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ABSTRACT CORRESPONDENCE

Introduction: The location of culprit lesions on the left main is associated with an increased Tiberiu Nyulas

procedural risk in acute coronary syndromes. Our study aims to evaluate the utility of CT  University of Medicine and Pharmacy
angiography determined Syntax score (CCTA) in comparison with the classical angiographic  of Tirgu Mures, Clinic of Cardiology
Syntax score for predicting the procedural success in percutaneous coronary interventions 50 Gheorghe Marinescu St, Tirgu
(PCI) of left main lesions. Mures, Romania

Methods: We included 23 patients presenting to the Cardiology Clinic with an acute coronary  Tel/Fax: +40-265-211595
syndrome. All patients underwent coronary angiography + angio CT multisclice for assess-  Email: tiberiu.nyulas@gmail.com
ment of the target lesion, defined as a significant (>50%) left main disease. Patient popula-

tion consisted in: group 1 — 13 patients (56.52%), in whom revascularization indication was

based on lesion severity assessment by CCTA score correlated with the angio Syntax score

(SS), and group 2 — 10 patients (43.48%), in whom revascularization indication was based

only on angio SS. According to the SS, the study population was divided into subgroup A — low

SS (<22), subgroup B — intermediate SS (23-32) and subgroup C —high SS (>32). All patients

were followed for 1 year.

Results: Despite similar SS in both groups (35.38 in group 1 vs. 32.4 in group 2), the use of

Angio CT multislice increased the rate of PCI indication — 76.92% PCI in group 1 versus 50%

PCI in group 2. In patients with high SS, PCI rate was 66.66% in group 1 compared with 50%

in group 2 (p<0.05). High calcium score >100 was recorded in 50% of patients in the low SS

subgroup (<22), 50% in the medium SS subgroup (23-32) and 22.22% in the high SS (>33)

subgroup. One-year follow-up showed an overall mortality of 8.69%, slightly higher in group

2 (10%), as compared to group 1 (mortality of 7.69%).

Conclusions: Additional evaluation by angio CT of culprit left main stenoses in acute coronary

syndromes provides more information about the complexity of atherosclerotic plaques in this

location, and could be extremely useful in establishing the indication for PCI in high risk

stenoses, showing a predictive significance for post-procedural 1 year follow up mortality.
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INTRODUCTION

Survival in acute coronary syndromes (ACS) caused by
atheromatous plaques located in the left main could be
significantly influenced by the culprit lesion complexity.
The location of the culprit lesions at this level is frequent-
ly associated with the development of malignant tachyar-
rhythmias and hemodynamic instability. Even more, in
an ACS related to unprotected left main culprit lesion,
survival is inferior to the mortality encountered in cases
complicated with cardiogenic shock [1].

The use of angiographic Syntax score was introduced
by the Syntax trial (The Synergy between Percutaneous
Coronary Intervention with TAXUS and Cardiac Surgery)
in order to angiographically assess the coronary lesions
based on angiographic characteristics (the degree of tor-
tuosity, the presence of thrombus, bifurcation lesions, the
presence of calcifications, coronary system dominance,
the length of the stenosis). The Syntax trial demonstrat-
ed that in patients with STEMI, this score is significantly
correlated with no reflow post-procedural phenomenon
and is predictive of in-hospital mortality, being signifi-
cantly associated with long-term outcomes. According to
the Syntax classification, the Syntax score is considered to
be low when it is below 22, medium between 22 and 32,
and high when it is superior to 33 [2,3].

The development of imagistic methods for assessment
of the coronary vessels by Angio CT multislice is highly
promising for the accurate characterization of the com-
plex coronary lesions, Cardiac Computed Tomographic
Angiography (CCTA) representing a facile method to in-
vestigate a left main lesion, especially when PCI revas-
cularization is proposed. The introduction of Ca scoring
for calcium quantification in coronary disease allowed the
identification of patients at high risk for subsequent isch-
emic acute complications and led to the introduction of
this new parameter in clinical guidelines for the diagnosis
and treatment of ischemic coronary disease [4,5].

This study aims to follow the evolution of patients with
ACS and left main culprit lesions assessed using two types
of Syntax score: conventional coronary angiography Syn-
tax Score and CCTA Syntax score.

MATERIAL AND METHODS

STUDY PROTOCOL

The study was a single center, prospective, non-ran-
domized study, performed in order to evaluate the in-
cremental value of the information provided by CCTA on

top of those obtained by classical coronary angiography,
in complex characterization of coronary lesions in pa-
tients with significant left main disease and acute coro-
nary syndromes.

Twenty-three patients with LM disease and acute coro-
nary syndromes were enrolled in the study. Group 1 (13
patients) underwent CCTA followed by coronary angiog-
raphy and percutaneous revascularization, while group 2
(10 patients) underwent coronarography and PCI.

The inclusion criteria were: documented significant
(>50%) stenosis of the LM coronary artery and willingness
to participate in the study, age >21 years, and presence
of an ACS syndrome at admision in the hospital. Patients
with contraindications for the repeated administration of
contrast agents were excluded from the study.

CCTA ANALYSIS

All CT acquisitions were made using multi-slice 64 So-
matom Sensation CT (Siemens, Germany) with a 64 x
0.5 mm detector collimation. After the administration of
a short-acting betablocker to achieve the desired heart
rate, and after a stable heart rate below 60 beats/min was
achieved, a iodinated contrast agent (Iopamidol, 370 mg
I/ml, Bayer Healthcare, Germany) was infused, first us-
ing a speed of administration of 4.0 ml/sec followed by
20 ml at 2.0 ml/sec. All acquired images were transferred
to a workstation (Siemens, Germany) for data processing,
measurements and interpretation.

According to the standard method for calculation of the
Syntax score, the following information provided by CCTA
associated with multiplanar reconstruction were used for
the calculation of the CCTA-Syntax score, based on lesion
severity: degree of calcification in the left main lesion,
global calcium burden expressed by calcium score, coro-
nary stenosis severity (in the left main and in the rest of
the coronary tree), length and diameter of the left main,
involvement of the origin of left anterior descending ar-
tery and circumflex artery, anatomic distribution (type of
dominance), extension of calcification at the origin of the
main arteries.

CORONARY ANGIOGRAPHY ANALYSIS

A significant left main stenosis was defined as a >50%
narrowing of the LM lumen at coronary angiography, in
at least one incidence.

According to the same standard method for the cal-
culation of the Syntax score, the following information
were used for the calculation of the CCTA-Syntax score:
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TABLE 1. Syntax score, 1 year mortality and PCl rate in the study population

Group 1 Group 2 Significance
Patients 13 (56.52%) 10 (43.4.8%)
Syntax score 35.38 32.4
1year mortality 7.69% 10%
PCI rate in high syntax score group 66.66% 50% p<0.05

coronary dominance, number and location of lesions,
presence of a total occlusion in one coronary artery, bi-
furcation or aorto-ostial lesion, severe tortuosity, lesion
length, presence of calcification or thrombus. All these
parameters were assesed for each individual lesion, and
included in a software for automatic calculation of the
Syntax score.

STUDY OBJECTIVES

1. To demonstrate the correlation between CCTA-deri-
ved Syntax score and coronary angiography-Syntax
score in significant culprit LM lesions responsable
for acute coronary syndrome in the subsets of pati-
ents with low, medium and high risk lesions.

2. To demonstrate the relationship between Syntax
score determined by CCTA and Coronary Angiogra-
phy and prediction for short and long term morta-
lity.

We enrolled 23 patients (69.56% males and 30.43%
females, average age 64 years) with significant (>50%)
LM disease, admitted in the emergency department of
the Cardiology Clinic from the County Emergency Clini-

cal Hospital of Tirgu Mures with acute coronary syn-
droms (STEMI/NSTEMI myocardial infarction, unstable
angina ).

Patients were divided into 2 groups: group 1 — 13 pa-
tients (56.52%), in whom indication for treatment was
based on CCTA syntax score correlated with Syntax score
(angio CT + coronarography data), and group 2 — 10 pa-
tients (43.48%), in whom indication relied only on angio
Syntax score.

In all patients we performed a careful clinical and para-
clinical examination, including history, clinical status, lab
tests, ECG, coronarography, and all patients were followed
for 1 year.

RESULTS

According to the Syntax score, the study population was
divided into subgroup A — low Syntax score (<22), sub-
group B — intermediate Syntax score (23—32) and sub-
group C — high Syntax score (>32).

Despite similar Syntax scores in both groups (35.38 in
group 1 versus 32.4 in group 2), the use of Angio CT mul-
tislice increased the rate of PCI indication — 76.92% PCI
in group 1vs. 50% PCI in group 2 (Table 1).

Group 1

15.38%

4.34% .

30.00%

76.92%

20.00%

Group 2

u PCI
m CABG
Conservative

50.00%

FIGURE 1. Treatment type in the study population
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FIGURE 2. Distribution of high Syntax score

Coronary bypass was performed in 1 case (4.34%) in
group 1 and in 20% of cases in group 2, while conserva-
tive treatment was indicated in 15.38% of cases in group 1
compared with 30% in group 2 (Figure 1).

PCI was performed in 10 cases from group 1 and 5 from
group 2 with good results, without procedural complica-
tions or periprocedural deaths.

Indication for PCI or bypass in group 1 was not corre-
lated with calcium score.

A high calcium score >100 was recorded in a percentage
of 50% patients in the low Syntax score subgroup (<22),
50% in the medium Syntax score subgroup (23-32) and
22.22% in the high Syntax score (>33) subgroup (Figure 2).

Analysis of data regarding the type of therapy in high
Syntax score subgroups showed a C-subgroup PCI rate
of 66.66% in group 1 compared with 50% in group 2
(p<0.05), as presented in Figure 3.

One-year follow-up showed a total 8.69% mortality in
the study group. Mortality was higher in group 2 (10%),
where the indication was based only on syntax score,
compared with a mortality of 7.69% in group 1, where the
indication was based on Angio CT multislice + coronarog-
raphy, as presented in Table 1.

DISCUSSIONS

Addressability to PCI or CABG of the left main lesions and
acute coronary syndromes depends significantly on ana-
tomic features, hemodynamic status and association with
other diseases (cardiac patology or other non-cardiac co-
morbidities).

In patients with LMCA culprit lesion, the optimal revas-
cularization strategy is not clear in many cases [6,7,8,9].

FIGURE 3. Association between calcium scoring and Syntax score

Comparative studies including the Syntax trial showed
that interventional approach of the left main lesions has a
high rate of revascularization, while the surgical approach
carries a high risk of stroke [10]. PCI as the choice of re-
vascularization is followed by a rapid restoration of flow in
the related infarct artery in STEMI patients, and obtaining
a TIMI III flow is correlated with a favorable prognosis,
and a reduction of up to 5 times in mortality in a 1 year
follow-up [11,12]. Moreover, studies demonstrated that
the Syntax score was correlated with no-reflow in the in-
farct-related artery in STEMI [10,13]. However, mortality
in acute coronary syndromes caused by stenoses involving
the left main as the culprit lesion is four times higher than
the selective, interventional left main PCI [14,15].

Studies regading the left main culprit lesions showed
some prognostic factors for left main PCI in acute coro-
nary syndromes:

- Association of the cardiogenic shock (except isola-
ted cases of left main disease, which has relatively
more favorable prognosis compared to the associati-
on with multivascular coronary disease [16];

— ST elevation myocardial infarction [17]

— initial TIMI 1/0 flow;
- reduced left ventricular ejection fraction;
— older age;
multivessel disease and high Syntax score;
diabetes mellitus.

Recent studies showed that some lesions on the left
main are favorable for interventional approach: isolated
left main and/or shaft lesion accompanying culprit lesion,
higher operative risk assessed by euro SCORE, favorable
anatomy providing complete revascularization [11].
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The use of new techniques of left main angioplasty (T
stenting, high inflation pressure, IVUS, kissing technique,
various DES types) demonstrate that the success of the re-
sults depends on the identification of imagistic markers
for complex plaques (hystological composition, calcium
content, bifurcation angle, thrombus, dissection etc) [18].

In this study we demonstrated that the use of CCTA
Syntax score may stratify better the patients with signif-
icant LM stenosis according to their risk, than does the
stratification based only on angiography-derived Syntax
score. We found a good correlation between the angiog-
raphy derived and CCTA-derived Syntax scores, especial-
ly in cases with high Syntax scores. As in the rest of the
cases angiography seems to underestimate the severity of
the lesions, we can conclude that the incremental role of
CCTA to coronary angiography is more obvious especially
in high risk lesions. These are usually heavily calcified le-
sions, with high atheromatous burden, coronary calcifica-
tion and plaque burden being exactly the parameters eas-
ily assessed by the CCTA [19].

This superior value of CCTA relies mainly in providing
incremental information to coronary angiography with
regard to lesion characterization and complex 3D visual-
ization of coronary plaques in the same time with plaque
quantification and determination of calcium content
within the coronary arteries [19,20].

Dual evaluation by CCTA derived score and Angio Syn-
tax score showed that although the values of these pa-
rameters were not statistically different, the use of CT
angiography examination allows the increase of PCI rate
compared with classical indication, proving that CT an-
giography is very important, especially in patients with a
high Syntax score.

Correlating a high calcium score (recognized as a mark-
er of atherosclerosis in international guidelines) with the
Syntax score, we observed that the proportion of patients
with extensive calcification in the left main is significantly
lower in the group of patients with very high Syntax score,
which can be explained by the instability of atherosclerotic
plaques in the left main due to necrotic core. The CCTA-
derived Syntax score in these patients has a high value,
and demonstrates a high prediction for PCI postprocedur-
al complication.

CONCLUSIONS

Additional evaluation by CCTA of culprit left main steno-
ses in acute coronary syndromes provides more informa-
tion about the complexity of atherosclerotic plaques in
this location, and could be extremely useful in establish-

ing the indication for PCI in high risk stenoses, showing a
predictive significance for post-procedural 1 year follow-
up mortality.
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