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Abstract

Objectives: To compare the effectiveness and safety of the BraidinV
R
slender 7 Fr sheath with a

standard 6 Fr sheath for treating left main bifurcation disease.

Methods: From January 2017 to March 2019, 277 patients with left main bifurcation disease who

underwent the transradial approach for percutaneous coronary intervention were divided into

the slender 7 Fr sheath group (BraidinV
R
slender 7 Fr sheath, n¼ 154) and standard 6 Fr sheath

group (n¼ 123). Pathological features, surgical effect, and complications were evaluated.

Results: The rate of using the classic crush technique was significantly higher in the slender 7 Fr

sheath group than in the standard 6 Fr sheath group. The slender 7 Fr sheath group had a

significantly shorter operation time than the standard 6 Fr sheath group. There were no signif-

icant differences in the radial artery occlusion rate after surgery and at 1 month of follow-up

between the groups. Multivariate logistic regression analysis showed that 6 Fr and Braidin slender

7 Fr sheaths did not predict radial artery occlusion.

Conclusion: The Braidin slender 7 Fr sheath has a superior operative process and similar safety

for the radial artery as that of the standard 6 Fr sheath for treating left main bifurcation disease.
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Introduction

With development of interventional tech-
nology, the safety and feasibility of trans-
radial coronary intervention have been
confirmed in clinical trials. These trials
have shown that transradial coronary
intervention has the advantages of less
bleeding, faster recovery, lower complica-
tions, and the surgical outcome is compa-
rable with transfemoral coronary
intervention.1

Left main bifurcation disease (LM bifur-
cation) is a difficult and high-risk disease in
interventional treatment during which a
standard 6 Fr sheath is commonly used.2

However, some complex bifurcation lesions
often require two-stent technology during
treatment,3 and sometimes, large-sized
guiding is required as support during inter-
ventional treatment. For such complex
lesions, transfemoral coronary intervention
with a standard 7 Fr sheath is often used.
However, transfemoral coronary interven-
tion is characterized by a high risk of bleed-
ing and difficulty in compressing
hemostasis.4 The inner diameter (ID) of
the radial artery is relatively small, and
transradial coronary intervention with a
standard 7 Fr sheath can cause greater
damage compared with transradial coro-
nary intervention with a 6 Fr sheath.

In recent years, the transradial BraidinVR

slender 7 Fr sheath, which was independent-
ly developed in China, has increased in use
with continuous development of interven-
tional techniques. The outer diameter

(2.72mm) of the Braidin slender 7 Fr

sheath is equivalent to that of a standard 6

Fr sheath. Additionally, the ID (2.46mm) of

the Braidin slender 7 Fr sheath is equivalent

to that of a standard 7 Fr sheath, which has

less damage to blood vessels. The Braidin

slender 7 Fr sheath is compatible with 7 Fr

guiding. A previous study showed use of the

Terumo slender 7 Fr sheath (GSS) in inter-

ventional therapy.5 However, no studies

have evaluated application of the Braidin

slender 7 Fr sheath in interventional treat-

ment. Therefore, this study aimed to exam-

ine the effectiveness and safety of the

Braidin slender 7 Fr sheath compared with

the traditional standard 6 Fr sheath for

treating LM bifurcation.

Materials and methods

Study population

From January 2017 to March 2019, patients

with LM bifurcation who underwent the

transradial approach for percutaneous cor-

onary intervention (PCI) from two heart

centers (Cangzhou Central Hospital and

Beijing Anzhen Hospital, Capital Medical

University) were retrospectively included

in our study in a consecutive manner.

Patients were divided into two groups on

the basis of the size of the radial arterial

sheath as follows: the slender 7 Fr sheath

group and the standard 6 Fr sheath group.

This study was approved by the ethics com-

mittees of Beijing Anzhen Hospital and
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Cangzhou Central Hospital. All patients

signed informed consent.
Inclusion criteria were patients who were

diagnosed with LM bifurcation by coro-

nary angiography and received LM-PCI

treatment at the two centers. Standardized

surgical procedures, including single stent

technology, double stent technology, the

crush technique, and the culotte technique,

in LM-PCI were used in the two centers.

Exclusion criteria were as follows: 1)

patients who planned to accept other cardi-

ac surgery within 1 month after the primary

coronary angiography; 2) patients who had

preoperative cardiogenic shock, malignant

arrhythmias, or other types of hemodynam-

ic instability; 3) patients who had arteriove-

nous fistula in maintenance hemodialysis; 4)

patients who could not tolerate anticoagu-

lation and antiplatelet therapy; 5) patients

who could not complete radial artery punc-

ture or had failed the transradial approach

and switched to a non-radial artery

approach for PCI; 6) patients who used a

7 Fr ordinary sheath or other types of 7 Fr

thin sheaths; and 7) patients with lost data.

A flow diagram of this study is shown in

Figure 1.

Description of the sheaths

The Braidin slender 7 Fr sheath (Advanced
Polymer and Titanium Medical,
Xiangxiang, China) was used in the slender
7 Fr sheath group for the transradial
approach in PCI. The wall thickness of
this sheath is 0.125mm, which is only half
of the wall thickness of a conventional 7 Fr
sheath. The ID of the Braidin slender 7 Fr
sheath is 2.46mm (0.09700), which is com-
patible with a 7 Fr guiding catheter. The
inner wall of the sheath tube has a hydro-
philic coating, which guarantees a smooth
passage of the 7 Fr guiding catheter. The
outer diameter (OD) of the Braidin slender
7 Fr sheath is 2.72mm, which is similar to
the commonly used 6 Fr interventional
sheath, with an OD of 2.62mm (Figure 2a
and 2b). The OD of a conventional 7 Fr
sheath is 2.95mm. The ODs of sheaths
from different manufacturers are shown in
Figure 3a.

The sheath wall of the Braidin slender 7
Fr sheath has a three-layer tubular body
structure reinforced by a steel wire mesh,
with a bending strength of 1.324 N, which
is stronger than other products (Figure 3b).
The distal end of this sheath has a

Figure 1. Flow diagram of selection of the patients.
LM, left main; CAG, coronary angiography; PCI, percutaneous coronary intervention.
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Figure 2. a). Measurement method of the OD of the Braidin slender 7 Fr sheath and standard 6 Fr sheath.
b). Diagram of the OD of a conventional 7 Fr sheath, the 7 Fr GSS (Terumo), and a 6 Fr sheath
OD, outer diameter; ID, inner diameter.

Figure 3. The a) outer diameter and b) bending strength of sheaths from different manufacturers.
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hydrophilic coating to reduce friction with
the skin, while the operator’s holding sec-
tion does not have this coating to reduce
slippage and facilitate the operation.

Transradial approach for PCI

All patients were provided aspirin (Bayer
HealthCare Manufacturing S.r.l., Berkley,
CA, USA) 100 mg once daily and clopidog-
rel bisulfate (Sanofi Winthrop Industrie,
Paris, France) 75 mg once daily orally for
3 days before surgery. A preoperative rou-
tine auxiliary examination and cardiovascu-
lar risk factor assessment were completed.

All patients underwent the transradial
approach for PCI after adequate local anes-
thesia with 2% lidocaine hydrochloride.
Application of a slender 7 Fr sheath or stan-
dard 6 Fr sheath was determined on the
basis of the characteristics of the disease
and the preference of the operator. After
insertion of the sheath (slender 7 Fr sheath
or 6 F sheath), all patients were administered
3000 IU heparin (Tianjin Biochemical
Pharmacy, Tianjin, China) in the sheath at
the beginning of the angiography, and
adjunctive heparin was provided during
PCI if required (100 IU/kg of body
weight). The use of intravascular ultrasound
and an intra-aortic balloon pump depended
on the patient’s condition and discretion of
the operator. All patients were oppressed by
a disposable radial hemostatic device
(Terumo TR Band; Terumo Corp., Tokyo,
Japan), during which the hemostatic device
was gradually decompressed and hemostasis
was finally completed. After hemostasis was
completed, all patients were diagnosed by
palpation of radial artery pulsation and
ultrasound to determine the patency of the
radial artery. All patients received dual anti-
platelet therapy with aspirin 100 mg once
daily and clopidogrel bisulfate 75 mg once
daily if there were no obvious bleeding
events and contraindications after the oper-
ation. The use of other cardiovascular

system drugs, including b-inhibitors and
angiotensin-converting enzyme inhibitors,
was determined on the basis of the clinical
situation of the patients.

Definitions

Successful hemostasis of the radial artery
was defined as when the hemostatic device
could be successfully removed within 6
hours after surgery. The Medina classifica-
tion method was used for description of
lesion classification in this study.6 The total
kissing balloon diameter was defined as the
sum of the diameters of kissing balloons
during the operation of the two-stent tech-
nology. The proximal optimization tech-
nique was defined as use of a short balloon
with a larger diameter to dilate the proximal
main branch of the bifurcation lesion.7

Definite thrombosis was defined as stent
thrombosis confirmed by angiography and
the patient met the diagnostic criteria for
acute myocardial infarction, or there was
pathological evidence of stent thrombosis,
which was confirmed after a recent autopsy
or salvage thrombosis. Probable thrombo-
sis was defined as unexplained death within
30 days after PCI or any myocardial infarc-
tion that was related to documented acute
ischemia in the territory of the implanted
stent without angiographic confirmation
of stent thrombosis and in the absence of
any other obvious cause.8 Major adverse
cardiocerebrovascular events (MACCE)
were defined as the sum of all-cause death,
myocardial infarction, cerebral infarction,
and any form of revascularization.8

Transradial artery spasm was defined as
the inability to manipulate guidewires and
catheters smoothly and painlessly or to
remove the interventional sheath in the
same way at the end of the procedure.9

Vascular access-site complications were
defined as any documented vascular
damage and included perforations, arterial
dissection, pseudoaneurysm, complications
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requiring surgical intervention, and moder-

ate to severe (grade II) local hematomas.

Local hematoma was classified according

to the Early Discharge after Transradial

Stenting of Coronary Arteries standard as

follows: Class I, hematoma diameter

�5 cm; Class II, hematoma diameter

�10 cm; Class III, >10 cm, but not above

the elbow; Class IV, extending above the

elbow; and Class V, anywhere with ischemic

threat of the hand.10 The pain score was

classified according to Aminian et al.11 as

follows: the amount of pain when the

sheath was removed was none (score¼ 1),

slight (score¼ 2), moderate (score¼ 3), or

extreme (score¼ 4). Sheath failure was

defined as vascular complications and fail-

ure of the surgical procedure caused by any

device deformity. Radial artery occlusion

(RAO) was defined as the absence of a

radial pulse assessed clinically together

with the absence of flow as assessed by a

Doppler ultrasound examination of the

radial artery.12 Angiographic success was

defined as that after completion of PCI, a

Thrombolysis in Myocardial Infarction

blood flow level of 3 with final residual ste-

nosis <20%, and there was no death, myo-

cardial infarction, emergency bypass, or

other adverse events before discharge.

Follow-up and clinical evaluation

Ultrasound examination of the radial artery

at a 1-month follow-up was performed in

all patients. Patients could revisit at any

time when they had symptoms or had evi-

dence of myocardial ischemia. The rates of

in-hospital and 1-month MACCE,

in-hospital and 1-month definite stent

thrombosis, and in-hospital and 1-month

probable stent thrombosis were measured.

Four patients were lost to follow-up.

Statistical analysis

All analyses were performed using SPSS

version 24.0 software (IBM Corp.,

Armonk, NY, USA). Categorical variables

were compared by the chi-square test or

Fisher’s exact test and values are shown as

number (percentage). Quantitative varia-

bles are shown as mean� standard devia-

tion. Normally distributed data were

compared by the t test or analysis of vari-

ance and variables with a skewed distribu-

tion were compared by the Wilcoxon rank-

sum test. A two-tailed probability value of

P< 0.05 was considered as statistically

significant.

Results

We included 277 patients with LM bifurca-

tion undergoing the transradial approach

for PCI (n¼ 145 in Cangzhou Central

Hospital and n¼ 132 in Beijing Anzhen

Hospital, Capital Medical University).

There were 154 patients in the slender 7

Fr sheath group and 123 patients in the

standard 6 Fr sheath group. There were

no significant differences in age, sex, hepa-

rin dosage, glomerular filtration rate, and

other baseline data between the two

groups (Table 1).

Pathological features and surgical effect

The slender 7 Fr sheath group had a signif-

icantly higher mean Synergy between

Percutaneous Coronary Intervention with

Taxus and Cardiac Surgery (SYNTAX)

score than the standard 6 Fr sheath group

(P< 0.01, Table 2). The number of patients

with Medina classification of 1,1,1 in the

slender 7 Fr sheath group was significantly

higher than that in the standard 6 Fr sheath

group (P¼ 0.001). The number of patients

with LM bifurcation combined with

multiple-vessel disease in the slender 7 Fr

sheath group was significantly higher than

6 Journal of International Medical Research



that in the standard 6 Fr sheath group
(P¼ 0.004).

With regard to surgical techniques,
there were no significant differences in
the number of patients who received one-
stent technology and two-stent technology
between the two groups. Among the
patients who received two-stent technolo-
gy, the mean main vessel stent diameter in
the slender 7 Fr sheath group was signifi-
cantly larger than that in the standard 6 Fr
sheath group (P< 0.01). Similarly, the
mean side branch stent diameter in the
slender 7 Fr sheath group was significantly
larger than that in the standard 6 Fr
sheath group (P< 0.01). The mean total
kissing balloon diameter in the slender
7Fr sheath group was significantly larger

than that in the standard 6 Fr sheath
group (P< 0.01).

The rate of using the classic crush tech-
nique in the slender 7 Fr sheath group was
significantly higher than that in the stan-
dard 6 Fr sheath group (P< 0.001). The
proximal optimization technique was used
in significantly more patients in the slender
7 Fr sheath group than in the standard 6 Fr
sheath group (P¼ 0.003). Three cases of
simultaneous kissing stenting technology
were completed in the slender 7 Fr sheath
group, while there were no cases in the stan-
dard 6 Fr sheath group.

The slender 7 Fr sheath group had a sig-
nificantly shorter operation time than the
standard 6 Fr sheath group (P¼ 0.010).
There were no significant differences in the

Table 1. Baseline characteristics of the two groups.

Slender 7 Fr sheath

group (n¼ 154)

6 Fr sheath group

(n¼ 123) P value

Age (years) 61.83� 10.64 60.64� 13.53 0.429

Male sex (n, %) 105 (68.2) 75 (61) 0.212

Height (m) 1.68� 0.08 1.69� 0.09 0.401

Weight (kg) 71.92� 10.06 71.15� 12.19 0.578

BMI (kg/m2) 25.44� 2.78 24.84� 2.97 0.083

Hypertension (n, %) 76 (49.4) 54 (43.9) 0.367

Diabetes mellitus (n, %) 48 (31.2) 29 (23.6) 0.161

Dyslipidemia (n, %) 25 (16.2) 30 (24.4) 0.091

Current smoking (n, %) 35 (22.7) 36 (29.3) 0.215

Previous MI (n, %) 27 (17.5) 15 (12.2) 0.218

Previous PCI (n, %) 49 (31.8) 29 (23.6) 0.130

Previous CABG (n, %) 3 (1.9) 3 (2.4) 1.000

Previous stroke (n, %) 7 (4.5) 10 (8.1) 0.217

Previous homolateral radial access (n, %) 75 (48.7) 54 (43.9) 0.426

Peripheral artery disease (n, %) 5 (3.2) 10 (8.1) 0.074

Heparin (IU) 10191.56� 1006.25 10115.45� 1219.18 0.578

Aspirin (n, %) 154 (100) 123 (100) NS

P2Y12 inhibitor (n, %) 154 (100) 123 (100) NS

Successful radial artery hemostasis (n, %) 132 (85.7) 105 (85.4) 0.935

Creatinine 69.53� 20.62 65.97� 13.26 0.098

GFR (mL/min/1.73 m2) 87.69� 23.38 89.79� 21.40 0.439

LVEF 61.37� 6.55 62.89� 7.28 0.068

Values are mean � standard deviation or n (%).

BMI, body mass index; MI, myocardial infarction; PCI, percutaneous coronary intervention; CABG, coronary artery bypass

grafting; GFR, glomerular filtration rate; LVEF, left ventricular ejection fraction.
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Table 2. Pathological features and surgical effect of the two groups.

Slender 7 Fr sheath

group (n¼ 154)

6 Fr sheath

group (n¼ 123) P value

SYNTAX score 28.66� 5.35 26.20� 4.81 <0.001

Medina classification (n, %)

1,1,1 (%) 73 (47.4) 34 (27.6) 0.001

0,1,1 (%) 13 (8.4) 16 (13) 0.217

1,0,1 (%) 36 (23.4) 29 (23.6) 0.969

1,1,0 (%) 32 (20.8) 44 (35.8) 0.005

LM bifurcation (n, %)

LM without other vessel disease 16 (10.4) 29 (23.6) 0.003

LM with single-vessel disease 32 (20.8) 30 (24.4) 0.474

LM with multiple-vessel disease 106 (68.8) 64 (52) 0.004

Maximal used catheter size (n, %)

6 15 (9.7) 123 (100) <0.001

7 139 (90.3) 0 (0) <0.001

Number of catheters used (n, %)

1 146 (94.8) 111 (90.2) 0.145

2 8 (5.2) 12 (9.8) 0.145

�3 0 (0) 0 (0) –

LM stent techniques (n, %)

One-stent 70 (45.5) 56 (45.5) 0.990

One-stent with final kissing 43 (27.9) 34 (27.6) 0.959

One-stent without final kissing 27 (17.5) 22 (17.9) 0.939

Two-stent 84 (54.5) 67 (54.5) 0.990

Main vessel stent diameter(mm) 3.55� 0.37 3.07� 0.29 <0.01

Side branch stent diameter (mm) 3.13� 0.43 2.63� 0.22 <0.01

Total kissing balloon diameter (mm) 6.66� 0.64 5.81� 0.44 <0.01

Final kissing balloon (n, %) 115 (74.7) 101 (82.1) 0.138

Crush technique (including

DK crush, step crush) (n, %)

57 (37) 32 (26) 0.051

Classical crush technique (n, %) 38 (66.7) 0 (0) <0.001

Cullote technique (n, %) 17 (11) 22 (17.9) 0.104

T typing (n, %) 7 (4.5) 13 (10.6) 0.054

SKS (n, %) 3 (1.9) 0 (0) 0.257

POT technique (n, %) 93 (60.4) 52 (42.3) 0.003

IVUS (n, %) 23 (14.9) 20 (16.3) 0.762

IABP (n, %) 3 (1.9) 1 (0.8) 0.632

Operation time (minutes) 68.18� 33.66 77.55� 26.45 0.010

Contrast volume (mL) 179.68� 58.54 175.04� 59.66 0.516

Total radiation dose (mGy) 3344.93� 1942.43 3409.09� 972.00 0.721

Values are mean � standard deviation or n (%).

SYNTAX, Synergy between Percutaneous Coronary Intervention with Taxus and Cardiac Surgery; LM, left main; DK,

double kissing; SKS, simultaneous kissing stenting; POT, proximal optimization technique; IVUS, intravascular ultrasound;

IABP, intra-aortic balloon pump.
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contrast volume and total radiation dose
between the two groups (Table 2).

Clinical effect

There was no significant difference in the
angiographic success rate between the two
groups of patients (Table 3). There were no
significant differences in the in-hospital
MACCE and 1-month MACCE rates
between the two groups. There were no sig-
nificant differences in the in-hospital defi-
nite stent thrombosis and 1-month definite
stent-thrombosis rates between the two
groups. No significant differences were
observed in the in-hospital probable stent
thrombosis and 1-month probable stent
thrombosis rates between the two groups.

Complications of the radial artery

There were no significant differences in
complications, including transradial artery
spasm, vascular access site complications,
local hematoma, the pain score, arteriove-
nous fistulas, and sheath bending, between
the two groups (Table 4). The RAO rate in
the slender 7 Fr sheath group appeared to
be higher than that in the standard 6 Fr
sheath group, but there was no significant
difference. Similarly, the RAO rate at 1
month of follow-up in the slender 7 Fr
sheath group appeared to be higher than

that in the standard 6 Fr sheath group,
but this was not significant.

We further analyzed effects of the 6 Fr
sheath and slender 7 Fr sheath on the RAO
rate. In multivariate analysis, we adjusted
for factors, including sex, previous homo-
lateral radial access, successful hemostasis,
spasm, vascular access site complications,
diabetes mellitus, pain during the proce-
dure, and local hematoma, to study the
effects of the 6 Fr sheath and slender 7 Fr
sheath on the RAO rate. Multivariate logis-
tic regression analysis showed that the 6 Fr
sheath and slender 7 Fr sheath were not
predictors of the RAO rate (Table 5).

Discussion

In this study, we found that the slender 7 Fr
sheath group was equivalent to the stan-
dard 6 Fr sheath group regarding the sur-
gical effect of LM bifurcation lesions (i.e.,
angiological success, in-hospital MACCE,
and in-hospital stent thrombosis), and the
slender 7 Fr sheath group had a better oper-
ative process and shorter surgical time.
Additionally, the slender 7 Fr sheath
group had a significantly higher SYNTAX
score than the standard 6 Fr sheath group.
There was no significant difference in the
RAO rate after surgery and after 1 month
of follow-up between the two groups, which

Table 3. Comparison of the clinical effect between the two groups.

Slender 7 Fr sheath

group (n¼ 154)

6 Fr sheath group

(n¼ 123) P value

Angiographic success (n, %) 152 (98.7) 121 (98.4) 1.000

In-hospital MACCE (n, %) 1 (0.6) 1 (0.8) 1.000

In-hospital stent-thrombosis (n, %)

Definite 1 (0.6) 1 (0.8) 1.000

Probable 0 (0) 0 (0) –

One-month MACCE (n, %) 3 (1.9) 4 (3.3) 0.704

One-month stent thrombosis (n, %)

Definite 1 (0.6) 1 (0.8) 1.000

Probable 0 (0) 2 (1.6) 0.196

MACCE, major adverse cardiocerebrovascular events.
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indicated that the slender 7 Fr sheath group
had as good safety of the radial artery as
that in the standard 6 Fr sheath group.

The RAO rate in the slender 7 Fr sheath
group (6.5%) in our study is similar to that
of a study by Rashid et al.13 (7.69%) in
which transradial coronary intervention
was used. Additionally, the RAO rate in
the slender 7 Fr sheath group in our study
is similar to that of the standard 6 Fr sheath
in Batchelor et al.’s study (5.3%).14

We speculate that the similar OD of the
sheath tube may be the reason for this sim-
ilarity between studies. The RAO rate after
1 month of follow-up of the two groups in
our study is similar to that of the standard
6 Fr sheath in studies by Batchelor et al.15

and Hahalis et al.16 This finding indicated
that the slender 7 Fr sheath did not increase
the RAO rate compared with the standard
6 Fr sheath, which is commonly used for
treating LM bifurcation. The incidence of

Table 5. Effects of the 6 Fr sheath and slender 7 Fr sheath on the RAO rate.

RAO (n, %) Univariate analysis Multivariate analysis

Yes

(15, 5.4)

No

(262, 94.6)

Odds

ratio P value 95% CI

Odds

ratio P value 95% CI

6 Fr sheath 6 (4.9) 117 (95.1) Reference – – Reference – –

Slender 7 Fr

sheath

9 (5.8) 145 (94.2) 1.210 0.724 0.419–3.498 1.789 0.365 0.509–6.294

RAO, radial artery occlusion; CI, confidence interval.

Table 4. Complications of the radial artery between the two groups.

Complications (n, %)

Slender 7 Fr sheath

group (n¼ 154)

6 Fr sheath

group (n¼ 123) P value

Transradial artery spasm 13 (8.4) 9 (7.3) 0.731

Vascular access-site complications 12 (7.8) 10 (8.1) 0.918

Hematoma

No hematoma 131 (85.1) 105 (85.4) 0.944

Local hematoma 23 (14.9) 18 (14.6) 0.944

Type I 16 (10.4) 12 (9.8) 0.862

�Type II 7 (4.5) 6 (4.9) 0.897

Pain score

None 50 (32.5) 52 (42.3) 0.093

Slight 63 (40.9) 45 (36.6) 0.464

Moderate 33 (21.4) 20 (16.3) 0.277

Extreme 8 (5.2) 6 (4.9) 0.905

Arteriovenous fistula 2 (1.3) 1 (0.8) 1

Sheath bending 1 (0.6) 4 (3.3) 0.175

Sheath failure 1 (0.6) 4 (3.3) 0.175

RAO 10 (6.5) 7 (5.7) 0.782

RAO at 1 month of follow-up 9 (5.8) 6 (4.9) 0.724

RAO, radial artery occlusion.
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transradial artery spasm (8.4%) in the slen-
der 7 Fr sheath group in our study is lower
than that of the Tremuo slender 7 Fr sheath
used in Aminian et al.’s study.5 This differ-
ence between studies may be attributed to
the smaller OD of the slender 7 Fr sheath.
Additionally, there were no significant dif-
ferences in the rates of RAO, transradial
artery spasm, local hematoma, and vascular
access site complications between the two
groups in our study. All of these results pre-
liminarily confirm the safety of the radial
artery using the slender 7 Fr sheath for
the transradial approach for PCI.

The SYNTAX score is important for
evaluating the short-term surgical effect
and long-term prognosis of LM-PCI, and
LM-PCI can achieve a similar effect as cor-
onary artery bypass grafting for patients
with a low (�22) and moderate (22–32)
SYNTAX score.17 Therefore, LM-PCI
was used in patients of this study, with a
mean SYNTAX score of 27.57� 5.26. The
slender 7 Fr sheath group had a significant-
ly higher SYNTAX score, a larger number
of patients had a Medina classification of
1,1,1, and a larger number of patients
with LM bifurcation combined with
multiple-vessel disease compared with the
standard 6 Fr sheath group. A slender 7
Fr sheath combined with 7 Fr guiding is
preferred for these patients because the
high support force of 7 Fr guiding can com-
plete release of the stent and final kissing
balloon dilatation safely and quickly.18

In the current study, no significant dif-
ference was found in the number of patients
who received two-stent technology between
the two groups. However, the main vessel
stent diameter and total kissing balloon
diameter of patients who received two-
stent technology in the slender 7 Fr sheath
group were significantly larger than those in
the standard 6 Fr sheath group. The reason
for this finding may be because 7 Fr guiding
can complete the large-caliber (two 3.5-mm
or more balloons) kissing technology owing

to its higher supporting force and ID than 6
F guiding. Three cases of SKS technology
were completed in the slender 7 Fr sheath
group, while there were no cases in the stan-
dard 6 Fr sheath group. This is because 6 Fr
guiding could not complete simultaneous
release of the main and branch stents.

With regard to the surgical technique,
the rate of using the classic crush technique
in the slender 7 Fr sheath group was signif-
icantly higher than that in the standard 6 Fr
sheath group. The reason for this finding is
because classic crush technology cannot be
completed by 6 F guiding, while the slender
7 Fr sheath allows implementation of 7 Fr
guiding and further classic crush technolo-
gy, which might lead to more surgical
options for LM bifurcation. Furthermore,
classic crush technology can reduce the re-
wire number of guidewires, optimize the
surgical procedure, reduce the left main
ischemic time, and reduce potential branch
occlusion of step crush and double kissing
crush due to frequent operations.3,19

Therefore, a slender 7 Fr sheath combined
with 7 Fr guiding can provide crush tech-
nology with a greater advantage compared
with 6 F guiding. In our study, there was no
significant difference in angiographic suc-
cess between the two groups, which is sim-
ilar to the current success rate of studies on
LM bifurcation lesions.20–22 The 1-month
MACCE rates in the two groups in our
study are similar to those in previous stud-
ies.2,23 The incidence of 1-month definite
stent thrombosis and probable stent throm-
bosis in the two groups is also similar to
that in previous studies.21 These results sug-
gest that the slender 7 Fr sheath is effective
for LM bifurcation lesions and can achieve
good immediate surgical results.

The operation time in the slender 7 Fr
sheath group was shorter than that in the
standard 6 Fr sheath group, and shorter
that of double kissing crush in a study by
Chen et al.21 We speculate that this differ-
ence between studies may be because
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one-stent technology was performed in sev-

eral cases in our study, which reduced the

operation time. Additionally, the classic

crush technique in patients in the slender 7

Fr sheath group could have reduced the

number of re-wires and simplified the oper-

ation steps. However, no significant differ-

ences in the contrast volume and the total

radiation dose were observed between the

two groups, which is consistent with a

study by Chen et al.1 This finding may

due to the larger caliber (large imaging

dose for each time) and short operation

time of the slender 7 Fr sheath, and the

smaller caliber (small imaging dose for

each time) and long operation time of the

standard 6 Fr sheath.
This study has some limitations. One of

the limitations is that continuous observa-

tion of the arterial lumen area, intima–

media thickness, and the remodeling pro-

cess after injury of the radial artery were

not evaluated. Additionally, the sample

size was small. A large, randomized, con-

trolled study should be carried out in the

future to further investigate the long-term

efficacy of the slender 7 Fr sheath.

Conclusion

The Braidin slender 7 Fr sheath is equiva-

lent to the standard 6 Fr sheath regarding

the surgical effect of LM bifurcation

lesions. Additionally, the Braidin slender 7

Fr sheath optimizes the operative process

and shortens the surgical time. There are

no significant differences in the RAO rate

after surgery and after 1 month of follow-

up between the two types of sheaths. This

indicates that the slender 7 Fr sheath has as

good safety for the radial artery as that for

the standard 6 Fr sheath.
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