JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.904471
J Contemp Med 2021;11(4):555-559

Journal of
Contemporary

Relation Between Syntax Score and Complexity of Carotid
Artery Disease

Karotis Arter Hastaligi Siddeti ile Syntax Skoru Arasindaki iliski

Mehtap Erdogan’, ®“Ramazan Akdemir?, ®©Mehmet Bulent Vatan2

'Sakarya University School of Medicine Department of Anatomy, Sakarya, Turkey
2Sakarya University School of Medicine Department of Cardiology, Sakarya, Turkey

Abstract

Introduction: Carotid artery disease may cause severe constriction or
complete occlusion in carotid arteries, it may not give any symptoms until it
appears. In some people, stroke is the first finding of the disease. One of the
most important causes of stroke is carotid artery stenosis and atherosclerosis
causes a total of one third of the stroke. Atherosclerosis; It is a specific finding
of both coronary and carotid artery disease.The relationship between carotid
atherosclerotic diasease and coronary artery disease (CAD) have been in
previous reports

Aim: In this study, we aimed to show the relationship between the severity
of the carotid artery stenosis(CAS) determined by angiography and the
anatomical complexity of CAD assessed by SYNTAX Score (SS).

Material and Method: Our study was carried out in accordance with
the Declaration of Helsinki Principles by obtaining the ethics committee
approval dated 09.06.17 and numbered E.8640. A total of 45 patients with
simultaneously carotid and coronary angiography performed were included
in our study. SS, a marker of CAD complexity, was determined by dedicated
computer software. The patients were divided into two groups according
to the classification of SS: low SS (n=33, SS <22) and intermediate-high SS
(n=12,SS =22) groups. The severity of CAS was assessed by digital subtraction
angiography (DSA) of six distinct segments of the carotid artery included the
left and right common, internal, and external carotid arteries. Spearman’s
correlation coefficients were used to determine the correlations between SS
and CAS score.

Results: The CAS severity score was significantly higher in patients with
intermediate and high SS group than in the low SS group (3/4/4.75 vs. 1/2/3,
p=0.001). There was also significant correlation between SS and CAS severity
score (r=0.47, p=0.001).

Conclusions: We revealed that there was a proportional increase in the
severity of CAS to CAD complexity using SS. It may suggest that complex
multivascular atherosclerotic disease is the systemic nature of atherosclerosis.

Keywords: Carotid artery stenosis, coronary artery disease, constriction,
stroke, Syntax score
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Giris: Karotis arter hastaligi, karotis arterlerde siddetli daralmaya veya
tam tikanmaya neden olabilir, ortaya cikana kadar herhangi bir belirti
vermeyebilir. Bazi kisilerde, hastaigin ilk bulgusu inmedir. inmelerin
en onemli nedenlerinden biri karotis arter stenozudur (KAS) ve toplam
inmelerin Ucte birine atheroskleroz neden olur. Atheroskleroz; hem koroner
ve hem de karotis arter hastaliginin spesifik bulgusudur. Aterosklerotik karotis
hastaligi ile koroner arter hastaligi (KAH) arasindaki iliski dnceki ¢calismalarda
gosterilmistir.

Amag: Bu calismada anjiyografi ile degerlendirilen karotis arter darhiginin
siddeti ile SYNTAX Skoru (SS) ile degerlendirilen KAH' nin anatomik
kompleksligi arasindaki iliskiyi gostermeyi amagladik.

Gereg ve Yontem: Calismamiz 09.06.17 tarih ve E.8640 sayili etik kurul onay!
alinarak, Helsinki ilkeler Deklarasyonu'na uygun olarak gerceklestirilmistir.
Galismamiza es zamanli olarak karotis ve koroner anjiyografi yapilan toplam
45 hasta dahil edildi. KAH kompleksliligi 6zel bir bilgisayar yazilimi olan SS ile
belirlendi. Hastalar SS siniflamasina gore iki gruba ayrildi: dustik SS (n = 33, SS
<22) ve orta-yUksek SS (n =12, SS >22) gruplari. KAS siddeti, karotis arterlerin
sol ve sag carotis communis, internal ve external bolimlerini iceren alti farkli
segmentinin dijital subtraksiyon anjiyografisi (DSA) ile degerlendirildi. SS ile
KAS siddeti arasindaki korelasyonlari tespit etmek icin Spearman korelasyon
katsayilari kullanildi.

Bulgular: KAS, orta ve ylksek SS grubunda, distk SS grubuna gore anlamli
derecede yuksekti (3/4/4.75 vs. 1/2/3, p=0.001). SS ve KAD ciddiyeti arasinda
anlamli korelasyon vardi (r=0.47, p=0.001).

Sonug: Calismamiz ile SS kullanarak KAD ile KAS siddetinde orantili bir
artis oldugunu gosterildi. Karmasik multivaskuler aterosklerotik hastaligin,
aterosklerozun sistemik dogasi oldugunu distndurebilir,
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INTRODUCTION

Atherosclerosis is a systemic process, involving multible arterial
territories.™ Carotid artery stenosis (CAS), that coexists with
coronary artery disease (CAD) may indicate an increased burden
of atherosclerosis.”? The presence of significant CAS is directly
related to the extent of CAD, though the prevalence of severe
carotid stenosis was progressively increased among patients
with extensive CAD.”! The progressive concurrent increase of
CAS prevalence with CAD, suggesting that occurence of shared
disease is likely to influenced by similar risk factors such as
hypertension, diabetes mellitus, hyperlipidemia, and older age.
CAS is an important prognostic marker and risk-stratification
tool in patients with CAD.**! Clinical manifestations of CAS
are strongly suggestive of clinical events in coronary artery
territority.?

The SS is an angiographic score, which represents coronary
lesion complexity, has been shown to be useful for predicting
clinical outcomes.' Previous studies investigated the
relationship between carotid artery ultrasound parameters
and SS.'# Most of them demonstrated that carotid intima-
media thickness (IMT) has predictive value for coronary artery
complexity.'>"* However, the precise relationship between the
severity of CAS and CAD complexity as assessed by the SS has
not been evaluated.

In this study, we aimed to investigate the relationship between
severity of CAS determined by an angiography and complexity
of CAD assessed with the SS.

MATERIAL AND METHOD

Study population

The study was carried out retrospectively at a single center
from March 2010 to October 2015. A total 614 patients who
underwent carotid angiography were analyzed. Amoung
them, 45 patients with clinical suspicion of CAD had also
coronary angiography performed were enrolled in this study.
Patients with a history of coronary or carotid revascularization
were excluded. Written informed consent was obtained from
all patients and the local ethical committee approved the
protocol. Duplex ultrasound and either computed tomography
angiography (CTA) or magnetic resonance angiography (MRA)
of the carotid arteries were performed in all patients. Carotid
angiography was performed in patients with symptomatic
internal carotid artery (ICA) stenosis > 50% or asymptomatic
ICA stenosis = 60% in CTA /MRA.'"¥' The indications for coronary
angiography were as follows: symptoms to suggest cardiac
ischemia, physician recommendation based on the presence
of clinical characteristics that suggest high risk for CAD and
noninvasive testing indicating a high probability of CAD.

All the angiography procedures were performed by two
experienced interventional cardiologists. Selective bilateral
conventional and digital subtraction angiography (DSA) of
carotid arteries was done using 5 Fr Simmons-2 catheter. The
severity of CAS was evaluated by DSA images of six distinct

parts of the carotid artery segments which included the left
and right common, internal, and external carotid arteries.
Each of six carotid artery segments were scored in one of five
categories based on their degree of stenosis. The five stenosis
categories were included degree of diameter stenosis: 0-49%,
50-74%, 75-90%, 90-99%, and total occlusion. The degree of
stenosis was calculated by angiography according to North
American Symptomatic Carotid Endarterectomy Trial (NASCET)
criteria for the common, internal, and external carotid arteries.
07 Low-grade carotid stenosis of less than 50% is considered
to be hemodynamically insignificant. Each of the categories
was given a score ranging from 0 to 4, with 0 indicating 0-49%
and 4 indicating total occlusion.Carotid artery severity was
calculated in accordance with the study conducted by Long et
al. In 1999. In accordance with this study, the total of segments
with stenosis of more than 49% in six segments of the carotid
arteries was calculated for each patient.""®

Coronary Angiography and SS

Coronary angiography was performed by two experienced
cardiologists using standard teqniques. CAD was defined as
stenosis with a diameter =50%. According to the baseline
coronary angiogram, each coronary lesion producing stenosis
with a diameter >50% in vessels >1.5 mm diameter was scored
separately, and these scores were combined to provide the
overall SS, which was calculated using the SS algorithm.['”
available on the SYNTAX website (www.syntaxscore.com).'”
A low SS was defined as < 22, an intermediate score as 23 to
32, and a high score as > 33.2% The patients were divided into
two groups according to the SS: Group 1 with low risk score
(score<22), group 2 with moderate and high risk (score>=22). We
compared groups by CAS score.

Statistical analysis

Statistical analysis was performed by SPSS 20,0 for Windows
program.Categorical variables are shown as counts (n) and
percentages (%) and continuous data were presented as
the mean * standard deviation. Chi-Square test was used to
compare the categorical variables. Kruskal Wallis H test was used
to compare the continuous data among low and moderate-
high score groups according to SS (For pairwise comparisons
Bonferroni adjusted Mann-Whitney U test

was used). Spearman’s correlation coefficients were used to
determine the correlations between SS and CAS score. Two-
sided p values of <0.05 were considered statistically significant.

DISCUSSION

In this study, we have demonstrated a significant association
between carotid artery disease severity and coronary artery
disease complexity. We also revealed that CAS score was
significantly higher in patients with moderate and high SS as
compared to low SS group.

Carotid artery disease is regarded as an established marker of

generalized atherosclerosis.”? The prevalence of concomitant
atherosclerotic lesion of the carotid and coronary arteries
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increases progressively and is a known predictor of worse
outcome in various clinical settings including patients with
ischemic stroke, patients undergoing coronary artery bypass
grafting and carotid endarterectomy as well as asymptomatic
individuals.?"®! There has been some convincing evidence
suggesting that CAD is the leading cause of death in
patients who recovering from stroke and patients with
asymptomatic CAS are at higher risk for future myocardial
infarction than stroke.*? It has been reported that, the co-
prevalence of >50% CAS in patients with CAD is 14.5% which
is 8.7%, 5.0%, and 4.5% in patients with >60%, >70%, and
>80% CAS, respectively.'™ Furthermore, the prevalence of
asymptomatic CAS was progressively increased in patients
with extensive CAD. Kallikazaros et al.?¥ showed that the
prevalence of significant CAS (lumen diameter stenosis of
>50% measured by carotid Doppler ultrasonography (US) was
5%, 13%, 25%, and 40% in patients with single vessel (1VD),
double vessel (2VD), triple vessel (3VD) and left main disease
(LMD), respectively. In a study conducted on 632 Japanese
patients, an ultrasonographic measurement of CAS >50%
was found in 14%, 21%, 36% of patients with 1VD, 2VD, and
3VD, respectively.”® These investigations were evaluated
the coronary artery severity based on the number of the
diseased coronary artery. However, none of these studies
used. SS which has been approved as a standard method
in quantification of coronary complexity. SS does not only
provide objectively quantifying of the severity and extent of
CAD, but also differs from the other methods by allowing us
to assess the coronary lesion complexity." Because of its high
accuracy and reproducibility, the SS has emerged as a feasible
method in clinical use and is useful for decision-making and
predicting prognosis among patients who have undergone
coronary revascularization.?>?! |n a few studies, a relationship
between the carotid Duplex ultrasound parameters and SS of
the coronary arteries has been investigated.'>' lkeda et al.'¥!
demonstrated a significant correlation between the mean
carotid intima-media thickness (IMT) and SS. They showed that
patients with mean IMT =0.9 mm had significantly higher SSs
than patients without thickening (p<0.0001). Korkmaz et al.l'*!
were also found a significant correlation between carotid IMT
and overall SS in patients with stable coronary artery disease
(p<0.001). Conversely, a study conducted by Costanzo et al."?
showed that SS was not correlate with prevalence of significant
carotid artery stenosis which was defined as =50% diameter
stenosis calculated by carotid US.

Our study is quite different from the studies listed above. All
these studies reporting coexistence rate of both two diseases
were based on carotid duplex ultrasound (US) examination.
Indeed, carotid IMT has been reported as a surrogate marker
of atherosclerotic burden,?” it does not provide reliable data
regarding the significance of the carotid stenosis. The evidence
suggests that the risk of stroke directly increases with the
severity of carotid stenosis; the patients with 60-69% CAS
has 11% risk of stroke within 3 years, compared with 32% for
the patients with >90% stenosis.?*?! The studies mentioned

above were used carotid Duplex US to determine the severity
of the carotid stenosis. Compared with DSA, the “gold standard”
test, carotid duplex ultrasound examination is relatively less
accurate in the estimation of >70% CAS with the sensitivity
varied between 87.5% and 98.6%, and the specificity varied
between 59.2% and 75.7%.5% Depending on the technical
skills and experience of operator, stenosis of carotid lesions can
under- or overestimated by carotid US in patients with calcified
orinaccessible lesions, tortuous vessels and severe contralateral
carotid stenosis.

In this study, we used an angiographic scoring system, indicating
the severity of CAS which was obtained from DSA images of six
distinct parts of the carotid artery system. This scoring method
was defined based on a study conducted by Long et al.'® We
demonstrated that patients with SS score > 22 had significantly
higher carotid artery severity score. It was suggested that in
patients with SS > 22, CABG offered a survival advantage over
percutaneous coronary intervention.”” Thus, most of them
have treated with CABG. Presence of CAS has been shown to be
a significant risk factor for peri-post-operative stroke in patients
undergoing CABG, with a prevalence of 3% in unilateral stenosis,
5% in bilateral stenosis, and 7% in total carotid occlusion.[03132
Therefore, screening for CAS before CABG in patients with
intermediate and high SS may be reasonable.

In conclusion, we demonstrated that there was a proportional
increase in the severity of CAS to CAD complexity using SS.
In addition we have shown that patients with SS > 22 had
higher CAS severity score as compared to patients with SS
<22. Therefore, we suggest screening for CAS in patients with
complex CAD assessed by SS.

Limitations

Some limitations should be noted when interpreting our
findings. The main limitation is related to our patient selection.
The patientsincluded in this study were selected from a group of
consecutive patients who were referred for carotid angiography
for suspected carotid artery disease. Thus, this sampling bias
means that our results concerning the correlation between SS
and the severity of carotid artery disease are relevant only to
this specific group and the general population. Small sample
size is the other limitation of the study. Further large prospective
studies with better adjustment for selection bias are needed to
confirm our results.

RESULT

This study revealed a significant relationship between carotid
artery disease severity and coronary artery disease complexity.
In addition, patients with moderate to high SS had a significantly
higher CAD score compared to the low SSd group. Although
there have been many studies between carotid and coronary
artery disease, this study first evaluated the anatomical lesion
distribution and prevalence between the two regions by using
SYNTAX Score and Carotid Score. Old studies in the literature
have used Carotid Doppler USG to determine the severity of
carotid stenosis
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Compared to the "gold standard" test DSA, the carotid duplex
USG examination is relatively less in predicting 70% CAS, with
sensitivity ranging from 87.5% to 98.6% and specificity ranging
from 59.2% to 75.7%. It is true.

45 patients with simultaneously carotid and coronary
angiography performed were included in our study. The study
population included 29 men and 16 women with the mean age
of 66.7+8.9 years. The patients were divided into two groups
according to the classification of SS: group 1 (n=33, SS <22) and
group 2 (n=12, $5>22). The median SS in group 1 and group
2 were 5 (range 0-20) and 28 (range 22-45), respectively. The
baseline clinical characteristics such as age, sex, hypertension,
diabetes mellitus, hyperlipidemia, and previous history of
stroke were similar in the groups. Demographic and clinical
variables of the study population are summarized in Table 1.

The CAS severity score was significantly higher in the
intermediate and high SS group than in the low SS group
(3/4/4.75 vs. 1/2/3, p =0.001) (Figure 1). Also, there was
significant correlation between SS and CAS score (r=0.47,
p=0.001) (Figure 2).

CONCLUSION

According to the results of our study, we have shown that using
SS there is a proportional increase in the severity of CAD's CAD
complexity. In addition, we showed that patients with SS >
22 had a higher SAD severity score than patients with SS <22.
Therefore, we recommend screening for CAD in patients with
complex CAD assessed by SS.
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