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Overview of the talk 

• What is the functional Syntax Score?  

• Anatomical Syntax score combined with 
clinical variables: Syntax score II, decision 
making score based on interaction 

• How reliable is the Syntax Score?  

 (Site vs. Corelab) 

• How to make the anatomical syntax score 
more objective and quantitative? Non-
invasive Syntax score 

• How to make it functional and non-
invasive? Syntax Score III 

  



 
Recalculating SYNTAX Score by incorporating ischemia-
producing lesions as determined by FFR decreases the 
number of higher-risk patients and better discriminates 
risk for the adverse events in patients with multivessel 
disease undergoing PCI. 
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Functional SYNTAX Score 

163 
(32%) 

167 
(34%) 

167 
(34%) 

101 
(20%) 

106 
(21%) 

290 
(59%) 

Low SS 

Med SS 

High SS 

Low FSS 

Med FSS 

High FSS 

Functional SYNTAX Score For Risk Assessment in MVD  
Nam et al. JACC Sep 2011 

P<0.01 P<0.01 P<0.001 
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Pd (wave-free period) 
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iFR =  

Hyperemia Without Hyperemia 

Pd (mean of entire cardiac Cycle) 

Pa (mean of entire cardiac Cycle) 

FFR =  

iFR FFR 





iFR in all intended to treat vessels  

iFR <0.86* 

Implantation of 
SYNERGYTM stent(s) 

iFR >0.93 

No stent implantation 
 in lesion 

Optimization by IVUS 
guidance (modified MUSIC 

Criteria)  

Optimal medical therapy with a strict control of LDL (≤1.8 mmol) 

Patient ‘Signed Off’ by  
Heart Team for PCI 

iFR 0.86-0.93 

FFR 

FFR≤0.80 FFR>0.80 

MSCT with anatomic and functional Syntax Score (exploratory) 

SYNTAX II 
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US Investigators’ Meeting 

EXCEL 
SYNTAX Score II 

 
SYNTAX Score AGE CrCl EF 

3VD LMS F M 
COPD 

PCI 

CABG 

PCI CABG 

CABG 

PCI 

CABG 

PCI 

PCI 

CABG 

PCI 

CABG 

EQUIPOISE FOR LONG TERM MORTALITY BETWEEN CABG AND PCI 

CABG 

PCI 

CABG 

PCI 

PVD Diabetes 

PCI CABG 

Findings that were validated in the multinational DELTA Registry… 



SYNTAX Score II Variables 

Abbott 
Confidential. 
For Internal 
Use Only. Not 
to be 
reproduced, 
excerpted or 
distributed. 
© 2013 Abbott 
Laboratories. 

ANATOMICAL 

SYNTAX SCORE 

AGE Cr Clearance LVEF 

Gender COPD PVD 

LM 

1. Farooq V et al. Lancet 2013; 381: 639–50 

SYNTAX Score II was developed by applying a Cox 

proportional hazards model to the results of SYNTAX trial 

obtaining a combination of clinical and anatomical 

independent predictors of 4 years all-cause mortality:  



SYNTAX trial LM cohort 

Favored CABG 
Overall 50.1% 

>95%CI 11.5% 
 

Favored PCI 
Overall 49.9% 
>95%CI 8.8% 

 
79.7% within 

95%PI 
Equipoise 

Farooq and Serruys Lancet 2013;381:639-50 



Calibration plots for the sSS based SS II 
 

Calibration plots are shown for the sSS based SS II model predicting 4-year 
risk of mortality. The triangles indicate the observed frequencies by quintile 

of predicted probabilities. Good agreement was found between the 
observed and predicted mortality for each group. 
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To be made public at EuroPCR 2016! 



Heart Team Discussion 
Confirm SYNTAX Score II calculation, and that recruitment of patients for PCI is based on 

safety (long term mortality comparisons between CABG and PCI) 

SYNTAX Trial II  
Inclusion: All-Comers, angiographic, de-novo 3-vessel disease without 

left main involvement (visual % diameter stenosis ≥50%) 

Screening according to 
 SYNTAX Score II 

Pre-stratify Low (0-22) 
anatomical SYNTAX Score 

Pre-stratify Interm (23-32) 
anatomical SYNTAX Score 

Pre-stratify High (≥33) 
anatomical SYNTAX Score 

Patient ‘Signed Off’ by Heart Team for PCI 

SYNTAX Score II  
      Favours CABG* 

*Index revascularisation procedure type 
collected (CABG, PCI or medical). One  year 
vital status collected (OPTIONAL).  

SYNTAX Score II  
Allows PCI as an alternative to CABG 

YES 

NO 
Can ‘equivalent’ anatomical revascularisation be 

achieved* 

*Surgeon and interventional cardiologist in agreement 



Screening according to  
SYNTAX score II  

n=730 

PCI only 
n=18 (2.5%) 

Equipoise 
n=567 (77.7%) 

CABG only 
n=145 (19.9%) 

Heart Team Assessment 
n=624 

PCI 
n=457 

CABG registry 
n=133 

Patient “Signed Off” by  
Heart Team for PCI 

n=457 

Included 
n=451 

Exclusion criteria 
(n=106) 

Patient decline to participate (n=30) 
Patient preferred CABG (n=21) 
Referring physician decline (n=7) 
Other study (n=4) 
Medical treatment (n=5) 
Left Main Disease (n=3) 
Valve surgery (n=3) 
2-vessel disease (n=1) 
Operator preference (n=2) 
Follow-up not possible (n=2) 
Different hospital (n=3) 
Previous PCI (n=2) 
Severe anemia (n=1) 
Patient status changed (n=2) 
Unknown (n=20) 

HT overrule for 
CABG or PCI n=34 

No informed consent 
n=6 

SYNTAX II 
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Correlation between the ‘Corelab’ and ‘Site’ SS 

High risk (Corelab) 
Non-high risk (Site) 
N=386 (21.6%) 

High risk (Site) 
Non-high risk (Corelab) 

N=94 (5.3%) 

60.9% 

12.2% 



50%DS 

length of obstruction 

θ 

• Segment with disease 
• Length of disease 
• Tortuosity  
• Calcification 
• Diffuse disease etc. 

anatomic Syntax score 24 
functional Syntax score 19  

PCI CABG 

According to the 
ESC/ACC/AHA 
guideline 

 Non-invasive assessment of SYNTAX score  from MSCT 



Angiographic SYNTAX score II  
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r2 = 0.88 
ICC = 0.97 
95%CI 0.94 to 
0.98, p<0.001) 

Correlation between angiographic Syntax 
Score vs. MSCT Syntax Score II 
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From anatomy to comorbidities,to functional assessment,to non 
invasive assessment,to virtual Heart Team (Syntax II) . 



Chest pain Quantitative MSCT 

Heart Team  (Provisional decision making 
based on Syntax score III) 

PCI/Cathlab suite 

Definite decision making based on invasive angiography 
combined with invasive FFR if confirmation needed  

Algorithm of Heart Team decision making based on 
noninvasive and invasive imaging  

SYNTAX Score III   

Anatomical Syntax Score CT + FFRCT  + Clinical factors 



Which lesion is causing myocardial ischemia?  
KOR 63 

MSCT 

Maximal intensity projection 

Intermediate 

LAD 

LM 

RCA 

Angiography 



0.88 

Angiographic assessment 
Lesion 1 – mid RCA 
Seg 2:   2 (1x2) 
 
A subtotal Score of lesion: 2 

No significant 
lesion 

Invasive FFR 
No significant lesion 

Which lesion is causing myocardial ischemia?  



Which lesion is causing myocardial ischemia?  
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0.81 

0.72 
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LAD ostium 

Pressure pullback tracing 

LAD os 

49mmHg 57mmHg 63mmHg 



Which lesion is causing myocardial ischemia?  

KOR 63 

Lesion  – LAD and Intermediate  
Seg 6:     7 (3.5x2) 
Seg 12:    2 (1x2)  
Trif 0,1,1,0   4 
Lesion >20mm  1 
Angiographic SSx: 14 

1.Lmain (5 x2 )              
2.Trifurcation (1,1,0,0) 4 
3. LAD ,Segment 6 (3.5 x2 )  
calcified 1  
4.Intermediate (1 x2) Lesion>20 
mmm (1),calcified, 1            
=Functional SxS 24 

0.80 

0.81 

0.72 

0.73 

0.77 

0.70 

MB 
Prox 
LM #5 

MB 
Distal 
LAD #6 

SB1 
Interm #12 

(0,1,1,0) SB2 
LCx #11 

According to 
Angiography 
 



After Left main and LAD os PCI 

0.93 

0.95 

PCI 

cF
F

R
 

Treatment planning prior to invasive procedures 
Virtual PCI and post-PCI FFRCT 

0.80 

0.81 

After LAD os PCI 

PCI 

Dream Diagnostic tool #1: non-invasive FFR 



Presence of 3- vessel disease with/without LM 
on Conventional angiography  (223 patients) 

Information  
solely on MSCT 

Information  
solely on Angio 

1st Decision making and treatment 
strategy based on  

Angiographic SxS + SxS II 

MSCT (Revolution) 

1st Decision making and treatment strategy 
based on MSCT  

• Anatomic MSCT SxS (radiologist) + SxSII 
     (Corelab MSCT SxS + SxSII) 

2nd Decision making and treatment strategy based on  
• Angiographic SxS + SxS II 
• MSCT based SxS + SxS II 
• HeartFlow non-invasive FFR, Functional SxS 

Information on 
Angio+MSCT 

Information on 
Angio+MSCT 

2nd Decision making and treatment strategy based on  
• Angiographic SxS + SxS II 
• Heart non-invasive FFR + SxSII 
• FFRCT + Functional SxS + SxSIII 

2 Heart Teams 

Primary EP: Anatomic Level 
223 decisions vs. 223 decisions  

Angio first MSCT first 

*Each heart team was randomized 
to one of 2 diagnostic algorithms 

Heart Team A Heart Team B 

R
* 

Unblinding  

Clinical decision 2 

Final Clinical decision 

Clinical decision 1 

2nd Decision making and treatment strategy 
based on MSCT  

• Anatomic MSCT SxS (radiologist) + 
• HeartFlow non-invasive FFR 

Secondary EP: incremental value 
of FFRMSCT assessment 



Thank You! 


