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ABSTRACT 

Background: The most prevalent structural heart valve condition that affects the aging population is degenerative aortic 

stenosis (AS). Conflicting reports have been reported on the effect of concomitant coronary artery bypass grafting 

(CABG) and aortic valve replacement (AVR) in patients with AS.  

Objective: At our medical center, we aimed to investigate outcomes of patients that occurred following AVR for AS 

conditions with and without CABG. 

Patients and Methods: A prospective study was performed in the Cardiothoracic Surgery Department from February 

2019 to January 2021. A total of 50 patients were enrolled in the study and were equally divided into two groups. Group 

A involved patients who had an isolated AVR (n = 25). At the same time, Group B included patients who underwent 

AVR in conjunction with CABG (n = 25). AVR and all bypass anastomoses were performed under intermittent 

antegrade cold blood cardioplegia. Furthermore, we compared demographic, preoperative, operative, and postoperative 

data within groups. 

Results: Our finding revealed that the combination surgery patients were significantly older than the AVR patients (63.4 

± 8.7 vs. 57.7 ± 6.9 years; p = 0.014). The hospital mortality rate was similar in the combined procedure and AVR. The 

aortic cross-clamp time and cardiopulmonary bypass time were significantly longer in AVR + CABG compared to AVR 

patients (p < 0.0001). One-year postoperative improvements were reported in the NYHA class, with only one hospital 

mortality case among the two groups. 

Conclusions: We concluded that with optimal myocardial protection, minimal cross-clamp, and cardiopulmonary 

bypass time, in addition to the ideal and precise technique, the combined result of CABG-AVR was comparable to that 

of isolated CABG or AVR. 
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INTRODUCTION 

Aortic stenosis and coronary atherosclerosis may 

cause myocardial ischemia and its consequences, 

including angina, myocardial infarction, and mortality 

independently [1].  

Aortic valve replacement is the preferred 

procedure for patients with severe AS [2]. Surgical 

AVR lowers morbidity and mortality associated with 

AS and has been the operation of choice for adolescent, 

low to intermediate-risk patients, often defined by the 

society of thoracic surgeons predicted risk of 

mortality (STS-PROM) score of 8% or less [3]. 

Patients with AS frequently have significant 

coronary artery diseases (CAD) [4]. It has been 

demonstrated that the early and long-term survival rates 

of AVR patients with CAD are worse without CABG [5, 

6]. Regarding AVR with CABG combined procedures, 

there were conflicting findings. Some studies have 

shown higher rates of early death [6-8], whereas others 

have found no significant differences with concurrent 

CABG [9-14].  

As the average age of patients referred 

for CABG surgery increases, the prevalence of patients 

with coronary and valve disorders increases. If AS is 

severe or the patient exhibits symptoms, AVR in a 

single stage and CABG should be performed [15].   

AVR-CABG is a viable surgical option for 

patients with combined valvular and CAD. 

Although there are some inconsistent conclusions in the 

literature, most authors agree that CABG with AVR 

significantly improves long-term survival, even in high-

risk populations [16]. Calcified AS is commonly related 

to CAD, and coronary grafting is a mandatory 

requirement for AVR procedures [17]. CABG is the most 

frequent procedure associated with aortic valvular 

pathology correction. Despite the higher risk, AVR-

CABG is the third most commonly performed 

procedure after isolated CABG and AVR [15]. 

In recent years, nonsurgical and surgical 

treatment options have expanded, as a reliable 

evaluation of the relative risks associated with each 

approach is needed. With advances in surgical 

procedures, myocardial protection, and perioperative 

treatment outcomes have improved, and the purpose of 

the present study was to provide information on the 

risks of AVR with and without CABG. Herein, we 

aimed to assess the early clinical outcomes and 

mortality risk factors of AVR-CABG patients in our 

institution. 

 

PATIENTS AND METHODS 

Study design and patient population 

A prospective comparative study was conducted in the 

Department of Cardio-thoracic Surgery, Zagazig 

University from February 2019 to January 2021. A total 

of 62 adult patients of more than 40 years who had 

either significant acquired AS or severe AS and 

concomitant CAD patients were included. The final 

analysis of the study included 50 patients, who were 

equally categorized into two groups according to 
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operation type: Group A included patients who had 

isolated AVR (n = 25) and Group B included patients 

who had AVR and CABG (n = 25).  

 

Inclusion criteria were: 1) Adult patients with severe 

AS. 2) Patients with severe AS and CAD. 

 

Exclusion criteria were: 1) Patients who had previous 

open-heart surgeries. 2) Patients who required 

additional surgical procedures other than AVR and 

CABG. 

 

Preoperative preparation 

Although cardiovascular risk, morbidity, and 

mortality are expected to vary greatly between these 

two groups, we found it informative to make the 

comparison. Echocardiography and color preoperative 

coronary angiography were performed to all patients to 

examine valve dysfunction and pathology. With 

coronary stenosis, 50% stenosis in the left main artery 

and 75% occlusion or worse in other proximal major 

branches, the left anterior descending artery (LAD), left 

circumflex artery (LCX), or right coronary artery 

(RCA). All patients received a questionnaire to fill out 

that describes their health compared to the time before 

the operation, their quality of life, their use of 

anticoagulants, rehospitalization, and specific 

complications. 

 

Operative intervention 

      Anesthetical, surgical, and perioperative 

management were administered following divisional 

protocols. Two cardiac surgeons with more than 10 

years’ experience performed nearly equal number of 

surgeries for the included patients in each group. There 

was fixed team of perfusionists, nurses and intensive 

care unit personnel for the patients included in our 

study. All surgeries were performed through median 

sternotomy with cardiopulmonary bypass (CPB) closed 

circuit and mild systemic hypothermia (32-34˚C). Cold 

blood cardioplegia was administered and appropriate 

myocardial protection was accomplished. Before valve 

surgery, distal anastomoses were performed in patients 

undergoing combination surgery. After valve surgery 

and removal of the aortic cross-clamp, proximal vein 

graft anastomoses were conducted. 

Patient follow-up: 
       All patients were directed to a complete clinical 

evaluation. The transthoracic full detailed 

echocardiographic assessment was performed at 

hospital discharge, 3 months, 6 months and 1-year 

postoperative. Patients were followed up at our 

outpatient clinic. Examination of patients was done to 

check the postoperative course, NYHA classification, 

and the potential complications such as arrhythmia, 

stroke or readmission status among patients of the two 

studied groups. Postoperative survival and mortality 

rates were recorded. 

 

Ethical Statement: 

     The Ethical Institutional Review Board at 

Zagazig University (IRB-ZU) approved the study. 

The registration number is (5635-8-10-2019). After 

explaining our research objectives, written informed 

consents were obtained from all study participants. 

This study was conducted in compliance with the 

code of ethics of the world medical association 

(Declaration of Helsinki) for human subjects. 

 

Statistical analysis 

 Coding, entering and analyzing Microsoft Excel 

data from history, clinical exams, lab tests, and outcome 

measurements. Data were imported into SPSS version 

25.0 for analysis. The Shapiro Walk test assessed 

normality. Chi-square (χ2) and Fisher exact were 

employed to compare qualitative variables. Parametric 

data were expressed as mean ± SD and nonparametric 

data as median and range. Parametric and 

nonparametric variables were compared using the 

Independent T-test and the Mann-Whitney test. A P-

value ≤ 0.05 was regarded as statistically significant &< 

0.001 for highly significant two-tailed tests. 

 

RESULTS 

Demographic and preoperative characteristics 

       In this study, 50 adults with severe AS who had 

AVR with or without CABG were included and 

subdivided into two groups AVR, n = 25, and 

AVR + CABG, n = 25. Demographic and preoperative 

characteristics of the two groups showed that the mean 

age in the AVR + CABG group was significantly higher 

compared to AVR group (Table 1). 

 

Table (1): Demographic data among the studied groups 
 

Variable 

AVR group 

N=25 

AVR+ CABG group 

N=25 

 

t-test 

 

P-value 

Age (years): 

● Mean ± SD 

● Range 

 

57.7 ± 6.9 

48-72 

 

63.4 ± 8.7 

47-76 

 

-2.6 

 

0.014 

(S) 

Variable N % N % χ 2 P-value 

Sex: 

● Male 

● Female 

 

18 

7 

 

72 

28 

 

17 

8 

 

68 

32 

 

 

0.95 

 

1 
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       Patients in both groups were also more likely to be males, with higher baseline morbidities, however no significant 

differences were observed between the groups in terms of previous hypertension, MI, hypercholesterolemia, DM, 

smoking, chronic pulmonary obstructive disease (CPOD) as well as PVD (Table 2). 

 

Table (2): Co-morbidities among the studied groups 
 

Variable 

AVR group 

N=25 

AVR+ CABG group 

N=25 

 

t-test 

 

P-value 

BMI: 

● Mean ± SD 

● Range 

 

28.7±3.6 

46-92 

 

29.1±5.3 

44-80 

 

-0.314 
 

0.755 

Variable N % N % χ 2 P-value 

Hypertension: 

● No 

● Yes 

 

11 

14 

 

44 

56 

 

4 

21 

 

16 

84 

 

4.7 

 

0.062 

Hypercholesterolemia: 

● No 

● Yes 

 

9 

16 

 

36 

64 

 

5 

20 

 

20 

80 

 

1.6 

 

0.345 

DM: 

● No 

● Yes 

 

15 

10 

 

60 

40 

 

9 

16 

 

36 

64 

 

2.9 

 

0.156 

History of MI: 

● No 

● Yes 

 

25 

0 

 

100 

0 

 

22 

4 

 

88 

12 

 

fisher 

 

0.235 

COPD: 

● No 

● Yes 

 

23 

2 

 

92 

8 

 

21 

4 

 

84 

16 

 

fisher 

 

0.667 

Smoking: 

● No 

● Yes 

 

15 

10 

 

60 

40 

 

21 

4 

 

84 

16 

 

fisher 

 

0.114 

PVD: 

● No 

● Yes 

 

22 

3 

 

88 

12 

 

23 

2 

 

92 

8 

 

fisher 

 

1 

AF: 

● No 

● Yes 

 

23 

2 

 

92 

8 

 

21 

4 

 

84 

16 

 

fisher 

 

0.667 

Ejection fractions percentage (EF%) was greater in the isolated AVR group (54.8 ± 9.3 vs. 48 ± 12, 

respectively; p = 0.033), with a narrower mean aortic valve area m AVA (0.77 ± 0.11 vs 0.84 ± 0.11, 

respectively; p =0.043) relative to combined AVR+CABG. On the contrary, no differences were reported between the 

studied groups in terms of m. AV Gradient (p > 0.05). Concerning operative and postoperative data, as expected, the 

times of aortic cross-clamping (XCT) and CPB were significantly higher among patients with AVR + CABG (125.3 ± 

30.9 and 173.1 ± 43.1, respectively) than among subjects with isolated AVR subjects (45.8±7.1 and 67.8±6.1, 

respectively) (p < 0.0001) (Table 3). 

 

Table (3): Preoperative and operative data among the studied groups 
 

Variable 

AVR group 

N=25 

AVR+ CABG group 

N=25 

 

t-test 

 

P-value 

EF (%): 

● Mean ± SD 

● Range 

 

54.8±9.3 

35-70 

 

48±12 

20-70 

 

2.2 
 

0.033 

(S) 

m AVA: 

● Mean ± SD 

● Range 

 

0.77±0.11 

0.50-0.95 

 

0.84±0.11 

0.60-1 

 

-2.1 

 

0.043 

(S) 

m. AV Gradient: 

● Mean ± SD 

● Range 

 

51.9±7.7 

40-70 

 

48.9±3.5 

43-55 

 

1.7 

 

0.087 

Cross clamp time (min.): 

● Mean ± SD 

● Range 

 

45.8±7.1 

35-60 

 

125.3±30.9 

82-198 

 

-12.5 

 

0.000 

(HS) 

Cardiopulmonary bypass time: 

● Mean ± SD 

● Range 

 

67.8±6.1 

55-78 

 

173.1±43.1 

112-270 

 

-12.1 

 

0.000 

(HS) 
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           Regarding postoperative data, total hospital stays and postoperative bleeding were also significantly longer in 

combined AVR + CABG (8.2 ± 2.1 days and 682.8 ± 394.9 min, respectively p<0.05) compared to AVR (6.9 ± 1.6 days 

and 468.8 ± 154.1 min, respectively p<0.05). Whereas, no statistically significant difference was observed of either 

reopening for bleeding or surgical site infections (SSI) among the two studied groups (P>0.05). The duration of stay in 

the ICU (2.1 ± 0.44 days vs. 2.4 ± 0.65 days, respectively, p = 0.079) was the same between both groups. Postoperative 

complications such as congestive heart failure (CHF), stroke, pneumonia, renal failure, and in-hospital mortality did not 

show statistically significant differences between the two groups (p > 0.05). A case of hospital mortality was reported 

for both groups, with no statistical differences between the combined AVR + CABG group and the isolated AVR group 

(Table 4). 

 

Table (4): Postoperative data and complications among the studied groups 
 

Variable 

AVR group 

N=25 

AVR+ CABG group 

(N=25) 

 

t-test 

 

P-value 

Bleeding: 

● Mean ± SD 

● Range 

 

468.8±154.1 

250-760 

 

682.8±394.9 

250-1960 

 

-2.5 

(MW) 

 

0.015 

(S) 

Variable N % N % χ 2 P-value 

lim to lad: 

● No 

● Yes 

 

0 

0 

 

0 

0 

2 

23 

 

8 

92 

 

--- 

 

---- 

reopening: 

● No 

● Yes 

 

25 

0 

 

100 

0 

 

22 

3 

 

88 

12 

 

fisher 

 

0.235 

SSI: 

● No 

● Yes 

 

23 

2 

 

92 

8 

 

22 

3 

 

88 

12 

 

fisher 

 

1 

Total hospital stay: 

● Mean ± SD 

● Range 

 

6.9±1.6 

5-12 

 

8.2±2.1 

6-14 

 

-02.4 
 

0.022 

(S) 

ICU stay: 

● Mean ± SD 

● Range 

 

2.1±0.44 

2-4 

 

2.4±0.65 

2-4 

 

-1.8 
 

0.079 

Chf: 

● No 

● Yes 

 

22 

3 

 

88 

12 

 

23 

2 

 

92 

8 

 

fisher 

 

1 

Stroke: 

● No 

● Yes 

 

24 

1 

 

96 

4 

 

23 

2 

 

92 

8 

 

fisher 

 

1 

Pneumonia: 

● No 

● Yes 

 

25 

0 

 

100 

0 

 

24 

1 

 

96 

4 

 

fisher 

 

1 

Renal failure: 

● No 

● Yes 

 

23 

2 

 

92 

8 

 

21 

4 

 

84 

16 

 

fisher 

 

0.667 

In-hospital mortality: 

● No 

● Yes 

 

24 

1 

 

96 

4 

 

24 

1 

 

96 

4 

 

---- 

 

1 

 

 

Postoperative follow-up, there was a significant postoperative decrease in the III / IV classes, indicating NYHA 

improvements within both groups (Table 5) (p < 0.001). On the contrary, there were no significant differences in 

readmission, arrhythmia, CHF, and stroke. There was one death reported in each group throughout the one-year follow-

up, with non-statistically significant operative deaths among the studied groups (Table 6). 
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Table (5): Preoperative & postoperative NYHA classes among AVR and AVR-CABG groups 

 Variable 

In AVR 

Preoperative 3 m post- 

operative 

6 m post- 

operative 

1-year post-

operative 

 

χ 2 

 

P-

value  N % N % N % N % 

 NYHA: 

● I 

● II 

● III 

● IV 

 

4 

18 

2 

1 

 

16 

72 

8 

4 

 

21 

2 

1 

0 

 

87.5 

8.3 

4.2 

0 

 

23 

0 

1 

0 

 

95.8 

0 

4.2 

0 

 

23 

0 

1 

0 

 

95.8 

0 

4.2 

0 

 

 

13.2 

 

 

0.000 

(HS) 

 

 

Variable 

In AVR-CABG 

Preoperative 3m post- 

operative 

6 m post- 

operative 

1-year post- 

operative 

 

χ 2 

 

P-value 

N % N % N % N % 

NYHA: 

● I 

● II 

● III 

● IV 

 

2 

13 

9 

1 

 

8 

52 

36 

4 

 

14 

9 

1 

0 

 

 

58.3 

37.5 

4.2 

0 

 

20 

3 

1 

0 

 

 

83.3 

12.5 

4.2 

0 

 

21 

1 

1 

1 

 

 

87.5 

4.2 

4.2 

4.2 

 

 

47.3 

 

 

0.000 

(HS) 

 

Table (6): 1-year postoperative data among the studied groups 

 

Variable 

AS Group 

N=24 

AS+ CABG 

group 

N=24 

 

χ 2 

 

P-value 

N % N % 

NYHA: 

● I 

● II 

● III 

● IV 

 

23 

0 

1 

0 

 

 

95.8 

0 

4.2 

0 

 

 

21 

1 

1 

1 

 

 

87.5 

4.2 

4.2 

4.2 

 

 

2.1 

 

 

0.554 

 

Arrhythmia: 

● No 

● Yes 

 

24 

0 

 

100 

0 

 

23 

1 

 

95.8 

4.2 

 

 

fisher 

 

 

1 

Readmission: 

● No 

● Yes 

 

23 

1 

 

95.8 

4.2 

 

22 

2 

 

91.7 

8.3 

 

fisher 

 

1 

Stroke: 

● No 

● Yes 

 

24 

0 

 

100 

0 

 

23 

1 

 

95.8 

4.2 

 

 

fisher 

 

 

1 

Mortality: 

● No 

● Yes 

 

23 

1 

 

95.8 

4.2 

 

23 

1 

 

95.8 

4.2 

 

----- 

 

1 

 

 

DISCUSSION 

Severe calcified AS is usually associated with CAD 

and CABG is a procedure required during AVR. CABG 

is the most common procedure performed during AVR 

in case of severe AS. However, because of the increased 

risk, AVR-CABG is the third procedure performed 

most frequently after isolated AVR and CABG [18]. 

CABG and aortic valve surgeries play an important role 

in cardiac surgery worldwide. CAD is found in around 

50% of patients undergoing AVR and, if left without 

intervention, may inversely affect early and late 

postoperative outcomes. The old AHA/ACC guidelines 

considered that CABG was revealed (class I) for CAD 

>70% stenosis in AVR and reasonable (class Ila) among 

patients with CAD 50% - 70% stenosis [6]. 

CABG and AVR combination signifies the 

technical complexity of the procedure and impacts the 

outcomes. The most common reason for coronary 

revascularization is to improve patient complaints when 

other treatments have failed. Life-threatening 

complications (death, MI, recurrent angina) are reduced 

by surgical revascularization more than by the other 

therapy lines [6]. When indicated, combined AVR-

CABG, a single session is comparatively harmless, with 

satisfactory results and non-significant complications 
[16]. Therefore, we aimed to study and assess the early 
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outcomes and predictors of mortality in patients 

undergoing AVR + CABG. 

If AS is severe in symptomatic patients, it is 

generally agreed that AVR should be performed 

simultaneously with CABG. In this study, 50 patients 

were involved with severe AS. Subjects were 

subdivided into two groups AVR, n = 25, and 

AVR + CABG, n = 25. The patients with the combined 

procedure were significantly older than the patients who 

underwent isolated AVR (63.4 ± 8.7 vs. 57.7 ± 6.9 years 

respectively; p < 0.01). Similarly, Benyoussef et al. [19] 

reported that the mean age of combined AVR+CABG 

patients was older (64.9 ± 9.2) than of patients who 

underwent isolated valvular surgery (44.4 ± 13.1) (p = 

0.0001). Unlike our findings, Takagi et al. [20] reported 

that the mean age was similar in the AVR and 

AVR+CABG groups at 87.9 vs 86.7 years, respectively 

(p = 0.2331). The AVR+CABG group exhibited 

significantly higher female frequency sex, 

dyslipidemia, and renal dysfunction than the AVR 

group. 

Regarding preoperative complications, there were 

no significant differences between the 2 groups. 

However, the iAVR group had higher EF% (54.8 ± 9.3 

vs. 48 ± 12, respectively; p = 0.033), narrower m. AVA 

(0.77 ± 0.11 vs. 0.84 ± 0.11, respectively; p =0.043) 

relative to combined AVR+CABG. In Formica et al. 
[21] the study revealed that the iAVR group exhibited 

higher EF% (56.7% vs. 54%, respectively; p = 0.028) 

and higher aortic peak gradients relative to combined 

procedures, but showed no differences in m. AVA 

between the two groups. Furthermore, previous studies 

indicated that a low EF increased the risk of undergoing 

AVR-CABG [1, 8, 22]. 

AVR + CABG have a longer CPB time and X-

Clamp duration than iAVR subjects with statistical 

differences. Other investigations documented similar 

discrepancies [19, 21, 23]. Longer CPB is associated with a 

higher incidence of brain, kidney, and coagulation 

damage, and a longer X-Clamp increases the chance of 

myocardial injury; therefore, these factors always cause 

concern. Our findings were validated by those of 

Benyoussef et al. [19] who found that the CPB time, 

XCT, mechanical respiratory support time and ICU stay 

of patients who received AVR + CABG were longer 

than those of patients who underwent AVR . 

Regarding intraoperative complications, there was 

statistical significance for amount of bleeding in AVR-

CABG patients compared to AVR patients. Alfaqe and 

Al-Yakoob [24] reported that common postoperative 

complications that occurred in combined AVR+CABG 

and isolated AVR, indicating prolonged hospital stay, 

bleeding, and arrhythmia, where the results of the two 

investigated groups were comparable. 

In our study, the operative mortality rate was 4% for 

both groups. This rate is in line with [1, 22, 23, 25, 26-28] (3.4–

6.5%). Furthermore, Thalji et al. [6] reported that 

combining AVR with CABG did not affect operational 

mortality rates (AVR with CABG, 2.9% vs. isolated 

AVR, 3.0%; P = 0.90). Overall operative mortality in 

Gunay et al. [10] among AVR-CABG was 10%, whereas 

Ahmed et al. [16] reported a mortality rate of 14%. 

According to the National Cardiac Database of the 

Society of Thoracic Surgeons, the operative mortality 

rate for patients receiving AVR-CABG is 4.5%, which 

is much higher than that for isolated AVR (3%) [29]. So, 

our findings indicated that CABG could be performed 

concurrently with AVR without increasing operative 

mortality.  

Previous studies revealed a significant 

improvement in NYHA classes for combined AVR and 

AVR + CABG procedures through follow-up [8, 30], 

which is similar to our finding regarding isolated AVR 

and combined AVR+CABG, which indicated a notable 

decrease in NYHA Class II/ III during the preoperative 

period and a one year follow-up period (p<0.001). 

 

CONCLUSIONS 

In patients indicated for surgical AVR with underlying 

> 50% CAD, concomitant CABG, when technically 

feasible, does not affect early postoperative outcomes. 

Additionally, concomitant AVR-CABG does not 

increase major adverse cerebral or cardiovascular 

events for 1-year postoperative follow-up. However, 

both studied groups showed a marked improvement in 

postoperative symptoms and NYHA. Therefore, 

performing AVR-CABG in a single session, when 

indicated, is safe with accepted early outcomes. 
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