mashayekhi K, Tsuchikane E, et al. Guiding principles 
for chronic total occlusion percutaneous coronary intervention. 
Circulation. 2019;140(5):420-433. [CrossRef]

41. Lee OH, Roh JW, Im E, et al. Feasibility and safety of the left dis-
tal radial approach in percutaneous coronary intervention for 
bifurcation lesions. J Clin Med. 2021;10(10):2204. [CrossRef]

42. Gragnano  F, Branca  M, Frigoli  E, et al. Access-site crossover in 
patients with acute coronary syndrome undergoing invasive 
management. JACC Cardiovasc Interv. 2021;14(4):361-373. 
[CrossRef]

43. Grossman PM, Gurm HS, Mcnamara R, et al. Percutaneous coro-
nary intervention complications and guide catheter size: bigger 
is not better. JACC Cardiovasc Interv. 2009;2(7):636-644. 
[CrossRef]

44. Metz D, Meyer P, Touati C, et al. Comparison of 6F with 7F and 
8F guiding catheters for elective coronary angioplasty: results 
of a prospective, multicenter, randomized trial. Am Heart J. 
1997;134(1):131-137. [CrossRef]

45. Dautov R, Ribeiro HB, Abdul-Jawad Altisent O, et al. Effective-
ness and safety of the transradial 8Fr sheathless approach for 
revascularization of chronic total occlusions. Am J Cardiol. 
2016;118(6):785-789. [CrossRef]



Anatol J Cardiol 2022; 26: 163-171  Cao et al. Advancement in Distal Transradial Artery Access Interventions

171

46. Aminian  A, Iglesias  JF, Van Mieghem  C, et al. First prospective 
multicenter experience with the 7 French Glidesheath slender 
for complex transradial coronary interventions. Catheter Car-
diovasc Interv. 2017;89(6):1014-1020. [CrossRef]

47. Kassimis  G, Weight  N, Kontogiannis  N, Raina  T. Technical con-
siderations in transradial unprotected left main stem rotational 
atherectomy-assisted and IVUS-guided percutaneous coro-
nary intervention using the 7.5F Eaucath sheathless guiding 
catheter system. Cardiol Res. 2018;9(4):258-263. [CrossRef]

48. Zhao HQ, Banerjee S, Chen H, Li HW. Transradial percutaneous 
coronary intervention for left main bifurcation lesions using 

7.5-Fr sheathless guide catheter. Med (Baltim). 
2018;97(18):e0678. [CrossRef]

49. Meijers TA, Aminian A, van Wely M, et al. Randomized compari-
son between radial and femoral large-bore access for complex 
percutaneous coronary intervention. JACC Cardiovasc Interv. 
2021;14(12):1293-1303. [CrossRef]

50. Cai  GJ, Huang  HM, Li  F, Shi  GW, Yu  XL, Yu  L. Distal transradial 
access: a review of the feasibility and safety in cardiovascular 
angiography and intervention. BMC Cardiovasc Disord. 
2020;20(1):356. [CrossRef]


