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AIM: We aim to investigate the relationship between the synergy between percutaneous coronary intervention and cardiac surgery (SYN-
TAX) scoring system created with coronary angiographic and clinical parameters and the Visceral Adiposity Index (VAI), which includes
anthropometric parameters and blood lipid values and is to evaluate their predictive power complications after coronary artery bypass
grafting (CABG).

METHODS: This prospective observational clinical study was conducted between 15 August 2023 to 1 December 2023. A total of 173
patients who underwent isolated CABG were included. SYNTAX 2 scores, VAl results, and complications occurring in the postoperative
period were recorded. All patients were divided into two separate groups, low and high, according to the median value of the SYNTAX
2 score and VAL Postoperative complications were compared between groups, and correlation and predictive analyses were performed.
RESULTS: Intra-Aortic balloon pump (IABP) use and low cardiac output were more frequent in the group with a high SYNTAX 2
score. However, this difference was significant for IABP use but not for low cardiac output (LCO) (p = 0.011 and p = 0.109). A
positive correlation was observed between VAI and intensive care unit stay and postoperative respiratory complications (p = 0.018 and p
=0.035). There was no statistically significant correlation between SYNTAX 2 score and VAI value (p = 0.540). In Receiver Operating
Characteristic (ROC) analysis, it was determined that VAI could predict respiratory complications and SYNTAX 2 score could predict
IABP requirement [area under the curve (AUC): 0.639, 95% CI: 0.531-0.746, p = 0.036 and, AUC: 0.799, 95% CI: 0.678-0.920, p =
0.001].

CONCLUSIONS: In our study, no correlation was found between SYNTAX 2 score and VAIL. However, we found that high VAI can
predict postoperative respiratory complications and that a high SYNTAX 2 score is associated with postoperative [ABP requirement.
These parameters can be taken into account in risk assessments.
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risk scoring has become extremely important in patients un-
dergoing CABG surgery [4,5].

Synergy between percutaneous coronary intervention and
cardiac surgery (SYNTAX) 2 score is designed to better
predict the risks of percutaneous or surgical coronary revas-
cularization, and therefore the risk of any complications in
the postoperative period, by evaluating the functional char-
acteristics of the coronary circulation and co-existing clin-
ical conditions. It contains many angiography parameters
related to the nature of the lesions in the patient’s coro-
nary artery anatomy [6]. Recently, several authors have
used SYNTAX scores to predict serious adverse cardiac and

Introduction

Coronary artery disease (CAD) is one of the most important
diseases affecting the global population. This disease has
been proven to be among the leading causes of death in both
developed and developing countries [1]. Coronary revas-
cularization guidelines demonstrated that, when compared
to a medical treatment strategy alone, coronary artery by-
pass grafting (CABQG) or percutaneous coronary interven-
tion more effectively relieves angina, and enhances exercise

capacity and quality of life [2]. Also, a study reported that
patients with higher risk scores benefit better from CABG
surgery [3]. Numerous studies have been conducted to de-
termine the surgical risk factors of CAD and preoperative
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cerebrovascular events that may emerge following CABG
[7,8]. Many recent studies are showing that the Visceral
Adiposity Index (VAI) can be considered a marker of adi-
pose tissue dysfunction, which indirectly expresses car-
diometabolic risk [9,10]. It can be calculated only by know-
ing the patient’s cholesterol, lipid levels, height, weight, and
waist circumference measurements. A large cohort study
has shown its association with coronary artery disease and
all-cause mortality [9]. In a study conducted in the cardio-
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vascular field, its relationship with atrial fibrillation, which
is an undesirable postoperative problem, has been demon-
strated [10].

The present study aims to elucidate whether there is a rela-
tionship between SYNTAX 2 score and VAI. And, whether
VAI could be used as a parameter with more practical daily
clinical use to predict possible postoperative complications
in patients undergoing CABG surgery.

Materials and Methods
Patients

This study is a prospective observational clinical study and
was conducted between 15 August 2023 to 1 December
2023 at the Department of Cardiovascular Surgery, Univer-
sity of Health Sciences, Bursa Yuksek Ihtisas Training and
Research Hospital. Our study was approved by the Clinical
Research Ethics Committee of Bursa Yuksek Ihtisas Train-
ing and Research Hospital with the protocol number 2011-
KAEK-252023/07-02 (Date: 26 July 2023). Informed con-
sent was obtained from all patients included in the study.
All procedures were performed following the Declaration
of Helsinki. The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) guidelines were
utilized for this study [11]. For the present study, patients
over the age of 18 who underwent isolated on-pump CABG
surgery were evaluated. In addition to CABG, patients who
underwent simultaneous heart valve surgery, carotid artery
surgery, or aortic surgery, patients receiving dialysis due to
chronic renal failure (CRF), patients with malignancy, those
with severe and very severe chronic obstructive pulmonary
disease (COPD), patients with uncontrolled diabetes melli-
tus (DM) (HbAlc >8.5%), patients with thyroid hormone
disorders patients, those receiving preoperative antibiotic
therapy or steroid therapy who underwent CABG surgery
under emergency conditions, patients who underwent redo
heart surgery and bleeding revision was excluded from the
study.

All data were recorded as age, gender, history of hyperten-
sion, DM, COPD, peripheral arterial disease (PAD), smok-
ing, waist circumference, ejection fraction, and body mass
index. Laboratory parameters were also studied from ve-
nous blood samples before the surgery. In the postopera-
tive period, intra-aortic balloon pump (IABP) requirement,
development of postoperative atrial fibrillation (PoAF),
respiratory complications (pneumonia, atelectasis), sternal
wound infection (SWI), low cardiac output (LCO), cere-
brovascular accident, acute renal failure development, du-
ration of intensive care unit (ICU) stay, death and the dis-
charge time from the hospital was added to the records.
Death cases occurring within the first 30 days after surgery
were defined as operative mortality.

All patients were divided into two groups according to
SYNTAX 2 score and VAI median values and were ana-
lyzed.

SYNTAX Score Analysis

Coronary angiographies of the patients were evaluated to
calculate the SYNTAX score. To calculate the SYNTAX
2 score, echocardiography findings, biochemical markers,
and medical histories of the patients obtained during their
preoperative hospitalization in our hospital were evaluated.
Calculators available on the website www.syntaxscore.org
were used as calculation tools.

Calculation of Visceral Adiposity Index

In the VAI calculation process, cholesterol and lipid levels
were recorded among the biochemical values obtained dur-
ing the preoperative hospitalization period of the patients,
and waist circumference (WC), height, weight, and Body
Mass Index (BMI) values were recorded during this pro-
cess, and VAI was calculated as described in previous stud-
ies [10,12].

Following the calculation and recording of all these val-
ues and scores, the postoperative ICU stay and hospital dis-
charge times of the patients and the complications that oc-
curred during this process were recorded. In the present
study, the clinical data obtained in the postoperative period,
the data obtained in the preoperative period, and the calcu-
lated scores were compared.

Statistical Analysis

SPSS 26.0 program (64-bit; IBM Institute, Armonk, NY,
USA) was used in the statistical analysis of the data in the
present study. According to the median values of SYN-
TAX 2 and VAI values, two groups were created: Group
1 (low) and Group 2 (high). The Kolmogorov-Smirnov
test was utilized to analyze the normality of the distribu-
tion. Continuous variables that comply with normal distri-
bution are expressed as mean + standard deviation; contin-
uous variables that do not comply with normal distribution
are expressed as median (minimum-maximum). In con-
trast, nominal variables are expressed as frequency and per-
centage. Student’s z-test was performed for normally dis-
tributed data. Mann-Whitney U tests were performed for
non-normally distributed data, and nominal data were com-
pared with the Chi-Squared test. Fisher’s Exact test was
considered for nominal data containing 1 or fewer observed
outcomes. In the comparison of categorical variables be-
tween groups, the Chi-Square test with continuity correc-
tion was used when the theoretical frequency was 1 < count
<5.

To investigate the relationship between SYNTAX 2 and
VAL levels with patient parameters and complications, the
Pearson or Spearman correlation coefficient test was used,
depending on the distribution of the parameters. ROC curve
[area under the curve (AUC)] was applied to estimate the ef-
fect of SYNTAX 2 and VAI levels on postoperative compli-
cations. To analyze the diagnostic value of SYNTAX 2 and
VAL levels, cut-off values measured by the sensitivity and
specificity of the area under the Receiver Operating Char-
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Table 1. Demographic, laboratory, and postoperative data of
all patients.

Demographic Data N=173
Age (year) 61 (38-81)
Gender

Male, n (%) 135 (78)

Female, n (%) 38(22)
Hypertension, n (%) 115 (67)
Diabetes Mellitus, n (%) 81 (47)
COPD, n (%) 38(22)
PAD, n (%) 15 (9)
Smoker, n (%) 92 (53)

Waist Circumference (cm)
Body Mass Index (kg/m?)
Ejection Fraction (%)
SYNTAX

SYNTAX 2

Visceral Adiposity Index
Laboratory data

HDL-C (mg/dL)

LDL-C (mg/dL)

Total Cholesterol (mg/dL)
Triglyceride (mg/dL)
Creatinine (mg/dL)

GFR (mL/min/1.73 m?)
Postoperative Data

IABP, n (%)

PoAF, n (%)

Respiratory Complications, n (%)
SWIL n (%)

Stroke, n (%)

LCO, n (%)

ARF, n (%)

Mortality, n (%)

ICU Stay (day)

Hospital Stay (day)

104 (76-150)
28.09 (18.5-42.7)
50 (25-65)

24 (11-46.5)
32.5(13.7-57.1)
2.59 (0.45-10.5)

40.9 (23-93.7)
98.7 (7.6-315.4)
175 (98-435)
165 (38-604)
0.97 (0.55-2.33)
82.94 (27.7-116.7)

12 (6.9)
52(30.1)
22 (12.7)
9(5.2)
74
3(1.7)
1(0.6)
5(2.9)
2 (2-26)
8 (5-58)

COPD, chronic obstructive pulmonary disease; PAD, peripheral
artery disease; SYNTAX, synergy between percutaneous coro-
nary intervention and cardiac surgery; GFR, glomerular filtration
rate; IABP, intra-aortic balloon pump; PoAF, postoperative atrial
fibrillation; ARF, acute renal failure; LDL, low density lipopro-
tein; HDL, high density lipoprotein; SWI, sternal wound infec-
tion; LCO, low cardiac output; ICU, intensive care unit. Data
are given as median (minimum-maximum) and numbers (percent-
age). GFR measurement was calculated in estimated glomeru-
lar filtration rate (¢GFR)/Modification in Diet in Renal Disease
(MDRD) formula.

acteristic (ROC) curve were calculated. A p-value of less
than 0.05 was considered statistically significant in all tests.

Results

Demographic, laboratory, and postoperative data of all pa-
tients included in the study are shown in Table 1. 78% of
the patients were male and 22% were female, and the me-
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dian age was 61. Hypertension was detected in 67% of all
patients, and diabetes mellitus in 47%. While 6.9% of the
patients required IABP in the postoperative period, accord-
ing to frequency, PoAF was detected in 30.1%, respiratory
complications in 12.7%, and SWI in 5.2%, respectively.
Mortality was observed in 2.9% of all patients.

All patients were divided into two, according to the median
value of the SYNTAX 2 score: those below 33 as the low
group, and those with 33 and above as the high group (Ta-
ble 2). In our study, the median SYNTAX 2 value was 32.5.
To ensure balance in patient groups, we divided them into
groups according to the value of 33. The age was higher in
the group with a high SYNTAX 2 score and this was statis-
tically significant (p < 0.001). The differences between the
two groups in terms of COPD, PAD incidence rate, SYN-
TAX score, and ejection fraction (EF) were found to be sta-
tistically significant (p = 0.013, p < 0.001, p =0.014, p <
0.001, respectively). Likewise, there were differences in
creatinine level and glomerular filtration rate (GFR) values
and they were statistically significant (p < 0.001 and p <
0.001, respectively). These results were expected since the
parameters are a factor in SYNTAX 2 score calculations.
VAI was found to be higher in the group with a high SYN-
TAX 2 score compared to the group with a low score, but
this was not statistically significant (p = 0.279).

In the comparison made considering the postoperative find-
ings, it was determined that the postoperative [ABP require-
ment in the group with a high SYNTAX 2 score was statis-
tically significantly higher than the group with a low score
(p =0.011). Additionally, LCO syndrome was found to be
more common in the group with high SYNTAX 2 scores
than in the group with low scores, but statistical significance
was not found (p = 0.109). A statistically significant differ-
ence was observed between the groups in terms of ICU stay
and hospital stay (p = 0.003, p = 0.032, respectively).
According to the median value of the VAI score, all patients
were divided into two: those with a VAI value of 2.59 and
below, the low group, and those with a VAI value above
2.59, the high group (Table 3). WC measurements, BMI
values and triglyceride levels, which are factors in VAI cal-
culations, were found to be statistically significantly higher
in the group with high VAI values, as expected (Table 3).
In the VAI grouping, no significant difference was detected
between the groups in terms of postoperative findings, ex-
cept for ICU stay (p = 0.008).

According to the results of the correlation analysis (Ta-
ble 4), a statistically significant weak positive correlation
was found between the SYNTAX 2 score and [ABP require-
ment, postoperative ICU stay times, and hospital stay times
(»p < 0.001). A statistically significant weak positive cor-
relation was found between VAI value and length of stay
in intensive care unit and postoperative respiratory compli-
cations (p = 0.018, p = 0.035). There was no statistically
significant correlation between SYNTAX 2 score and VAI
value (p = 0.540).
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Table 2. Demographic, laboratory, and postoperative data of all patients according to SYNTAX 2 score.

. SYNTAX 2 <32.9 SYNTAX2 >33  Test Statistic
Demographic Data p
(n=90) (n=283) -t-Z
Age (year) 58 (50-64) 69 (60-73) 6.02 <0.001¢
Gender 12.89 <0.001*
Male, n (%) 80 (89) 55 (66)
Female, n (%) 10 (11) 28 (34)
Hypertension, n (%) 55(61) 60 (72) 2.42 0.120%
Diabetes Mellitus, n (%) 40 (44) 41 (49) 0.42 0.514%
COPD, n (%) 13 (14) 25(30) 6.19 0.013*
PAD, n (%) 1(1) 14 (17) 13.53 <0.001*
Smoker, n (%) 56 (62) 36 (43) 6.16 0.013%
Waist Circumference, (cm) 103 £ 11.3 105.1 = 11.7 0.86 0.391*
Body Mass Index, (kg/m?) 28.3(25.4-31.3) 27.4 (24.7-30.8) 0.79 0.426%
Ejection Fraction, (%) 55 (50-60) 45 (40-55) 4.98 <0.001¢
SYNTAX 233+ 6.1 258+ 7.1 2.49 0.014*
Visceral Adiposity Index 2.4 (1.5-3.6) 2.8(1.8-3.9) 1.08 0.279%
Laboratory Data
HDL-C (mg/dL) 40.6 (33.8-48.2) 42 (35.4-53.6) 1.50 0.134%
LDL-C (mg/dL) 103 (80.4-127.2)  94.6 (70.3-119.7) 1.14 0.251%
Total Cholesterol (mg/dL) 179.5 (154-206.3) 171 (151-201) 0.95 0.338%
Triglyceride (mg/dL) 162 (109.5-204.3) 169 (122-199) 0.23 0.816%
Creatinine (mg/dL) 0.87(0.74-1.02)  1.08 (0.89-1.29) 5.30 <0.001¢
GFR (mL/min/1.73 m?) 91.8 + 14.8 66.8 +20.6 9.26 <0.001*
Postoperative Data
IABP, n (%) 2(2) 10 (12) 6.45 0.011%
PoAF, n (%) 27 (30) 25(30) 0.00 0.986"
Respiratory Complications, n (%) 11 (12) 11 (13) 0.04 0.839*%
SWI, n (%) 5(6) 34 0.06 0.806¢
Stroke, n (%) 3(3) 4(5) 0.12 0.913¢
LCO, n (%) 0(0) 4(5) 2.56 0.109¢
ARF, n (%) 0(0) 1(1) 0.480°
Mortality, n (%) 1(1) 4(5) 1.00 0.317¢
ICU Stay (day) 2(2-3) 3(24) 2.93 0.003*
Hospital Stay (day) 7 (7-10) 8(7-12) 2.14 0.032%

Data are given as mean =+ standard deviation, median (minimum-maximum), and numbers (percentage).
GFR measurement was calculated in the eGFR/MDRD formula.
*Student’s t-test, * Pearson Chi-Square, * Mann-Whitney U test, ® Fisher’s Exact test. ¢ Adjusted Chi-

Square, Test statistics: Chi-Square value for categorical data, standardized Z value for Mann-Whitney U

test, and ¢ value for z-test.

In ROC curve analyzes performed to predict postoperative
complications of SYNTAX 2 score and VAI values; it was
calculated that the VAI value could predict respiratory com-
plications with 63.6% sensitivity and 58.9% specificity at
levels above the 2.8 cut-off value, and this analysis was
found to be statistically significant [AUC: 0.639, 95% CI:
0.531-0.746, p = 0.036] (Fig. 1). It was calculated that
SYNTAX 2 score could predict the need for postoperative
IABP with 83.3% sensitivity and 76.4% specificity at lev-
els above the 39.1 cut-off value, and this analysis was found
to be statistically significant (AUC: 0.799, 95% CI: 0.678—
0.920, p = 0.001) (Fig. 2).

Discussion

There are many studies in the literature about patients un-
dergoing CABG surgery, but there are not many studies
examining the prediction of SYNTAX 2 score and VAI on
postoperative complications in these patients and their rela-
tionship with each other. 173 patients who underwent iso-
lated CABG surgery were included in this study. In our
study, we did not find a relationship between SYNTAX 2
score and VAI, but we determined that high VAI and high
SYNTAX 2 score could predict complications in the post-
operative period.

The demographic and laboratory data of the patients in-
cluded in the study were similar to the literature in terms
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Table 3. Demographic, laboratory and postoperative data of all patients according to visceral adiposity index.

. VAI <2.59 VAI >2.59 Test Statistic
Demographic Data p
(n=289) (n=84) -t-7
Age (year) 64 (57-70) 60 (53-70) 1.26 0.207¢
Gender 4.15 0.041%
Male, n (%) 75 (84) 60 (71)
Female, n (%) 14 (16) 24 (29)
Hypertension, n (%) 58 (65) 57 (68) 0.14 0.708*
Diabetes Mellitus, n (%) 37 (42) 44 (52) 2.02 0.154*
COPD, n (%) 19 (21) 19 (23) 0.41 0.840"
PAD, n (%) 7(8) 8(10) 0.15 0.698"
Smoker, n (%) 45 (51) 47 (56) 0.5 0.478"
Waist Circumference (cm) 101.7 & 11.26 107.2 £ 11.1 3.19 0.002*
Body Mass Index (kg/m?) 27 (24-30.2) 28.9 (25.9-32) 2.84 0.005¢
Ejection Fraction, (%) 55 (45-60) 50 (40-60) 0.73 0.466%
SYNTAX 247 +7 243 +6.4 0.32 0.748*
SYNTAX 2 31.5(24.5-39) 35.1 (26.6-40.1) 1.39 0.164¢
Laboratory Data
HDL-C (mg/dL) 47.4 (40.7-56.8) 35.8 (32.2-40.8) 7.42 <0.001¢
LDL-C (mg/dL) 101.9 (78-125.4) 97 (71.7-130.6) 0.11 0.908¢
Total Cholesterol (mg/dL) 175 (152-202) 180.5 (152.5-211.3) 0.94 0.347¢
Triglyceride (mg/dL) 119 (91-155) 199.5 (178.3-259.8) 9.83 <0.001¢
Creatinine (mg/dL) 0.97 (0.83-1.12) 1(0.8-1.2) 0.75 0.450%
GFR (mL/min/1.73 m?) 79.2 +19.1 80.5+24.3 0.39 0.692*
Postoperative Data
IABP, n (%) 9(10) 3(4) 2.86 0.091%
PoAF, n (%) 29 (33) 23 (27) 0.55 0.456"
Respiratory Complications, n (%) 8(9) 14 (17) 2.29 0.130*
SWI, n (%) 2(2) 7(8) 2.12 0.145¢
Stroke, n (%) 3(3) 4(5) 0.01 0.938¢
LCO, n (%) 2(2) 3(4) 0.04 0.948¢
ARF, n (%) 1(1) 0(0) 1.000°
Mortality, n (%) 4(5) 1(1) 0.71 0.400¢
ICU Stay (day) 2(2-3) 3(24) 2.66 0.008¢
Hospital Stay (day) 7 (7-10) 8 (7-13) 1.37 0.169¢

VAL, Visceral Adiposity Index.

Data are given as mean =+ standard deviation, median (minimum-maximum), and numbers (percentage).
GFR measurement was calculated in the e GFR/MDRD formula.
*Student’s t-test, # Pearson Chi-Square, ® Mann-Whitney U test, b Fisher’s Exact test, ¢ Adjusted Chi-

Square. Test statistics: Chi-Square value for categorical data, standardized Z value for Mann-Whitney U

test, and ¢ value for ¢-test.

of general profile distribution [13,14]. At the same time,
our study was found to be compatible with studies in the
literature in terms of complications observed after CABG
operations (Table 1) [15-18].

In this study, firstly, we divided the SYNTAX 2 score into
two groups, the low group and high group, according to the
median value of 33. The difference between the low group
and the high group in terms of age, gender, COPD, PAD,
and kidney functions was statistically significant (Table 2).
This statistical significance suggests that these parameters
arise because they are components of the SYNTAX 2 score
calculation algorithm. Tiirkoglu et al. [19], they obtained
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similar results in their study on the 25 cut-off value of Syn-
tax 2. Additionally, this is also study in the literature re-
porting that there may be a correlation between SYNTAX
2 score and PAD severity [20].

In the study published by Candemir ef al. [21], 253 type 2
diabetes mellitus patients were included in the study and the
patients were divided into three groups (low <22, medium
22-32, high >32) according to the SYNTAX score, and
the relationship between the SYNTAX score and anthro-
pometric measurements such as VAI and WC was evalu-
ated. In this study, similar results to our study were obtained
in terms of lipid profile and anthropometric measurements,
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Table 4. Correlation analysis between SYNTAX 2 and VAI
and demographic and postoperative data.

r )4

SYNTAX 2
Waist Circumference 0.081 0.290*
SYNTAX 0.282 <0.001*
BMI -0.045 0.556"
VAI 0.047 0.540"
PoAF 0.021 0.784%
Respiratory Complications ~ 0.104 0.175%
SWI 0.051 0.505%
Stroke 0.096 0.209*
LCO 0.139 0.068"
IABP 0.263 <0.001%
ICU Stay 0.364 <0.001%
Hospital Stay 0.355 <0.001%

VAI
Waist Circumference 0.229 0.002*
SYNTAX -0.080 0.292%*
BMI 0.266 <0.001%
SYNTAX 2 0.047 0.540%
PoAF -0.006 0.940*
Respiratory Complications ~ 0.160 0.035%
SWI 0.129 0.090%
Stroke —0.083 0.280"
LCO -0.013 0.867*
IABP -0.127 0.096*
ICU Stay 0.179 0.018"
Hospital Stay 0.134 0.079*

BMI, Body Mass Index.

* Pearson Correlation Test, * Spearman Correlation Test.

Respiratory Complications
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— Syntax 2
Visceral Adipose Index
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061 =
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Fig. 1. Receiver operating characteristics curve for predicting
respiratory complications.

and VAl values were observed to be higher in the group with
a high SYNTAX score, and these results were found to be
statistically significant (p = 0.021). As a result of our anal-

IABP

Source of the Curve
— Syntax 2

Visceral Adipose Index
Reference Line

084

Sensitivity

0.0+ T T T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties.

Fig. 2. Receiver operating characteristics curve for predicting
intra-aortic balloon pump requirement.

ysis, it was determined that VAI values were higher in the
group with a higher SYNTAX 2 score, but no statistically
significant difference was found (p = 0.279).

VAl is an index created by mathematically formulating an-
thropometric parameters (WC, BMI) and certain laboratory
values (triglyceride, high density lipoprotein (HDL) choles-
terol). Additionally, prior study found a connection be-
tween VAT and several diseases, including vascular calcifi-
cation, diabetes, hyperuricemia, metabolic syndrome, hy-
pertension, and atherosclerosis [9]. According to Marco
C. Amato ef al.’s study [12], VAI is a useful measure of
insulin sensitivity and “visceral adipose function”, and its
rise is strongly linked to cardiovascular metabolic risk. In
a study conducted by Mohammadreza et al. [22], which
included 6407 patients, the patients were divided into 5
groups according to their VAI values, and the analyses were
applied separately to male and female gender groups. When
the results of this study were evaluated, it was observed
that, unlike our study, statistically significant data were ob-
tained in the analysis made in terms of the prevalence of
DM and the incidence of hypertension in the female gen-
der group. It is well known that VAI is a factor highly as-
sociated with metabolic syndrome [23]. Considering that
DM is an important component of metabolic syndrome, the
results in this study are not surprising. Since our patients
were included in the study due to surgically indicated CAD
rather than metabolic syndrome, it is normal that similar
data could not be obtained, especially in terms of DM. In
another study conducted by Amato et al. [24], 1764 pa-
tients were divided into 4 groups according to their VAI val-
ues and evaluated in terms of DM, hypertension, advanced
obesity, and metabolic syndrome, and statistically signifi-
cant results were observed. In our study, no significant dif-
ference was found between VAI groups in terms of postop-
erative complications and mortality. Remarkably, respira-
tory complications and SWI are more common in the group
with high VAL There is no reference study investigating the
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relationship between VAI and postoperative complications
in patients undergoing CABG surgery, but there are many
studies on obesity and high BMI values. In the study con-
ducted by Birkmeyer et al. [25], the effects of obesity were
evaluated in 11,101 patients who underwent isolated CABG
surgery and they emphasized that obesity could be a predic-
tor for SWL. In a similar study, Jin ef al. [26], they divided
16,218 patients who underwent isolated CABG surgery into
6 groups according to their BMI values and evaluated them
in terms of postoperative complications.

At the end of the study, they determined that obesity was
a risk factor for deep sternal infection and that the duration
of intensive care ventilation was prolonged in obese groups.
Prolonged ventilation is a risk factor for postoperative res-
piratory complications. In our study, there was a significant
difference in the length of stay in the ICU in the group with
high VAI (p = 0.008). We also found a statistically signif-
icant correlation between VAI value and length of stay in
the intensive care unit and respiratory complications (p =
0.018, p = 0.035, respectively). This can be explained by
the fact that respiratory complications and SWI are more
common in the group with high VAI, and these complica-
tions cause patients to be followed in intensive care for a
longer time. Although there is no exemplary study in the
literature examining VAI from this perspective, it would be
useful to investigate the postoperative effects of VAI in pa-
tients undergoing CABG surgery, based on the results of
our study.

Although our study was a prospective study, the number
of patients was limited because it was conducted in a short
time. The study may have insufficient statistical power, es-
pecially for subgroup analyses. Moreover, only early-term
problems were evaluated in our study. It needs to be sup-
ported by multicenter, large-numbered prospective long-
term studies. The European System for Cardiac Operative
Risk Evaluation II and The Society of Thoracic Surgeons
score, which are important risk scoring systems in cardiac
surgery, could not be included in the analyses. These scores
can also be compared in larger patient series.

Conclusions

In our study, no correlation was found between the SYN-
TAX 2 score and VAL However, we found that high VAI
can predict postoperative respiratory complications and has
a positive correlation with prolonged ICU stay. It has been
determined that a high SYNTAX 2 score could predict the
need for IABP, and had a positive correlation with pro-
longed intensive care and hospital stay. Although it may
seem more important to decide on coronary artery surgery
and perform the surgery, being able to predict possible risks
after surgery and take precautions is as important as the sur-
gical procedure. With multicenter studies, VAI and SYN-
TAX 2 values may be included in preoperative risk assess-
ment parameters. Therefore, measuring WC routinely pre-
operatively may be useful and guiding.
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