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Abstract
Background: To investigate the impact of gender on long-term outcomes of after revascularization in
patients with three-vessel disease (TVD), a severe type of coronary artery disease (CAD).

Methods: A total of 3776 patients with TVD who underwent revascularization between 2013 and 2018
were analyzed and were divided into the female group (n = 1039, 27.5%) and the male group (n = 2737,
72.5%). We performed a propensity score matching (PSM) to balance the baseline characteristics. The
primary outcome was the frequency of major adverse and cerebrovascular events (MACCE). The
secondary outcome was the incidence of all-cause death.

Results: Through 2.4-year follow-up, no signi�cant differences in MACCE (25.8% vs. 27.5%, p = 0.279)
and all-cause death (2.1% vs. 2.2%, p = 0.888) were observed between the two cohorts. Similar results as
with the early detection were obtained in propensity-matched patients. Multivariable analysis revealed
that female gender (hazard ratio 0.99, 95% con�dence interval 0.88-1.17, p = 0.820) was not an
independent predictor of MACCE but hypertension, diabetes mellitus, atrial �brillation, left main trunk
involvement and left ventricular ejection fraction (LVEF) ≤ 40% were independently associated with a
higher MACCE rate in these patients.

Conclusions: For patients with TVD after coronary revascularization, there were no sex-related differences
in the long-term outcomes and female gender was not an independent predictor of MACCE.

Introduction
Coronary artery disease (CAD) is the leading cause of death in women. The literature reports variation in
the pathophysiology, clinical manifestations, and long-term prognosis of CAD between both genders [1–
3]. Based on multiple studies, women with CAD have a worse prognosis than men, mainly due to
differences in their baseline characteristics, with women having a poor baseline cardiovascular risk
pro�le [1, 4].

As a severe type of CAD, three-vessel disease (TVD) presents in nearly 30% of CAD patients [5],
characterized by signi�cant stenosis in all three major coronary arteries, and confers an almost two-fold
higher risk of mortality compared with single-vessel disease, which is also a signi�cant risk factor for
worse outcomes [6]. Revascularization has shown long-term bene�ts in patients with TVD [7, 8].

However, there is a lack of evidence on the prognosis of TVD in female patients and the gender
differences in the long-term outcomes of TVD remain unknown. Therefore, this study aims to investigate
the impact of gender on the long-term outcomes of TVD patients after revascularization.

Methods

Study population and study design
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Coronary angiography was performed in 13,890 consecutively patients in our institution (the First
A�liated Hospital of Dalian Medical University) between January 2013 and December 2018. Out of
13,890, 4,308 (31.0%) were TVD patients. In this study, patients receiving medical therapy alone or
suffering from a malignant tumor, immune disease, severe liver, and renal failure were excluded. Thus, a
total of 3,776 patients with TVD undergoing revascularization were included in this study. The patients
were divided into the female group (n = 1039, 27.5%) and the male group (n = 2737, 72.5%) (Figure 1). In
this study, patients were considered with TVD through the angiographic con�rmation of stenosis ≥ 50%
in three epicardial coronary arteries, including the left anterior descending, left circum�ex, and right
coronary arteries, with or without involvement in the left main artery. Revascularization includes
percutaneous coronary intervention (PCI) or coronary artery bypass graft surgery (CABG). A review of our
institution's medical records yielded baseline demographic information. Long-term clinical outcomes data
were obtained by telephone, outpatient visits, and hospital readmissions.

Procedures
All patients were treated with aspirin before the PCI and clopidogrel, 300-600 mg, either before PCI
(pretreatment) or immediately after the procedure. Unfractionated heparin (70-100 U/kg loading) was
administered before PCI and dosage was adjusted to achieve an activated clotting time of 200-250 s
during the intervention [9]. All patients were prescribed lifelong aspirin and clopidogrel for at least 12
months after the implantation of drug eluting stent (DES). CABG procedures could be done with or
without extracorporeal circulation, and use of arterial conduits was encouraged.

Endpoints
The primary endpoint of this study was major adverse and cerebrovascular events (MACCE), which was
de�ned a composite of all-cause death, myocardial infarction (MI), repeat revascularization, stroke, and
readmission for angina pectoris or heart failure. The secondary outcome was all-cause death.

Statistical analysis
For nonnormally distributed continuous variables, median and interquartile ranges were estimated,
whereas categorical variables were presented as frequencies and proportions. Chi-square tests were
applied to evaluate group differences for categorical variables, while rank sum test were used for
continuous variables. Propensity score matching (PSM) was performed to adjust any potential
confounders using the logistic regression model. All available variables with potential relevance were
tested to estimate the propensity scores in Table 1. PSM was performed using a 1:2 matching protocol
using the nearest-neighbor matching algorithm. Event-free survival was estimated by the Kaplan-Meier
method, and differences among groups were assessed by means of the log-rank test. Cox proportional
hazards methods were used to estimate the independent effect of multiple independent variables on the
risk of MACCE. Covariates that were either statistically signi�cant (with P value ≤ 0.1) on univariate
analysis or clinically relevant were included in the multivariable Cox regression models. A two tailed
probability value of P < 0.05 was considered statistically signi�cant. All statistical analyzes were
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performed using SPSS version 24.0 (SPSS, Inc., Chicago, Illinois) and Stata 15 (StataCorp, College
Station, TX).

Table 1
Baseline characteristics of total and propensity-matched patients

  Female

(n =
1039)

Male

(n =
2737)

P
Value

Female

(n = 502)

Male

(n =
1004)

P
Value

Age, years 68 (62-
74)

63 (57-
70)

<0.001 67.5 (62-
74)

68 (62-
75)

0.523

Smoking 36 (3.5) 1479
(54.0)

<0.001 20 (4.0) 56 (5.5) 0.196

Hypertension 816
(78.5)

1676
(61.2)

<0.001 396 (78.9) 760
(75.6)

0.167

Diabetes mellitus 490
(47.2)

968
(35.4)

<0.001 249 (49.6) 458
(45.6)

0.144

Dyslipidemia 863
(83.1)

2125
(77.6)

<0.001 418 (83.3) 805
(80.2)

0.148

CKD 152
(14.7)

220 (8.0) <0.001 79 (15.7) 129
(12.8)

0.126

Creatinine clearance
(mL/min)

90 (71-
107)

91 (77-
106)

0.008 90 (71-
107)

89 (74-
104)

0.895

Atrial �brillation 79 (7.6) 196 (7.2) 0.640 37 (7.4) 89 (8.9) 0.324

Prior peripheral artery
disease

38 (3.7) 107 (3.9) 0.719 18 (3.6) 36 (3.6) 1.000

Prior cerebrovascular
disease

156
(15.0)

308
(11.3)

0.002 70 (13.9) 161
(16.0)

0.288

Prior MI 24 (2.3) 119 (4.3) 0.003 13 (2.6) 24 (2.4) 0.814

Acute coronary syndrome 379
(36.5)

945
(34.5)

0.262 177 (35.3) 342
(34.1)

0.645

LMT involvement 108
(10.4)

371
(13.6)

0.009 45 (9.0) 116
(11.6)

0.260

LVEF 58 (54-
59)

57 (52-
59)

0.017 58 (55-59) 58 (54-
59)

0.351

CKD chronic kidney disease; LMT left main trunk; LVEF left ventricular ejection fraction; MI myocardial
infarction

Results
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Patient characteristics
The baseline characteristics strati�ed by gender are shown in Table 1. The average age for females was
signi�cantly higher than for males. Females were more likely to suffer from chronic diseases such as
hypertension, diabetes mellitus, dyslipidemia, chronic kidney disease (CKD), cerebrovascular disease, and
left main trunk (LMT) disease. On the other hand, smoking, previous MI, and lower left ventricular ejection
fraction (LVEF) were more prevalent among men. However, no signi�cant gender differences were
observed in the case of acute coronary syndrome (ACS). A total of 1506 patients were created after
undertaking PSM for the entire population. The two matched groups showed no signi�cant differences in
baseline characteristics.

Clinical follow-up
The median follow-up was 2.4 (1.1 to 4.1) years. When the two cohorts in MACCE (25.8% vs. 27.5%, p =
0.279) and all-cause death (2.1% vs. 2.2%, p = 0.888) were compared, no signi�cant differences were
observed. Female patients had a signi�cantly low incidence of repeat revascularization (14.9% vs. 19.1%,
p = 0.003) and pectoris readmission (11.0% vs. 14.6%, p = 0.004) compared to males. In contrast with
male patients, female patients had a higher rate of readmission due to heart failure (9.3% vs. 6.4%, p =
0.001). In the case of MI (8.9% vs. 10.0%, p = 0.297) and stroke (1.4% vs. 1.0%, p = 0.232) no signi�cant
differences were found between both genders (Table 2) (Figure 2).
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Table 2
Clinical outcomes of total and propensity-matched patients

  Female

(n =
1039)

Male

(n =
2737)

P
Value*

Female

(n = 502)

Male

(n =
1004)

P
Value*

All-cause death 22 (2.1) 60 (2.2) 0.889 11 (2.2) 28 (2.8) 0.634

Myocardial infarction 92 (8.9) 273
(10.0)

0.816 41 (8.2) 106
(10.6)

0.272

Repeat revascularization 155
(14.9)

523
(19.1)

0.092 81 (16.1) 180
(17.9)

0.753

Angina pectoris
readmission

114
(11.0)

399
(14.6)

0.074 66 (13.1) 129
(12.8)

0.571

Heart failure readmission 97 (9.3) 176 (6.4) 0.002 43 (8.6) 64 (6.4) 0.081

Stroke 15 (1.4) 27 (1.0) 0.135 7 (1.4) 16 (1.6) 0.848

MACCE 268
(25.8)

754
(27.5)

0.723 134
(26.7)

260
(25.9)

0.387

MACCE major adverse and cerebrovascular events

*Log‐rank tests

Patients matched to propensity did not show signi�cant differences compared in terms of MACCE rate
(26.7% vs. 25.9%, p = 0.387), all-cause death (2.2% vs. 2.8%, p = 0.634), MI (8.2% vs. 10.6%, p = 0.272),
repeat revascularization (16.1% vs 17.9%, p = 0.753), pectoris readmission (13.1% vs. 12.8%, p = 0.571),
heart failure readmission (8.6% vs. 6.4%, p = 0.081) and stroke (1.4% vs. 1.6%, p = 0.848) (Table 2) (Figure
3).

Adjusted Cox proportional-hazard analysis reveals signi�cant association between a higher MACCE rate
of patients underwent revascularization and hypertension (hazard ratio [HR] 1.15, 95% con�dence interval
[CI] 1.00-1.32, p = 0.044), diabetes mellitus (HR 1.22, 95% CI: 1.08-1.39, p = 0.001), atrial �brillation (HR
1.33, 95% CI: 1.08-1.63, p = 0.005), LMT involvement (HR 1.16, 95% CI: 1.05-1.28, p = 0.003) and LVEF ≤
40% (HR 1.98, 95% CI: 1.67-2.34, p < 0.001) (Table 3). Furthermore, the analysis reveals that female
gender was not an independent predictor of MACCE in patients who underwent revascularization (HR
0.99, 95% CI: 0.88-1.17, p = 0.820).



Page 8/15

Table 3
Univariate and multivariate analysis of MACCE for the entire cohort

  Multivariate analysis

Variables HR (95% CI) P Value P Value

Female 1.03 (0.84-1.12) 0.729 0.99 (0.88-1.17) 0.820

Age (per-year increment) 1.00 (1.00-1.01) 0.013 0.99 (1.00-1.01) 0.177

Smoking 1.00 (0.89-1.14) 0.885    

Hypertension 1.20 (1.05-1.37) 0.007 1.15 (1.00-1.32) 0.044

Diabetes mellitus 1.30 (1.15-1.48) <0.001 1.22 (1.08-1.39) 0.001

Hyperlipidemia 0.94 (0.81-1.09) 0.449    

CKD 1.30 (1.07-1.58) 0.007 1.14 (0.93-1.38) 0.187

Atrial �brillation 1.39 (1.41-1.70) 0.001 1.33 (1.08-1.63) 0.005

Prior peripheral artery disease 1.25 (0.95-1.64) 0.108    

Prior cerebrovascular disease 1.25 (1.05-1.50) 0.010 1.13 (0.95-1.35) 0.160

Prior MI 0.97 (0.72-1.30) 0.874    

Acute coronary syndrome 1.03 (0.90-1.17) 0.609    

LMT involvement 1.16 (1.05-1.28) 0.002 1.16 (1.05-1.28) 0.003

LVEF ≤ 40% 1.99 (1.69-2.36) <0.001 1.98 (1.67-2.34) <0.001

CI con�dence interval(s); CKD chronic kidney disease; LMT left main trunk; LVEF left ventricular
ejection fraction; MI myocardial infarction

Discussion
The principal clinical �ndings from this large cohort study can be summarized as follows: (1) female
patients with TVD who underwent revascularization had more unfavorable baseline risk pro�les,
including hypertension, diabetes mellitus, dyslipidemia, CKD, prior cerebrovascular disease and LMT
disease. (2) there were no sex-related differences in the long-term outcome after coronary
revascularization among patient with TVD. (3) hypertension, diabetes mellitus, atrial �brillation, LMT
involvement and LVEF ≤ 40% were independently associated with a higher MACCE rate in these patients.
Female gender was not an independent predictor of MACCE.

Three-vessel disease is a severe form of CAD associated with a high risk of adverse outcomes. Evidence
shows that in women with TVD, revascularization was superior to medical therapy for the primary
composite endpoint of overall mortality, unstable angina that required revascularization, or Q-wave MI
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[10]. So far, there is a lack of su�cient evidence regarding the prognosis of TVD in female patients and
the impact of gender on long-term outcomes after revascularization of TVD patients remains unclear. To
the best of our knowledge, this is the �rst study to explore sex differences in long-term clinical outcomes
following revascularization among patients with TVD.

Indeed, despite the well-established similarity in incidence of CAD among women and men, women are
medically managed for their coronary disease more frequently. The study by Hollenbeak et al. reveals that
women with acute MI had 24% lower odds of receiving PCI after controlling for factors such as age,
race/ethnicity, severity at admission, location of the infarct, or source of admission [11]. Furthermore,
studies show that women tend to have a smaller body size, smaller arterial diameter, hormonal
differences, atypical and delayed presentation [12].

Research shows that female patients were on average older than male patients at the time of their �rst
invasive cardiovascular procedure. This may presumably be due to estrogen's potentiating protective
effects against coronary atherosclerosis until menopause, causing a delayed CAD process [3, 13]. Despite
the high risk, females tend to have less severe obstructive epicardial CAD at elective angiography and
have an increased incidence of microvascular disease, coronary spasm, and spontaneous coronary artery
dissection than males [14, 15]. In our study, the number of male patients who underwent
revascularization was nearly three times higher than that of female patients. Furthermore, at the time of
coronary revascularization, women are older and have a worse cardiovascular risk pro�le and other
comorbidities than men [16]. In this regard, our data are consistent with previous studies.

After adjusting baseline risk pro�les, there is insu�cient data about gender-based differences in the long-
term outcomes following coronary revascularization [17–19]. Though some studies showed opposite
results (sex-related differences were observed), in more recent trials, these differences were reduced [20].
The reason may lie in the utilization of more advanced therapeutic methods, and in particular, the
implantation of drug-eluting stent (DES). According to previous studies, PCI may reduce or eliminate
gender differences in mortality [11, 18]. In a recent study examining the impact of gender on prognosis in
ACS patients receiving DES, although women had worse baseline characteristics, no difference in long-
term outcomes among sexes was observed [21]. In the present study, all patients who underwent PCI were
implanted with DES were enrolled to prevent the confounding effect in the association between gender
and outcome caused by using bare-metal stents [22].

In the current study, we used propensity matching for available characteristics to create groups of women
and men with balanced baseline characteristics, and showed that the long-term outcomes following
coronary revascularization did not differ between the two cohorts. Furthermore, in line with former
studies, we found that after adjustment for advanced age and comorbidities, sex was no longer an
independent predictor of MACCE. Therefore, with the latest re�nement equipment and techniques, in
treating patients with TVD, revascularization should be highly preferred as the treatment option and
should not be limited by gender.
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Study limitations
This study is retrospective and is inherently limited by its design. Despite our efforts to adjust for all
preoperative variables, there were still unadjusted confounders. A selection bias for interventional therapy
may also be re�ected in that females represented only one-fourth of the cohort. Moreover, as all patients
in our cohort have undergone revascularization (we excluded those treated only medically), so we have
no data on the outcomes of conservative treatment patients. Therefore, these �ndings may not re�ect the
outcomes of all treatment modalities for TVD patients. However, we believe that this real-world registry
contributes to the present understanding of TVD prognosis in females undergoing revascularization and
the impact of invasive therapy in different subgroups of both genders.

Conclusion
The present study suggests no gender-based differences in long-term outcomes after coronary
revascularization among TVD patients, and the female gender was not an independent predictor of
MACCE. These �ndings may provide clinical insight into treatment options for unselected patients with
TVD. Validating our �ndings requires further randomized controlled trials with long-term follow-up.

Perspectives And Signi�cance
As a severe type of coronary artery disease, the number of three-vessel disease patients is huge. With the
latest re�nement equipment and techniques, in treating patients with three-vessel disease,
revascularization should be highly preferred as the treatment option and should not be limited by gender.

Declarations
Acknowledgements

We thank all participants of the study and the interventional cardiologists and surgeons from the First
A�liated Hospital of Dalian Medical University. 

Authors’ contributions

LG and YML designed the research. YGL and YFZ wrote the manuscript. JJW, HCL, SKM, SLQ, DY, XCZ
and HZ were involved in literature searches and manuscript editing. LG revised the manuscript and had
all responsibility of this study. All authors read and approved the �nal manuscript. 

Funding

This study was supported by the Dalian Medical Science Research Project (2112002). 

Availability of data and materials



Page 11/15

The data that support the �ndings of this study are available from the corresponding author upon
reasonable request.

Ethics approval and consent to participate

The study protocol complied with the Declaration of Helsinki, and was approved by the Institutional
Review Board of the First A�liated Hospital of Dalian Medical University. Written informed consent was
obtained from each patient. 

Consent for publication

Not applicable. 

Competing interests

The authors declare that there is no competing interests. 

Author details

1 Department of Cardiology, the First A�liated Hospital of Dalian Medical University, Dalian City, People’s
Republic of China. 2 Department of Cardiology, TEDA International Cardiovascular Hospital, Tianjin
Medical University Clinical Cardiovascular Institute, Tianjin, People’s Republic of China. 3 Jinzhou Medical
University Dalian Friendship Hospital Postgraduate Training Base, Dalian City, People’s Republic of China.
4 Department of Cardiology, Tianjin Economic-Technological Development Area (TEDA) International
Cardiovascular Hospital, Tianjin, People’s Republic of China.

References
1. Group EUCCS, Regitz-Zagrosek V, Oertelt-Prigione S, Prescott E, Franconi F, Gerdts E, et al. Gender in

cardiovascular diseases: impact on clinical manifestations, management, and outcomes. Eur Heart
J. 2016;37:24–34.

2. Khamis RY, Ammari T, Mikhail GW. Gender differences in coronary heart disease. Heart.
2016;102:1142–9.

3. Guo L, Lv H, Zhong L, Wu J, Ding H, Xu J, et al. Gender differences in long-term outcomes of medical
therapy and successful percutaneous coronary intervention for coronary chronic total occlusions. J
Interv Cardiol. 2019;24:484–8.

4. Hara H, Takahashi K, van Klaveren D, Wang R, Garg S, Ono M, et al. Sex Differences in All-Cause
Mortality in the Decade Following Complex Coronary Revascularization. J Am Coll Cardiol.
2020;76:889–99.

5. Bradley SM, Spertus JA, Kennedy KF, Nallamothu BK, Chan PS, Patel MR, et al. Patient selection for
diagnostic coronary angiography and hospital-level percutaneous coronary intervention



Page 12/15

appropriateness: insights from the National Cardiovascular Data Registry. JAMA internal medicine.
2014;174:1630–9.

�. Min JK, Dunning A, Lin FY, Achenbach S, Al-Mallah M, Budoff MJ, et al. Age- and sex-related
differences in all-cause mortality risk based on coronary computed tomography angiography
�ndings results from the International Multicenter CONFIRM (Coronary CT Angiography Evaluation
for Clinical Outcomes: An International Multicenter Registry) of 23,854 patients without known
coronary artery disease. J Am Coll Cardiol. 2011;58:849–60.

7. Xu JJ, Zhang Y, Jiang L, Tian J, Song L, Gao Z, et al. Comparison of Long-term Outcomes in Patients
with Premature Triple-vessel Coronary Disease Undergoing Three Different Treatment Strategies: A
Prospective Cohort Study. Chin Med J (Engl). 2018;131:1–9.

�. Thuijs DJFM, Kappetein AP, Serruys PW, Mohr F-W, Morice M-C, Mack MJ, et al. Percutaneous
coronary intervention versus coronary artery bypass grafting in patients with three-vessel or left main
coronary artery disease: 10-year follow-up of the multicentre randomised controlled SYNTAX trial.
The Lancet. 2019;394:1325–34.

9. Guo L, Wang J, Ding H, Meng S, Zhang X, Lv H, et al. Long-term outcomes of medical therapy versus
successful recanalisation for coronary chronic total occlusions in patients with and without type 2
diabetes mellitus. Cardiovasc Diabetol. 2020;19:100.

10. Hueb W, Lopes N, Gersh BJ, Soares PR, Ribeiro EE, Pereira AC, et al. Ten-year follow-up survival of the
Medicine, Angioplasty, or Surgery Study (MASS II): a randomized controlled clinical trial of 3
therapeutic strategies for multivessel coronary artery disease. Circulation. 2010;122:949–57.

11. Hollenbeak CS, Weisman CS, Rossi M, Ettinger SM. Gender disparities in percutaneous coronary
interventions for acute myocardial infarction in Pennsylvania. Med Care. 2006;44:24–30.

12. Douglas PS, Ginsburg GS. The evaluation of chest pain in women. N Engl J Med. 1996;334:1311–5.

13. Guo L, Lv HC, Huang RC. Percutaneous Coronary Intervention in Elderly Patients with Coronary
Chronic Total Occlusions: Current Evidence and Future Perspectives. Clin Interv Aging. 2020;15:771–
81.

14. Shaw LJ, Bugiardini R, Merz CN. Women and ischemic heart disease: evolving knowledge. J Am Coll
Cardiol. 2009;54:1561–75.

15. Mehta LS, Beckie TM, DeVon HA, Grines CL, Krumholz HM, Johnson MN, et al. Acute Myocardial
Infarction in Women: A Scienti�c Statement From the American Heart Association. Circulation.
2016;133:916–47.

1�. Heer T, Hochadel M, Schmidt K, Mehilli J, Zahn R, Kuck KH, et al. Sex Differences in Percutaneous
Coronary Intervention-Insights From the Coronary Angiography and PCI Registry of the German
Society of Cardiology. J Am Heart Assoc. 2017;6:e004972.

17. Kovacic JC, Mehran R, Karajgikar R, Baber U, Suleman J, Kim MC, et al. Female gender and mortality
after percutaneous coronary intervention: results from a large registry. Catheter Cardiovasc Interv.
2012;80:514–21.



Page 13/15

1�. Duvernoy CS, Smith DE, Manohar P, Schaefer A, Kline-Rogers E, Share D, et al. Gender differences in
adverse outcomes after contemporary percutaneous coronary intervention: an analysis from the Blue
Cross Blue Shield of Michigan Cardiovascular Consortium (BMC2) percutaneous coronary
intervention registry. Am Heart J. 2010;159:677–83.e1.

19. Lansky AJ, Hochman JS, Ward PA, Mintz GS, Fabunmi R, Berger PB, et al. Percutaneous coronary
intervention and adjunctive pharmacotherapy in women: a statement for healthcare professionals
from the American Heart Association. Circulation. 2005;111:940–53.

20. Thompson CA, Kaplan AV, Friedman BJ, Jayne JE, Gerling BR, Niles NW, et al. Gender-based
differences of percutaneous coronary intervention in the drug-eluting stent era. Catheter Cardiovasc
Interv. 2006;67:25–31.

21. Fath-Ordoubadi F, Barac Y, Abergel E, Danzi GB, Kerner A, Nikolsky E, et al. Gender impact on
prognosis of acute coronary syndrome patients treated with drug-eluting stents. Am J Cardiol.
2012;110:636–42.

22. Guo L, Zhong L, Chen K, Wu J, Huang RC. Long-term clinical outcomes of optimal medical therapy
vs. successful percutaneous coronary intervention for patients with coronary chronic total
occlusions. Hellenic J Cardiol. 2018;59:281–7.

Figures



Page 14/15

Figure 1

Study �ow chart. TVD three-vessel disease
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Figure 2

Kaplan–Meier analysis for major adverse and cerebrovascular events (MACCE) and all-cause death in
total patients with TVD after revascularization. TVD three-vessel disease

Figure 3

Kaplan–Meier analysis for major adverse and cerebrovascular events (MACCE) and all-cause death in
propensity-matched patients with TVD after revascularization. TVD three-vessel disease


