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Abstract

Introduction

Ischemic heart disease (IHD) is the leading cause of morbidity and mortality worldwide among
non-communicable diseases. In developed countries IHD is severe, chronic and life-threatening
disease which leads to considerable economic expanses. For example, in USA 20 million people

have a diagnosis of IHD.

Development of IHD is associated with genetic factors, consumption of fat rich and high calorie
meals, smoking and sedentary lifestyle. In Europe and USA incidence of IHD is increasing in
middle-income population, although onset is postponed to elderly age due to prevention of risk
factors and modern treatment methods. The incidence of obesity, insulin resistance and diabetes
mellitus are increasing worldwide, from this point of view IHD is the leading cause of mortality

worldwide among non-communicable disease in terms of modern-day medicine.

Management of IHD is performed with conservative treatment or surgical intervention.

Modification of risk factors are also important.

The aim, significance and scientific novelty of the research

Coronary artery bypass Grafting (CABG) with cardiopulmonary bypass (CPB) or without CPB on
working heart (Off pump CABG, OPCABG) has been traditionally performed in “Tbilisi Heart
and Vascular Clinic “. In November 2015 firstly in Georgia EndoACAB was performed by
qualified surgeons in specially equipped operation room of the “Tbilisi Heart and Vascular Clinic
“. This operation was a novelty for Georgia with “Tbilisi Heart and Vascular Clinic “being a

pioneer.

Retrospective research was planned, underwent and completed to reveal advantages of
miniinvasive cardiosurgery compared to traditional wide-scale CABG on the basis of “Tbilisi heart

and vascular clinic” and collaboration with Tbilisi State Medical University.

Aim of the research was to study early and late postoperative characteristics and outcome of
different surgical methods of myocardium revascularization. In particular we studied early and late
postoperative period characteristics, complications and outcome of OPCABG, EndoACAB and
hybrid revascularization strategy. We also compared the results of OPCABG, EndoACAB and
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hybrid revascularization strategy to one another and to the results several foreign tertiary

cardiovascular centers.

After accomplishing the research and analyzing data we made several valuable theoretical and

practical conclusions, which were also a scientific novelty:

Based on retrospective study results, taking into consideration patient risk group properties, first
time in Georgia the advantages of miniinvasive cardiosurgery compared to traditional CABG was
published in medical scientific literature.

Our results were interesting for our counterpart cardiosurgical clinics because we shared our
experience and on the other hand promoted wider implementation of miniinvasive surgery in
Georgia.

Properly designed research results are valuable for sharing to international medical society also
for future possible scientific cooperation.

Description of modern cardiosurgical operation techniques was published on Georgian language
together with up-to-day review of scientific literature around the field.

According study results we were able to give practical recommendations about the advantages of

miniinvasive cardiosurgical operations.

Research material and methods

Retrospective research was planned and performed in “Tbilisi Heart and vascular clinic”. We
studied all cases of the patients who had undergone urgent or planned coronary artery bypass

grafting from November 2015 till November 2017.
Following measures were studied:

1) Patient characteristics preoperatively: Age, gender, presence of diabetes mellitus, BMI, arterial
ventricular function/ejection fraction, presence of comorbidities, e.g.: arterial hypertension,
diabetes mellitus, chronic kidney failure, damage of cerebral vessels, oncological diseases, chronic
heart failure and chronic obstructive pulmonary disease. Preoperatively patients’ coronary risk

profile was assessed by EUROSCORE II.

2) Intra-operative characteristics: evolving of complications, intraoperative mortality, urgency for

changing operation technic from EndoACAB to CABG, number of grafts and material of grafts.

3) We observed and analyzed postoperative period which was divided into two parts: early post-
operative period and late postoperative period. Early postoperative period was defined as 30 days
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after operation. Late postoperative period was defining as 2,5-3 years from the operation. We
collected data from early as well as late postoperative period and revealed their characteristics.
Early and late postoperative mortality was defined. Early postoperative period characteristics were
studied: Length of hospitalization days, wound infection, bleeding more than 500 ml.,
haemotransfusion, intensity of pain, pericardial or pleural exudation, CNS complications,
pneumonia, etc. We studied conduit permeability during late postoperative period as well as

urgency for late reintervention and its indications.

We estimated advantages of intra- and postoperative period and rate of intra- and postoperative

complications during different surgical interventions.

We counted the number of operations which was done with OPCABG, or EndoACAB technic and

hybrid revascularization strategy
We compared our results with the results of several international centers.

Results were statistically analyzed by statistical hypothesis testing with statistical level 5. Intensity

of pain was measured with 10 score system.

Euroscore 1l is a scoring system which predicts the risk of death for patients considering heart
surgery. The scoring system is provided by European Association of Cardiothoracic Surgery
(EACTS) in 2011and is renovated variant of previously accepted EUROSCORE model.

EUROSCORE 1I is an online calculator which based on patients’ preoperative characteristics

predicts risk of death in early postoperative period of cardiosurgery
Risk of death is calculated based on following measures:

Patient related factors” Age, sex, immobility, creatinine clearance, extracardial angiopathy,
cardiosurgery in the past, diabetes mellitus, chronic lung disease, presence of active infectious
endocarditis and critical condition preoperatively.

Heart related factors: Heart failure class according NYHA, stage four heart angina according
CCA, left ventricle ejection fraction, pulmonary hypertension, recent or old myocardial infarction.
Operation related factors: planned, urgent or emergent surgery, scale of intervention: confined
grafting or confined heart surgery, e.g., valve replacement, or combination of two-three procedures

together, intervention on aorta.
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The indices are uploaded in online calculator and cardiosurgery risk profile is figured out in

precents.

Results

In 2015 -2017 totally 760 patients, 576 men and 184 women were operated with coronary artery
grafting on working heart in Thilisi Heart and Vascular Clinic. Female/male ratio was 0.33. Mean
age of patients was 63.9 £ 5.6 years. Total lethal outcome was registered in 10 cases (1,3%).

We studied preoperative characteristics of 760 patients. Smoking was detected in 55% and BMI
>30 in 22%. Following comorbidities were seen: Arterial hypertension — 100%, mean ejection
fraction - 46 + 2.3%, chronic heart failure — 61%, diabetes mellitus — 31%, COPD — 12%, chronic
kidney failure — 8%, oncology in the past — 2%, stroke in the past — 0.8%.

Euroscore mean risk profile was 1.8%.
Total number of the patients were divided into three groups:

First group: Patients who were operated with OPCABG;
Second group: Patients who operated with Endo-ACAB,;
. Third group: Patients who underwent myocardial revascularization with hybrid revascularization

strategy.

Hybrid revascularization strategy is applied for revascularization of more than one coronary
vessel: LAD-LIMA grafting is performed by Endo-ACAB and non-LAD vessel is intervened with
PCI. IN this case the most important intervention is Endo-ACAB although we separately analyzed

this group for better representing of our results.

In each group we studied preoperative and intraoperative characteristics as well as group related
outcome. The results from each group were compared among one another and statistically

analyzed with significance interval (p<5). The results are as follows:

OPCABG was performed in 598 cases, 451 men and 144 women (female/male ratio 0,33). Mean
age on the patients in this group was 63,86 years. The lethal outcome was seen in 8 patients
(1,34%).

Endo-ACAB was totally performed in 162 cases, 122 men and 40 women (female/male ratio 0,33).
Mean age of the patients 64,35 years. The lethal outcome in this group was detected in 2 patients

(1,24%).
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Endo-ACAB on single vessel was performed in 65 cases, 50 men and 15 women (female/male
ratio 0,33). Mean age of the patients 63,3+4,7 years. The lethal outcome in this group was detected
in 1 patient (1,5%).

97 patients were operated with hybrid revascularization strategy: 72 male and 25 female
(female/male ratio 0.33). Mean age of the patients 62,3+5 years. The lethal outcome in this group

was detected in 1 patient (1%).
Preoperative characteristics for groups

We studied frequency of comorbidities and myocardial ejection fraction in each group for

accessing preoperative risk. Results were as following:

First group (OPCABG): diabetes mellites — 29%, smoking — 51%, mean ejection fraction:
46,3+4%, arterial hypertension — 100%, (arterial hypertension | — 8%, arterial hypertension Il —
32%, arterial hypertension Il — 57%, arterial hypertension 1V — 3%), COPD — 11%.

Second group (Single vessel EndoACAB): diabetes mellites — 32%, smoking — 60%, mean ejection
fraction: 45,8+3,5%, arterial hypertension — 100%, (arterial hypertension | — 7%, arterial
hypertension Il — 30%, arterial hypertension 111 — 59%, arterial hypertension 1V — 4%), COPD —
12%.

Third group (Hybrid revascularization group): diabetes mellites — 33%, smoking — 59%, mean
ejection fraction: 46+3,4%, arterial hypertension — 100%, (arterial hypertension | — 6%, arterial
hypertension Il — 29%, arterial hypertension Il — 58%, arterial hypertension 1V — 7%), COPD —
11%.

Intraoperative characteristics for groups

Intraoperative mortality was not seen in none of the groups. During OPCABG single vessel
grafting was made in 22 cases (3.5%), on two vessels in 165 cases (27.5%), on three vessels 304

cases (51%), on four vessels in 101 cases (17%) and finally on five vessels in 6 cases (1%).

For grafting of LAD exclusively internal thoracic artery was used and for grafting another vessel

— Vienna saphena.

Intraoperative emergency to switch from EndoACAB to middle sternotomy was seen in 3 cases

(1,85%): in 2 cases for diffuse pleural adhesions and in 1 case for left ventricular fibrillation.
In case of hybrid revascularization one step revascularization was done in 10 cases.
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In 87 cases myocardial revascularization was done in two steps: 29 patients had undergone
primarily PCI followed by EndoACAB and 58 patients had undergone firstly EndoACAB which
was followed by PCI.

During PCI procedure drug-eluted or metal stents were inserted.
Early postoperative characteristics for groups
We studied early postoperative period characteristics.

OPCABG group: intensity of surgical wound pain — 5 points, surgical wound infection — 6 (1%)
cases, stroke — 6 (1%), pneumonia— 6 (1%) cases, atrial fibrillation — 11 (1,8%), haemotransfusion
— 30 (5%), pericarditis — 6 (1%) and exudative pleurites requiting pleural draining — 12 (2%) cases,
length of hospitalization - 8,4 + 1.7 days. Lethal outcome in the group was detected in 8 cases:
1,34% of the group.

Single vessel EndoACAB group: intensity of surgical wound pain — 5 points, surgical wound
infection — 0 (0%) cases, stroke — 0 (0%), pneumonia — 1 (1,5%) case, atrial fibrillation — 3 (4,6%),
haemotransfusion — 2 (3%), pericarditis — 1 (1,5%) and exudative pleurites requiting pleural
draining — 1 (1,5%) case, length of hospitalization - 4,8 + 1.2 days. Lethal outcome in the group

was detected in 1 case: 1,5% of the group.

Hybrid revascularization group: intensity of surgical wound pain — 5 points, surgical wound
infection —0 (0%) cases, stroke — 0 (0%), pneumonia — 1 (1%) case, atrial fibrillation — 2 (2%),
haemotransfusion — 3 (3%), pericarditis — 0 (0%) and exudative pleurites requiting pleural draining
— 2 (2%) cases, damage of internal thoracic artery — 1 (1%), length of hospitalization - 4,8 £ 1.2

days. Lethal outcome in the group was detected in 1 case: 1% of the group total.
Late outcome

We studied late outcome 1,5-3 years after operation. Totally 422 cases (140 female, 282 male)
were studied, which covered 55% of entire study group. Out of these 422 patients 275 were
operated with OPCAB and 147 patients with EndoACAB (58 with single vessel grafting and 89

hybrid revascularization strategy).
422 patients underwent medical examination.

Medical examination revealed that 45 patients (11%) showed at least one complain, and/or

deterioration of health condition as following:
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38 patients had at least one of the following complains: periodically chest pain, tachypnoea, or
fatigue during physical activity;
7 patients had no complaints, but had echocardiographic deterioration compared with the previous

examination: myocardial hypo-akinesia, or worsened left ventricle ejection fraction.

We checked patency of conduit in above mentioned 45 patients with coronarography. In 38
patients the graft patency was good and in 7 patients closure of venosus graft or stent restenosis
was diagnosed.

We searched through medical history of these 7 patients:

In 5 of them surgical intervention had been done with OPCABG with insertion of Vienna Saphena
graft.

In 2 of them intervention was done with hybrid revascularization strategy.

During late postoperative period none of the patients had indication to been operated with
OPCABG. Late mortality due to heart problems was not seen. In all cases where LAD-LIMA
anastomosing was done graft patency was good. To conclude among 422 patients who were

available for late assessing late only 7 patients (1,65%) had showed graft closure or restenosis.
Conclusions

Up to date management of coronary artery disease encompasses accessibility to state-of-the-art
CABG. The surgical operation is indicated, as a rule, for severe damage of three or more coronary
vessels or for left main coronary vessel damage and ineffectiveness of conservative treatment. In
less severe cases the indication of CABG or PCI is controversial. Both methods of intervention are
developing rapidly. Observation on late outcome reveals that the survival of patients after CABG
is excellent and risk of reintervention is lower compared with PCI. Due to up-to-date CABG
technique patients’ survival is improved and risk of complications are decreased. The choice
between CABG and PCI should be based on clinical assessment of the patient, coronary anatomy,
results of randomized clinical trials and medical staff experience. All this should be implemented

in clinical practice.

According to clinical research performed on the basis of “Tbilisi Heart and Vascular Clinic” we

conclude:

In patients with similar preoperative risk-factors EndoACAB has less postoperative complications
like surgical would infection and stroke. Patients who had undergone EndoACAB had shorter in

hospital stay.
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Occurrence of other complications like atrial fibrillation, pneumonia, pain in operative area had
same incidence in EndoACAB and OPCABG group in early postoperative period.

In early postoperative period both EndoACAB and OPCABG had the same mortality rate.

Early postoperative mortality after EndoACAB is low and statistically is not different from the
mortality rate of some world known referral centers.

Observation on late postoperative period revealed that occlusion or restenosis rate of venous graft
is significantly low and consists 1,65%. The occurrence rate of this complication is similar in both
groups: EndoACAB or OPCABG group. LIMA-LAD anastomoses showed good patency rate
during late postoperative period.

Hybrid revascularization strategy is successful implemented in our clinic.

EndoACAB as well as OPCABG has good late outcome. On the basis of our research in late

postoperative period which was assumed to be 2,5-3 years heart-related mortality was not seen.

Recommendation

Based on successful experience of our clinic we would like to recommend the wide
implementation of EndoACAB operation for myocardial revascularization into clinical practice.
EndoACAB operation was several advantages: first of all, shorter hospital stay which facilitates
earlier rehabilitation and shorter restriction of physical activity, secondly less postoperative
complications and finally the same excellent revascularization quality as OPCABG. The operative
risk is especially low in patients with severe comorbidities like diabetes mellitus, severe damage

of peripheral vessels, oncology stroke chronic kidney insufficiency and advanced age.
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