
| 1

REVIEW ARTICLE

Evolution of the SYNTAX score (I, II, and II 2020): Development, 
application, and limitations in everyday clinical practice

 Dejan Orlic iD 1,2, Vladimir Zobenica iD 3, Milorad Tesic iD 1,2, Stefan Juricic iD 1,  
Milorad Zivkovic iD 1, Marko Ristic iD 1, Branko Beleslin iD 1,2,4, Srdjan Aleksandric iD 1,2

1 University Clinical Center of Serbia, Department of Cardiology, Belgrade, Serbia
2 University of Belgrade, Faculty of Medicine, Belgrade, Serbia
3 Institute for Cardiovascular Disease Dedinje, Belgrade, Serbia
4 Serbian Academy of Science and Art, Belgrade, Serbia

Submitted: 18 March 2026

Revised: 11 May 2026

Accepted: 12 May 2026

Online First: 15 May 2026

Copyright: © 2026 Medicinska istraživanja

Licence:
This is an open access article distributed under 
the terms of the Creative Commons Attribution 
License (https://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author and source are 
credited.

        Correspondence to:
Dejan Orlic

University Clinical Center of Serbia, Department 
of Cardiology

26 Visegradska Street, 11000 Belgrade, Serbia

University of Belgrade, Faculty of Medicine, 11000 
Belgrade, Serbia

Email: orlicmail@yahoo.com

Medicinska istraživanja 2026 | DOI: 10.5937/medi0-65855	 OPEN  ACCESS

Medical Research | Published by Faculty of Medicine University of Belgrade
 

UNIVERSITY OF BELGRADEУНИВЕРЗИТЕТ У БЕОГРАДУ

МЕДИЦИНСКИ
ФАКУЛТЕТ

FACULTY OF
MEDICINE

Check for
updates

E-ISSN 0301-0619 https://medicalresearch.med.bg.ac.rs/

Summary 
Surgical myocardial revascularization is the gold standard for myo-
cardial revascularization in chronic coronary syndrome (CCS). The first 
randomized trials comparing bare metal stent (BMS) implantation 
and aorto-coronary bypass graft surgery (CABG) resulted in similar 
mortality and myocardial infarction rate, and a lower rate of repeat 
revascularization after CABG compared to BMS implantation, direct-
ing the development of drug-eluting stents (DES) with the lower rate 
of clinical restenosis. Over the years, there was a need for objective 
assessment and calculation of the risks and benefits of both surgical 
and percutaneous myocardial revascularization, and for determining 
whether one of these methods is preferable or equipoise for a specif-
ic patient. The SYNTAX score was used to quantify the complexity of 
coronary stenoses in a patient with CCS. However, two major flaws of 
the SYNTAX score I, (1) the absence of the assessment of functional 
significance of coronary stenosis, and (2) the absence of clinical vari-
ables that may influence perioperative mortality rate, were partially 
overcome with the development of SYNTAX score II. SYNTAX score II 
included clinical variables that showed the greatest association with 
mortality (age, creatinine clearance, left ventricular ejection fraction, 
unprotected left main coronary artery disease, female gender, pe-
ripheral vascular disease, and chronic obstructive pulmonary disease). 
SYNTAX score II 2020 represents SYNTAX score II with the addition of 
a 10-year clinical follow-up on mortality. The SYNTAX score II and II 
2020 may change recommendations for myocardial revascularization 
based solely on SYNTAX score I. This review focuses on the develop-
ment of these scores, their accuracy, predictive value, and limitations 
in practical applications in an individual patient with CCS, with a pri-
mary objective to disclose the development of SYNTAX scores I, II, 
and II 2020, their prognostic value, and limitations in routine clinical 
application in a process of making a recommendation for optimal 
myocardial revascularization in a patient with CCS.
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INTRODUCTION

Surgical myocardial revascularization (CABG, coronary 
artery bypass graft) began in 1950 with the first implan-
tation of the distal part of the left internal mammary ar-
tery (LIMA) in the superficial level of myocardium (1). 
The first real anastomosis of the distal part of LIMA on 
the coronary artery was performed in 1964 in the Soviet 
Union by Kolesov (on the obtuse marginal branch of left 
circumflex artery) and during the same year on the left 
anterior descending artery (LAD) in the United States of 
America by Spencer (2). However, the golden era of sur-
gical myocardial revascularization began in 1967 when 
Rene Geronimo Favaloro at the Cleveland Clinic im-
planted the first saphenous vein graft (SVG) on the right 
coronary artery (RCA), a practice that lasted over two 
decades, during which LIMA was used only if SVG was 
unavailable or its implantation failed. The golden era of 
arterial myocardial revascularization began at the begin-
ning of the ‘90s of the last century, reaching its peak with 
total arterial myocardial revascularization (2, 3). Thus, 
since the first SVG implantations, surgical myocardial 
revascularization has become the gold standard for myo-
cardial revascularization in chronic coronary syndrome 
(CCS). The new, less invasive method of myocardial re-
vascularization, percutaneous transluminal coronary an-
gioplasty (PTCA), the first performed on September 16, 
1977, challenged CABG in patients with multivessel cor-
onary artery disease (CAD) (4-9). Soon afterward, per-
cutaneous coronary interventions (PCI) with bare-metal 
stent (BMS) implantation were widely adopted, leading 
to a reduction in the rate of urgent repeat interventions. 
Based on these initially encouraging results, a series of 
randomized trials published since 2001 have compared 
the clinical outcomes of BMS implantation and CABG 
in patients with multivessel disease (10-21). The results 
of these studies, similar mortality and myocardial infarc-
tion (MI) rate, and a lower rate of repeat revasculariza-
tion after CABG compared to BMS implantation, direct-
ed the development of drug-eluting stents (DES) towards 
the lower rate of clinical restenoses. The first-generation 
DES, consisting of a metal frame, carrier, and drug, either 
sirolimus or paclitaxel, liberated the field of intervention-
al cardiology from diffuse in-stent restenosis (22), even 
in patients with multivessel disease (23). However, the 
risk of periprocedural stent thrombosis, particularly in 
long stented segments using sirolimus-eluting stents, was 
a serious warning for its broader application (24). Tax-
us stent, which eluted paclitaxel drug, was compared to 
CABG in the SYNTAX trial, a study of non-inferiority, 
testing the hypothesis that PCI, as a less invasive, cheap-
er, and potentially safer treatment, could be non-inferior 
compared to CABG in terms of efficacy, and therefore 
equally acceptable as CABG or even preferred method 
of myocardial revascularization in certain groups of pa-
tients (19). 

The SYNTAX trial used the SYNTAX score (SYN-
TAX score I), specifically developed to address hetero-
geneity in coronary artery disease morphology. The sub-
sequent SYNTAX score II was used in the SYNTAX II 
trial to predict all-cause mortality at 4 years, accounting 
not only for the morphological complexity of coronary 
disease but also for various clinical variables associated 
with a higher risk of death. The last, SYNTAX score II 
2020, represents an improvement on the SYNTAX score 
II by predicting all-cause mortality at 10 years and the 
major adverse cardiac and cerebral events (MACCE) 
rate at 5 years, based on the SYNTAX score I and clinical 
variables associated with all-cause mortality in the SYN-
TAXES study. 

This review focuses on the development of SYNTAX 
scores, their accuracy, and their limitations in practical 
applications for individual patients with CCS.

METHODS

For providing adequate references for this review, we 
searched for the most relevant articles by using keywords 
as follows: “SYNTAX score”, “myocardial revasculariza-
tion”, “chronic coronary disease” in PubMed database for 
the period between August 1, 2005, the date of publica-
tion of the SYNTAX score (15) and September 24, 2024, 
the date of publication of the latest guidelines of Europe-
an society of cardiology on myocardial revascularization 
in CCS (25). This analysis included studies published 
only in English and conducted on humans. Several stud-
ies published outside this timeframe were also included 
due to their scientific significance for the development of 
the SYNTAX score. Priority was given to RCTs, original 
studies, and meta-analyses relevant to the development 
and validation of the SYNTAX score. References for the 
most-cited articles on this topic were also reviewed to 
identify additional relevant publications.

SYNTAX SCORE I

There is a clinical need for objective assessment and 
calculation of the risks and benefits of both surgical 
and percutaneous myocardial revascularization, and for 
determining the advantage or equipoise of one of these 
methods for an individual patient. Namely, in all ran-
domized studies to date, the evaluated patients had cor-
onary stenoses and varied clinical characteristics. Some 
patients may have anatomically complex and technically 
challenging coronary disease (26). It was obvious that 
PCI had a higher periprocedural risk in patients with 
left main coronary artery (LMCA) stenosis (27) and the 
RCA occlusion than in those with three focal stenoses 
on three coronary arteries. Besides that, some patients 
had diseased distal vasculature and poor run-off, while 
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some had severe comorbidities, having an increased risk 
of perioperative mortality. The first step in the objective 
assessment of an individual patient was the quantitative 
assessment of stenosis complexity using the SYNTAX 
score, as in the SYNTAX trial (28).

SYNTAX score is an angiographic tool for grading 
the complexity of coronary stenosis and predicting the 
risk of complications and adverse events (27). The SYN-
TAX score assesses the severity of coronary disease and its 
prognostic value based on the dominance of the coronary 
artery, the number of significant lesions (in total 12), their 
location, and complexity27. SYNTAX score derived from 
the other classifications evaluating severity of CAD: 1. 
AHA classification of coronary artery segments, in which 
each segment is precisely defined, 2. Leaman score, based 
on the degree of coronary stenosis (diameter stenosis 
[DS]=50-99% and DS=100%, in first case multiplying fac-
tor [MF]=2.5, in the other MF=5), and the location of ste-
nosis (MF=3.5 for proximal LAD, MF=1 for distal LAD) 
depending on the coronary artery dominance (MF=0 for 
RCA if Cx is dominant, and MF =1 if RCA is dominant 
artery) (29). Thus, the Leaman score assigned clinical im-
portance to each stenosis based on the involved segment. 
The core of the Leaman score is a definition of significant 
coronary stenosis: stenosis with DS ≥ 50% in the artery 
with a reference vessel diameter > 1.5 mm. For example, if 
the stenosis has DS=50% in the proximal segment of LAD, 
then the Leaman score is 2.5×3.5=8.75. The third classi-
fication used in the SYNTAX score was the AHA classi-
fication of stenosis complexity, which considered lesion 
length, eccentricity, calcium presence, and side branches. 
SYNTAX score increases by 1 point if one of these lesion 
characteristics is present. Fourth, the SYNTAX score is 
increased by 1 point in the presence of a bifurcation or 
trifurcation lesion. Also, total occlusions were precisely 
described, including lesion characteristics unfavorable 
for recanalization: length, blunted or absent stump, side 
branch presence, or ipsilateral collaterals via vasa vasorum 
(“bridging” collaterals). SYNTAX score is generated by re-
sponding to the following questions: the first three ques-
tions on the coronary artery dominance (drawback: there 
is no possibility of co-dominance), the number of lesions 
>50% (not necessarily a hemodynamically significant le-
sion) and their locations, the remaining 11 questions re-
fer to the description of unfavorable lesion characteristics, 
and the last 12th question is about run-off (28). 

In the SYNTAX study evaluating patients with CCS 
and complex three-vessel disease with or without LMCA 
disease undergoing either PCI or CABG with intention 
to achieve complete revascularization (56.7% in the PCI 
and 63.2% in the CABG group), SYNTAX score differ-
entiated patients according to the rate of major adverse 
cardiac events (MACE) dividing them into terciles: low 
(≤22), intermediate (23-32) and high SYNTAX score 
(≥33)27,28. The SYNTAX score underwent internal 
validation (concordance index of 0.567) and external 

validation (concordance index of 0.61227). It was shown 
that patients with three-vessel disease and low or in-
termediate SYNTAX score (≤22 or 23-32) had similar 
5-year all-cause mortality rates regardless of the revascu-
larization method. In contrast, patients with a high SYN-
TAX score (≥33) had a higher mortality rate at 5 years af-
ter PCI than after CABG (17.8 vs 8.8%, p=0.02) (30,31). 
Patients with LMCA disease having low or intermediate 
SYNTAX score (0-32) had similar prognosis at 5 years 
after PCI as compared with CABG (major adverse car-
diac and cerebral events, MACCE: 32.1 vs 31.3%, p=0.7) 
while those with high SYNTAX score (≥33) had better 
outcome after CABG (MACCE: 29.7 vs 46.5%, p=0.003, 
driven by lower rates of cardiac death and repeat revascu-
larization, at the expense of a higher stroke rate) (32). The 
results of the SYNTAX trial were translated into guide-
lines on myocardial revascularization (33,34).

The limitations of the SYNTAX score include its 
definition of angiographic stenosis significance (i.e., DS 
= 50%), which assigns equal weight to critical and bor-
derline stenoses without assessing their functional signif-
icance. Diffuse disease was not included in the SYNTAX 
score, and the prognostic significance of each stenosis 
was rather approximate (i.e., dominant Cx=2.5, or proxi-
mal LAD=3.5). Also, co-dominance was excluded. How-
ever, two major f laws of the SYNTAX score were the lack 
of assessment of the functional significance of coronary 
stenosis and the absence of clinical variables or comor-
bidities that may have inf luenced the perioperative mor-
tality rate.

Despite its limitations, the SYNTAX score I is a valu-
able tool for assessing the complexity of coronary lesions 
and predicting the inferiority or non-inferiority of PCI 
compared to CABG based on the risk of 4-year all-cause 
mortality after myocardial revascularization in patients 
with CCS.

SYNTAX SCORE II

This second drawback was overcome with the develop-
ment of the Clinical SYNTAX score and, subsequently, 
SYNTAX score II. The Clinical SYNTAX score consid-
ered clinical variables that showed the greatest associa-
tion with mortality in studies performed so far: age, se-
rum creatinine level, and left ventricular ejection fraction 
(LVEF) (35). The clinical SYNTAX score improved with 
the application of a Cox proportional hazards model to 
the results of the SYNTAX study, disclosing basic clini-
cal variables strongly associated with 4-year mortality in 
PCI or CABG groups, or in both groups (36). Those clin-
ical variables were as follows: age, creatinine clearance 
rather than serum creatinine level, LVEF, and 4 new vari-
ables: unprotected LMCA disease, female gender, periph-
eral vascular disease, and chronic obstructive pulmonary 
disease (36). Such clinical variables were added to the 
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anatomical SYNTAX score, resulting in SYNTAX score 
II (36). SYNTAX score II underwent internal validation 
using a bootstrap resampling method in the SYNTAX 
study population, with a concordance index of 0.725 (37). 
External validation was performed in both the DELTA 
and CREDO-KYOTO registries, yielding concordance 
indices of 0.716 and 0.70, respectively (38, 39). 

The SYNTAX score II was applied in the SYNTAX 
II study to improve objective decision-making between 
CABG and PCI based on anatomical and clinical vari-
ables. In that study, contemporary PCI in patients with 
three-vessel disease was compared with a historical sur-
gical cohort from the SYNTAX study (35, 40). Contem-
porary “state of the art” PCI was defined as PCI based on 
SYNTAX score II results, lesion assessment by coronary 
physiology, implantation of second-generation DES with 
thin struts, optimization of DES implantation using in-
travascular ultrasound (IVUS), and a contemporary 
approach to CTO lesion revascularization (40). Thus, 
the SYNTAX II study was a multicenter, prospective, 
open-label study of a single cohort of patients with de 
novo three-vessel disease without LMCA disease. SYN-
TAX score II was applied to such patients, and those with 
balanced (“equipoise”) SYNTAX score II, because of 
overlapping confidence intervals for the 4-year mortali-
ty rate after either PCI or CABG, underwent further as-
sessment by the “heart team”. If the “heart team” assessed 
that those patients were amenable to PCI, they were in-
cluded in the study and were treated by contemporary 
PCI (“state of the art” PCI or SYNTAX II strategy). 
Therefore, even in the SYNTAX II study, some distrust 
was shown in the final decision on the mode of treatment, 
which was finally made by the “heart team” by evaluating 
all three groups of patients: those with an equipoise 4-year 
mortality rate, those with a recommendation for PCI, and 
those directed to CABG. However, a high concordance 
was observed between the SYNTAX score II and the 
“heart team” assessment. Interestingly, 2 of 17 patients 
in the PCI-recommended group required CABG, while 
7 of 134 patients preferred PCI over the recommended 
CABG (40). “Heart team” confirmed recommendation 
for CABG in 123 of 134 (92%) patients (40). 

Instantaneous free-ratio (iFR) was measured for all 
lesions for which the stent implantation was planned. If 
iFR was <0.86, the lesion was treated with the Synergy 
stent implantation and the patient was taking optimal 
medical therapy; if iFR was >0.93, the patient was put on 
optimal medical therapy only, while in the case of iFR 
0.86-0.93, measurement of FFR was required for definite 
lesion assessment (35,40). iFR was performed in 1150 pa-
tients (73.8%), solely FFR in 27 patients (1.7%), and func-
tional lesion assessment was not performed in 382 pa-
tients (24.4%). Of these 382 patients, the wire could not 
cross the lesion site in 127 (8.1%). In comparison, in 229 
patients, wire crossing was not attempted because a CTO 
lesion was present or the operator decided not to perform 

functional lesion evaluation. Importantly, in 31% of le-
sions in which iFR/FFR measurements were performed, 
PCI was deferred, and only optimal medical therapy was 
recommended. Of note, an algorithm for the treatment of 
serial lesions was created and used: iFR/FFR was mea-
sured for all lesions in a row, and if iFR<0.86, then the 
stent was implanted in the angiographically most severe 
stenosis. After that, iFR/FFR was measured again for the 
series of remaining lesions. Mainly due to functional le-
sion assessment, the total number of lesions per patient 
treated was reduced from 3.5 in the SYNTAX study to 
2.6 in the SYNTAX II study, including the reduction in 
the rate of 3-vessel PCI from 83% in the SYNTAX study 
to 37% in the SYNTAX II study (40). Success in CTO 
recanalization increased from 53% in the SYNTAX study 
to 87% in the SYNTAX II study. Use of IVUS was also 
increased from 5% in the SYNTAX study to 84% in the 
SYNTAX II study (40). Thus, the SYNTAX II strategy 
led to a decreased rate of any repeat revascularization to 
8.2%, which is close to those 5.9% in the surgical group 
(40). In that way, the SYNTAX II study was a positive 
study due to a significant reduction in MACCE, from 
17.4% in the SYNTAX study to 10.6% in the SYNTAX 
II study (HR 0.58;95% CI 0.39-0.85; p=0.006) (40). 
As compared to the surgical cohort of patients from the 
SYNTAX study, in the SYNTAX II study, a similar rate 
of MACCE was shown: 10.6 vs. 11.2% (HR 0.91;95% 
CI 0.59-1.41; p=0.684), p<0.001s for non-inferiority 
(non-inferiority margin for 1 alpha 0.05 was 5%) (40). 
Finally, using the SYNTAX II strategy (“state of the art” 
PCI), a similar MACCE rate at 12 months was observed 
in patients with a SYNTAX score ≤22 compared with 
those with a SYNTAX score >22 (40). 

The SYNTAX score II improves on SYNTAX score 
I by adding clinical variables associated with 4-year all-
cause mortality after PCI or CABG to the coronary le-
sion complexity. Those clinical variables may indicate 
increased perioperative risk in some patients and suggest 
that PCI is superior to CABG in terms of all-cause mor-
tality at 4 years. 

SYNTAX SCORE II 2020

The major drawbacks of the SYNTAX score II, which 
was validated to predict only 4-year mortality, only to-
tal mortality and not MACE, developed on outdated 
stents, not on contemporary PCI or CABG techniques 
and adjunctive imaging or physiology use, having mod-
est predictive accuracy (C-index 0.7) and tendency to 
over- or under-estimate risk particularly in patients not 
included in randomised trials, were intended to resolve 
by introducing the SYNTAX score II 2020 (41, 42), and 
to offer more robust individualised decision support. The 
SYNTAX score II 2020 was built on the original SYN-
TAX score II by incorporating longer follow-up data 
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and recalibrating the model based on extended survival 
outcomes. It predicts 10-year all-cause mortality with 
high accuracy (C-index 0.73-0.79), 5-year MACCE (all-
cause death, non-fatal stroke or non-fatal MI) rate with 
moderate accuracy (C-index 0.65-0.71), and treatment 
benefit (absolute risk difference) of PCI versus CABG 
for individual patients, thus helping in guiding person-
alized decision-making between revascularization strat-
egies and longer-term prognostic information (41,42). 
The SYNTAX Score II 2020 combines anatomical fac-
tors (SYNTAX score, three-vessel disease vs. LMCA 
disease) and clinical factors (age, diabetes mellitus, 
creatinine clearance, left ventricular ejection fraction, 
chronic obstructive pulmonary disease, peripheral vas-
cular disease, and current smoking status) to improve 
prognostic assessment. It shows better discrimination 
and calibration across multiple validation cohorts (C-in-
dex 0.73 for 10-year mortality for both PCI and CABG, 
and 0.65-0.71 for 5-year MACCE) and more accurately 
aligns predicted and observed outcomes (41-44). The 
SYNTAX score II 2020 explicitly estimates absolute risk 
differences between PCI and CABG for a specific patient 
(de novo three-vessel and LM disease), categorizing them 
into CABG-PCI equipoise (small benefit difference) and 
CABG better (larger predicted benefit with CABG), thus 
helping personalize decisions (42). The SYNTAX score 
II 2020 used larger, more contemporary data for deriva-
tion and validation: external trial cohorts (FREEDOM, 
BEST, and PRECOMBAT) and the SYNTAXES exten-
sion study to predict longer-term outcomes (43, 44). 

The SYNTAX score II 2020 included variables asso-
ciated with 10-year all-cause mortality. It provided more 
accurate, longer-term predictions of clinical outcomes: 
all-cause mortality at 10 years and MACCE rate at 5 
years.

APPLICATION OF THE SYNTAX SCORE I AND 
II BY THE HEART TEAM IN MAKING CLINICAL 
DECISIONS

Heart team meetings at our institution were established 
in the late 1970s – the SYNTAX score I has been calcu-
lated since 2010, when an online calculator became avail-
able. The SYNTAX score II has been calculated since the 
beginning of 2017, and the SYNTAX score II 2020 since 
2021. All decisions of the heart team at our institution 
from June 2017 to July 2018 (N=240) were retrospective-
ly analyzed using both SYNTAX score I and SYNTAX 
score II. When we assessed CAD severity, 70% of patients 
had SYNTAX score I ≤22, 17.5% had SYNTAX score I 
23-32, and 12.5% had SYNTAX score I ≥33 (Figure 1). 
Overall, the agreement between the recommendations 
of our heart team and the SYNTAX score was achieved 
in 72.5% of cases. When comparing the SYNTAX score 
I in 2014-2015 (N=200) and 2017-2018, we found a slight 
increase in the severity of CAD (an increase in the SYN-
TAX score I ≥33 from 15% to 20% and a decrease in the 
SYNTAX score I ≤22 from 75% to 65%). Moreover, the 
more severe the CAD was, the more often the heart team 
recommended CABG (Figure 2). Interestingly, recom-
mendations for optimal medical therapy by the heart 
team also increased in patients with higher SYNTAX 
score I (Figure 2). Finally, when the SYNTAX score II 
was applied, 75% of patients had an equipoise outcome, 
while PCI was recommended in 5% and CABG in 20% 
of patients (Figure 3). It means that, in the majority of 
patients at our institution, as in the SYNTAX II study, 
either PCI or CABG can be recommended, with similar 
4-year mortality rates. Importantly, the heart team at our 
institution did not recommend both modes of revascular-
ization according to the “either-or” principle, as in cases 
with an equipoise outcome, but selected one option as the 

16

Figure 1. Proportions of patients with the SYNTAX score I, recommended mode of
revascularization by using the SYNTAX score I, and recommended therapy by the heart team.
Abbreviations: PCI – percutaneous coronary interventions; CABG – aorto-coronary bypass
graft surgery.

Figure 2. The heart team's recommendations for the mode of revascularization, including
OMT, according to tertiles of the SYNTAX score I. Abbreviations: PCI – percutaneous
coronary interventions; CABG – aorto-coronary bypass graft surgery; OMT – optimal
medical therapy.

Figure 1. Proportions of patients with the SYNTAX score I, recommended mode of revascularization by using the SYNTAX score I, and 
recommended therapy by the heart team. Abbreviations: PCI – percutaneous coronary interventions; CABG – aorto-coronary bypass graft  
surgery. 
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optimal option for an individual patient (Figure 3). Re-
cently, in cases with equipoise outcomes, the heart team 
at our institution has begun to involve patients in the de-
cision-making process, taking into account patients’ pref-
erences.

This analysis is limited to the use of the SYNTAX 
scores I and II only. The majority of patients’ records were 
destroyed in the fire that affected the archive in an old 
building under reconstruction at the time. However, it 
illustrates the evolution of our heart team’s efforts to ob-
jectively assess the anatomical and clinical complexity of 
the evaluated patients using the SYNTAX scores I and II. 

ADVANTAGES AND LIMITATIONS OF SYNTAX 
SCORE I, II, AND II 2020 IN CLINICAL PRACTICE

In the SYNTAX study, the SYNTAX score I disclosed 
that angiographic complexity of coronary disease had 

predictive value for PCI and CABG. Patients with inter-
mediate (23-32) and high SYNTAX score (≥33) can bene-
fit more from CABG compared to PCI, if they do not have 
severe comorbidities associated with high perioperative 
mortality. The SYNTAX score II was developed by incor-
porating clinical variables associated with 4-year mortal-
ity, either after PCI or after CABG, in patients enrolled 
in the SYNTAX study. The SYNTAX score II potentially 
can change the recommendation for myocardial revascu-
larization based on the SYNTAX score I alone. The SYN-
TAX score II may overestimate the mortality rate after 
contemporary PCI (first- generation DES was used in the 
SYNTAX study, rare use of IVUS, lower success in CTO 
recanalization in the SYNTAX study as compared with 
the SYNTAX II study), as well as after CABG (if it is ap-
plied in patients with low SYNTAX score I). However, the 
greatest limitation of the SYNTAX score II is the absence 
of physiologic assessment of coronary stenosis, the lack of 
recommendations for medical therapy, and the short-term 
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Figure 3. Recommended mode of revascularization by application of the SYNTAX score I,
the SYNTAX score II, and by decision of the heart team. A substantial proportion of patients
were deemed candidates for CABG by the heart team in this moderately complex cohort.
Abbreviations: PCI – percutaneous coronary interventions; CABG – aorto-coronary bypass
graft surgery; OMT – optimal medical therapy.

This analysis is limited to the use of the SYNTAX scores I and II only. The majority

of patients' records were destroyed in the fire that affected the archive in an old building

under reconstruction at the time. However, it illustrates the evolution of our heart team's

efforts to objectively assess the anatomical and clinical complexity of the evaluated patients

using the SYNTAX scores I and II.

Advantages and limitations of SYNTAX score I, II, and II 2020 in clinical practice

In the SYNTAX study, the SYNTAX score I disclosed that angiographic complexity

of coronary disease had predictive value for PCI and CABG. Patients with intermediate (23-

32) and high SYNTAX score (≥33) can benefit more from CABG compared to PCI, if they

do not have severe comorbidities associated with high perioperative mortality. The SYNTAX

score II was developed by incorporating clinical variables associated with 4-year mortality,

Figure 3. Recommended mode of revascularization by application of the SYNTAX score I, the SYNTAX score II, and by decision of the 
heart team. A substantial proportion of patients were deemed candidates for CABG by the heart team in this moderately complex cohort. 
Abbreviations: PCI – percutaneous coronary interventions; CABG – aorto-coronary bypass graft  surgery; OMT – optimal medical therapy.  



prediction of clinical outcome after either PCI or CABG. 
The SYNTAX score II indicated equipoise outcomes in 
the majority of patients (75%) after PCI or CABG, not 
only in the SYNTAX II study but also in daily clinical 
practice at our institution. The SYNTAX score II 2020 
amended the SYNTAX score II by extending the predic-
tion of mortality rate at 10 years and MACCE at 5 years, 
and increasing the accuracy for predicting outcomes in 
female patients. Final decision, however, about the mode 
of myocardial revascularization or optimal medical ther-
apy, is made by the heart team consisting of non-invasive 
cardiologist, an interventional cardiologist, a cardiac sur-
geon, and an anesthesiologist who routinely include SYN-
TAX scores in the recommendation-making process. 

The heart team at our institution initially assessed 
mainly patients with low SYNTAX scores, but over the 
years, the proportion of patients with more complex CAD 
increased. Interestingly, the percentage of patients with 
more complex CAD who received optimal medical ther-
apy recommended by the heart team also increased. The 
majority of patients with an equipoise clinical outcome, 
as assessed by the SYNTAX score II, were indicated for 
PCI by our heart team. The smallest proportion of these 
patients were recommended for optimal medical therapy. 
Finally, all three SYNTAX scores serve as useful tools for 
deciding on the mode of myocardial revascularization, but 
any such decision cannot be based solely on these scores. 

CONCLUSION

The SYNTAX score I is a solely angiographic tool that 
considers CABG as the gold standard for myocardial 

revascularization, with PCI considered inferior or non-in-
ferior, but never superior. However, it is a relevant clinical 
tool recommended for decision-making in the current 
European guidelines on myocardial revascularization. 
The SYNTAX score II identifies patients at similar or 
higher risk of 4-year mortality after PCI compared to 
CABG, but also those at lower risk of all-cause death after 
PCI compared to CABG. The SYNTAX score II 2020, 
which predicts 10-year mortality and 5-year MACE, can 
help identify patients with CCS and three-vessel disease 
or LM disease who will benefit more from PCI or CABG 
in the long term. The SYNTAX score II 2020 offers a 
highly accurate 10-year prediction of all-cause mortality 
and moderately accurate 5-year prediction of major ad-
verse cardiac and cerebral events after percutaneous or 
surgical myocardial revascularization, which makes it a 
strong candidate as a reliable decision-making tool for the 
heart team when recommending percutaneous or surgi-
cal myocardial revascularization for an individual patient 
with multivessel disease and CCS. 
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EVOLUCIJA SYNTAX SKORA (I, II AND II 2020): RAZVOJ, PRIMENA I 
OGRANIČENJA U SVAKODNEVNOJ KLINIČKOJ PRAKSI  
Dejan Orlić1,2, Vladimir Zobenica3, Milorad Tešić1,2, Stefan Juričić1, Milorad Živković1, Marko Ristić1, Branko Beleslin1,2,4, 
Srđan Aleksandrić1,2

Sažetak

Hirurška revaskularizacija miokarda je zlatni standard za 
revaskularizaciju miokarda u hroničnom koronarnom 
sindromu (CCS). Prve randomizovane studije koje su 
poredile implantaciju običnog metalnog stenta (BMS) 
sa aorto-koronarnom by-pass hirurgijom (CABG) po-
kazale su sličnu učestalost smrti i infarkta miokarda, a 
ređu pojavu ponovne revaskularizacije miokarda nakon 
CABG u odnosu na implantaciju BMS, što je dovelo do 
razvoja stentova sa oslobađanjem leka (DES) sa manjom 
učestalošću kliničke restenoze. Tokom godina, pojavila 
se potreba za objektivnom procenom i izračunavanjem 
rizika i koristi od hirurške ili perkutane revaskularizacije 
miokarda, davanje prednosti jednoj od ove dve meto-
de, ili njihovom sličnom ishodu kod pojedinih bolesni-
ka. SYNTAX skor I je korišćen za kvantitativnu procenu 
kompleksnosti koronarne stenoze kod bolesnika sa CCS. 
Ipak, dva glavna nedostatka SYNTAX skora I, 1) odsustvo 
procene funkcionalne značajnosti koronarne stenoze 
i 2) odsustvo kliničkih varijabli koje mogu da utiču na 

perioperativnu smrtnost, su delimično prevaziđene ra-
zvojem SYNTAX skora II. SYNTAX skor II sadrži kliničke 
varijable koje su pokazale najveću udruženost sa smrt-
nošću (uzrast, klirens kreatinina, ejekciona frakcija leve 
komore, aterosklerotska bolest glavnog stabla leve ko-
ronarne arterije, ženski pol, periferna vaskularna bolest 
i hronična opstruktivna bolest pluća). SYNTAX skora II 
2020 predstavlja ekstenziju SYNTAX skora II u kliničkom 
praćenju za desetogodišnju smrtnost. SYNTAX skor II 
i II 2020 potencijalno mogu da promene preporuku za 
revaskularizaciju miokarda koja je zasnovana samo na 
vrednosti SYNTAX I skora. Ovaj revijalni pregled ima za 
cilj da prikaže razvoj ova tri skora, njihovu pouzdanost, 
prediktivni značaj i ograničenja u praktičnoj primeni kod 
pojedinih bolesnika sa CCS.

Primarni cilj: prikazati razoj SYNTAX skorova I, II i II 2020, 
njihov prognostički značaj i ograničenja u svakodnevnoj 
kliničkoj praksi pri izboru optimalne metode revaskulari-
zacije miokarda kod pojedinih bolesnika sa HKS.

Ključne reči: SYNTAX skor, revaskularizacija miokarda, prognoza
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