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المحاضرة فيها كتير 
slides بس استعينوا 

بالله وان شاء الله 
بتمشي بسرعة، الله 

يبارك بوقتكم وعلمكم 
يا رب
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Adult Cardiac Surgery: Ischemic Heart Disease

•Alexis Carrel- 
“In certain cases of angina pectoris, when the mouth of the coronary is 
calcified, it would be useful to establish a complementary circulation for 
the lower part of the arteries.  I attempted to perform an…anastomosis 
between the descending aorta and the left coronary. It was, for many 
reasons, a difficult operation.”

    American Surgical Association, 1910
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This was in 1910, where no tools nor good 
understanding were yet established, so the 
surgery obviously failed. 



Adult Cardiac Surgery: Ischemic Heart Disease 
(History)

• Claude Beck

• 1930’s- sought to increase myocardial blood flow indirectly with 
pericardial fat and omentum.

• Arthur Vineberg
• 1940’s- Mobilization of left internal mammary artery with implantation 

of bleeding end into the left ventricle.
• 1964- follow-up study on 140 patients

  33% mortality
  85% relief from angina

12/4/2023 Fourth Year Cardiovascular System Lectures














































Using the omentum to increase 
angiogenesis and therefore to 
increase blood supply to the heart

Look at the pic below

Concept was there!
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Here, they 
bought the 
internal 
mammary 
artery and 
made a tunnel 
in the 
myocardium, 
where then 
they inserted 
the artery into 
the tunnel to 
allow new 
angiogenesis



Adult Cardiac Surgery: Ischemic Heart Disease (History)

•  Mason Sones, 
1950’s- cine coronary arteriography.
1962- direct and reproducible catheterization of the coronary 

arteries.  

 “Collectively, all of the cardiological advances in this century 
pale in comparison with this priceless achievement.”

      Floyd Loop, MD
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القسطرة

This discovery made a 
breakthrough. It was a 
milestone that changed 
all the knowledge on 
heart diseases and their 
management. It was the 
first to prove that we can 
reach the heart from the 
peripheral vessels.



Adult Cardiac Surgery: Ischemic Heart Disease (History)

“During the long night, helplessly watching the 
patient struggle for life as her blood became 
darker and her veins more distended, the idea 
naturally occurred to me that if it were 
possible to remove some of the blue 
blood…put oxygen into that blood and allow 
carbon dioxide to escape from it, and then to 
inject continuously the now-red blood back 
into the patient’s arteries, we might have 
saved her life.”

• Heart-lung machine
• May 6, 1953- ASD closure

John H. Gibbon, Jr.
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This was another milestone, where they built up 
the heart lung machine.

An atrial septal defect closure was the first 
surgery done with the help of the heart lung 
machine



Heart Lung Machine
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Nowadays 

Old



Adult Cardiac Surgery: Ischemic Heart Disease (History)

• 1962- David C. Sabiston, Jr.- 
• Aortocoronary saphenous vein bypass

• 1964-KOLOSOV   LIMA  -LAD IN Russia
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Did not use the heart lung 
machine



Adult Cardiac Surgery: Ischemic Heart Disease (CABG)

• Early and widespread acceptance of coronary bypass was 
delayed. 

• Best known cooperative studies (1970-80’s) were the;
VA
Coronary Artery Surgery Study
European Coronary Surgery Study
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Coronary Anatomy
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Here we can see the very first 2 
branches of the aorta; the right 
and left coronary arteries.



Coronary Anatomy
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Aortic semilunar valve cusps

Aortic semilunar valve cusps

In anatomy, we used to 
say that we have left, 
right, and posterior cusps. 
But, in surgery, we call the 
cusps according to the 
coronary artery origins; 
right coronary cusp, left 
coronary cusp, and non-
coronary cusp 



Coronary Anatomy
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In the 
atrioventricular 
groove

Also called the posterior 
interventricular artery. Most 
important branch of the right artery

Divides into 2:

The left main artery 
divides into 2 
branches;

->left circumflex giving 
the marginal branches

-> left anterior 
descending giving 
septal and diagonal 
branches Right coronary 

artery

Left coronary 
artery



The Normal Heart - Coronary Artery Anatomy
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The white here is fat, 
the brown is the 
muscle. This pic here 
is just to show you 
that only tiny vessels 
are seen, and that 
anatomy should be 
very well known by the 
surgeons to exactly 
locate the stenosis 
and perform the 
surgery.
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This is performed 
using catheterization 
to locate where the 
stenosis is.  
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Management

• Indication For Surgery
• Preoperative Evaluation
• Conduits decision
• Operation Decision
• ERAS
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Decide which grafts to use

Enhanced Recovery After Surgery



Indications for Coronary Artery Bypass Grafting: (CABG)

• Triple vessel disease with DM and decreased EF
• Lf main coronary artery disease ( Distal)
• Hi risk PCI or not Suitable for PCI
• Complications of PTCA
• Mechanical complications of MI
• Anomalies of Coronary arteries.
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Is
Tony

Percutaneous transluminal 
coronary angioplasty (PTCA) 
also called percutaneous 
coronary intervention (PCI).

 اذا انخزق vessel بالغلط هون الجراحة 
بتدخل

EF: ejection fraction

High risk percutaneous coronary 
intervention (HR-PCI) were 
patient cannot tolerate 
catheterization. Patients 
categorized as HR-PCI typically 
have lower physiological 
tolerance for revascularization 
and its better to perform surgery 
(CABG).



Table 2. Applying Class of Recommendation and Level of Evidence to Clinical 
Strategies, Interventions, Treatments, or Diagnostic Testing in Patient Care 

(Updated May 2019)

















































All indications are evidence 
based, meaning that trials are 
made and tested by research, 
the strongest ones are the 
double blinded prospective 
randomized studies, then 
comes the meta-analysis 

1A is the most strongly 
recommended.

3 are NOT to be performed.



Revascularization in SIHD














































Stable ischemic heart disease



Recommendations for Revascularization to Improve Survival in SIHD Compared With Medical Therapy

Referenced studies that support the recommendations are summarized in Online Data Supplement 10.

COR LOE Recommendations

Left ventricular dysfunction and multivessel CAD

1 B-R

1. In patients with SIHD and multivessel CAD appropriate for CABG with severe left 

ventricular systolic dysfunction (left ventricular ejection fraction  <35%), CABG is 

recommended to improve survival.

2a B-NR

2. In selected patients with SIHD and multivessel CAD appropriate for CABG and 

mild-to-moderate left ventricular systolic dysfunction (ejection fraction 35%–50%), 

CABG (to include a left internal mammary artery [LIMA] graft to the LAD) is 

reasonable to improve survival.

Revascularization to Improve Survival in SIHD Compared 
With Medical Therapy 














































In the case of Coronary artery disease
Here, it is 
to tell you 
that if the 
patient has 
a weak 
heart (low 
ejection 
fraction), 
surgery 
(CABG) 
would be 
better than 
stents 
(revasculari
zation)



Revascularization to Improve Survival in SIHD Compared With 
Medical Therapy (con’t.) 

Left main CAD

1 B-R

3. In patients with SIHD and significant left main stenosis, CABG is 

recommended to improve survival.

2a B-NR

4. In selected patients with SIHD and significant left main stenosis for whom PCI 

can provide equivalent revascularization to that possible with CABG, PCI is 

reasonable to improve survival.
















































In the case of

Remember 
that 1 is 
better than 
2A but here 
we are 
looking at 
the patient’s 
situation and 
what would 
be the best 
in his case If the patient is not suitable for 

surgery, then perform PCI



Revascularization to Improve Survival in SIHD Compared With 
Medical Therapy (con’t.) 

Multivessel CAD

2b B-R

5. In patients with SIHD, normal ejection fraction, significant stenosis in 3 

major coronary arteries (with or without proximal LAD), and anatomy 

suitable for CABG, CABG may be reasonable to improve survival.

2b B-R

6. In patients with SIHD, normal ejection fraction, significant stenosis in 3 

major coronary arteries (with or without proximal LAD), and anatomy 

suitable for PCI, the usefulness of PCI to improve survival is uncertain.
















































In the case of

Because its 
2B, surgery is 
not usually 
performed 
and a stent is 
preferred.



Revascularization to Improve Survival in SIHD Compared With 
Medical Therapy (con’t.) 

Stenosis in the proximal LAD artery

2b B-R

7. In patients with SIHD, normal left ventricular ejection fraction, and significant 

stenosis in the proximal LAD, the usefulness of coronary revascularization to 

improve survival is uncertain.

Single- or double-vessel disease not involving the proximal LAD

3: No 

Benefit
B-R

8. In patients with SIHD, normal left ventricular ejection fraction, and 1- or 2-

vessel CAD not involving the proximal LAD, coronary revascularization is not 

recommended to improve survival.
















































In this case, the patient has good 
cardiac output (normal ejection 
fraction and no proximal lesions, 
there is NO benefit from surgery, 
stents are used instead. 

Notice the 
surgery here is 
contraindicated 
(number 3)



Figure 6. 
Revascularization in 
patients with SIHD.

Colors correspond to 
Table 2.

CABG indicates coronary artery bypass 
graft; CAD, coronary artery disease; EF, 
ejection fraction; PCI, percutaneous 
coronary intervention; SIHD, stable 
ischemic heart disease; and GDMT, 
guideline-directed medical therapy. 














































These guidelines help 
doctors to make decisions 
and also protect them after 
they have decided.



Left main artery disease with 
a complex lesion and a  
depressed ejection fraction 
are the main indications for 
surgery. 



Situations in Which CABG Would Be 
Preferred
















































Patients With Complex Disease

Recommendations for Patients With Complex Disease

Referenced studies that support the recommendations are summarized in Online Data Supplement 13.

COR LOE Recommendations

1 B-R

1. In patients who require revascularization for significant left main CAD with 

high-complexity CAD, it is recommended to choose CABG over PCI to 

improve survival.

2a B-R

2. In patients who require revascularization for multivessel CAD with complex 

or diffuse CAD (e.g., SYNTAX score >33), it is reasonable to choose CABG 

over PCI to confer a survival advantage.
















































Patients With Diabetes 

Recommendations for Patients With Diabetes

Referenced studies that support the recommendations are summarized in Online Data Supplement 14.

COR LOE Recommendations

1 A

1. In patients with diabetes and multivessel CAD with the involvement of the LAD, who 

are appropriate candidates for CABG, CABG (with a LIMA to the LAD) is 

recommended in preference to PCI to reduce mortality and repeat revascularizations.

2a B-NR

2. In patients with diabetes who have multivessel CAD amenable to PCI and an 

indication for revascularization and are poor candidates for surgery, PCI can be useful 

to reduce long-term ischemic outcomes.

2b B-R

3. In patients with diabetes who have left main stenosis and low- or intermediate-

complexity CAD in the rest of the coronary anatomy, PCI may be considered an 

alternative to CABG to reduce major adverse cardiovascular outcomes.














































Diabetics usually benefit 
more from surgery than PCI
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Surgery
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0
Here is a blockage



• A 50-year-old male patient
• Diabetic on OHA ( Metformin)
• Hypertensive on BB and CCB
• Dyslipidemia on Statin and aspirin
• Presented to the ER with ACS (Unstable Angina)
• He was started on Clopidogrel and admitted for further evaluation

12/4/2023 Fourth Year Cardiovascular System Lectures














































Beta blocker and Ca channel blocker

Anti platelet drug

ACS: acute coronary syndrome
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A video showing that catheterization was 
performed and the patient had 3- vessel 
disease; right and left main coronary 
stenosis
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• Cath showed
• Distal Left Main Stenosis
• RCA stenosis
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Surgery is to be performed 
to this patient, why?

3 vessel disease, and the 
patient is diabetic



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Factors for Consideration by the Heart Team

Coronary 
Anatomy

• Left main disease
• Multivessel 

disease
• High anatomic 

complexity 
(i.e., bifurcation 
disease, high SYNTAX 
score)

Comorbidities

• Diabetes
• Systolic 

dysfunction
• Coagulopathy
• Valvular heart 

disease
• Frailty
• Malignancy
• ESRD
• COPD

• Immunosuppression 
• Debilitating 

neurological 
disorders

• Liver disease/
cirrhosis

• Prior CVA
• Calcified aorta
• Aortic aneurysm

Procedural 
Factors

• Local and regional 
outcomes

• Access site for PCI
• Surgical risk
• PCI risk

Patient Factors

• Unstable presentation 
or shock

• Patient preferences
• Inability or 

unwillingness to adhere 
to DAPT

• Religious beliefs
• Patient education, 

knowledge, and 
understanding

Guiding Principle: Ideal situations for Heart Team consideration include patients with complex 
coronary disease, comorbid conditions that could impact the success of the revascularization 

strategy, and other clinical or social situations that may impact outcomes.

Abbreviations: COPD indicates chronic obstructive pulmonary disease; CVA, cerebral vascular accident; DAPT, dual antiplatelet therapy; 
ESRD, end-stage renal disease; PCI, percutaneous coronary intervention; and SYNTAX, Synergy Between PCI With TAXUS and Cardiac 

Surgery.














































When the case is complex and 
the patient is on borderline 
indications with comorbidities, a 
heart team is needed to discuss 
the case



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Improving Equity of Care in Revascularization

Abbreviations: CVD indicates cardiovascular disease.

Health disparities by sex and race 
are evident across the spectrum 

of CVD in the United States.

Women and non-White patients 
are less likely to receive guideline-

based therapies.

Women and 
non-White patients derive 
comparable benefit from 

revascularization after controlling 
for other factors.

In patients who require coronary revascularization, treatment decisions 
should be based on clinical indication, regardless of sex or race or 

ethnicity, and efforts to reduce disparities of care are warranted (Class 
1).














































This is because in AMERICA, 
there is inequity towards the 
treatment of women and blacks 
where they are not given the 
proper management as white 
male patients. 



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Assessing Risk for Patients Undergoing CABG

Risk Factors Not Quantified in the STS Score

Cirrhosis Meld

Frailty Gait Speed

Malnutrition MUST

Guiding Principle: In patients who are being considered for CABG, 
calculation of the STS \ Euro II risk score is recommended to help 
stratify patient risk. The MELD score, gait speed, and the MUST 

score may help in patients with cirrhosis, frailty, and malnutrition 
respectively. 

Abbreviations: CABG indicates coronary artery bypass grafting; MELD, Model for End-Stage Liver Disease; 
MUST, Malnutrition Universal Screening Tool; and STS, Society of Thoracic Surgeons.

* See: https://www.sts.org/resources/risk-calculator

In patients who are being considered for CABG, calculation of the 
Society of Thoracic Surgeons (STS) and EURO II risk score is 

recommended to help stratify patient risk (Class 1).*

Reoperation Prolonged 
Ventilation Renal Failure Death Permanent Stroke Deep Sternal 

Wound Infections
Prolonged Length 

of Stay
















































The STS or Euro II risk 
scores are used to 
evaluate the risk of 
mortality before the 
operation. 
PREOPERATIVE 
EVALUATION



INDICATION??
















































Revascularization to Improve Survival in SIHD Compared With 
Medical Therapy (con’t.) 

Left main CAD

1 B-R

3. In patients with SIHD and significant left main stenosis, CABG is 

recommended to improve survival.

2a B-NR

4. In selected patients with SIHD and significant left main stenosis for whom PCI 

can provide equivalent revascularization to that possible with CABG, PCI is 

reasonable to improve survival.
















































Patients With Diabetes 

Recommendations for Patients With Diabetes

Referenced studies that support the recommendations are summarized in Online Data Supplement 14.

COR LOE Recommendations

1 A

1. In patients with diabetes and multivessel CAD with the involvement of the LAD, who 

are appropriate candidates for CABG, CABG (with a LIMA to the LAD) is 

recommended in preference to PCI to reduce mortality and repeat revascularizations.

2a B-NR

2. In patients with diabetes who have multivessel CAD amenable to PCI and an 

indication for revascularization and are poor candidates for surgery, PCI can be useful 

to reduce long-term ischemic outcomes.

2b B-R

3. In patients with diabetes who have left main stenosis and low- or intermediate-

complexity CAD in the rest of the coronary anatomy, PCI may be considered an 

alternative to CABG to reduce major adverse cardiovascular outcomes.
















































• Indication For Surgery
• Preoperative Evaluation
• Conduits decision
• Operation Decision
• ERAS
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• Respiratory Evaluation
• Renal Evaluation
• Infection Evaluation
• Carotids
• Frailty
• Risk Assessment

• Liver 
• Thyroid
• Medications
• Coagulopathy
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The patient will undergo a massive surgery ( get on the heart lung machine, fluid 
disturbances would occur, systemic inflammatory response) so we have to look 
at multiple things before the operation —-> POST OPERATIVE EVALUATION

We have 3 vascular beds in the body; 
cerebral, coronaries, peripherals. Ensure 
that ALL are healthy before the 
operation( check for bruit ascultation and 
perform duplex ultrasound)

Affected by the 
heart lung 
machine

Therefore, if the patient has 
UTI or pneumonia or ANY 
OTHER INFECTION 
ANYWHERE IN THE BODY 
we cannot perform the 
surgery.

Affected by the 
heart lung 
machine

الهشاشة

Risk scores



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Perioperative Pharmacotherapy
Pre-op 
Anti-platelet

PRE-OP ANTI-PLATELET PLAN TO DECREASE RISK OF BLEEDING

ASA, daily CONTINUE, if already taking (Class 1)

Clopidogrel & Ticagrelor

STOP At least 24 hrs, if URGENT (Class 1)

STOP   Ticagrelor at least 3d, if elective (Class 2a)

STOP     Clopidogrel at least 5d, if elective (Class 2a)

STOP     Prasugrel at least 7d, if elective (Class 2a)

Eptifibatide & Tirofiban STOP At least 4 hrs (Class 1)

Abciximab STOP At least 12 hrs (Class 1) 

Anti-
Arrhythmics* 
Preop

* In patients with no contraindications to usage

BB and Amiodarone can reduce the incidence of 
post-op afib (Class 2a)

BB may reduce mortality or postop complications 
(Class 2b)

Abbreviations: AFIB indicates atrial fibrillation; ASA, aspirin; BB, beta blockers; D, days; and HRS, hours. 














































Aspirin is not to be stopped at all



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Patients Undergoing Other Cardiac Surgery and Operative 
Approach

Source: This Photo by Unknown 
Author is licensed under CC BY-
NC

Source: This Photo by Unknown Author is 
licensed under CC BY-NC

Concomitant CABG 
(Class 1)

Decrease stroke risk

Off-pump or beating heart 
approach may be reasonable 

(Class 2a) 

Significant Aortic Calcification 
OR

Significant Pulmonary disease
Valve, aortic, OR 

other cardiac surgery

Significant CAD 

Abbreviations: CABG indicates coronary artery bypass grafting; and CAD, coronary artery disease.














































The patient coming for a particular disease MUST be checked for 
other possible diseases as well to make sure that we won’t have a 
concomitant disease. Example: if a patient is to perform CABG, we 
need to perform an echo to make sure that the valves are healthy

http://hvt-journal.com/articles/art9
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
http://openheart.bmj.com/content/5/1/e000703
https://creativecommons.org/licenses/by-nc/3.0/


Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Shared Decision-Making and Informed Consent

COR RECOMMENDATIONS

1

In patients undergoing revascularization, 
decisions should be patient centered—that is, 
considerate of the patient’s preferences and 
goals, cultural beliefs, health literacy, and social 
determinants of health—and made in 
collaboration with the patient’s support system.

1

In patients undergoing coronary angiography or 
revascularization, adequate information about 
benefits, risks, therapeutic consequences, and 
potential alternatives in the performance of 
percutaneous and surgical myocardial 
revascularization should be given, when 
feasible, with sufficient time for informed 
decision-making to improve clinical outcomes. 

Informed Consent
Clinician provides the best 

available evidence for 
treatment options, including 
the risks & benefits of each 

option

Patient-Centered Care
Treatment & care options take 
into consideration individual 

values & preferences

Shared Decision-Making
A collaborative decision about treatment 
or care is documented and shared with 

relevant stakeholders














































After the doctors performed the 
pre - operation evaluation with risk 
assessment, the decision is then 
left to the patient whether they 
want to undergo this surgery or 
not



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Table 8. Patient Clinical Status Definitions to Guide 
Revascularization

Elective
Cardiac function has been stable in the days-weeks before 
intervention. The intervention could be deferred without increased risk 
of compromise to cardiac outcome.

Urgent
Intervention is required during the same hospitalization to minimize 
chance of further clinical deterioration. Examples include worsening sudden 
chest pain, heart failure, acute myocardial infarction, anatomy, intra-aortic 
balloon pump, unstable angina, with intravenous nitroglycerin, or rest 
angina.

Emergency
Patients requiring emergency intervention will have ongoing, refractory, 
unrelenting cardiac compromise, with or without hemodynamic instability, 
and not responsive to any form of therapy except cardiac intervention. There 
should be no delay in providing operative intervention.

Emergency/s
alvage

Patients requiring emergency/salvage intervention are those who require 
cardiopulmonary resuscitation in route to intervention, before induction of 
anesthesia or who require extracorporeal membrane oxygenation to maintain 
life.
















































Usually the 
guidelines are 
modified 
according to 
the case, we 
might not have 
much time to 
discuss 
everything with 
the patient and 
his/her family 
because the 
situation is 
urgent 
(Emergency/
Salvage) 



General Procedural Issues for CABG 
















































• Indication For Surgery
• Preoperative Evaluation
• Conduits decision
• Operation Decision
• ERAS
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Choosing the graft to be used for the bypass



Conduites

• Arterial
• LIMA
• RIMA
• RA
• GEA
• IEA

• Venous
• GSV
• SSV
• Arm Veins
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(Mostly used) (2nd most common)Left internal mammary

Inf. Epigastric

Great saphenous
Short saphenous

Gastro-epiploic

Right internal mammary
Radial artery
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Internal 
mammary 
artery= 
internal 
thoracic artery
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Ear

Great Saphenous vein- easy to extract, cheap ( low 
complications- wound dehiscence in the leg is not as terrible 
as wound dehiscence in the chest as when LIMA is used)
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Radial artery
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The use of 
gastroepiploic 
artery has 
decreased 
significantly over 
the years
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 Inf. Epigastric 

artery use is also 
little



Arterial vs Venous conduits
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Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Bypass Conduits in Patients Undergoing CABG
Radial artery 

Recommended in preference to a saphenous 
vein conduit to graft the second most 

important, significantly stenosed, non–LAD 
vessel (Class 1)

Source: This Photo by Unknown Author is licensed under CC BY-SA

IMA (prefer left)

To LAD (Class 1)

Source: This Photo by Unknown Author is licensed under CC BY-SA

BIMA 

Improves 
long-term outcomes 
when procedure is 

done by experienced 
operators 
(Class 2a)

Source: https://vpjournal.net/article/view/3141 

Click here for more best practices

Abbreviations: BIMA indicates bilateral internal mammary artery; IMA, internal mammary artery; LAD, left anterior descending; and SVG, saphenous vein graft.. 

https://www.wikidoc.org/index.php/The_Physical_Examination_in_Cardiovascular_Disease:_The_Pulse
https://creativecommons.org/licenses/by-sa/3.0/
https://commons.wikimedia.org/wiki/File:Heart_internal_mammary_ccoronary_graft.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://vpjournal.net/article/view/3141
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Two internal thoracic artery grafts are better than one

Bruce W. Lytle, MD, Eugene H. Blackstone, MD, Floyd D. Loop, MD, Penny L. Houghtaling, MS, John H. Arnold, MD, Rami Akhrass, MD, 
Patrick M. McCarthy, MD, Delos M. Cosgrove, MD

The Journal of Thoracic and Cardiovascular Surgery
Volume 117 Issue 5 Pages 855-872 (May 1999) 

DOI: 10.1016/S0022-5223(99)70365-X



Fig. 1 

The Journal of Thoracic and Cardiovascular Surgery 1999 117855-872DOI: (10.1016/S0022-5223(99)70365-X) 



Fig. 2 

The Journal of Thoracic and Cardiovascular Surgery 1999 117855-872DOI: (10.1016/S0022-5223(99)70365-X) 



Arterial conduits used for 
coronary artery bypass grafting

- Internal Thoracic Artery

- Radial Artery

- Right Gastroepiploic Artery

- Inferior Epigastric Artery

- Others

12/4/2023 Fourth Year Cardiovascular System Lectures



12/4/2023 Fourth Year Cardiovascular System Lectures



Ann Cardiothorac Surg 2013
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Effects of bilateral internal mammary artery grafting on long-term survival. 

Gijong Yi et al. Circulation. 2014;130:539-545

Copyright © American Heart Association, Inc. All rights reserved.
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Zhang H. Herz 2013

Comparison of radial 
artery versus 
saphenous vein for 
clinical outcomes 

12/4/2023 Fourth Year Cardiovascular System Lectures





12/4/2023 Fourth Year Cardiovascular System Lectures



12/4/2023 Fourth Year Cardiovascular System Lectures



• Indication For Surgery
• Preoperative Evaluation
• Conduits decision
• Operation Decision
• ERAS
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• Conduits combination
• ON Pump Vs OFF Pump
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Total  arterial revascularization 
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Management

• Indication For Surgery
• Preoperative Evaluation
• Conduits decision
• Operation Decision
• ERAS
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INTRODUCTION

• HISTORY OF CARDIAC SURGERY
• CORONARY ARTERY ANATOMY
• MANAGEMENT

•SURGICAL TECHNIQUES
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Heart Lung Machine
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Off-Pump Coronary Artery Bypass 
(OPCAB)
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Use of Cardiopulmonary Bypass in Patients 
Undergoing CABG

Recommendations for Use of Cardiopulmonary Bypass in Patients Undergoing CABG

Referenced studies that support the recommendations are summarized in Online Data Supplement 40.

COR LOE Recommendations

2a B-R

1. In patients with significant calcification of the aorta, the use of techniques to avoid 

aortic manipulation (off-pump techniques or beating heart) is reasonable to decrease 

the incidence of perioperative stroke when performed by experienced surgeons.

2b B-R

2. In patients with significant pulmonary disease, off-pump surgery may be reasonable to 

reduce perioperative risk when performed by experienced surgeons.



Procedure
Median sternotomy of varying sizes.

Depending on the physiology of the patient, the smallest 
incision will be made.

Arteries or veins can be harvested from the patients 
chest wall, arm, and or leg.

Betablockers are used to slow the heart rate. 

Deep pericardial sutures and the use of specialized 
instruments to prop the heart in a position that will 
allow the surgeon to access occluded arteries.
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Instrumentation
Octopus Device
Has multiple small suction cups that are 

applied to the heart surface. 
When suction is turned on, the cups 

stick to the surface, and hold the heart 
steady, with movement being less than 1 
mm.

Star fish Device
When suction is turned on, the cups 

stick to the surface, and hold the heart 
steady
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Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Antiplatelet Therapy in Patients After CABG

Abbreviations: CABG indicates coronary artery bypass grafting; and DAPT, dual antiplatelet therapy.

Patients undergoing CABG

Initiate aspirin (100-325 mg daily) within 6 
hours postoperatively and 

continue indefinitely
(Class 1)

Reduce saphenous vein graft occlusion and 
adverse cardiovascular events

Initiate DAPT with aspirin and
ticagrelor or clopidogrel for 1 year

(Class 2b)

Improve vein graft patency compared with 
aspirin alone

Selected patients undergoing CABG 
(e.g. off-pump, high SYNTAX score)



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Beta Blockers in Patients After Revascularization

Abbreviations: CABG indicates coronary artery bypass grafting; LV, left ventricle; and SIHD, stable ischemic heart disease.

The routine use of chronic oral beta blockers 
is not beneficial to reduce cardiovascular 

events
(Class 3: No Benefit)

Beta blockers are recommended and should 
be started as soon as possible (Class 1)

Reduce the incidence or clinical sequelae 
of postoperative atrial fibrillation

Patients after 
undergoing CABG

Patients with SIHD and normal LV 
function who receive complete 

revascularization



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Focus on Perioperative Considerations in Patients Undergoing 
CABG and Outcomes

For patients undergoing CABG, 
establishment of multidisciplinary, 

evidence-based perioperative 
management programs is 

recommended to optimize analgesia, 
minimize opioid exposure, prevent 

complications and to reduce time to 
extubation, length of stay, and 

healthcare costs. (Class 1)

Abbreviations: CABG indicates coronary artery bypass grafting; CNS, central nervous system; CV, cardiovascular disease; LOS, length of 
stay; SIHD, stable ischemic heart disease; STEMI, ST segment elevation myocardial infarction; and TEE, transesophageal echo.



Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Decrease Post-operative Deep Sternal Wound Infections

Intraop + Postop Target Serum Glucose Level: 

<180mg/dL 
(Class 1)

Administer IV insulin 
continuous infusion

AVOID hypoglycemia

Click here for more best practices

Abbreviations: IV indicates intravenous; and SWI, sternal wound infections.



• Indication For Surgery
• Preoperative Evaluation
• Conduits decision
• Operation Decision
• ERAS
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Take-Home Messages

2021 Guideline for Coronary Artery Revascularization



Take Home Messages 

Treatment decisions with regard to coronary revascularization in patients 
with coronary artery disease should be based on clinical indications, 
REGARDLESS OF SEX, RACE, OR ETHNICITY, because there is no evidence that 
some patients benefit less than others, and efforts to reduce disparities of 
care are warranted.



In patients being considered for coronary revascularization for whom the 
optimal treatment strategy is unclear, a multidisciplinary HEART TEAM 
approach is recommended.  Treatment decisions should be patient centered, 
incorporate patient preferences and goals, and include shared decision-
making.

Take Home Messages 



Patients with significant LEFT MAIN DISEASE, SURGICAL REVASCULARIZATION is 
indicated to improve survival  relative to that likely to be achieved with medical 
therapy. Percutaneous revascularization is a reasonable option to improve 
survival, compared with medical therapy, in selected patients with low to 
medium anatomic complexity of coronary artery disease and left main disease 
that is equally suitable for surgical or percutaneous revascularization. 

Take Home Messages 



Updated evidence from contemporary trials supplement older evidence with 
regard to mortality benefit of revascularization in patients with stable 
ischemic heart disease, normal left ventricular ejection fraction, and triple-
vessel coronary artery disease. Surgical revascularization may be reasonable 
to improve survival. A survival benefit with percutaneous revascularization is 
uncertain. Revascularization decisions are based on consideration of disease 
complexity, technical feasibility of treatment, and a Heart Team discussion. 

Take Home Messages 



The use of a RADIAL ARTERY as a surgical revascularization conduit is preferred 
to the use of a saphenous vein conduit to bypass the second most important 
target vessel with significant stenosis after the left anterior descending 
coronary artery. Benefits include superior patency, reduced adverse cardiac 
events, and improved survival.

Take Home Messages 



Revascularization decisions in patients with diabetes and multivessel coronary 
artery disease are optimized by the use of a Heart Team approach. Patients 
with DIABETES WHO HAVE TRIPLE-VESSEL DISEASE SHOULD UNDERGO 
SURGICAL REVASCULARIZATION; percutaneous coronary intervention may be 
considered if they are poor candidates for surgery.

Top 10 Take Home Messages 



Thank You for Your Attention
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