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Abstract 

Background:  In the treatment of coronary heart disease, target vessel revascularization (TVR) has attracted increas-
ing attention as an efficient means of percutaneous coronary intervention (PCI). The purpose of this study was to 
explore the association between stent diameter and TVR in patients undergoing PCI.

Methods:  This was a secondary retrospective analysis involving patients with PCI with at least one stent implanted. 
Information was obtained from the Dryad Digital Repository. Multivariable logistic regression models, interaction 
analyses, subgroup analyses and piecewise linear regression models were used to evaluate the association between 
stent diameter and TVR.

Results:  A total of 2522 patients were eventually enrolled in this study, of which 122 (4.8%) had undergone TVR. Sig-
nificant positive associations were observed between stent diameter and TVR (continuous: odds ratio [OR] 0.485, 95% 
confidence interval [CI] 0.305–0.773, P = 0.002; categorical variable: T2 vs. T1, OR 0.541, 95% CI 0.348–0.843; T3 vs. T1, 
OR 0.520, 95% CI 0.334–0.809; P for trend = 0.005). The association remained stable in the fully adjusted model (con-
tinuous: OR 0.526, 95% CI 0.306–0.902, P = 0.020; categorical variable: T2 vs. T1, OR 0.510, 95% CI 0.310–0.839; T3 vs. 
T1, OR 0.585, 95% CI 0.352–0.973; P for trend = 0.042). Among the subgroups of differing clinical presentations, stent 
diameter was a powerful protective factor for TVR, especially in the delayed PCI group (P for interaction = 0.002). The 
association was highly consistent across all the other subgroups studied (all P for interaction > 0.05). In the piecewise 
linear regression model, the need for TVR decreased with an increase in stent diameter when this ranged between 2.5 
and 2.9 mm (OR 0.01, 95% CI: 0.01–0.13, P < 0.001).

Conclusions:  A large stent diameter is a powerful protective factor for TVR in PCI patients, especially in the delayed 
PCI group. This “bigger-is-better” protective effect is remarkable in stents with diameter 2.5–2.9 mm.
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Background
Since stents are widely used in the treatment of coro-
nary heart disease, the efficacy of percutaneous cor-
onary intervention (PCI), including target vessel 
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revascularization (TVR), has attracted increasing atten-
tion. The rate of TVR has shown a downward trend with 
improvements in stents and techniques [1–4]. Previous 
studies have reported several effective predictors of TVR, 
such as age, diabetes mellitus, stent length and small ves-
sel lesions [5–8]. However, data from registries on long-
term follow-up are sparse concerning the relationship 
between stent diameter and TVR. The purpose of this 
study was to explore the association between stent diam-
eter and TVR in patients undergoing PCI.

Methods
Data source
The datasets generated and analyzed during the cur-
rent study are available from the Dryad Digital Reposi-
tory, [https://​datad​ryad.​org/​resou​rce/​doi:​10.​5061/​dryad.​
13d31].

Study design and participants
This was a secondary retrospective analysis based on a 
cohort study. Patients undergoing PCI with at least one 
stent implanted between July 2009 and August 2011 at 
a single high-volume PCI center in China were included 
in the study. Standard methods were used for acquiring 
coronary angiographic analyses and PCI. All patients 
were continuously enrolled unless: (1) stent diameter was 
unrecorded; (2) stent diameter was demonstrably wrong; 
(3) sex was unspecified. Any other detail of the cohort 
has been described in the original article [9]. Figure  1 
shows the details of the inclusions and exclusions.

Outcome and data collection
The primary clinical outcome of the study was TVR, 
which is defined as the need for repeat PCI or coro-
nary artery bypass grafting (CABG) in the target ves-
sel. Demographic data, medical history, laboratory data, 
angiographic and procedural information were extracted 
from the previously mentioned database.

Statistical analyses
All participants were categorized separately into three 
tertiles according to stent diameter. Continuous vari-
ables were presented as mean ± SD or median [inter-
quartile range] for variables with a skewed distribution. 
Categorical variables were presented as numbers (n) and 
percentages (%). The characteristics of the study popula-
tion according to the diameter of the stent trisector were 
compared using a one-way analysis of variance (ANOVA) 
or Kruskal–Wallis test for continuous variables, and χ2 
test for categorical variables.

Univariate analysis was performed to detect the possi-
ble risks associated with TVR. We carried out multiple 
logistic regression models to evaluate the association 

between stent diameter and TVR. Both non-adjusted and 
multivariate adjusted models were applied. We selected 
adjusted confounders on the basis of their associations 
with outcomes or a change in effect estimate of more than 
10%. Interaction and subgroup analyses were performed 
for the different groups. All confounding variables were 
adjusted for each stratification, except the stratification 
factor itself. Furthermore, the threshold effect of stent 
diameter on TVR was explored using piecewise linear 
regression according to the smoothing plot.

All tests were two-sided and a P value less than 0.05 
was considered significant. Analyses were performed 
using the statistical software packages R (http://​www.R-​
proje​ct.​org, The R Foundation) and Empower Stats 
(http://​www.​empow​ersta​ts.​com, X&Y Solutions, Inc., 
Boston, MA).

Results
Baseline characteristics of study population
As shown in Fig. 1, among the 2533 patients who under-
went successful PCI with at least one stent implanted, 11 
patients were excluded based on the exclusion criteria. 
A total of 2522 patients were eventually enrolled in this 
study, of which 122 (4.8%) underwent TVR. Individu-
als were classified into three groups according to stent 
diameter: T1 (≤ 2.85 mm), T2 (2.86–3.2 mm) and T3 
(≥ 3.21 mm). Table 1 depicts the baseline characteristics 
of the overall patients and by tertiles of the stent diam-
eter. Overall, the mean age was 60.0 ± 11.1 years and 
1715 (68.0%) of the patients were men. Participants with 
smaller stent diameters were more likely to be older, male 

Fig. 1   A flow chait of the inclusion and exclusion of patients

https://datadryad.org/resource/doi:10.5061/dryad.13d31
https://datadryad.org/resource/doi:10.5061/dryad.13d31
http://www.R-project.org
http://www.R-project.org
http://www.empowerstats.com
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Table 1  Characteristics of study patients

Characteristics Overall Tertiles of stent diameter of 2522 patients

T1 (≤ 2.85) T2 (2.86–3.20) T3 (≥ 3.21) P value

N 2522 837 826 859

TVR 122 (4.8%) 58 (6.9%) 32 (3.9%) 32 (3.7%) 0.003

Demographics

Age (years) 60.0 ± 11.1 61.3 ± 10.6 60.5 ± 10.8 58.2 ± 11.6 < 0.001

Male, n (%) 1715 (68.0%) 518 (61.9%) 566 (68.5%) 631 (73.5%) < 0.001

Medical history

Hypertension, n (%) 1240 (49.2%) 447 (53.4%) 415 (50.2%) 378 (44.1%) < 0.001

Diabetes mellitus, n (%) 520 (20.6%) 217 (25.9%) 170 (20.6%) 133 (15.5%) < 0.001

Atrial fibrillation, n (%) 50 (2.0%) 12 (1.4%) 17 (2.1%) 21 (2.4%) 0.322

Stroke, n (%) 133 (5.3%) 45 (5.4%) 54 (6.5%) 34 (4.0%) 0.06

III degree AVB, n (%) 8 (0.3%) 4 (0.5%) 1 (0.1%) 3 (0.3%) 0.506

COPD, n (%) 22 (0.9%) 3 (0.4%) 11 (1.3%) 8 (0.9%) 0.100

Heart failure, n (%) 294 (11.7%) 109 (13.0%) 98 (11.9%) 87 (10.1%) 0.173

Cardiac shock, n (%) 4 (0.2%) 0 (0.0%) 1 (0.1%) 3 (0.3%) 0.281

PVD, n (%) 6 (0.2%) 3 (0.4%) 2 (0.2%) 1 (0.1%) 0.542

MI, n (%) 233 (9.2%) 84 (10.0%) 89 (10.8%) 60 (7.0%) 0.017

Smoking, n (%) 811 (32.2%) 243 (29.0%) 259 (31.4%) 309 (36.0%) 0.008

Prior CABG, n (%) 21 (0.8%) 8 (1.0%) 6 (0.7%) 7 (0.8%) 0.874

PriorPCI, n (%) 169 (6.7%) 59 (7.0%) 58 (7.0%) 52 (6.1%) 0.65

Medication

Aspirin, n (%) 2487 (98.7%) 823 (98.3%) 814 (98.7%) 850 (99.1%) 0.406

Clopidogrel, n (%) 2415 (95.9%) 803 (96.2%) 792 (95.9%) 820 (95.6%) 0.429

β-blocker, n (%) 1711 (67.8%) 552 (65.9%) 575 (69.6%) 584 (68.0%) 0.277

ACEI, n (%) 1350 (53.6%) 433 (51.7%) 453 (54.9%) 464 (54.0%) 0.407

CCB, n (%) 598 (23.7%) 211 (25.2%) 192 (23.2%) 195 (22.7%) 0.444

Statin, n (%) 2293 (90.9%) 750 (89.6%) 762 (92.3%) 781 (90.9%) 0.172

Laboratory tests

LDL-C, mmol/L 2.7 ± 0.9 2.7 ± 0.9 2.7 ± 0.9 2.7 ± 0.9 0.638

HDL-C, mmol/L 1.1 ± 0.3 1.1 ± 0.3 1.1 ± 0.3 1.1 ± 0.3 0.549

TC, mmol/L 4.3 ± 1.1 4.3 ± 1.0 4.2 ± 1.1 4.3 ± 1.1 0.563

Creatinine, mmol/L 69.0(58.0–81.0) 67.0(56.0–80.0) 70.0(58.0-81.8) 70.0(59.0–82.0) 0.034

Glycemia, mmol/L 5.2 (4.7–6.3) 5.4 (4.7-7.0) 5.2 (4.6–6.2) 5.1 (4.6–6.1) < 0.001

Stent information

Length of stent, mm 50.1 ± 32.6 53.7 ± 32.5 57.2 ± 35.4 39.8 ± 27.0 < 0.001

Left main stem, n (%) 86 (3.4%) 13 (1.6%) 22 (2.7%) 51 (5.9%) < 0.001

LAD, n (%) 2084 (82.6%) 697 (83.3%) 717 (86.8%) 670 (78.0%) < 0.001

LCX, n (%) 1217 (48.3%) 501 (59.9%) 452 (54.7%) 264 (30.7%) < 0.001

RCA, n (%) 1249 (49.5%) 399 (47.7%) 444 (53.8%) 406 (47.3%) 0.012

Bifurcation lesion, n (%) 443 (17.6%) 159 (19.0%) 142 (17.2%) 142 (16.5%) 0.387

Ostial lesions, n (%) 274 (10.9%) 76 (9.1%) 92 (11.1%) 106 (12.3%) 0.093

CTO, n (%) 224 (8.9%) 94 (11.2%) 68 (8.2%) 62 (7.2%) 0.011

Stent type < 0.001

SES, n (%) 1643 (65.2%) 491 (58.7%) 582 (70.5%) 570 (66.4%)

PES, n (%) 502 (19.9%) 184 (22.0%) 122 (14.8%) 196 (22.8%)

BMS, n (%) 377 (14.9%) 162 (19.4%) 122 (14.8%) 92 (10.8%)

Clinical presentation 0.317

Urgent PCI, n (%) 99 (3.9%) 31 (3.7%) 30 (3.6%) 38 (4.4%)

Delayed PCI, n (%) 519 (20.6%) 169 (20.2%) 179 (21.7%) 171 (19.9%)

NSTE-ACS, n (%) 1488 (59.0%) 493 (58.9%) 468 (56.7%) 527 (61.4%)

SA, n (%) 416 (16.5%) 144 (17.2%) 149 (18.0%) 123 (14.3%)
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predominant and smokers. They were also more likely 
to have hypertension, diabetes mellitus and myocardial 
infarction.

The association between stent diameter and TVR
The details of univariate analysis in Table 2 showed that 
being male, with a history of prior PCI, statin use, diam-
eter of stent, length of stent and right coronary artery 
(RCA) lesion were strongly correlated with the need for 

TVR. As illustrated in Table 3, multivariate analysis dem-
onstrated that stent diameter was an independent predic-
tor of TVR. In the non-adjusted model (Model 1), stent 
diameter was positively associated with TVR (continu-
ous: OR 0.485, 95% CI 0.305–0.773, P = 0.002; categorical 
variable: T2 vs. T1, OR 0.541, 95% CI 0.348–0.843; T3 vs. 
T1, OR 0.520, 95% CI 0.334–0.809; P for trend = 0.005). 
After adjusting for sex, age, diabetes mellitus and hyper-
tension in Model 2, a larger stent diameter was less likely 
to need TVR (continuous: OR 0.469, 95% CI 0.292–0.756, 
P = 0.002; categorical variable: T2 vs. T1, OR 0.528, 95% 
CI 0.339–0.824; T3 vs. T1, OR 0.508, 95% CI 0.324–
0.797; P for trend = 0.003). Furthermore, this association 
remained stable when sex, age, diabetes mellitus, hyper-
tension, atrial fibrillation, stroke, smoking, prior PCI, 
prior coronary artery bypass grafting, chronic obstruc-
tive pulmonary disease, RCA, statin use, length of stent, 
stent type and glycemic values were adjusted in Model 3 
(continuous: OR 0.526, 95  %CI 0.306–0.902, P = 0.020; 
categorical variable: T2 vs. T1, OR 0.510, 95% CI 0.310–
0.839; T3 vs. T1, OR 0.585, 95% CI 0.352–0.973; P for 
trend = 0.042).

Subgroup analyses
The results of the interactions and stratified analyses are 
shown in Fig.  2. The results showed that an association 
between stent diameter and TVR was stable in different 
subgroups (< 70 years, male, no prior PCI, no left main 
coronary artery lesion, left anterior descending artery 
lesion, left circumflex artery lesion, right coronary artery 
lesion, no total chronic occlusions, bifurcation lesions 
and no ostial lesion), although the test for interactions 
was not statistically significant. Among the subgroups 
of clinical presentation, stent diameter was a powerful 
protective factor for TVR, especially in the delayed PCI 
group (P for interaction = 0.002).

Piecewise linear regression model
After adjusting for the possible factors related to TVR, a 
nonlinear relationship between stent diameter and TVR 
was observed (Table  4; Fig.  3). The occurrence of TVR 
decreased with an increase in stent diameter when the 
stent diameter ranged between 2.5 and 2.9 mm (OR 0.01, 
95% CI: 0.01–0.13, P < 0.001), while the protective effect 
of increased stent diameter was not statistically signifi-
cant in stents with diameters < 2.5 or > 2.9 mm (P = 0.285 
and 0.911, respectively).

Table 1  (continued)
TVR, target vessel revascularization; PVD, Peripheral vascular disease; ACS, acute coronary syndrome; CABG, coronary artery bypass graft; HDL-C, high-density 
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; COPD, chronic obstructive pulmonary disease; LAD, left anterior descending artery; LCX, left 
circumflex artery; RCA, right coronary artery; MI, myocardial infarction; TC, total cholesterol; CTO, chronic total occlusions; SES, sirolimus-eluting stent; PES, paclitaxel-
eluting stent; BMS, bare metal stent; PCI, percutaneous coronary intervention; SA, stable angina

Table 2  Univariate analysis

TVR, target vessel revascularization; COPD, chronic obstructive pulmonary 
disease; OMI, old myocardial infarction; PCI, percutaneous coronary 
intervention; CABG, coronary artery bypass grafting; LDL-C, low-density 
lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TC, total 
cholesterol; LM, left main coronary artery,LAD, left anterior descending artery; 
LCX, left circumflex artery; RCA, right coronary artery

Variables Statistics TVR, P value

Male 1715 (68.00%) 1.54 (1.01, 2.35) 0.0473

Age 59.97 ± 11.09 1.01 (0.99, 1.02) 0.5222

Hypertension 1240 (49.19%) 1.07 (0.74, 1.54) 0.7115

Diabetes mellitus 520 (20.63%) 1.15 (0.75, 1.78) 0.5173

Smoking 811 (32.16%) 1.07 (0.73, 1.58) 0.7253

Stroke 133 (5.27%) 1.85 (0.97, 3.53) 0.0618

COPD 22 (0.87%) 3.16 (0.92, 10.82) 0.0671

OMI 233 (9.24%) 1.29 (0.73, 2.29) 0.3830

Atrial fibrillation 50 (1.98%) 2.24 (0.87, 5.74) 0.0941

Heart failure 294 (11.68%) 1.33 (0.79, 2.23) 0.2801

Prior PCI 169 (6.70%) 2.58 (1.52, 4.36) 0.0004

Prior CABG 21 (0.83%) 0.98 (0.13, 7.39) 0.9871

LDL-C 2.67 ± 0.94 1.05 (0.86, 1.29) 0.6295

HDL-C 1.06 ± 0.32 0.81 (0.42, 1.54) 0.5180

TC 4.26 ± 1.06 1.14 (0.95, 1.35) 0.1521

Statin 2293 (90.92%) 0.56 (0.33, 0.94) 0.0273

Clopidogrel 2415 (95.87%) 1.22 (0.44, 3.38) 0.6993

Aspirin 2487 (98.69%) 0.79 (0.19, 3.32) 0.7431

Diameter of stent 3.07 ± 0.43 0.49 (0.30, 0.77) 0.0023

Length of stent 50.12 ± 32.63 1.01 (1.00, 1.01) 0.0003

Bifurcation lesion 443 (17.57%) 1.36 (0.87, 2.11) 0.1758

Ostial lesion 274 (10.86%) 0.89 (0.48, 1.64) 0.7084

Total chronic occlusions 224 (8.88%) 1.35 (0.76, 2.40) 0.3037

Occulsion 329 (13.05%) 0.72 (0.39, 1.32) 0.2828

LM 86 (3.41%) 1.50 (0.64, 3.51) 0.3500

LAD 2084 (82.63%) 1.23 (0.74, 2.04) 0.4354

LCX 1217 (48.26%) 1.28 (0.89, 1.84) 0.1864

RCA​ 1249 (49.52%) 1.50 (1.03, 2.17) 0.0326



Page 5 of 8Xu et al. BMC Cardiovasc Disord          (2021) 21:402 	

Discussion
In this secondary analysis study, we explored the effect 
of stent diameter on the need for TVR. The main find-
ings are: (1) Stent diameter was an independent predictor 
of TVR, after adjustment for any potential confounders. 
(2) The association between stent diameter and TVR 
remained stable in subgroups (< 70 years, male, no prior 
PCI, no left main coronary artery lesion, left anterior 
descending artery lesion, left circumflex artery lesion, 
right coronary artery lesion, no total chronic occlusions, 
bifurcation lesions and no ostial lesion). Of note, stent 
diameter is a powerful protective factor of TVR, espe-
cially in the delayed PCI group. (3) To be more precise, 
the occurrence of TVR decreased with increasing stent 
diameter (range: 2.5–2.9 mm); however the protective 
effect of increased stent diameter was not statistically sig-
nificant in stent with diameter < 2.5 or > 2.9 mm.

Many studies have reported various factors that may be 
associated with TVR and some of them briefly mention 
the prognostic role of stent diameter on TVR. Hess et al. 
[8] analyzed the data from the CathPCI Registry and pro-
posed that a history of prior PCI and stent length were 
strong TVR predictors, which was also confirmed in 
our study. The results of the CONSISTENT CTO study 
showed that diabetes may be a predictor of TVR among 
210 CTO PCI patients [10]. Furthermore, hyperglycemia 
may affect cardiovascular events in patients with acute 
coronary syndrome, irrespective of whether patients have 
a history of diabetes [11, 12]. Hyperglycemia increases 
the risk of vascular damage and cardiac myocyte death 
through different molecular mechanisms. Therefore, gly-
cemic values also deserve attention. Nagano et  al. [13] 
proposed that high density lipoprotein (HDL) might be 
in favor of TVR after PCI in a single-center, nonrand-
omized study with a limited sample size. However, the 
effect of HDL was neither significant in our study nor in 
other previously reported studies with a greater number 

of participants. Higher HDL is known to be a protective 
factor for cardiovascular disease, but further studies are 
needed to clarify whether HDL is strongly associated 
with TVR. Considering that the differences in disease 
caused by frailty and sex are undisputed [14, 15]. Elderly 
men deserve more attention because of frailty and sex. 
Moreover, Zahn et al. [6, 16] reported that several other 
factors may be related to TVR, such as advanced age and 
prior coronary bypass.

In this study, we analyzed the relevant factors and 
found that stent diameter was an independent predic-
tor of TVR, even after adjusting for these potential con-
founders. Furthermore, the association remained stable 
in all subgroups. In the delayed PCI group, the protective 
effect of stent diameter on TVR was particularly promi-
nent, with a statistically significant interaction. This may 
be attributed to the treatment being more precise and 
appropriate with adequate preparation time and the use 
of a pre-selected program in patients with delayed PCI.

As reported in previous studies, the “bigger-is-better 
strategy” was popular for a long time in the bare-metal 
stent era [17–19]. With the development of drug-eluting 
stents, the subsequent restenosis reduced and the inci-
dence of coronary perforation increased for the concep-
tion of bigger-is-better strategy, especially in chronic 
total occlusion, severe calcification or eccentric lesions 
[20, 21]. Gradually, the strategy of stent selection based 
on target vessel size was accepted, especially in diseases 
of the small vessel. Kitahara et al. [22] reported that small 
target vessels were more inclined to have neointimal pro-
liferation with the implantation of an oversized stent, 
which may negate the benefits of larger stent. This may 
be the reason why the protective effect of larger stent was 
not found in stents with diameter < 2.5 mm in this study. 
In other words, the protective effect of stent size had a 
threshold. As shown in the piecewise linear regression 
model, the risk of TVR decreased with an increase in 

Table 3  Association of stent diameter and the incidence of TVR

Model 1 adjust for: none. Model 2 adjust for: male; age; diabetes mellitus; hypertension. Model 3 adjust for: male; age; diabetes mellitus; hypertension; atrial 
fibrillation; stroke; smoking; prior PCI; prior CABG; COPD; RCA; statin; length of stent; stent type; glycemic value. Tertiles of stent diameter: T1 (≤ 2.85 mm), T2 (2.86–3.2 
mm), T3 (≥ 3.21 mm)

Events/
Incidence (%)

Model 1 Model 2 Model 3

Odds ratio (95% CI) P Value Odds ratio (95% CI) P Value Odds ratio (95% CI) P Value

All participants
(N = 2522)

Continuous 143/5.7 0.485 (0.305, 0.773) 0.002 0.469 (0.292, 0.756) 0.002 0.526 (0.306, 0.902) 0.020

T1 (n = 837) 61/7.3 Ref. Ref. Ref.

T2 (n = 826) 40/4.8 0.541 (0.348, 0.843) 0.007 0.528 (0.339, 0.824) 0.005 0.510 (0.310, 0.839) 0.008

T3 (n = 859) 42/4.9 0.520 (0.334, 0.809) 0.004 0.508 (0.324, 0.797) 0.003 0.585 (0.352, 0.973) 0.039

Group trend 0.445 (0.254, 0.780) 0.005 0.433 (0.245, 0.766) 0.004 0.510 (0.267, 0.974) 0.042
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Fig. 2  Subgroup analysis
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stent diameters among 2.5–2.9 mm. When the stent size 
was large enough (> 2.9 mm), the protective effect did not 
increase further and tend to be saturated.

The present study systematically explored the associa-
tion between stent diameter and TVR using multivari-
ate analysis, subgroup analyses, smooth curve fitting and 
piecewise linear regression models. As a result, appro-
priate stent diameter should be one of the most crucial 
considerations when clinicians choose a stent. Moreo-
ver, this study indicated that stent diameter may help 
identify patients at higher risk of TVR, who may require 
increased postoperative follow-ups. It is worth mention-
ing that the protective effect of larger stents still existed 
although it did not continue to increase significantly once 
the stents were large enough.

The present study had several limitations. First, the study 
data were obtained from a single-center database published 
on the Dryad Digital Repository. Although as much data as 
possible were included, some certain parameters (such as 

percent diameter stenosis and target vessel diameter), that 
may contribute to further exploration of risk stratification 
and subgroup analysis, were unavailable. Second, the accu-
rate time intervals between PCI and TVR was not available 
in this retrospective study. Obviously, there are differences 
between TVR occur 1 year or 3 years after PCI. With the 
help of accurate time intervals, the association between 
stent diameter and TVR could be better revealed. Con-
cerning factors associated with early restenosis and late 
catch-up may be different, as many factors as possible were 
included in multivariate analysis. Third, this association 
needs to be verified in other populations considering the 
racial heterogeneity of the coronary artery.

Conclusions
The present study found that a larger stent diameter was a 
powerful protective factor of TVR in PCI patients, espe-
cially in the delayed PCI group. This “bigger-is-better” 
protective effect was remarkable in stents with diameter 
2.5–2.9 mm, while no such association was found in stents 
with diameter < 2.5 mm or > 2.9 mm.
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Table 4  Threshold effect analysis of stent diameter on TVR using 
piecewise liner regression

Adjusted variables: male; age; diabetes mellitus; hypertension; atrial fibrillation; 
stroke; smoking; prior PCI; prior CABG; COPD; RCA; statin; glycemic value; length 
of stent and stent type

Stent diameter 
(mm)

OR 95% CI P value

< 2.5 31.71 0.06 to 17982.29 0.285

2.5–2.9 0.01 0.01 to 0.13 < 0.001

> 2.9 0.95 0.40 to 2.29 0.911

Fig. 3  The illustrated curved line relation between stent diameter 
and TVR. The area between two dotted lines is expressed as a 95% CI
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