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CLINICAL RESEARCH

CORONARY INTERVENTIONS

A randomised comparison of incidence of radial artery
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Abstract

Aims: The aim of this study was to compare incidences of radial artery occlusion (RAO) and spasm (RAS)
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associated with transradial coronary intervention (TRI) using a 6.5 Fr SheathLess hydrophilic-coated guide
catheter (SH-GC) vs. a 6.0 Fr Glidesheath Slender (GSS).
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Methods and results: We conducted an open-label, single-centre, randomised study to compare radial
complications in 600 consecutive patients undergoing elective TRI using 6.5 Fr SH-GC (n=300) or 6.0 Fr
GSS (n=300) between 2015 and 2016. The primary endpoint was a composite of RAO evaluated by sono-
graphy and symptomatic RAS. The mean diameter of radial arteries was 2.20 mm in both groups; how-
ever, the sheath/radial artery diameter (S/RA) ratio was significantly smaller in the SH-GC group (1.03 vs.
1.17, p<0.001). SH-GC was associated with a higher rate of system crossover (1.7% vs. 0.7%, p=0.450)
and coronary ostial dissection (1.0% vs. 0.3%, p=0.624), although there were no statistically significant dif-
ferences. The incidence of major adverse cardiac events was comparable. A lower incidence of RAO and
access-site crossover owing to RAS was significantly associated with SH-GC (0.0% vs. 2.0%, p=0.031).
Multivariate analysis revealed that a larger S/RA ratio predicted RAO and RAS independently (p=0.007).

Conclusions: The 6.5 Fr SH-GC offers a promising alternative to conventional TRI and is associated with
fewer radial complications than the 6.0 Fr GSS.
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Abbreviations

AHA/ACC American Heart Association/American College of
Cardiology

CABG coronary artery bypass graft

cl confidence interval

GC guiding catheter

GSS Glidesheath Slender

MACE major adverse cardiac events

OR odds ratio

RAO radial artery occlusion

RAS radial artery spasm

SH-GC SheathLess hydrophilic-coated guide catheter
S/RA sheath/radial artery diameter

TRI transradial coronary intervention
TFA transfemoral approach

Introduction

Transradial coronary intervention (TRI) has been associated with
a significant reduction of vascular complications and an improve-
ment in resuming patient mobility, compared with the transfemo-
ral approach (TFA)!'2. Use of TRI may be expanding?, but wider
adoption seems to be limited by the occurrence of radial artery
occlusion (RAO) and spasm (RAS). The presence of radial arteries
smaller than the external diameter of 6.0 Fr introducer sheaths is
an inherent risk of post-procedural RAO?®. Moreover, RAS causes
not only patient discomfort but also procedural failure because of
failed cannulation and catheter trapping*”.

Less invasive TRI devices have been developed to overcome
these limitations. The SheathLess Eaucath hydrophilic-coated guide
catheter (SH-GC; Asahi Intecc, Aichi, Japan) has a hydrophilic sur-
face coating intended to allow direct insertion via the radial arteries
without an introducer sheath®. The 6.5 Fr SH-GC can be used as
a 6.0 Fr TRI system and has a smaller external diameter (2.16 mm)
than that of conventional 5.0 Fr introducer sheaths (2.29 mm)
(Figure 1). A previous study showed that the RAO and RAS rates
associated with the 6.5 Fr SH-GC in 146 patients were 0.7% and
0.0%, respectively, with a procedural success rate of 95.2%’. The
Glidesheath Slender® (GSS; Terumo Corp., Tokyo, Japan) is a dedi-
cated radial sheath with an inner diameter compatible with 6.0 Fr
guiding catheters (GC) and a small external diameter (2.46 mm)
because the thickness of the sheath wall has been reduced from 0.20
to 0.12 mm (Figure 1). In a previous feasibility study of 6.0 Fr GSS,
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Figure 1. The outer diameters of various sheaths including the 6.5 Fr
SheathLess Eaucath guiding catheter; the 6.0 Fr Glidesheath Slender,
and the 6.0 Fr conventional guiding catheter.
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the RAO and RAS rates were 0.88% and 4.4%, respectively, with
a procedural success rate of 99.1% in 114 patients®.

Although the feasibility of both devices has been confirmed
individually, no study has conducted a direct comparison of the
incidence of procedure-related RAO and RAS in TRI using 6.5 Fr
SH-GC and 6.0 Fr GSS. We performed a randomised trial to compare
the incidence of radial complications between these two systems.

Editorial, see page 1981

Materials and methods

STUDY POPULATION

This study (UMIN000019739) was a prospective, open-label, sin-
gle-centre randomised trial enrolling patients with coronary artery
disease who underwent elective TRI between January 2015 and
May 2016. Eligible patients were consecutively included if use of
a 6.0 Fr system was planned and were assigned in a 1:1 ratio to
TRI using either a 6.5 Fr SH-GC or a 6.0 Fr GSS chosen via sealed
envelopes containing random numbers. We excluded patients under-
going emergent revascularisation, those with chronic long-segment
total occlusions, those on haemodialysis, and those with a history
of coronary artery bypass grafts (CABG) using both radial arteries.
Patients requiring an atherectomy with a large rota burr (>1.5 mm)
and those with bifurcation lesions requiring a two-stent strategy were
also excluded. This study was approved by the institutional review
board of our hospital. All patients gave written informed consent.

TRI PROCEDURE

Sublingual nitroglycerine spray was administered to all patients
to prevent RAS before local anaesthesia with 2.0 cc of lidocaine
2.0%”’. A radial puncture was performed using the Seldinger tech-
nique with an 18G needle for both groups. Preprocedural sedation
was not performed for any patients.

In patients treated using a 6.5 Fr SH-GC, a 4.0 Fr conventional
sheath was initially introduced. The sheath was then exchanged
over a J-tipped 0.035-inch wire, and an SH-GC was inserted into the
radial artery after making a small skin incision in an access site with
a surgical scalpel. In patients treated using the 6.0 Fr GSS, sheath
cannulation was performed with a 0.025-inch wire, and a conven-
tional 6.0 Fr GC was used. If TRI could not be completed using
the randomised system, a crossover was made to another system
and/or access (e.g., femoral) site according to operator decision. At
the start of the procedure, unfractionated heparin (7,500 IU) was
infused intravenously. Activated clotting time was monitored dur-
ing the procedure and maintained above 200 sec. The randomised
devices were removed soon after TRI was completed. Haemostasis
of the access sites was attempted using the TOMETA KUN™ com-
pression system (Zeon Medical, Tokyo, Japan)'°. The compression
system was deflated at 30 min intervals to 20 mmHg for 120 min,

and haemostasis was maintained for six hours at the longest.

ULTRASOUND EVALUATION OF THE RADIAL ARTERIES
Before randomisation, ultrasound evaluation of the radial arteries
was performed using a 10 MHz linear transducer. The internal
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lumen diameter of the radial artery was recorded as the distance
between the inner walls by sonographers in the ultrasound labo-
ratory of our institution®. The radial artery diameter was meas-
ured to be approximately 1.0 cm proximal to the styloid process,
where the puncture was usually made. Operators performing TRI
were blinded to the preprocedural radial artery ultrasound find-
ings. Radial artery complications were evaluated using ultra-
sound at 30 days after TRI again by the sonographers, who
were blinded to the randomised TRI procedures as independent
observers.

STUDY ENDPOINTS AND DEFINITIONS

The primary endpoint was the composite of RAO 30 days after
TRI, defined as absence of antegrade flow on Doppler ultrasound,
and symptomatic RAS during TRI. RAS was defined as intoler-
able pain perceived by patients and/or difficulty of manipulation
of sheaths or GCs*. RAS severity was classified as mild (grade
1) to very severe (grade 4) as previously described®. Moderate to
very severe RAS (grades 2-4) was defined as symptomatic RAS
in this study. Two experienced research staff members adjudicated
the incidence and severity of RAS based on patients’ complaints
and medical records in the general wards on the day of the TRI
procedure. They were blinded to patient randomisation. The sec-
ondary endpoints were procedural success without crossover to
another system and/or access site, incidences of major adverse car-
diac events (MACE), and occurrence of other radial complications
within 30 days. Procedural success was defined as post-proce-
dural residual stenosis of <30% and Thrombolysis In Myocardial
Infarction (TIMI) grade 3 angiographic flow on final angiography'.
MACE included cardiac death, procedure-related myocardial
infarction, definite stent thrombosis, and target lesion revasculari-
sation, assessed in the outpatient clinic by attending physicians.
The other radial complications included pseudoaneurysm, arte-
riovenous fistula, and access-site haemorrhage. Pseudoaneurysm
and arteriovenous fistula were also evaluated using sonography.
Access-site haemorrhage was defined as major if associated with
haemoglobin loss of >3.0 g/dl or the need for additional interven-
tions. Minor access-site haemorrhage was defined as local haema-
toma >3.0 cm diameter without haemoglobin loss of >3.0 g/dl or
the need for additional interventions®.

DATA ANALYSIS AND STATISTICAL METHODS

The trial was powered to test superiority of the primary compos-
ite outcome. We expected composite RAO and RAS rates of 0.7%
in the 6.5 Fr SH-GC group’ and 5.2% in the 6.0 Fr GSS group®.
A total of 264 patients per group were chosen to provide >80.0%
power and a two-sided o of 5.0% to detect a significant difference
in the primary outcome. Categorical variables were reported as
percentages and compared using the chi-square or Fisher’s exact
test. Continuous variables were reported as means+standard devia-
tion and compared using the t-test. To identify independent predic-
tors of composite RAO and grade 4 RAS, all baseline values of

characteristics were pre-screened by univariate logistic regression

analysis. Four univariate predictors of RAO and grade 4 RAS
were included in a multivariate logistic regression analysis with
stepwise procedures where potential predictors were entered and
retained in the model at p<0.25. A subsequent multivariate model,
including all significant variables, was established to estimate
odds ratios (OR) and 95% confidence intervals (CI). Statistical
significance was defined as a p-value <0.05. Statistical analysis
was performed with JMP® statistical software, version 11 (SAS
Institute, Cary, NC, USA).

Results

PATIENT, LESION AND PROCEDURAL CHARACTERISTICS

A total of 600 Asian patients with 741 lesions were randomly
assigned to elective TRI using either 6.5 Fr SH-GC or 6.0 Fr
GSS. The study flow schema is shown in Figure 2. The baseline
patient characteristics were similar in both groups, including the
preprocedural radial artery diameter (Table 1). The baseline lesion
characteristics are shown in Table 2 and the procedural results in
Table 3. The ratio of sheath/radial artery diameter (S/RA) was
significantly smaller (1.03+£0.23 vs. 1.17+0.27, p<0.001) in the
SH-GC group (Table 3), because the external diameter of the
6.5 Fr SH-GC is smaller by 0.30 mm than that of the 6.0 Fr GSS
(Figure 1). The other characteristics were comparable.

PRIMARY AND SECONDARY OUTCOMES
RAO occurred in no patients of the SH-GC group (0.0%) but
was observed in five patients of the GSS group (1.7%, p=0.062)

Table 1. Baseline patient characteristics.
6.5 Fr SH-GC| 6.0 Fr GSS

(n=300) (n=300)

Age (years) 70.2+10.0 | 69.2+10.1 | 0.246
Male gender, n (%) 251 (83.7) | 234 (78.0) | 0.0777
Acute coronary syndrome 32 (10.7) 24 (8.0) |0.261"
Body mass index (kg/m?) 24.5+3.2 24.4+3.4 | 0.624
Hypertension, n (%) 265 (88.3) | 261 (87.0) | 0.619"
Dyslipidaemia, n (%) 254 (84.8) | 246 (82.0) | 0.381"
Diabetes mellitus, n (%) 150 (50.0) | 144 (48.0) | 0.6247
Current smoker, n (%) 63 (21.0) 55(18.3) | 0.491"
Chronic renal disease, n (%) 60 (20.0) 57 (19.0) | 0.7577
Previous myocardial 91 (30.3) 91 (30.3) | 1.000"

infarction, n (%)
Previous CABG, n (%) 6 (2.0) 6(2.0) | 1.000¢
Anticoagulant agent, n (%) 36 (12.0) 31(10.3) | 0.5177
Beta-blocker, n (%) 97 (32.3) | 101 (33.7) | 0.728"
Calcium channel blocker, n (%)| 159 (53.0) | 148 (49.3) | 0.369"

Statin, n (%) 214 (72.1) | 212(71.1) | 0.805"
Insulin, n (%) 18 (6.0) 22(7.3) |0.512"
Radial artery diameter (mm) | 2.20+0.47 | 2.20+0.45 | 0.979

Data given as mean+SD or n (%). "x2 test; *Fisher’s exact test.
CABG: coronary artery bypass graft; GSS: Glidesheath Slender;
SH-GC: SheathLess Eaucath hydrophilic-coated guide catheter
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Study schema

Percutaneous coronary intervention was performed for 1,490 consecutive patients
from January 2015 to May 2016 in our hospital.

855 patients, excluded from this study
> 572 patients received emergent revascularisation
~ 193 patients received femoral access

90 patients received TRI using 7.0 Fr system

\4

Ultrasound study was performed to measure diameters of radial arteries, before the randomisation.

v

635 patients, randomly assigned

G202Z-8102:€1-810C UOjUaAIdOINT

> 3 patients received femoral access because of
~ failed puncture of radial arteries

v v

| 317 patients, attempted TRI using 6.5 Fr SH-GC | | 315 patients, attempted TR using 6.0 Fr GSS |
17 refused follow-up | > | 15refused follow-up
Y Y
300 patients with 373 lesions 300 patients with 368 lesions
who were analysed for the endpoints who were analysed for the endpoints

Figure 2. Study schema and flow chart of consecutive patients included in this randomised controlled study to-compare the 6.5 Fr SheathLess
Eaucath hydrophilic-coated guiding catheter (SH-GC) and the 6.0 Fr Glidesheath Slender (GSS). TRI: transradial coronary intervention

Table 2. Baseline lesion characteristics. (Table 4). Symptomatic RAS during TRI also occurred less fre-
6.5 Fr SH-GC| 6.0 Fr GSS

quently in the SH-GC group than in the GSS group (0.7% vs.
((EXTK)) (n=368) p-value 2.3%, p=0.176). The primary endpoint of RAO and RAS was
De novo, n (%) 314 (86.5) | 308 (84.2)] 0.379" significantly less frequent in the SH-GC group (0.7% vs. 3.7%,

FEIRASE [l e phelam) p=0.021). There was also a significant difference in the compos-

ite rate of RAO and access-site crossover owing to grade 4 RAS

AL 165 141G7.7) | 143 38.9) (0.0% vs. 2.0%, p=0.031). In the GSS group, RAO was detected
B SoUNE) | ABUED)| Oine in four patients, grade 4 RAS in one patient and both compli-
C, n (%) 177(47.5) | 176 (47.8) cations in one patient. There was a tendency towards a higher
Target vessel rate of system crossover (1.7% vs. 0.7%) in the SH-GC group,
Left main trunk, n (%) 12 (3.2) 12 (3.3) although the difference was not statistically significant (p=0.450)
Left anterior descending, n (%)| 153 (41.1) | 162 (44.0) (Table 3). In five patients, a 6.5 Fr SH-GC was switched to
Left circumflex, n (%) 88 (23.7) 92 (25.0) | 0.525" a conventional 6.0 Fr TRI via the same access sites because of

Right coronary artery, n (%) | 118 (31.7) | 102 (27.7) failed engagement or weak back-up force; however, access-site

crossover was not performed. On the other hand, in two patients

Saphenous vein graft, n (%) gos) 0(0.0) treated with a 6.0 Fr GSS, access-site crossover was required
EUUEEEN (8o, [0 () 109222 | 122850 ) D-2e because of catheter trapping or failure of system insertion. There
In-stent restenosis, n (%) 45(12.1) | 54(14.7)| 0.296" |  \ere no between-group differences in MACE onset (Table 5).
Vessel tortuosity, n (%) 38(10.2) | 37(10.1)|0.952" One patient in the SH-GC group required surgery because of
Calcified lesion, n (%) 45(12.1) | 47 (12.8)|0.770" a radial artery pseudoaneurysm. However, the other patients
Aorto-ostial stenosis, n (%) 14 (3.8) 13 (3.5) |0.873" in both groups were asymptomatic and did not experience arm
Chronic total occlusion, n (%) 3(0.8) 5(1.4) |0.503¢ ischaemia and/or additional treatment for RAO or arteriovenous

fistula. The rate of major or minor access-site haemorrhage was

Measurements of quantitative coronary angiography ) )
1.0% in the SH-GC group and 4.0% in the GSS group (p=0.033)

Lesion reference diameter, mm| 2.93+0.47 | 2.92+0.50 | 0.667

(Table 4).
Leshon dleineler sisivels, e | @0t | B0 | 000 Univariate analysis of factors related to the composite of RAO
Lesion length, mm 20.749.7 | 20.8+9.3 | 0.891 and grade 4 RAS is shown in Table 6. A greater S/RA ratio,
Data given as mean+SD or n (%). Tx? test; *Fisher’s exact test. beta-blocker use, longer procedure time and previous CABG

AHA/ACC: American Heart Association/American College of Cardiology were associated with the composite of RAO and grade 4 RAS




m
=
=
=
=
=3
(1]
=
<
(1
=
=
o
=
N
o
=
&
i
@
N
o
=
©
q
N
o
N
(3]

Table 3. Procedural characteristics and results.

6.5 Fr SH-GC

6.0 Fr GSS

p-value

(n=300) (n=300)
Ll slieHiEelEl A 1.03:0.23 | 1.1740.27 |<0.001
Sheath/radial artery ratio q
1.0, n (%) 139 (46.3) | 222 (74.0) |<0.001
Procedural success, n (%) 295 (98.3) | 297 (99.0) | 0.725¢
Access-site crossover, n (%) 0 (0.0) 2(0.7) 1.000¢
(rirg)zs;over to other systems, 5(1.7) 2(0.7) 0.450"
Reasons for system crossover, n (%)
Failed engagement of "
guiding catheter 3(1.0) 0 (0.0) 0.249
Weak back-up force 2(0.7) 0 (0.0) 1.000¢
Catheter trapping due to 0 (0.0) 1(0.3) 1.000
radial spasm ’ ’ :
Catheter insertion failure "
due to radial spasm 0(0.0) 1(0.3) 1.000
Number of guiding catheters, n (%)
1 261 (87.0) | 262 (87.3)
0.903"
2 or more 39 (13.0) 38(12.7)
Initial catheter type
Voda, n (%) 50 (16.7) 62 (20.7)
Judkins left, n (%) 156 (52.0) | 157 (52.3) et
Amplatz left, n (%) 29 (9.7) 25 (8.3) '
Judkins right, n (%) 65 (21.6) 56 (18.7)
Stent implantation, n (%) 280 (93.3) | 284 (94.7) | 0.5941
Kissing balloon inflation, n (%) 3(1.0) 4(1.3) 1.000*
Rotablator, n (%) 19 (6.3) 19 (6.3) 1.000"
Rapid exchange guide catheter
extension system, n (%) Lo (43) L2 (0 DS
Procedural time, min 46.9+21.3 | 45.3x20.4 | 0.343
Activated clotting time at the
o) o TR, 363.4+184.9|366.9+179.4| 0.812
Ostial dissection due to o
guiding catheter, n (%) 3(1.0) 1(0.3) 0.624

Data given as mean=SD or n (%). "2 test; *Fisher’s exact test.
TRI: transradial coronary intervention

Table 4. Access-site complications.

Table 5. Clinical events within one month after TRI.
6.5 Fr SH-GC | 6.0 Fr GSS

p-value

(n=300) (n=300)

MACE at one month, n (%) 4(1.3) 3(1.0) 1.000¢*
All-cause death, n (%) 0 (0.0) 0 (0.0) 1.000¢
Procedure-related "
myocardial infarction, n (%) 210 & Le) LY
r??;?)lte stent thrombosis, 1(0.3) 0(0.0) 1.000¢
Target lesion o
revascularisation, n (%) 1@ L (2 oD

Data given as n (%). *Fisher’s exact test. MACE: major adverse cardiac

events

The multivariate regression analysis found that a larger S/RA
ratio (per 0.1; OR 1.37, 95% CI: 1.08-1.73, p=0.007) was inde-
pendently associated with the composite of RAO and grade 4
RAS (Table 7).

Discussion

There are three main study findings. First, the composite of RAO
and grade 4 RAS was significantly lower in the 6.5 Fr SH-GC
group than in the 6.0 Fr GSS group because these complications
were independently associated with a greater S/RA ratio. Second,
feasibility outcomes, including procedural success and MACE,
were not different. Third, access-site haemorrhage was less fre-
quent in the SH-GC group.

To our knowledge, this is the first randomised study to com-
pare the incidence of radial complications between 6.5 Fr SH-GC
and 6.0 Fr GSS, although a previous randomised study demon-
strated that SH-GC was associated with a higher procedural suc-
cess rate and less patient discomfort than standard sheaths!!. Our
study found that the 6.5 Fr SH-GC could prevent serious radial
complications compared with the 6.0 Fr GSS, which has the
smallest external diameter among the currently available 6.0 Fr
sheaths. A meta-analysis of TRI-related RAO demonstrated that

6.5 Fr SH-GC (n=300)

6.0 Fr GSS (n=300)

Radial RAO, n (%) 0(0.0) 5(1.7) 0.062¢
comipliceidions Arteriovenous fistula, n (%) 1(0.3) 4(1.3) 0.373"
Pseudoaneurysm requiring surgery, n (%) 1(0.3) 0 (0.0) 1.000¢
Symptomatic RAS, n (%) 2(0.7) 7 (2.3) 0.176¢
Grade 2/3/4, n (%) 2 (0.7)/0 (0.0)/0 (0.0) 2 (0.7)/3 (1.0)/2 (0.7)
Drug infusion to treat RAS during TRI, n (%) 0 (0.0) 5(1.7) 0.062¢
Composite rates of RAO and RAS, n (%) 2(0.7) 11 (3.7) 0.021¢%
Composite rates of RAO and grade 4 RAS, n (%) 0 (0.0) 6 (2.0) 0.031¢
Access-site haemorrhage, n (%) 3(1.0) 12 (4.0) 0.033¢#
Major/minor, n (%) 1(0.3)/2 (0.7) 2(0.7)/10(3.3)
Blood transfusion for radial complications, n (%) 1(0.3) 2 (0.7) 1.000*

Data given as n (%). fFisher’s exact test. RAO: radial artery occlusion; RAS: radial artery spasm




Table 6. Univariate analysis of RAO and access-site crossover
owing to grade 4 RAS.

RAO+grade 4 | RAO+grade 4
p-value

RAS (+) (n=6) [RAS (-) (n=594)
Age, years 73.0+£9.3 69.7+10.1 0.418
Female, n (%) 3(50.0) 112 (18.8) 0.088¢
Body mass index (kg/m?) 24.9+2.7 24.4+3.3 0.755
Diabetes, n (%) 5(83.3) 289 (48.7) 0.116¢
ﬁh('j’;”c kidney disease, 3(50.0) | 114(19.2) | 0.092'
Beta-blocker, n (%) 5(83.3) 193 (32.5) 0.017¢
Calcium channel s
blocker, n (%) 2(33.3) 305 (51.4) 0.441
Mean diameter of radial
evtiales, 1.78+£0.73 2.20+0.46 0.026
6.5 Fr SH-GC, n (%) 0 (0.0) 300 (50.5) 0.031¢
Mean sheath/radial
artery ratio 1.61+0.67 1.09+0.25 |<0.001
Mean procedure ime, | 78 2442.7 | 45.7:203 |<0.001
Preyous psilateral TRl 4 66.7) | 299(503) | 0.686'
Previous CABG, n (%) 2 (33.3) 10 (1.7) 0.005*
Data given as mean=SD or n (%). *Fisher’s exact test.

the rate of RAO was 11.6% with a 6.0 Fr conventional sheath
and that it was strongly influenced by the mismatch of sheath
diameter and radial arteries'>. The mechanism of RAO is consid-
ered to be impairment of antegrade blood flow because of can-
nulation; severe flow reduction is associated with an S/RA ratio
>1.0% Previous studies have shown that the mean inner diameter
of adult radial arteries was 2.21 to 2.60 mm, measured by sono-
graphy'>!4, and Kotowycz et al'® demonstrated that the mean radial
diameter was smaller in Asian patients (2.00 mm) than that in
non-Asian patients (2.52 mm). Our study included Asian patients,
and the mean radial artery diameter was also small at 2.20 mm.
This value was greater than the 2.16 mm external diameter of the
6.5 Fr SH-GC but smaller than the 2.46 mm of the 6.0 Fr GSS.
Because of fewer patients with an S/RA ratio >1.0, the 6.5 Fr
SH-GC might preserve more antegrade radial blood flow and thus
reduce post-procedural RAO. Rathore et al* showed that the RAS
rate was reduced by the use of a hydrophilic-coated sheath, which

RCT of SheathLess Eucath vs. Glidesheath Slender

might account for the RAS prevention of the SH-GC. The GSS
also has a hydrophilic coating and can be inserted smoothly into
radial arteries, but its 16.0 cm length is shorter than the entire
length of adult radial arteries. Therefore, a non-coated portion of
GCs can come into contact with proximal segments of the radial
arteries, and the resulting friction could have induced RAS when
GCs were manipulated. In five patients treated using the 6.5 Fr
SH-GC in our study, prevention of RAS enabled switching to
conventional TRI via the same access sites when revascularisa-
tion could not be completed. In contrast, revascularisation could
not be completed without access-site crossover in two patients
treated using the 6.0 Fr GSS because of severe RAS.

Our study demonstrated the feasibility of the 6.5 Fr SH-GC to
reduce radial complications; however, previous reports have sug-
gested that this GC has inherent downsides that need to be better
explored®!®, To braid the skin and arterial wall, the SH-GC has
a stiffer tip than conventional GCs, and the possibility of coro-
nary ostium injury has been discussed. To avoid this complication,
we ensured that SH-GCs were coaxial to the coronary arteries,
particularly when injecting the contrast medium. Another lim-
itation is the possibility of less back-up support because of the
hydrophilic coating. However, this randomised study showed that
the rate of system crossover was not significantly different, and
the use of a novel rapid exchange guide catheter extension sys-
tem was also similar in both groups (Table 3)7. Furthermore, the
SH-GC is not always easy to insert into radial arteries. In this
study, the SH-GC was successfully inserted in all patients by mak-
ing a small skin incision at the access sites. Actually, these short-
comings of the SH-GC might not affect procedural success or
coronary artery complications significantly, as shown in previous
investigations®’!!,

It should be noted that this patient series included more com-
plex lesions than those of previous investigations using less
invasive TRI systems™8. We excluded only patients requiring
TFA and/or a larger GC than 6.0 Fr, and included all consec-
utive patients planned for elective TRI using a 6.0 Fr system.
As a result, 70% of consecutive patients with elective TRI at
our institution were randomised (Figure 2), and over 60% of the
study patients had type B2/C lesions. Moreover, we performed
rotational atherectomy or the kissing balloon technique if nec-
essary. Although previous studies have evaluated the feasibility
of less invasive TRI devices such as 5.0 Fr sheath systems”!'s,

Table 7. Multivariate regression analysis of RAO and access-site crossover owing to grade 4 RAS.

Univariate Multivariate
OR 95% Cl p-value OR 95% CI p-value
Sheath/radial artery ratio, per 0.1 1.48 1.22 t0 1.82 <0.001 1.37 1.08t0 1.73 0.007
Beta-blocker use 10.39 1.66 to 199.66 0.011 6.86 0.89 to 140.13 0.097
Procedure time, per 10 min 1.38 1.11to 1.69 0.006 1.24 0.88t0 1.64 0.182
Previous CABG 29.2 3.75t0169.18 0.004 5.52 0.18t0 70.75 0.243
Cl: confidence interval; OR: odds ratio
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for the most part they included 69% to 80% type A/B1 lesions.
Therefore, those devices were used for simple lesions and should
not be the preferred initial system. We believe that the 6.0 Fr
system should be used as a first-line GC because those smaller
than 6.0 Fr have limitations with the use of various devices, and
have a potential risk of catheter kinking. Miniaturisation of TRI
devices must balance potentially improved safety with the theo-
retical concern of compromised performance. Therefore, we con-
sider that the 6.5 Fr SH-GC is appropriate for use as an initial
TRI catheter, reducing radial complications.

Limitations

Several limitations should be mentioned. First, this was a single-
centre study and, even though the sample size was adequate to
compare the primary outcome of the study groups, it was rela-
tively small. Second, the primary endpoint was adjudicated by
independent observers, but not by an external core laboratory.
Third, because our hospital is a highly experienced TRI centre
and we are familiar with the SH-GC'*'¢, the results may not be
easily applicable to every operator. Fourth, this study included
only Asian patients, who have small radial arteries; therefore,
the radial diameter and S/RA ratio may not be the same as those
of other races.

Conclusions

The 6.5 Fr SH-GC was effective as an initial GC to perform elec-
tive TRI and was associated with a significantly lower rate of
radial complications than the 6.0 Fr GSS. This GC is a promising
alternative to conventional TRI approaches.

Impact on daily practice

This study noted that the 6.5 Fr SheathLess Eaucath hydro-
philic-coated guiding catheter (SH-GC) has a smaller exter-
nal diameter (2.16 mm) than the mean inner diameter of radial
arteries (2.20 mm) in Asian patients. This small ratio of sheath/
radial artery diameter had a strong impact on reducing radial
artery occlusion, radial spasm and access-site haemorrhage,
compared with the 6.0 Fr Glidesheath Slender which has the
smallest external diameter among the currently available 6.0 Fr
compatible sheaths. Moreover, this study demonstrated that the
6.5 Fr SH-GC could be used in elective transradial coronary
intervention for patients with over 60% type B2/C lesions as
well as conventional guiding catheters; therefore, we consider
that this guiding catheter could be an initial system while pre-

venting access-site complications.
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