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Abstract 

Background: Coronary revascularization is the key of life 
today against the most leading cause of death allover the world 
today which is Coronary artery disease. Coronary revasculari-
zation is aiming to Improve blood flow and oxygen supply to 
the heart. For coronary revascularization there is two ways: 
complete and incomplete revascularization. 

Aim of Study: Short-term follow-up for patients with coro-
nary artery disease who were subjected to complete and incom-
plete revascularization due to certain conditions and compari-
son between the results in both groups to detect the best results 
for the patients. 

Patients and Methods: A prospective comparative study 
conducted over two years at Departments of Cardiothorathic 
Surgery Ain Shams University Hospital and Minia University 
Hospital. 60 patients were subjected to CABG; at 30 patients 
complete Coronary revascularization was done and at the other 
30 patients Incomplete Coronary revascularization was done. 

Results: The study has shown that complete revasculari-
zation (CR) may improve short-term outcomes by reducing 
myocardial ischemia and preventing future revascularization, 
Patients with ICR had significantly lower number of coronary 
distal anastomosis than group of CR. However, More future 
multicentric studies and a large number of sample will be need-
ed for more new results in this Feld. 

Conclusion: In the light of the foregoing present study re-
sults, it can be concluded that, complete revascularization (CR) 
may improve short-term outcomes by reducing myocardial is-
chemia and preventing future revascularization, Patients with 
ICR had significantly lower number of coronary distal anas-
tomosis than group of CR. However, More future multicentric 
studies and a large number of sample will be needed for more 
new results in this Feld. 
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Introduction 

CORONARY artery disease (CAD) is the leading 
cause of morbidity and mortality worldwide, hence 
coronary revascularization by diversion of blood 
around narrowed or clogged parts of the coronary 
arteries either by PCI or CABG to improve blood 
follow and oxygen supply to the heart is one of the 
most important steps that has been taken in med-
icine history that clearly improved health of peo-
ple and improved their expectancy of life. If there 
are multi-vessel lesions and the lesion is equal to 
or more than 60%; CABG is the Gold standard 
treatment for it, so in our study here we will make a 
comparison between complete and incomplete cor-
onary revascularization. We will propose a reasona-
ble, universal definition of complete and incomplete 
revascularization incorporating current evidence in 
two main Groups [1]. 

Complete anatomical revascularization which is 
defined as the treatment of all coronary segments 
>1 5mm in diameter and -60% diameter stenosis 
regardless of their functional significance. Incom-
plete revascularization which can be divided into 
two sub-groups: Anatomical but functionally ade-
quate revascularization (reasonable incomplete re-
vascularization) which is defined as the treatment 
of coronary segments with -60% diameter stenosis 
and an FFR <_0.8, or -70% diameter stenosis with-
out FFR supplying viable myocardium. Incomplete 
anatomical and functional revascularization which 
is defined as the inability to treat all coronary seg-
ments that have -60 % to 70% diameter stenosis 
and an FFR <_0.8 or >70% without FFR that supplies 
a significant degree of viable myocardium, and this 
inability is due to multiple causes either preopera-
tive or intraoperative as we will see in our study. 
Our study will depend on certain conditions through 
certain inclusion and exclusion criteria depending 
on age, sex, general condition, and the vessels state 
of the patient [2]. 
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Then through follow-up the results of the two 
groups (complete and incomplete revasculariza-
tion) post-operative through a certain program that 
includes clinical and investigation data we can high-
light the comparison between complete and incom-
plete coronary revascularization [3]. 

Aim of the work: 
Short-term follow-up for patients with coronary 

artery disease who were subjected to complete and 
incomplete revascularization due to certain condi-
tions and comparison between the results in both 
groups to detect the best results for the patients. 

Patients and Methods 

Type of the study: Prospective study. 

Study setting: Multicenter including Ain Shams 
University Hospital, Cardiothorathic Academy and 
Minia University Hospital Cardiothorathic Depart-
ment From 2022 — 2023. 

Study population: 
Inclusion Criteria: Any adult patient mainly in 

the age group from 35 to 80 years old of both sex. 
Coronary artery disease patients. 

Exclusion criteria: Age: Younger than 35 or old-
er than 80 years old. Patients for CABG and valve 
replacement. Patients for CABG and valve repair. 
Patients refuse to give consent for follow-up. Un-
cooperative patients during the study e.g: Patients 
who are not compliant on treatment or the medical 
recommendations. 

Study design: 
This analysis includes 60 consecutive patients 

subjected to CABG due to IHD; those patients were 
subdivided into 2 groups: 

The first group (complete revascularization): In 
this group, all intended vessels which are occluded 
with a lesion equal to or more than 60% according 
to coronary angiography was grafted whether by 
LIMA, veins, or Radial artery. 

The second group (incomplete revasculariza-
tion): Any vessel had a lesion equal to or more than 
60% and intended to be grafted but the decision was 
omitted preoperative or intraoperative for no revas-
cularization due to one or more of the following 
reasons: Severe Calcification. Very small vessel. In-
adequate or poor vessel. Two adjacent vessels sup-
plying the same area of the heart. 

Study procedures: 
Pre-operative: Demographic (Age, Sex, BMI). 

A complete history is taken from the patient includ-
ing: Past medical history of any of the following 
risk factors: Smoking, diabetes mellitus, hyperten-
sion, chronic lung disease as COPD, hypercholes-
terolemia and positive family history. Past history  

of cardiac surgery. General examination including 
vital signs. Full chest examination. Imaging. Pre-
operative echocardiography. Preoperative coronary 
angiography. Carotid duplex and venous mapping. 
Routine lab Investigations include: Complete blood 
picture, RFTs, LFTs, PT, INR, HbAlc. 

Operative data: Includes the surgical technique 
and decisions to correct the underlying lesions. All 
operations were performed by expert surgeons, the 
procedures are carried out through median sternot-
omy; cardiopulmonary bypass, perfusion data, and 
events like bleeding are registered, also Cardiopul-
monary bypass time and cross clamp time are cal-
culated. 

Post-operative: Post-operative follow-up in 
both groups by: Clinical data including clinical 
picture, ICU and hospital stay. Echocardiography 
to detect wall motion abnormalities at the intended 
area, Ejection Fraction and left ventricular dimen-
sions. 

Statistical analysis: 
The statistical analysis was performed using the 

SPSS program. The numeric data was expressed as 
mean and standard deviation (SD) and compared 
by the t-student test. The categorical data were ex-
pressed as numbers and percentages and compared 
by the Chi-square test. p-value <0.05 was consid-
ered significant. 

Ethical considerations: The Study was consid-
ered the ethical principles of the Helsinki Decla-
ration. Approval from a research ethics committee 
and informed consent was obtained from October 
2022 to October 2023, with a sample size of 60 pa-
tients. This study was Approved of ethical commit-
tee, approval number No. FIVA00017585. 

Results 

Comparing demographic characteristics be-
tween both groups revealed statistically non-signif-
icant differences (Table 1). 

Comparing preoperative clinical risk factors and 
comorbid conditions between both groups revealed 
statistically non-significant differences (Table 2). 

Comparing preoperative dyspnea status (func-
tional NYHA class) between both groups revealed 
statistically non-significant differences (Table 3). 

Comparing preoperative left ventricular func-
tion and dimensions on transthoracic echocardiog-
raphy between both groups revealed statistically 
non-significant differences (Table 4). 

Comparing preoperative angiographic extent of 
coronary artery disease (CAD) between both groups 
revealed higher proportions of patients with multi 
vessels disease in group of ICR (Table 5). 
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Table (1): Demographic characteristics. 

Variables CR (n=30) ICR (n=30) 

Age (years) 52.76±8.72 55.16±7.43 

Gender: 
Male 21 (70%) 19 (63.3%) 

Female 9 (30%) 11 (36.7%) 

Obesity (BMI >25) 16 (53.3%) 20 (66.7%) 

CR : Complete revascularization. 
ICR: Incomplete revascularization. 
Data are expressed as mean ± standard deviation or number (percent). 

Table (2): Preoperative clinical risk factors and comorbid con-
ditions. 

Variables CR (n=30) ICR (n=30) 

Smoking 16 (53.3%) 18 (60%) 

Diabetes mellitus 15 (50%) 19 (63.3%) 

Hypertension 14 (46.7%) 13 (43.3%) 

Dyslipidemia 13 (43.3%) 15 (50%) 

COPD 1 (3.3%) 2 (6.7%) 

CR : Complete revascularization. 
ICR: Incomplete revascularization. 
COPD: Chronic obstructive pulmonary disease. 
Data are expressed as number (percent). 

Table (3): Preoperative dyspnea status (functional NYHA class) 

NYHA class CR (n=30) ICR (n=30) 

I 6 (20%) 4 (13.3%) 

II 9 (30%) 8 (26.7%) 

III 10 (33.3%) 16 (53.3%) 

IV 5 (16.7%) 2 (6.7%) 

CR : Complete revascularization. 
ICR: Incomplete revascularization. 
NYHA: New York Heart Association. 
Data are expressed as number (percent). 

Table (4): Preoperative left ventricular function and dimensions 
on transthoracic echocardiography. 

Variables CR (n=30) ICR (n=30) 

LVEF (%) 57.16±7.94 54.96±7.37 

LVEDD (mm) 51±5.2 49.9±5 

LVESD (mm) 33.3±4.73 32±3.86 

CR : Complete revascularization. 
ICR : Incomplete revascularization. 
LVEF: Left ventricular ejection fraction. 
LVEDD: Left ventricular end-diastolic diameter. 
LVESD : Left ventricular end-systolic diameter. 
Data are expressed as mean±standard deviation. 

Table (5): Preoperative angiographic extent of coronary artery 
disease (CAD). 

Extent of CAD CR (n=30) ICR (n=30) 

3-vessels 23 (76.7%) 12 (40%) 

4-vessels 6 (20%) 13 (43.3%) 

5-vessels 1 (3.3%) 5 (16.7%) 

LMS disease 4 (13.3%) 6 (20%) 

CR : Complete revascularization. 
ICR : Incomplete revascularization. 
LMS: Left main stem. 
CAD: Coronary artery disease. 
Data are expressed as number (percent). 
*Significant difference. 

Comparing operative times between both groups 
revealed non-significant differences in bypass time 
and cross-clamp time while these times were higher 
in group of CR (Fig. 1). 

Patients with ICR had significantly lower num-
ber of coronary distal anastomosis than group of CR 
(Fig. 2). 

Patients with ICR had higher incidence of post-
operative low cardiac output than group of CR but 
with statistically non-significant differences regard-
ing treatment of this entity (Fig. 3). 

Postoperative complications did not significant-
ly differ between both groups (Fig. 4). 

The mortality rate was 6.7% in ICR group and 
3.3% in CR group with non-significant difference 
between both groups (Fig. 5). 

Survival plot during postoperative hospital stay 
in the studied groups. Test of equality of the sur-
vival distributions for the different levels of groups 
(Log-rank test) revealed non-significant differences 
between both groups (Chi-Square = 0.108, p-value 
= 0.74). 

Comparing postoperative durations of mechani-
cal ventilation, ICU, and hospital stay revealed sta-
tistically non-significant differences (Fig. 6). 

During postoperative follow-up period, there 
was non-significant difference in postoperative 
functional NYHA class between survivors of both 
groups. NYHA class was significantly improved 
from preoperative baseline class in both group 
(Fig. 7). 

During postoperative follow-up for 3 months, 
there were non-significant differences in postoper-
ative left ventricular function and dimensions be-
tween survivors of both groups (Fig. 8). 
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Fig. (1): Mean of bypass and cross-clamp times in the studied Fig. (2): Percentage of distal coronary anastomosis in the stud- 
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Fig. (3): Distribuation of the treatment methods of postopera- 
tive low cardiac output in the studied groups. 

Fig. (4): Distribution of postoperative complications in the 
studied groups. 
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Fig. (5): Survival and mortality proportions in the studied 
groups. 
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Fig. (6): Boxplots showing range and quartiles of postoperative 
hospital stay in the studied groups. 
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Fig. (7): Distribution of preoperative and postoperative NYHA class (dyspnea status) in the studied groups. 
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Fig. (8): Mean of preoperative and postoperative left ventricular ejection fraction (LVEF), Left ventricular 
end-diastolic diameter (LVEDD), and Left ventricular end-systolic diameter (LVESD) in the studied 
groups. 

Discussion 

In this study we discuss through the Short-term 
follow-up for patients with coronary artery disease 
who were subjected to complete and incomplete re-
vascularization due to certain conditions the com-
parison between complete and incomplete coronary 
revascularization: Group I: 30 patients had com-
plete coronary revasculariztion (CR). Group II: 30 
patients had in complete coronary revasculariztion 
(ICR). 

In the current thesis demographic characteristics 
of the studied patients showed that, Group I includ-
ed 21 (70%) male and 9 (30%) female patients with 
an average age of 52.76±8.72 years. While, Group 
II included 19 (63.3%) male and 11 (36.7%) female 
patients with an average age of 55.16±7.43 years. 
there was no statistically significant between the 
two studied groups as regard age, sex, and Obesity 
(p-value >0.05). 

In agreement Schaefer et al. [4] reported that, Of 
1859 patients enrolled in the study, 1550 patients 
(83.4%) received CR and 309 patients (16.6%) ICR. 

When comparing baseline demographics of patients 
with CR and ICR, no significant differences were 
found regarding age, gender distribution or surgi-
cal risk stratification utilizing the logistic European 
System for Cardiac Operative Risk Evaluation. 

Also, another study titled "Complete versus 
incomplete revascularization for treatment of mul-
tivessel coronary artery disease" by Song et al. [5] A 
total of 873 patients were included in this analysis: 
427 (48.9%) in the CR group and 446 (51.1%) in the 
ICR group. CR group included 311 (72.8%) male 
and 161 (27.2%) female patients with an average 
age of 63.7±10.6 years. While, ICR group included 
303 (67.9%) male and 143 (32.1%) female patients 
with an average age of 65.5±10.6 years. 

Our results showed that, there was no statistical-
ly significant between the two studied groups as re-
gard preoperative clinical risk factors and comorbid 
conditions or preoperative dyspnea status (function-
al NYHA class) (p-value >0.05). 

In agreement Saia et al. [6] observed that, no sig-
nificant differences noted between CR group and 
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ICR group as regard preoperative clinical risk fac-
tors (Diabetes mellitus, Hypertension, Dyslipidem-
ia and COPD) p-values were 0.36, 0.24, 0.66 and 
0.75 respectively. 

In the same line Song et al. [5] showed that there 
was no statistically significant between Complete 
and Incomplete revascularization Patients as regard 
Hypertension (237 (55.5%) vs 275 (61.7%) pr,:l.07) 
and Dyslipidemia (124 (29.0%) vs 118 (26.5%) 
p=0.39). But Diabetes mellitus were significantly 
higher and Smoking was significantly lower in CR 
group p-values were 0.04 and 0.01 respectively. 

Also, Schaefer et al. [4] reported that there was 
no statistically significant between the two CR and 
ICR groups as regard Smoking 860 (55.4%) vs 168 
(54.4%) p=0.37, and Diabetes mellitus 551 (35.5%) 
vs 117 (37.9%) 0.59. 

In the current study, comparing preoperative left 
ventricular function and dimensions on transthorac-
ic echocardiography between both groups revealed 
statistically non-significant differences. 

In the same line Schaefer et al. [4] reported that, 
there was no significant difference between Com-
plete revascularization (CR) group and Incomplete 
revascularization (ICR) group in preoperative tran-
sthoracic echocardiography as regard left ventricu-
lar ejection fraction LVEF (56.5±12.4 vs 56.5±11.8; 
p-value.98). 

Contrary Song et al. [5] reported that, Patients 
with Incomplete revascularization (ICR) had a sig-
nificantly lower left ventricular ejection fraction 
(LVEF) with mean 57.6±10.9 than Complete revas-
cularization (CR) group 59.2±10.5 p-value=0.02. 

Comparing preoperative angiographic extent of 
coronary artery disease (CAD) between both groups 
revealed higher proportions of patients with 4 or 
5-vessel CAD in group of ICR. 

In agreement Gao et al. m noted that, When 
comparing preoperative angiographic IR to CR, the 
extent of CAD was significantly higher in the angi-
ographic ICR group (2.55% vs. 1.13%, p=0.016). 

Contrary, in a previous study Schaefer et al. [4] 
reported that, no differences had been noted be-
tween patients with CR or CR regarding degree of 
CAD as seen in coronary angiography. 

Patients with ICR had significantly lower num-
ber of coronary distal anastomosis and higher in-
cidence of postoperative low cardiac output than 
group of CR but with statistically non-significant 
differences regarding treatment of this entity. 

In the same line Gaba et al. [1] showed that, post-
operative low cardiac output was higher in patients 
with ICR than in those without ICR (33.5% versus 
23.8%; p<0.001). 

Also, Kim et al., 2023 reported that, number of 
coronary distal anastomosis was significantly low-
er in ICR patients group when compared with CR 
group p=0.001. 

In the current study there was no statistically sig-
nificant difference between the two studied groups 
as regard postoperative complications (p-value 
>0.05). 

In agreement Saia et al. [6] observed that, no 
statistically significant differences between both 
groups CR and ICR group in postoperative compli-
cations p43.89. 

Along with our study Schaefer et al. [4] showed 
that no significant differences between CR and ICR 
were found regarding postoperative complications 
as Pulmonary hypertension 46 (3.0%) 6 (1.9%) p= 
0.32 and Chronic kidney disease 107 (6.9%) 24 
(7.8%) p=0.59. 

According to Postoperative survival outcome 
our results showed that, mortality rate was 6.7% in 
ICR group and 3.3% in CR group with on signifi-
cant differences between both groups. 

In agreement Saia et al. [6] reported that, Mor-
tality was without significant difference between 
groups (2.9% CR vs. 4.6% IR, p=.45) Similarly, 
there was no significant difference in any of the 
in-hospital outcomes between CR and IR groups; 
p>0.05. 

Also, Lehmann et al. [8] demonstrated that CR 
was associated with a survival benefit of ::=50% over 
IR. However, there was no longer a statistically sig-
nificant difference between the two studied group 
p-value >0.05. 

On the other hand there are several studies that 
suggest a survival benefit of CR over IR in patients 
with severe multivessel CAD. A large study by 
Jones et al. [9] showed that survival at 5 years was 
significantly greater in patients with CR (88.5%) 
than in those with IR (83.5%). 

Similarly, Kleisli et al. [io] demonstrated that 
CR was associated with better survival (5-year un-
adjusted survival rate 82.4% versus 52.6%), only 
limited by major baseline differences between the 2 
groups favoring patients who underwent CR, and a 
lack of adjustment in the survival analysis. 

Another large series from the Cleveland Clinic 
done by Scott et al. [ill showed that CR compared 
with IR with ungrafted high-grade left circumflex 
or right CAD was associated with a substantially 
increased 10- and 20-year survival (91.1% CR ver-
sus 81% IR at 10 years and 70% versus 53% at 20 
years). 

In a another trial by Mohr et al. [12] including 
registry and randomized data demonstrated, after 
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multivariate analysis, that IR and not the complex-
ity of the coronary anatomy to be an independent 
predictor of adverse 2-year outcomes (p=0.002). 

Comparing postoperative durations of mechani-
cal ventilation, ICU, and hospital stay revealed sta-
tistically non-significant differences. 

These results were closed to results obtained by 
several previous studies Gao et al. [7]; Chang et al. 
[13]; Song et al. [5] who showed no significant dif-
ferences between CR group and ICR group as re-
gard hospital stay and durations of mechanical ven-
tilation p>0.05 . 

During postoperative follow-up period, there 
was non-significant difference in postoperative 
functional NYHA class between survivors of both 
groups. NYHA class was significantly improved 
from preoperative baseline class in both group. 

In a recent similar study Schaefer et al. [4] there 
were no significant differences in NYHA between 
Complete revascularization 437 (28.2%) and in 
Complete revascularization group 80 (25.9%) p- 
value=0.41. 

In the same line Saia et al. [6] study showed that, 
there was non-significant difference in postopera-
tive functional NYHA class between survivors of 
CR groups 89 (64.5%) and ICR group 94 (61.4%) 
p-value.59. 

During postoperative follow-up period, there 
were non-significant differences in postoperative 
left ventricular function and dimensions between 
survivors of both groups. 

In agreement was a recent study done by Saia et 
al. [6] reported that, there were significant differenc-
es between survivors in CR group 57.1±13.1 and 
ICR group 54.5±13.7 in postoperative left ventricu-
lar function p-value=0.11. 

Also, Schaefer et al. [4] showed that, no differ-
ences were found between patients with CR or CR 
regarding left ventricular function as assessed by 
left ventricular ejection fraction in follow-up period 
p>0.05. 

Conclusion: 
In the light of the foregoing present study results, 

it can be concluded that, complete revascularization 
(CR) may improve short-term outcomes by reduc-
ing myocardial ischemia and preventing future re-
vascularization, Patients with ICR had significantly 
lower number of coronary distal anastomosis than 
group of CR. However, More future multicentric 
studies and a large number of sample will be needed 
for more new results in this Feld. 
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