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Background/Aims: While distal radial artery (DRA) access is increasingly being used for diagnostic coronary angiography,
limited information is available regarding DRA size. We aimed to determine the DRA reference diameters of Korean patients
and identify the predictors of DRA diameter < 2.3 mm.

Methods: The outer bilateral DRA diameters were assessed using a linear ultrasound probe in 1,162 consecutive patients
who underwent transthoracic echocardiography. The DRA diameter was measured by the perpendicular angle in the dorsum
of the hand, and the average values were compared by sex. DRA diameter < 2.3 mm was defined as unsuitable for routine
diagnostic coronary angiography using a 5 Fr introducer sheath.

Results: The mean DRA diameters were 2.31 + 0.43 mm (right) and 2.35 + 0.45 mm (left). The DRA was smaller in women
than men (right: 2.15 £ 0.38 mm vs. 2.43 + 0.44 mm, p < 0.0071; left: 2.18 £ 0.39 mm vs. 2.47 £ 0.45 mm, p < 0.001). The
DRA diameter was approximately 20% smaller than the radial artery diameter. A total of 630 (54.2%) and 574 (49.4%) pa-
tients had DRA diameter < 2.3 mm in the right and left hands, respectively. Female sex, low body mass index (BMI), and low
body surface area (BSA) were significant predictors of DRA diameter < 2.3 mm.

Conclusions: We provided reference DRA diameters for Korean patients. Approximately 50% of the studied patients had
DRA diameter < 2.3 mm. Female sex, low BMI, and low BSA remained significant predictors of DRA diameter < 2.3 mm.

Keywords: Radial artery; Ultrasonography; Body mass index; Body surface area

INTRODUCTION

Radial access is recommended as the standard approach for
coronary angiography (CAG) and percutaneous coronary in-
tervention (PCI) based on the evidence that it is associated
with reduced mortality and bleeding events compared to
femoral access [1-3]. The use of distal radial access has re-
cently increased owing to the publication of several studies
that reported easy hemostasis, decreased bleeding, and low
arterial occlusion rates with its use [4-6]. However, the distal
radial artery (DRA) diameter is smaller than the radial artery
(RA) diameter, which may limit its widespread use [5]. There
is a lack of information regarding DRA diameter, which may
complicate the identification of suitable patients in whom
distal radial access may be adopted. This study aimed to de-
termine the DRA reference diameter using ultrasonography
in Korean patients. We also evaluated the clinical factors
predictive of a DRA diameter < 2.3 mm.

METHODS

Study population

This was a retrospective observational study (DRAUS Clini-
calTrials.gov identifier: NCT04303923). Between July 2017
and April 2018, 1,162 patients scheduled for transthoracic
echocardiography were recruited in the echocardiography
laboratory at a single center (Fig. 1). Cases with patients un-
der 20 years of age, images of poor quality and difficult to
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interpret, and repeated measurements in the same patients
were excluded. If a patient was scheduled for an invasive
coronary procedure, that patient was moved to the cath-
eterization laboratory after finishing the ultrasonographic
evaluation in the echocardiography laboratory. Our local In-
stitutional Review Board of Wonju Severance Christian Hos-
pital approved the study protocol (CR318128) and waived
the requirement for written informed consent due to the
study’s retrospective nature.

Study endpoints

The primary endpoint was the mean DRA diameter of both
hands. The secondary endpoints were the mean diameter of
both RA, arterial diameter indexed according to body surface
area (BSA), DRA/RA ratio, and proportion of patients with
a DRA diameter < 2.3 mm. The reference diameter of 2.3
mm was derived from the average value (2.27 mm) of seven
available radial introducer sheaths (Table 1). A DRA diameter
< 2.3 mm was defined as unsuitable for routine diagnostic
coronary angiography using a 5 Fr introducer sheath. BSA
was calculated using the Mosteller formula as follows [7]:

BSA (m?)= height (cm) x weight (kg)
3,600 (cm x kg/m?)

Assessment of arterial diameter by
ultrasonography
The patients were asked to relax on a bed in a quiet room.

https://doi.org/10.3904/kjim.2020.685


www.kjim.org

|
Lee JW, et al. Reference diameter of the DRA KJ I M Q‘

The anatomical landmark for the DRA measurement was

1,183 Patients undergoing arterial ultrasonography the dorsum of the hand in which the DRA was superficially
July 2017-April 2018 . . .
o P located (Fig. 2). The RA diameter was measured as a dis-
21 Exclusion tance of 2 to 3 ¢cm above the wrist crease. The DRA and
8 Repeated measurement . X i L i
4 Age < 20 years the cephalic vein were discriminated using color Doppler
9 Missing data because of poor image quality . . .
and vessel compression methods with an ultrasonographic
1,162 Complete assessment of probe. The round shape of the artery in the short-axis plane
the distal radial and radial arteries in both hands

I was determined by tilting of the probe. The outer diameters

of the DRA and RA were assessed at a perpendicular angle,
-

and the average values were recorded. The vessel diame-
ters were measured twice by experienced sonographers and
confirmed by a dedicated investigator using an 11L-D linear

Figure 1. Study flowchart.

Table 1. Outer diameter of radial introducer sheaths

Outer diameter (mm)

Product name Company

4 Fr 5 Fr 6 Fr 7 Fr
Glidesheath Slender® Terumo Corporation - 2.13 2.46 2.79
Prelude IDeal™ Merit Medical Systems, Inc. 178 213 2.44 277
RAIN Sheath™ Cordis, a Cardinal Health company 1.79 214 2.46 2.82
Radifocus® Introducer I Terumo Corporation 1.96 2.29 2.62 2.95
PreludeEASE™ Merit Medical Systems, Inc. 2.07 2.38 2.66
AVANTI®* Cordis, a Cardinal Health company 2.06 2.4 2.72 3.07
Flexor® Check-Flo® Cook Medical 2.06 2.41 273 3.08
Average 1.95 2.27 2.58 2.91

=
T

Distal radial artery

First Second
metacarpal metacarpal
bone bone

Extensor pollicis brevis tendon

Radial artery

Distal radial artery
Extensor pollicis longus tendon

Figure 2. Assessment of the distal radial artery diameter using ultrasonography. (A) Hand position for the assessment of the distal radial
artery. (B) Ultrasonographic image showing the short-axis plane of the distal radial artery between first and second metacarpal bone. (C)
Schematic illustration showing the relationship between the distal radial artery and extensor pollicis longus tendon.
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array ultrasound probe transducer (4.5 to 12.0 MHz band-
width) with a Vivid E95 (GE Health Care, Milwaukee, WI,
USA) or an L12-3 broadband linear array ultrasound probe
transducer (3.0 to 12.0 MHz bandwidth) with a Philips EPIQ
7 (Philips Medical Systems, Andover, MA, USA). The intra-
class correlation coefficients of intra- and interobserver vari-
abilities in the arterial diameter measurements were 0.97
and 0.98.

Statistical analysis

Continuous variables were expressed as mean + standard
deviation and compared using the two-sample t test. Cate-
gorical variables were expressed as counts and percentages,
and the statistical analyses were performed using the chi-
square test. Simple and multiple logistic regression analyses
were used to predict a DRA diameter < 2.3 mm. Model 1
was adjusted for body mass index (BMI) and other signifi-
cant variables in a simple logistic regression analysis. Model
2 was adjusted for the same variables; however, BMI was re-
placed with BSA. Statistical significance was set at p < 0.05.
The statistical analyses were performed using SAS version
9.4 (SAS Institute, Cary, NC, USA) and MedCalc for Win-
dows version 19.4.1 (MedCalc Software, Ostend, Belgium).

RESULTS

Baseline characteristics

Table 2 summarizes the baseline characteristics of the en-
rolled patients. The mean age was 65.1 + 13.0 years, and
671 (57.7%) were male. The female patients were older
and had a similar BMI but lower BSA than the male patients.
The medical histories of hypertension, diabetes mellitus,
dyslipidemia, chronic kidney disease, coronary artery occlu-
sive disease (CAOD), old cerebrovascular accident, peripher-
al arterial occlusive disease, and atrial fibrillation were similar
between the two groups. There were no statistical differ-
ences in the history of CAG, PCl, or the use of radial access.

DRA and RA diameters and characteristics

The mean DRA diameters were 2.31 + 0.43 mm (total pa-
tients), 2.43 + 0.44 mm (men), and 2.15 + 0.38 mm (wom-
en) in the right hand and 2.35 + 0.45 mm (total patients),
2.47 £ 0.45 mm (men), and 2.18 + 0.39 mm (women) in the
left hand (Table 3). The DRA and RA sizes were significantly
smaller in women (Fig. 3). However, the DRA and RA diam-
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eters indexed by BSA were similar in men and women. The
DRA/RA ratios were 0.81 £0.12 and 0.83 + 0.12 in the right
and left hands, respectively.

The proportion of patients with a DRA diameter < 2.3
mm in the right and left hands was 54.2% and 49.4%, re-
spectively. The proportion of women with a DRA diameter
< 2.3 mm was greater than that of men (67.8% vs. 44.3%,
p < 0.001 in the right hand; 66% vs. 37.3%, p < 0.001 in
the left hand). Fig. 4 shows the cumulative frequency of the
DRA and RA diameters for men and women.

Clinical predictors of a DRA diameter < 2.3 mm
In the simple logistic regression analysis, female sex, BMI,
BSA, CAOD, and history of PCl were the common predictors
of a DRA diameter < 2.3 mm (Table 4). In the multiple lo-
gistic regression analysis, female sex (odds ratio [OR], 2.740;
95% confidence interval [Cl], 2.135 to 3.516) and BMI (OR,
0.931; 95% Cl, 0.899 to 0.964) were significant predictors
of a right DRA < 2.3 mm in Model 1. Age (OR, 0.987; 95%
Cl, 0.976 to 0.997), female sex (OR, 1.851; 95% Cl, 1.387
to 2.471), and BSA (OR, 0.148; 95% Cl, 0.066 to 0.334)
were significant predictors of a right DRA diameter < 2.3
mm in Model 2. The predictors of a left DRA diameter < 2.3
mm were similar.

DISCUSSION

The main aim of this study was to determine the DRA refer-
ence diameter in Korean patients. The mean DRA diameters
were 2.31 + 0.43 mm (right) and 2.35 + 0.45 mm (left).
Women had a smaller DRA than men (2.15 £ 0.38 mm vs.
2.43 = 0.44 mm in the right hand; 2.18 £ 0.39 mm vs.
2.47 = 0.45 mm in the left hand). The other major findings
were as follows: (1) DRA diameter was approximately 20%
smaller than RA diameter; (2) female patients had a smaller
DRA diameter than male patients; (3) approximately 50%
of patients had a small DRA (< 2.3 mm); and (4) female sex,
low BMI, and low BSA were predictors of a DRA diameter
<2.3mm.

Several studies have reported on DRA diameter (Table 5).
Mizuguchi et al. [8] evaluated the DRA at two available punc-
ture points (within and outside the anatomical snuffbox [on
the dorsum of the hand]) using ultrasonography in 228 pa-
tients. The measured DRA diameter was similar to that ob-
served in the present study. The DRA increased in size the
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Characteristic

Total patients (n = 1,162) Men (n = 671) Women (n = 491) p value
Age, yr 65.1 +£13.0 63.6+129 671129 < 0.001
Height, cm 160.7 £ 9.5 166.5 £ 6.7 152.8 £6.5 < 0.001
Weight, kg 65.0+12.4 69.7 £ 11.5 58.6 +10.6 <0.001
BMI, kg/m? 25136 25134 25.0+39 0.858
BSA, m? 1.70 £0.20 1.79 £ 0.17 1.57 £0.16 <0.001
Medical history
Hypertension 690 (59.4) 400 (59.6) 290 (59.1) 0.851
Diabetes mellitus 332 (28.6) 189 (28.2) 143 (29.1) 0.721
Dyslipidemia 606 (52.2) 345 (51.4) 261 (53.2) 0.557
Chronic kidney disease 114 (9.8) 67 (10) 47 (9.6) 0.815
CAOD 207 (17.8) 129 (19.2) 78 (15.9) 0.142
Ml 83 (7.1) 59 (8.8) 24.(4.9) 0.011
CABG 8(0.7) 7(1.0) 1(0.2) 0.087
CVA 96 (8.3) 60 (8.9) 36 (7.3) 0.325
PAOD 42 (3.6) 30(4.5) 2(2.4) 0.067
Atrial fibrillation 139 (12) 90 (13.4) 49 (10) 0.075
Current smoking 230(19.8) 210 (31.3) 20 (4.1) < 0.001
Systolic BP, mmHg 1349 + 19.6 135.2 + 19.9 1345+ 19.2 0.535
Diastolic BP, mmHg 785+12.4 791 £12.6 777 £12.2 0.067
Heart rate, bpm 731143 727 £ 14.3 73.7 £14.3 0.206
History of CAG 295 (25.4) 176 (26.2) 119 (24.2) 0.441
History of PCl 168 (14.5) 104 (15.5) 64 (13) 0.238
History of radial access 288 (24.8) 172 (25.6) 116 (23.6) 0.434
Left radial artery 233 (75.4) 140 (76.9) 93 (73.2) 0.458
Right radial artery 94 (30.4) 56 (30.8) 38(29.9) 0.873

Values are presented as mean + standard deviation or number (%).
BMI, body mass index; BSA, body surface area; CAOD, coronary artery occlusive disease; MI, myocardial infarction; CABG, coro-
nary artery bypass graft; CVA, cerebrovascular accident; PAOD, peripheral arterial occlusive disease; BP, blood pressure; CAG, coro-

nary angiography; PCl, percutaneous coronary intervention.
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__ 554
£ 504 304 283
£ 451
o 4.0+ . 215
£ 354
<
S 3.04
& 254
£ 2.0+
< 15+

1.0 1

Right distal radial  Left dlstal radial R|ght radial Left radlal

B3 Male B8 Female

Figure 3. Differences in the distal radial and radial artery diame-
ters by sex.
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day after the procedure and then returned to the baseline
measurement after 1 month. The DRA diameter in the ana-
tomical snuffbox was greater in a Japanese study than that
observed in our study [9]. Based on the quantitative coronary
angiography data obtained by Kim et al. [6], the DRA size af-
ter the injection of spasmolytics (nitroglycerin and verapamil)
was similar to that reported by Norimatsu et al. [9] and was
greater than that noted in our study. The smallest DRA diam-
eter was reported by Naito et al. [10] (2.04 + 0.60 mm in men
and 1.96 = 0.44 mm in women). The angiographic evaluation
of 52 patients from Italy revealed a mean DRA diameter of
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Table 3. Diameters and characteristics of the distal radial and radial arteries

Characteristic Total patients (n = 1,162) Men (n = 671) Women (n = 491) p value
Vessel diameter, mm
Distal radial
Right 231043 243 +0.44 2.15+0.38 <0.001
Left 2.35+0.45 2.47 £ 0.45 2.18 £ 0.39 <0.001
Radial
Right 2.90+0.52 3.07 £ 0.47 2.66 + 0.49 < 0.001
Left 2.86 +0.54 3.04 +0.51 2.63+£0.49 < 0.001
A Diameter (radial — distal radial)
Right 0.59 +£0.38 0.64 +0.39 0.51+0.36 < 0.001
Left 0.52+0.38 0.57 £ 0.39 0.45+0.35 < 0.001
Diameter index, mm/BSA
Distal radial
Right 1.37 £ 0.26 1.36 £0.26 1.38 £ 0.27 0.218
Left 1.39 + 0.27 1.39+0.27 1.40 £ 0.28 0.351
Radial
Right 1.72 £0.32 1.73+0.30 1.71 £0.35 0.368
Left 1.70 £0.32 1.71£0.31 1.69+0.34 0.291

Ratio of arterial size
Distal radial/radial

Right 0.81£0.12 0.80+0.12 0.82+0.12 0.001

Left 0.83+0.12 0.82+0.12 0.84+0.12 0.004
Distal radial artery < 2.3 mm

Right 630 (54.2) 297 (44.3) 333 (67.8) < 0.001

Left 574 (49.4) 250 (37.3) 324 (66) < 0.001

Both 476 (41) 193 (28.8) 283 (57.6) < 0.001

Values are presented as mean + standard deviation or number (%).
BSA, body surface area.
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Figure 4. Cumulative frequencies of the distal radial artery (DRA) and radial artery (RA) diameters (A) in the right and (B) left hands of
men versus women.
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Table 4. Predictors of a distal radial artery < 2.3 mm

Multivariate

} Univariate
Variable Model 1 Model 2

OR 95% Cl pvalue OR 95% Cl pvalue OR 95% Cl p value

Right distal radial artery

Age 1.001 0.992-1.010 0.862 0993 0.984-1.003 0.164 0987 0.976-0.997  0.013
Female sex 2.654 2.081-3.384 <0.001 2740 2.135-3.516 <0.001 1.851 1.387-2.471 <0.001
Height 0.956 0.944-0.968 < 0.001

Weight 0.965 0.956-0.975 <0.001

BMI 0.940 0.910-0.971 <0.001 0.931 0.899-0.964 < 0.001

BSA 0.099 0.053-0.184 <0.001 0.148 0.066-0.334 < 0.001
Hypertension 0.852 0.673-1.079 0.184

DM 0.950 0.736-1.227 0.696

Dyslipidemia 0.805 0.639-1.015 0.067

CKD 1.278 0.863-1.894  0.221

CAOD 0.666 0.492-0.900 0.008 0.785 0.405-1.521 0.473 0.758 0.391-1.469 0.412
Ml 0.812 0.520-1.269  0.361

CVA 1.145  0.751-1.747 0.528

PAOD 1721 0.896-3.304  0.103

Atrial fibrillation 0.988 0.693-1.410 0.948

History of PCl 0.656 0.472-0.911 0.012 0.865 0.422-1.774  0.693 0.899 0.438-1.845 0.772

History of right radial access ~ 0.617 0.378-1.007  0.053
Left distal radial artery

Age 0995 0.986-1.004 0.273 0986 0.976-0996 0.007 0.983 0.971-0.993  0.001
Female sex 3.267 2.561-4.168 <0.001 3.513 2730-4.521 <0.001 2.671 1.992-3.583 <0.001
Height 0.957 0.945-0.969 <0.001

Weight 0.969 0.959-0.979 <0.001

BMI 0.953 0.923-0984 0.003 0.945 0.912-0.980  0.002

BSA 0.117  0.063-0.216 < 0.001 0.267 0.116-0.613 0.002
Hypertension 0.775 0.613-0.980  0.033 0.924 0.712-1.200  0.555 0.921 0.710-1.195 0.536
DM 0.889 0.689-1.146 0.363

Dyslipidemia 0.755 0.599-0.951 0.017 0.805 0.623-1.040 0.097 0.790 0.612-1.020 0.070
CKD 1.298 0.880-1.915 0.188

CAOD 0.680 0.502-0.922  0.013 0.892 0.452-1.757 0.740 0.879 0.446-1.732 0.710
Ml 0.770  0.491-1.208  0.256

CVA 1.289 0.847-1.962 0.235

PAOD 1.250 0.673-2.321 0.480

Atrial fibrillation 0.917 0.643-1.307 0.630

History of PCl 0.675 0.484-0940 0.020 0.888 0.427-1.847  0.750 0.909 0.437-1.890 0.798

History of left radial access 1170  0.692-1.979 0.557

Model 1: clinical risk factors and BMI; Model 2: clinical risk factors and BSA.

OR, odds ratio; Cl, confidence interval; BMI, body mass index; BSA, body surface area; DM, diabetes mellitus; CKD, chronic kidney
disease; CAOD, coronary artery occlusive disease; MI, myocardial infarction; CVA, cerebrovascular accident; PAOD, peripheral arte-
rial occlusive disease; PCl, percutaneous coronary intervention.
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Table 5. Comparison of distal radial artery diameters among studies
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25+05
1.96 + 0.44
R:2.17 £0.47

L:2.22+0.52

26+05
2.04 £0.43

R: 2.44 + 0.47

26+0.5

46

96
105

142

Within ASB
Within ASB
Outside ASB

Ultrasonography

Japan

Norimatsu et al. [9]

15
48

120

1

Ultrasonography

Japan

Naito et al. [10]

R:2.36 + 0.49
L:2.41 £0.50

103

51

Korea Ultrasonography

Lee et al. (LeDRA) [5]

L: 251 £0.47
2.65 +0.46

2.40+0.53

32

69
43

101

Within ASB
Within ASB

Angiography

Korea

Kim et al. [6]

52 222014

Angiography

[taly

Valsecchi et al. [11]

ASB, anatomical snuffbox; R, right; L, left.
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2.22 £ 0.14 mm after the administration of a vasodilatory
cocktail containing 2.5 mg of verapamil, 1 mL of lidocaine
hydrochloride, and 1 mL of bicarbonate [11]. The inconsistent
values may be attributed to disparate definitions of vessel di-
ameter and different points of measurement among investi-
gators. Naito et al. [10] measured the vessel diameter of the
tunica media, while we measured the outer surface of the
vessels because the ultrasonographic resolution was not opti-
mal to clearly define the inner wall of the DRA. The anatom-
ical landmarks for the measurement of vessel diameter may
also differ among investigators. To the best of our knowl-
edge, our study included the largest number of patients to
evaluate the DRA diameter. Furthermore, this study provides
information on the DRA and RA diameters.

There is no consensus regarding the ideal method for as-
sessing DRA diameter. The arterial diameter may be affected
by emotional status, room temperature, vasospasm during
skin preparation with cold antiseptic agents (povidone-io-
dine, betadine, and chlorhexidine gluconate), the use of
spasmolytics before measurement, ultrasonographer’s tech-
nical skills, and discordance between ultrasonography and
angiography measurement methods. Accordingly, a system-
atic protocol for assessing DRA diameter from the time of
adopting the initial approach during follow-up, especially
using ultrasonography, would aid in popularizing this novel
approach based on the anatomic and physiological rationale
[12,13]. Of note, the diameter of the actual punctured site
of the DRA may be equal to or greater than the measured
value because the needle usually punctures the vessel wall
in an area proximal to the measured area [8].

In this study, the DRA diameter was apparently associated
with a low BMI and a low BSA. BMI was significantly cor-
related with DRA diameter (r = 0.66, p < 0.0001) in a Japa-
nese study of 142 patients [9]. However, another Japanese
study of 120 patients did not report an association between
vessel diameter and clinical variables, including BMI, in mul-
tivariate analysis [10]. In our study, a low BMI was a signifi-
cant predictor of a DRA diameter < 2.3 mm in both hands.
Moreover, female sex and a low BSA were strong predic-
tors of a DRA diameter < 2.3 mm. The association between
sex and RA diameter was reported in several studies. In a
large-scale study evaluating RA diameter that included 1706
patients from Indonesia, India, and Macedonia, female sex
was associated with a small RA (diameter < 2.8 mm) (OR,
1.72; 95% Cl, 1.40 to 2.12; p < 0.001); however, a BMI <
25 kg/m? was not a predictor for a small RA (OR, 1.0; 95%

https://doi.org/10.3904/kjim.2020.685


www.kjim.org

Lee JW, et al. Reference diameter of the DRA

Cl,0.821t01.22; p=0.93) [14]. A study conducted of a pop-
ulation in the United States (n = 175) reported that female
sex was the only predictor of a small RA diameter [15]. Data
showing an association between a low BSA with a small
DRA are not available except in the current study. Howev-
er, there were no sex-based differences in the indexed DRA
diameter by BSA. It is worth remembering the guideline for
echocardiography, which states that the cardiac volume, di-
mension, and valve area should be indexed with BSA for
comparison with individuals with different body sizes [16-
18]. From this viewpoint, a smaller DRA may be present in
women with a small body size, indicating a low BSA.

A small DRA diameter is a natural limitation that should
be overcome for routine CAG and PCl. An international
consensus paper on preventing radial artery occlusion (RAO)
after transradial angiography and interventions reported
that RAO was significantly associated with an RA/sheath ra-
tio < 1 as well as female sex, a low BMI, age, and ethnicity
[19]. Miniaturized devices with a hydrophilic coating, such
as the sheathless guiding catheter (Asahi Intecc, Nagoya,
Japan) and the Glidesheath slender sheath (Terumo, Tokyo,
Japan), may increase the possibility of using the distal radial
access in patients with a small DRA and reduce the risk of
DRA occlusion. A randomized study comparing distal radial
access and radial access is warranted to delineate the clinical
benefits and disadvantages of this alternative route.

This study has several limitations. First, the arterial diam-
eters might have been underestimated because vasodila-
tors were not intended to be used before measurements
were taken in the echocardiography laboratory. Second, the
measured DRA diameters do not reflect normative values in
the general population. However, patient-level data may be
valuable for individuals scheduled to undergo invasive cor-
onary procedures. Third, there was a discrepancy between
the actual puncture site and the point of measurement. A
standardized protocol for assessing the DRA diameter is
warranted. Fourth, technical difficulties in identifying the
true inner lumen may lead to vessel size overestimations and
an increased risk of arterial occlusion.

In conclusion, here we provided the DRA reference di-
ameters of Korean patients. Approximately 50% of patients
had a DRA diameter < 2.3 mm. Female sex, a low BMI, and
a low BSA remained significant predictors of a DRA diam-
eter < 2.3 mm. Ultrasonographic evaluations with clinical
assessments may guide the use of distal radial access.
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1. This study provides the distal radial artery (DRA)
reference diameters of Korean patients. The mean
DRA diameters were 2.31 £ 0.43 mm (total pa-
tients), 2.43 + 0.44 mm (men), and 2.15 + 0.38
mm (women) in the right hand and 2.35 + 0.45
mm (total patients), 2.47 + 0.45 mm (men), and
2.18 £ 0.39 mm (women) in the left hand.

2. The DRA diameter was approximately 20% small-
er than the radial artery diameter. Approximately
50% of patients had a DRA diameter < 2.3 mm.

3. Female sex, a low body mass index, and a low
body surface area were strong predictors of a DRA
diameter < 2.3 mm.
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