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Introduction

In recent years, with the development of percutaneous 
coronary intervention, transradial coronary intervention 
(TRI) has surpassed transfemoral coronary intervention to 
become the preferred approach for percutaneous coronary 
intervention (1). Existing studies demonstrate that vascular 
complication and bleeding incidence has a direct relationship 
with the postoperative short-term and long-term survival 

rates of patients (2,3). Compared with transfemoral coronary 
intervention, TRI has advantages such as low incidence 
of puncture vascular complications, early ambulation, 
less bleeding, and is easily accepted by patients. Based on 
selected randomized studies, TRI is considered the default 
technique for coronary intervention (4). 

Radial artery occlusion is a common vascular complication 
following TRI, with an incidence of approximately 1–12% 
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(2-5). Due to the dual arterial supply to the hand, radial 
artery occlusion is generally asymptomatic and overlooked, 
though at times it may be associated with paresthesia, 
pain at the site of occlusion, loss of hand function, and 
distal ischemia (6). Determining how to reduce vascular 
complications and postoperative radial artery occlusion 
remains an issue that requires additional research. 

Compared with a classic wrist puncture for radial 
artery catheterization, distal radial artery puncture has 
the advantage of reducing the incidence of radial artery 
occlusion in anatomic and physiological principles (7). 
However, outcome comparisons between these two methods 
remain lacking. 

In this context, the current researchers attempted 
to puncture the distal radial artery for coronary artery 
intervention compared with the classic radial artery 
approach to explore the clinical effects and safety of the 
distal radial artery approach, and to assess whether it may be 
a better and novel option for coronary artery intervention. 

We present the following article in accordance with the 
STROBE reporting checklist (available at: http://dx.doi.
org/10.21037/apm-19-479). 

Methods

General information

A total of 620 patients who underwent percutaneous 
coronary intervention in our hospital for the first time 
from December 2017 to December 2018 were selected as 
study subjects. These patients were divided into two groups 
based on the puncture site: 312 patients who underwent 
percutaneous coronary intervention via the distal radial 
artery were enrolled in the distal radial artery puncture 
group; 308 patients who underwent percutaneous coronary 
intervention via the classic radial artery were enrolled in 
the radial artery puncture group. The trial was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by committee board of 
Tianjin Third Central Hospital and informed consent was 
taken from all the patients.

Distal radial artery puncture group

Prior to surgery, the Allen test was conducted on the 
bilateral radial artery of the patients in this group, and the 
bilateral blood supply recovery status was compared. The 
side with a faster recovery rate was selected as the operative 

side, and all the patients were provided with a load capacity 
of 300 mg of aspirin and 300 mg of clopidogrel (180 mg of 
ticagrelor) prior to undergoing surgery. 

Following the completion of routine disinfection, the 
tabatiere anatomique area was selected as the puncture site 
(Figure 1A), and 1% lidocaine was used for local anesthesia. 
The Seldinger method was used to make the puncture 
on the distal radial artery. Following successful puncture, 
a 6F artery sheath was placed (Figure 1B) and 4,000 U 
of heparin was injected into the sheath. Next, coronary 
angiography was conducted. Following the completion of 
the intervention, the artery sheath was removed; a piece of 
gauze folded three times was used to cover the puncture site. 
Concurrently, three elastic bandages were used in a crosswise 
manner as a pressure bandage (Figure 1C). One elastic 
bandage was removed every two hours, and the compression 
was completely relieved after six hours (Figure 1D). 

Radial artery puncture group 

Prior to surgery, the Allen test was conducted on the 
bilateral radial artery of the patients in this group and the 
bilateral blood supply recovery status was compared. The 
side with a faster recovery rate was selected as the operative 
side. All patients were provided with a load capacity of 
300 mg of aspirin and 300 mg of clopidogrel (180 mg of 
ticagrelor) prior to surgery. Following the completion 
of routine disinfection, the area at approximately 2 cm 
adjacent to the proximal end of the lateral wrinkle of the 
palm (the area with the highest radial artery fluctuation 
intensity) was used as the puncture site (Figure 2A) and 
1% lidocaine was used as a local anesthetic. The Seldinger 
method was used to make the puncture on the radial artery. 
Following successful puncture, a 6F radial artery sheath was 
placed (Figure 2B), and 4,000 U of heparin was injected into 
the sheath. Then, the coronary angiography was conducted, 
and the contrast agent dosage used during the procedure 
was recorded. After completion of the intervention, the 
artery sheath was removed, and an air pressure tourniquet 
(TERUMO; Model: XX*RF06; Batch no.: 180320) was 
immediately used to conduct hemostasis by compression on 
the puncture site (Figure 2C). Air was released once every  
2 hours to alleviate the pressure; compression was 
completely relieved after six hours (Figure 2D). 

Clinical observation index and result judgment standard 

The average puncture time, puncture success rate, surgery 
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Figure 1 Distal radial artery puncture method. (A) The puncture site of the tabatiere anatomique location; (B) the 6F artery sheath 
implantation; (C) the compression bandage with an elastic bandage (Youlishu) after the intervention; (D) the puncture site recovery status. 

Figure 2 Classic radial artery puncture method. (A) The recovery status of the puncture site; (B) the 6F artery sheath implantation; (C) the 
tourniquet compression bandage; (D) the recovery status of the puncture site after the intervention. 

A B

C D

C

A B

D



2571Annals of Palliative Medicine, Vol 9, No 5 September 2020

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2020;9(5):2568-2574 | http://dx.doi.org/10.21037/apm-19-479

time, and implanted stent for patients in the two groups 
were compared. The incidence of radial artery spasm, 
hematoma, and artery aneurysm in patients, and the 
incidence of radial artery occlusion prior to discharge 
were also recorded. Result judgment standards are given 
as follows: (I) successful radial artery puncture—following 
the radial artery puncture, the artery sheath was inserted; 
(II) radial artery puncture time—the time from initial 
local infiltration anesthesia to sheath insertion; (III) 
radial artery spasm—it was impossible to conduct a radial 
artery puncture; alternatively, although the puncture was 
successful, it was impossible to complete the surgery; (IV) 
radial artery occlusion—color ultrasound verified that the 
radial artery had no forward blood flow. 

Statistical analysis

The SPSS statistical software package (v.22.0) was used to 
conduct statistical analysis, and an χ2-test and t-test were 
used for the enumeration data and measurement data, 
respectively. Here, P<0.05 was considered to represent a 
statistically significant result. 

Results

Comparison of the baseline data of patients in the two 
groups 

For the distal radial artery puncture group, 160 patients 
were male, and 152 patients were female, and the mean 
age of these patients was 50.1±7.2 years old. For the radial 
artery puncture group, 157 patients were male, and 151 
patients were female, and the mean age of these patients 
was 51.2±7.3 years old. There was no significant difference 

in the case number, gender, age, hypertension, diabetes, 
hyperlipemia, and blood vessel diameter of patients in the 
two groups (P>0.05; see Table 1). Hence, the baseline data 
of the two groups were comparable. 

Comparison of the operative effects among patients in the 
two groups

There was no significant difference in the puncture success 
rate, average puncture time, surgery time, implanted stent, 
and vessel diameter of patients in these two groups (P>0.05; 
see Table 2). 

Comparison of complications among the patients in the two 
groups

The radial artery occlusion rate of patients in the distal 
radial artery group was significantly lower than in the 
classic radial artery puncture group, and the difference was 
statistically significant (P<0.05). 

The comparisons for intraoperative radial artery 
spasm, postoperative hematoma, arterial aneurysm, and 
arteriovenous fistula revealed no statistically significant 
difference (P>0.05; see Table 3). 

Discussion 

In the past two years, doctors performing coronary artery 
intervention have attempted to adopt the distal radial artery 
approach (8-11). Anatomic and physiological principles 
suggested the distal radial artery as an innovative approach 
for assessing coronary and endovascular procedures in 
existing studies (7). The distal radial artery, located at the 

Table 1 Comparison of baseline characteristics between two groups

Item Distal radial artery group (n=312) Classic radial artery (n=308)

Age, years 50.1±7.2 51.2±7.3

Male, case 160 157

Female, case 152 151

Hypertension, n (%) 189 (60.6) 174 (56.5)

Diabetes, n (%) 98 (31.4) 87 (28.2)

Hyperlipidemia, n (%) 138 (44.2) 129 (41.9)

Smoking, n (%) 176 (56.4) 168 (54.5)

There was no significant difference between the two groups (P>0.05).
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tabatiere anatomique area, is relatively thick and large with 
fixation, with an inner diameter of approximately 2 mm. 
It is located at the proximal end of the thumb artery. Even 
when radial artery occlusion complications occur, it will 
not affect the blood supply to the thumb, thereby making 
it possible to use the distal radial artery in intervention 
approaches. 

The reasons for radial artery occlusion primarily include 
extended compression time, inflammatory reaction, and 
thrombosis. In this study, the radial artery occlusion rate 
in the distal radial artery group and classic radial artery 
group was 1.9% and 5.19%, respectively. As expected, the 
radial artery occlusion rate in the distal radial artery group 
was much lower (P<0.05). The possible reasons for the 
lower occlusion rate in this group are as follows: (I) the 
location of the distal radial artery was relatively superficial, 
and the compression tension using gauze was small; (II) 
the distal radial artery is part of the bilateral blood supply, 
making it unsuitable for occlusion (7). Except for radial 
artery occlusion, the incidence of other complications such 
as radial artery spasm, hematoma, arterial aneurysm, and 
arteriovenous fistula was not significantly different between 
the two groups (P>0.05). In addition, the puncture success 
rate, puncture time, and operation time between the two 
groups were not significantly different (P>0.05). Thus, 
compared with classic radial artery puncture intervention, 
the distal radial artery intervention approach appears 
more convenient for hemostasis with a lower radial artery 
occlusion rate.

Currently, many studies pertaining to distal radial artery 
puncture in the coronary artery intervention process have 
verified the safety of this approach (5). The most recent 
guidance from Europe and Brazil regards the distal radial 
artery approach as the preferred path for coronary arterial 
intervention (12,13). Boncoraglio et al. (14) reported that 
distal radial artery puncture showed a good degree of safety 
in the emergency coronary artery intervention process 
for elderly patients. Our study also suggested that distal 
radial artery intervention can be used as an alternative path 
to the classic radial artery approach. For patients where 
performing a puncture on the routine radial artery site 
was unsuitable, an attempt to conduct a distal radial artery 
puncture could be made. 

The present study had several limitations. Since the 
case number of enrolled patients in the present study 
was relatively low, and all patients were derived from a 
single health center, a bias may have been present in the 
patient selection. If this was the case, this study cannot 
be considered a randomized controlled trial (RCT). 
Thus, to further assess the effects and safety of distal 
radial artery puncture in coronary artery intervention, 
more theoretical evidence is required for its clinical 
application, alongside an RCT with a sufficient number 
of patients. 

In conclusion, in this study, the distal radial artery 
approach had a lower rate of brachial artery occlusion, 
indicating that it can be used as an alternative to the classic 
radial artery approach.

Table 3 Comparison of radial artery complications after coronary intervention between two groups

Groups
Radial artery 

spasm
Postoperative 

hematoma
Arterial  

aneurysm
Arterio-venous-fistula

Radial artery 
occlusion

Total

Distal radial artery group (n=312), n (%) 9 (2.9) 4 (1.3) 0 (0) 1 (0.3) 6 (1.9) 20 (6.4)

Classic radial artery (n=308), n (%) 12 (3.9) 5 (1.6) 1 (0.3) 1 (0.3) 16 (5.2) 35 (11.4)

P 0.542 1.000 1.000 1.000 0.031 0.013

Table 2 Comparison of effects after coronary intervention between two groups

Groups
Vessel diameter 

(mm)
Average puncture  

time (min)
Puncture success  

rate, n (%)
Operation 
time (min)

Implanted 
stent (N)

Distal radial artery group (n=312) 2.2±0.5 5.4±1.6 296 (94.9) 50.0±8.3 1.7±0.4

Classic radial artery (n=308) 2.4±0.4 5.6±1.4 295 (95.8) 51.0±7.9 1.6±0.5

P 0.684 0.734 0.894 0.564 0.785
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