Coronary Artery Bypass Grafting (CABG)
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- Off-pump CABG
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- Totally Endoscopic Coronary Artery Bypass (TECAB)
- Robotic Surgery
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Indications for CABG in asymptomatic or mild angina

® Significant left main coronary artery stenosis

® | eft main equivalent (proximal LAD and proximal circumflex arteries)
® Three vessel disease

® Proximal LAD stenosis with one or two vessel disease and either ejection fraction (EF) < 50% or

extensive ischemia by noninvasive study



Indications for CABG in stable angina

® As for CABG in asymptomatic or mild angina

® One or two vessel disease without significant LAD stenosis but with a large area of viable
myocardium

® Disabling angina despite medical therapy

Indications for CABG in unstable angina/Non-ST segment elevation Ml
® Significant left main coronary artery stenosis

® | eft main equivalent

® Proximal LAD stenosis with one or two vessel disease

® Ongoing ischemia not responsive to maximal non-surgical therapy

Indications for CABG in ST-segment elevation Ml

® Ongoing ischemia not responsive to maximal non-surgical therapy

® Mechanical complications of acute MI: infarct ventricular septal defect, mitral valve insufficiency
® Cardiogenic shock

® | ife threatening ventricular arrhythmias

Indications for CABG in poor left ventricular function

® Significant left main coronary artery stenosis

® | eft main equivalent

® Proximal LAD stenosis with 2 or 3 vessel disease

Indications for CABG in life threatening ventricular arrhythmias

® Caused by left main coronary artery stenosis

® Caused by three vessel disease

Indications for CABG after failed percutaneous coronary angioplasty (PTCA)

® Ongoing ischemia or threatened occlusion with significant myocardium at risk

® Hemodynamic compromise

Indications for CABG with previous CABG

® Disabling angina despite optimal non-surgical therapy

® Prior CABG without patent bypass grafts but with class | indications for surgery for native vessel

coronary artery disease
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Arterial inflow to the conduit
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AURBUNITHIAR CABG 1M conventional wag Off-pump CAB

Monitoring

Incision

Heparinization
Cardiopulmonary bypass

Cardioplegic solution

Stabilizer
Distal anastomosis
Proximal anastomosis

Convert to on-pump

Closure

Conventional CABG

BP, prothrombin time, urine output
EKG
Invasive arterial pressure
CVP and/or PA pressure
+/- Transesophageal echo.
Median sternotomy
Conduit harvesting
3 mg/kg
Yes, on
Required, for arrested heart
If not - Fibrillating heart CABG

- Beating heart CABG
Only for on-pump beating heart CABG
Under arrested heart

Partial aortic clamp or cross-clamp

Same

Off-pump CABG

> Same

/
Same

Same
1.5 -3 mg/kg
No, may stand-by

Not required

Required

Under stabilizer

Partial aortic clamp

5% depend on patient
status and  surgeon’s
experience

Same



Advantage and Disadvantage: Conventional VS. Off-pump CABG

Conventional CABG Off-pump CABG
Cardiopulmonary bypass, CPB Inflammatory response
- Systemic and pulmonary capillary Decreased
leak
- Pulmonary, renal, and
neurological

dysfunction
- Coagulation abnormalities
Convert to CPB - 5%
Myocardial injury Global myocardial injury for Decreased

arrested heart

Anastomosis On quiet heart On stabilized heart
Long-term graft patency Good to excellent Awaiting long-term result
Complete revascularization Best approach Difficulty in some parts of

vessels and some cardiac

conditions
Blood loss Coagulation abnormalities Hypercoaguability
Morbidity and mortality in high risk Due to cardiopulmonary bypass Trend to decrease
patient
Hospital stay & Recovery Depend on comorbidity Trend to decrease

A3NHNEA CABG Mlsanenuna@ssa tull w.a.2547 fauum 643 91¢ 111 conventional CABG 619
718 WAz Off-pump CABG 24 318 Inaifiansauniaeniia Off-pump CABG lusefifl comorbidity MANANNLALN

Tunsindnlseldereslentilaien Wy AuRaUnm lunnsmneueesdnes des wasln dusu

CABG Outcomes
o A L% = 1 o ZJ/ L ] 1 < % o
uansinwvasaaanialanuinenisliifin CABG tiu filaadaulunjazvnaainainisiduntiianyiug
4 o oy
aﬁQU??@‘LﬂqﬂNqﬂﬁﬂﬂﬂﬁ]@Qﬂfl?

I. On-pump CABG:

Mortality Ineia@s hospital mortality 1Uszanns 3% awmdaulunjiiluain cardiac failure ngnaweingn
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UtladeAeNnandndu early mortality A8 advancing age, poor LV function, urgency of operation Wazlneng
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nsleresdenialaiien long myocardial ischemic time, more extent of revascularization n1slal&ld IMA
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14 systemic LAz pulmonary capillary leak azfinasianisinnuaesadanzndayae desuazln Tnaanizilad
Tan1&iim acute tubular necrosis AUANAFBINT dialysis

List of preoperative risk factors for mortality, cardiovascular event (CVA), and mediastinitis'°

Risk factors Mortality CVA Mediastinitis
Age 60-69 + + +
Age 70-79 ++ ++ ++
Age 2 80 Fh ot o+
Female sex ++ +
Obesity T+t
Severe obesity .
DM + ++ ++
COPD ++ ++
Peripheral vascular disease ++ ++
Dialysis ++++ ++ 44+
Cr>2 ++ ++
Ml <7 days ++
Prior CABG ++
EF <40% ++ ++ ++
3-vessel disease ++
LM 50-89% +
LM 2 90% ++
WBC > 12000 T+
Urgent surgery ++ o+
Emergent surg. +++++ +++ ++

+ = increased risk (31U + mﬂ%‘u = risk Lﬁluéu)
Long-term graft patency: N1991 conventional CABG X long-term graft patency ﬁqmm\i‘ﬁ 3
Long-term survival: N13618A conventional CABG i long-term survival 1'7{5 e 5 year-survival 90%,
10 yr- survival 80 — 90% uag 15 yr-survival 60%
1. Off-pump CABG (OPCAB)
ngeinfnlae  off-pump CABG unsindaildlfieseslanvladion vhlkaaninzunsndausy
Aaannnsidiaseatlantinlaifiay eudduaRuINNIgHnda  off-pump CABG flemaden mortality WA
morbidity ANN91N3EAR conventional CABG Ingiiawnzasinaiisluseiisl comorbidity ¥3edl high risk sienns
NFIA
0Tl .M. 2005 % American Heart Association l#39039Me AT FeLITiBUNaN1SHN#A standard
CABG oz OPCAB %Nﬁﬁf:fﬂﬁﬂu large retrospective analysis, meta-analysis, &% randomaized trials W11
FasaRalinan s RANAN (excellent outcome) LLﬁ@:fﬁ’ﬂﬂMMimlﬁ%@mﬁ;ﬂ?{%’mL@udﬁ'ﬁimﬁﬂdﬂ WFANL
wiaTil (trend) 91 189N136NFIA OPCAB Aaudneazdl blood loss, transfusion requirement, A1 cardiac enzyme
lwiaen early neurocognitive dysfunction waz renal insufficiency Heandn  winuwualEndn nsEnfn OPCAB
QeRANUIN graft Taendn @au length of hospital stay, mortality rate Was long-term neurological function and

cardiac outcome 1iln&LAeariu’



nanNIANEdAAIeiuNNgTILaNedselutlaA. 2004 " A18971U91 blood loss, mean time to
extubation, median postoperative hospital stay, death, stroke, myocardial infarction, atrial fibrillation Wag in-
hospital and 30-day outcomes 2849988938 NALALNAY @91 OPCAB R myocardial injury Wag transfusion
) o ! A = A 2 Aa | Ao o o
requirement UagININ luanues standard CABG & overall graft patency 7 3 1A21 NANINAELNNULRIATY
WAKAN1IFNENTzEzeNY Inaanizizas Long-term graft patency Wag long-term survival lu
ei19ls azhndn Conventional CABG visald AssiassanisAn e waugileannT (large-scale prospective

randomized trial) aﬁuawm‘aiﬂ
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A5 2 AdAn1sHnan  CABG luiszinalng T w.a.2546 s9usinlngdu1ANARLLWNENSI9DN LIS

szinalng
Conventional CABG Off-pump CABG
2546 2547 2548 2546 2547 2548
TsanenuaszLnag 1634 1986 1999 243 368 502
Tsanenunaandu 287 296 265 191 221 297
794 1921 2282 2264 434 589 799
Sasas 81.57 79.48 73.91 18.43 20.52 26.09
EI’I'E’N‘?; 3 Long-term graft patency
LIMA RIMA RA SV
1yrs 95% ? 90% 85 -90%
5 yrs 94% 90% 80% 75%
10 yrs >90% 80% ? 50%
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5191 uam9 anatomy Waz pathology Aa9InaanLtaaniialalag N5 coronary angiography

51l 2 UAAIANHIUENI9VNENAR coronary artery bypass graft

L E——

bypass graft
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517 3 1A3a9 Heart —Lung machine

517 4-6 uARIAIRAZNTLE stabilizer LUN1SHARA off-pump CABG
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