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OPCAB 
ASLINDA YENİ BİR YÖNTEM DEĞİLDİR

CPB
John H. Gibbon Philadelphia 06 Mayıs 1953 

Murray ve Longmire 1952 safen ima by pass
Demikhov 1952   köpekte by pass

Sabiston 1962   safen sağ koroner by pass
Kolesov 1964    İMA-OM by pass

OPCAB ESKİ BİR YÖNTEMDİR



OPCAB
GELİŞİMİ
ANGELİNİ

CALAFİORE
SALERNO
WESTABY 

SUBRAMANİAN 
ASCİONE
BENETTİ

OPCAB 1998   JANSEN OCTOPUS 



NEDEN CABG?
HAREKETSİZ ALANDA ANASTOMOZ

KANSIZ ALANDA ANASTOMOZ
BOŞ VE DURAN KALPTE İYİ EKSPOJUR

HEMODİNAMİK STABİLİTE
YETERLİ ZAMAN ?

DENEYİM

TAM REVASKÜLARİZASYON
KALİTELİ DİSTAL ANASTOMOZ



CABG 
SORUNLAR 
VARMIDIR ?

SİSTEMİK İNFLAMATUVAR YANIT
KOAGÜLOPATİ

SIVI RETANSİYONU
PULMONER DİSFONKSİYON

İNME
NÖROKOGNİTİF DEĞİŞİKLİKLER

MİYOKARD DEPRESYONU
KAN KAYBI

UZUN YATIŞ



NEDEN 
OPCAB ?
KAN KAYBI AZ

YATIŞ KISA
SİST. ENFL. YANIT YOK-AZ

NÖROKOGNİTİF DİSFONK.- AZ
İNME AZ?

PULMONER DİSFONK. AZ
MİYOKARD DEPRESYONU AZ

AMELİYAT SÜRESİ KISA
BASİT VE UCUZ



NEDEN OPCAB DEĞİL ?

DENEYİM?
İNKOMPLET REVASKÜLARİZASYON ?

SUBOPTİMAL ANASTOMOZ ?
GEÇİCİ İSKEMİ ?
ÖZEL EKİPMAN
ÖZEL EĞİTİM

HEMODİNAMİK İNSTABİLİTE



OPCAB 
TEKNİK

OPCAB %20 -30-70-90
MEDİAN STERNOTOMİ
VERTİKAL POZİSYON 
OCTOPUS-STARFİSH

TOTAL REVASKÜLARİZASYON
PROKSİMAL SİDE KLEMP

HAVA-SIVI ÜFLEME
KORONERE PROKSİMAL BULL-DOG









OPCAB 
GEREKSİNİM

ANESTEZİST 
PERFÜZYONİST

DOPAMİN-ADRENALİN-ANTİARİTMİK
PACE,İABP

POTASYUM, MAGNEZYUM
TA, SİSTOLİK 90-110 mm Hg

ACT 200-300 
SWAN GANZ KATETERİ ?



SİSTEMİK İNFLAMATUVAR 
YANIT

KANIN YABANCI YÜZEYE TEMASI
KROS KLEMP

REPERFÜZYON
HİPOTERMİ

STERNOTOMİ ?
CERRAHİ STRES ?



SIRS

KOMPLEMAN
İNTERLÖKİN
MAKROFAJ
NÖTROFİL
SİTOKİN

MONOSİT 
CABG DE AKTİVE OLUR



SIRS
İL 6-8-10 ARTIŞI

NÖTROFİL AKTİVASYONU
MONOSİT AKTİVASYONU

KOMPLEMAN 3a,5a ARTIŞI
BETA TROMBOGLOBİN ARTIŞI 

PROKALSİTONİN ARTIŞI 
OPCAB DE OLMAZ



Sistemik inflamatuvar yanıt



Nörölojik defisit



İnme 



ARDS



PULMONER FONKSİYON



MİYOKARD KORUMASI



BÖBREK FONKSİYONU



KAN KAYBI



ATRİAL FİBRİLASYON



SONUÇ



Off-pump bypass grafting in patients with

significant left main coronary artery stenosis

In significant left main coronary artery
stenosis coronary bypass on the beating
heart is a safe and effective alternative to
the conventional method with the same or
better early results. The long-term results
need to be evaluated. 

Heart and Vessels
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Issue: Volume 19, Number 1 
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Saba D, Ener S, Bicer M, Kan Aytac II, Senkaya I, Ozkan H.Saba D, Ener S, Bicer M, Kan Aytac II, Senkaya I, Ozkan H.
Cardiovascular Surgery Department, Uludag University Medical Faculty



In conclusion, multivessel off pump coronary by-
pass is feasible with the same or better results
as it is observed in the conventional technique
when postoperative bleeding, neurogenic
complications, arrythmias, hospital stay, overall
morbidity and mortality are compared.

Is 100% beating heart coronary by-
pass justified?
Saba Davit, Isık Senkaya, Abdül Kadir Ercan, Irem Iris Kan and

Hayati Özkan
Uludag University Medical Faculty, Department of Thoracic and Cardiovascular

Surgery, Gorukle, 16059, Bursa, Turkey.

Cardiovascular Surgery
Volume 10, Issue 6 , December 2002, Pages 579-585



ULUDAĞ ÜNİVERSİTESİ
TIP FAKÜLTESİ

• OPCAB MORTALİTE  % 1.9 
• CABG MORTALİTE     % 1.1
• CBP KONVERSİYON  % 2
• OPCAB                        %74 (92-54)
• CBP KONV. MORT.    % 0
• DİSTAL ANAST.         2.5

OPCAB  2.31
CABG    3.05



DİSTAL ANASTOMOZ 
U.Ü.TIP FAKÜLTESİ

3.052.311-2-3-4-5 
BY PASS

3.122.652-3-4-5 
BY PASS

3.513.263-4-5 
BY PASS

CABGOPCAB



OPCAB
Teknik zorunluluklar

1-2 yıl OPCAB yapılan merkezde çalışılmalıdır
Kalbe pozisyon veren ve stabilizasyon
sağlayan araç ve teknikleri kullanılmalıdır
Total revaskülarizasyon yapılmalıdır
Anastomoz kalitesinden ödün verilmemelidir
Anestezistin OPCAB deneyimi olmalıdır
Perfüzyonist ekstrakorporel dolaşımı hızla 
hazırlıyabilmelidir



OPCAB’in sonuçları kabul 
edilebilir mi?

Az sayıda prospektif randomize
Çok sayıda retrospektif çalışma vardır.

Yeterli eğitim ve yeterli teknik destek ile 
Hastaların büyük bir kısmında

Herhangi bir damar grefti kullanarak 
Düşük mortalite ve morbidite ile

Mükemmel erken greft açıklığı sağlayacak şekilde
OPCAB  tekniği kullanarak

Total miyokardial revaskülarizasyon yapmak mümkündür

Ancak geç dönem sonuçları için prospektif randomize
çalışmalara gereksinim vardır



Interactive Cardiovascular and Thoracic Surgery
Volume 3, Issue 2 , June 2004, Pages 302-308

Results after MIDCAB and OPCAB surgeries: 
problems and consequences of incomplete
angiographic follow-up in the mid-term course

Ernst Weigang , , a, Johannes Royla, Andreas Denckera, Joachim
Schoellhorna, Andreas van de Loob and Friedhelm Beyersdorfa

Conclusions
The results concerning survival, freedom

from events, and clinical status are
encouraging. It was not possible to perform
angiographic controls in all patients since 
some of them and their primary physicians
could not be convinced of the necessity of 

this control in the absence of clinical
complaints. This explains the negative bias

in our results. 



The Annals of Thoracic Surgery
Volume 80, Issue 6 , December 2005, Pages 2141-2147

Incomplete Revascularization During OPCAB
Surgery is Associated With Reduced Mid-Term
Event-Free Survival
Massimo Caputo MD, Barnaby C. Reeves DPhil, Chanaka Rajkaruna, FRCS, Hazaim Awair, 

FRCS and Gianni D. Angelini , , FRCS 

Bristol Heart Institute, University of Bristol, Bristol Royal Infirmary, Bristol, United
Kingdom

Compared with off-pump coronary artery
bypass surgery patients with complete
revascularizations, those with IRs have
reduced survival, but only in the first 4 to 6 
months after surgery. Patients’
preoperative condition, rather than IR itself, 
may explain these findings because IRs
should have mid-term as well as early
effects



The Annals of Thoracic Surgery
Volume 80, Issue 6 , December 2005, Pages 2121-

2125

Meta-Analysis of Randomized Trials Comparing Off-Pump With
On-Pump Coronary Artery Bypass Graft Patency
Alessandro Parolari MD, PhDa, , , Francesco Alamanni MDa, Gianluca Polvani MDa, Marco
Agrifoglio MD, PhDa, Yong Bing Chen MDa, Samer Kassem MDa, Fabrizio Veglia PhDb, 
Elena Tremoli PhDa and Paolo Biglioli MDa

aDepartment of Cardiac Surgery, Centro Cardiologico Monzino IRCCS, University of Milan, 
Milan, Italy
bBiostatistics Unit, Centro Cardiologico Monzino IRCCS, University of Milan, Milan, Italy

Conclusions
Cumulative analysis of the few prospective

randomized studies currently available in the
literature documents a reduction in 
postoperative patency of coronary artery bypass 
grafts performed during OPCAB procedures. 
The risk of reduced graft patency needs to be 
considered when choosing OPCAB as tailored
strategy for selected patients



The Annals of Thoracic Surgery
Volume 80, Issue 6 , December 2005, Pages

2132-2140
Perioperative Patency of Coronary Artery
Bypass Grafting is Not Influenced by Off-Pump
Technique
Francesco Onorati MD , , Silvio Olivito MD, Pasquale Mastroroberto MD, Antonio di 

Virgilio MD, Antonio Esposito MD, Andrea Perrotti MD and Attilio Renzulli MD, PhD

Cardiac Surgery Unit, Magna Graecia University of Catanzaro, Catanzaro, Italy

Conclusions
Off-pump coronary artery bypass grafting

and cardiopulmonary bypass coronary
artery bypass grafting demonstrated similar

clinical, biochemical, and transit-time 
flowmetric results, as well as comparable
graft flow reserve. These data exclude a 

lower anastomotic quality in off-pump
coronary artery bypass grafting.



The Annals of Thoracic Surgery
Volume 77, Issue 2 , February 2004, Pages 745-753

Off-pump myocardial revascularization is 
associated with less incidence of stroke in 
elderly patients
Thanos Athanasiou MD, PhD , , a, Sharif Al-Ruzzeh FRCSa, Pankaj Kumar FRCSa, 
Mary-Clare Crossman MRCSa, Mohamed Amrani FRCSa, John R. Pepper FRCSa, Rex
Del Stanbridge FRCSa, Roberto Casula FECTSa and Brian Glenville FRCSa
a Department of Cardiothoracic Surgery, The National Heart and Lung Institute, Imperial
College of Science, Technology and Medicine, St. Mary's Hospital, London, United
Kingdom

We believe that this study suggests that
the OPCAB technique might be associated
with reduced incidence of stroke in the elderly
patients undergoing coronary artery bypass 
grafting. 



European Journal of Cardio-Thoracic Surgery
Volume 29, Issue 1 , January 2006, Pages 74-81

Short-term and long-term cognitive function and
cerebral perfusion in off-pump and on-pump
coronary artery bypass patients
Vladimir I. Chernova, , , Nataliya Yu. Efimovab, Irina Yu. Efimovaa, Shamil D. Akhmedovc

and Yuri B. Lishmanova
aDepartment of Nuclear Medicine, Institute of Cardiology, Kievskaya street, 111A, 634012 
Tomsk, Russia

Conclusion: The coronary
revascularization on beating heart helps
significantly to diminish the risk of 
cerebrovascular complication.



The Annals of Thoracic Surgery
Volume 81, Issue 2 , February 2006, Pages 562-567

Isoprostanes and Oxidative Stress in Off-Pump and
On-Pump Coronary Bypass Surgery
Viviana Cavalca Biol Scia, b, Erminio Sisillo MDa, Fabrizio Veglia PhDa, Elena Tremoli

PhDa, c, Giuliana Cighetti PhDd, Luca Salvi MDa, Alessandra Sola PhDd, Luciana Mussoni
PhDc, Paolo Biglioli MDa, Giancarlo Folco PhDc, e, Angelo Sala PhDc, e and Alessandro
Parolari MD, PhDa, , 
centro Cardiologico Monzino IRCCS, University of Milan, Milan, I

Conclusions
In this randomized study in low-risk coronary
patients, OPCAB revealed less perioperative oxidative
stress, as reflected by lack of excretion of iPF2α-III in urine, 
by lack of increase of plasma free malondialdehyde, and
by lower decreases in plasma total antioxidant status



The Annals of Thoracic Surgery
Volume 77, Issue 5 , May 2004, Pages 1567-1574

Thanos Athanasiou MD, PhD , , , a, Omer Aziz MBBSa, Omar Mangoush FRCSa, Arjuna Weerasinghe PhD, FRCSa, Sharif Al-

Ruzzeh FRCSa, Sanjay Purkayastha MBBSa, John Pepper FRCSa, Mohamed Amrani FRCSa, Brian Glenville FRCSa and Roberto
Casula FECTSa
a The National Heart and Lung Institute, Imperial College of Science, Technology and Medicine, Department of Cardiothoracic Surgery, 
St. Mary's Hospital and Royal Brompton Hospital, London, United Kingdom

Conclusions
Our study demonstrates a reduced

incidence of postoperative atrial
fibrillation in an elderly population with

off-pump as compared with
cardiopulmonary bypass techniques.

Do off-pump techniques reduce the incidence
of postoperative atrial fibrillation in elderly
patients undergoing coronary artery bypass 
grafting?



The Annals of Thoracic Surgery
Volume 81, Issue 2 , February 2006, Pages 555-561

Off-Pump Versus On-Pump Coronary Artery
Bypass Grafting in Consecutive Patients: Decision-
Making Algorithm and Outcomes

James M. Brown MD , , Robert S. Poston MD, James S. Gammie MD, Marcello G. Cardarelli
MD, Kimberly Schwartz CRNFA, Jo Ann H. Sikora CRNP, Susan Yi CRNP, Richard N. Pierson III 
MD and Bartley P. Griffith MD 

Division of Cardiac Surgery, University of Maryland Medical Center, Baltimore, Maryland 

The OPCAB group had higher predicted 30-day
mortality compared with the on-pump CABG group, 
consistent with the protocol’s intent. However, morbidity
and mortality were similar between on-pump CABG
and OPCAB. The OPCAB patients received the same
number of internal mammary artery grafts but fewer distal
grafts. Mortality and observed to expected ratios were
favorable for both groups and below those The Society of 
Thoracic Surgeons’ predicted for OPCAB



European Journal of Cardio-Thoracic Surgery
Volume 25, Issue 5 , May 2004, Pages 779-785

OPCAB versus early mortality and
morbidity: an issue between clinical
relevance and statistical significance

Paul Sergeant , , a, Patrick Wouters b, Bart Meyns a, Christophe Bert b, Jan Van Hemelrijck b, Chris Bogaerts c, Gregory Sergeant d and
Koen Slabbaert d

a Department of Cardiac Surgery, Gasthuisberg University Hospital, Herestreet, 3000, Leuven, Belgium

Conclusions: The observed 20% 
reduction of mortality, 60% reduction of 
stroke and 20% reduction of dialysis were
partly neutralized by the adjusting methods
and demand, at least, larger datasets to
obtain statistical significance



Journal of the American College of Surgeons
Volume 199, Issue 1 , July 2004, Pages 102-108

Conclusions
Patients undergoing OPCAB had a 
considerably shorter length of 
hospitalization, had fewer pulmonary and
intraoperative complications, and received
a lower volume of blood products. 

Off-pump versus on-pump coronary artery
bypass surgery: does the pump influence
outcome? 

Andrew J Berson MD , *, J Michael Smith MD, FACS*, †, Scott E Woods MD, MPH, MEd‡, Kimberly A Hasselfeld BS§ and
Loren F Hiratzka MD, FACS†

* Department of Surgery, Good Samaritan Hospital, Cincinnati, USA



The Annals of Thoracic Surgery
Volume 77, Issue 5 , May 2004, Pages 1530-1534

• Conclusions
• OPCAB to small coronary artery

branches with arterial grafts provided
satisfactory graft patency and stenosis
free rates. 

Rationale for off-pump coronary revascularization to small
branches angiographic study of 1,283 anastomoses in 408 
patients
Kaoru Matsuura MDa, Junjiro Kobayashi MD, a, Osamu Tagusari MDa, Ko Bando MDa, 
Kazuo Niwaya MDa, Hiroyuki Nakajima MDa, Toshikatsu Yagihara MDa and Soichiro Kitamura MDa

a Department of Cardiovascular Surgery, National Cardiovascular Center, Osaka, Japan



The Annals of Thoracic Surgery
Volume 78, Issue 2 , August 2004, Pages 481-486

• Competitive flow in arterial composite
grafts and effect of graft arrangement in 
Off-Pump coronary revascularization

Hiroyuki Nakajima MD , , a, Junjiro Kobayashi MDa, Osamu Tagusari MDa, Ko Bando MDa, Kazuo Niwaya
MDa and Soichiro Kitamura MDa

a Department of Cardiovascular Surgery, National Cardiovascular Center, Osaka, Japan

Conclusions
Coronary artery revascularization using

composite arterial grafts provided
satisfactory early patency rates with an 

acceptable incidence of competitive flow



The Journal of Thoracic and Cardiovascular Surgery
Volume 131, Issue 2 , February 2006, Pages 290-297

Activation of the coagulation system during
coronary artery bypass grafting: Comparison
between on-pump and off-pump techniques

Domenico Paparella MDa, , , Antonella Galeone MDa, Maria Teresa Venneri BScb, Maria Coviello BScb, Giuseppe Scrascia
MDa, Nicola Marraudino MDa, Michele Quaranta MDb, Luigi de Luca Tupputi Schinosa MDa and Stephanie J. Brister MDc

aDivision of Cardiac Surgery, Dipartimento d’Emergenza e Trapianti di Organo (D.E.T.O.), University of Bari, Italy

Conclusion
Although the extrinsic coagulation pathway is similarly activated, 

thrombin formation is more pronounced in patients having on-
pump bypass grafting. Patients subjected to off-pump bypass 

grafting have normally functioning platelets and a weak
activation of the fibrinolytic system. At discharge, both groups

have preserved platelet function and increased thrombin
formation. Further studies with angiographic evaluation are

needed to establish a correlation between coagulation
parameters, platelet function, and graft patency. 



The Annals of Thoracic Surgery
Volume 77, Issue 5 , May 2004, Pages 1560-1566

Off-Pump coronary artery bypass operation does not 
increase procoagulant and fibrinolytic activity: 
preliminary results
Lars Englberger MD , , , a, Franz F. Immer MDa, Friedrich S. Eckstein MDa, 
Pascal A. Berdat MDa, Andre Haeberli PhDb and Thierry P. Carrel MDa

Department of Cardiovascular Surgery, University Hospital Berne (Inselspital), 
Berne, Swi
Conclusions
Despite lower systemic anticoagulation activation of 
coagulation and fibrinolysis is reduced
in OPCAB compared with on-pump CABG. 
Reduced thrombin generation and reduced fibrinolytic
activity in OPCAB indicates better preservation of 
hemostasis. We suggest the term "preserved
hemostasis" instead of "hypercoagulant activity" with
respect to OPCAB.



European Journal of Cardio-Thoracic Surgery

Volume 26, Issue 1 , July 2004, Pages 81-84

Based on our results OPCAB appears to
be equivalent to CABG. 

Meta-analysis on the effect of off-pump coronary bypass 
surgery
Geert J. M. G. van der Heijden a, b, Hendrik M. Nathoec, Erik W. L. Jansenb and
Diederick E. Grobbeea

a Julius Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht 3508 GA, The Netherlands



European Journal of Cardio-Thoracic Surgery
Article in Press

Morbidity and mortality following acute conversion
from off-pump to on-pump coronary surgery Barnaby
C. Reeves, Raimondo Ascione, Massimo Caputo and Gianni D. Angelini ,
Bristol Heart Institute, University of Bristol, Bristol Royal Infirmary, Bristol BS2 8HW, UK

Conclusions: Experienced OPCAB
surgeons have a low risk of acute
conversion. Acutely converted patients have
a moderately increased risk of death and
serious complications in hospital. These
risks are difficult to quantify precisely
because conversion is rare.



Journal of Cardiothoracic and Vascular Anesthesia
Volume 19, Issue 1 , February 2005, Pages 26-31

Resource utilization in on- and off-pump
coronary artery surgery: Factors influencing
postoperative length of stay—an experience of 
1,746 consecutive patients undergoing fast-track
cardiac anesthesia

Bharathi H. Scott MD*, , , Frank C. Seifert MD†, Roger Grimson PhD* and Peter S.A. Glass MB, ChB*

*Department of Anesthesiology, SUNY at Stony Brook, Stony Brook, NY, USA

Conclusion: The authors found that patients undergoing
on-pump CABG have significantly longer time to tracheal
extubation, increased blood use, longer ICULOS, PLOS, 
and total LOS and higher in-hospital mortality, which
would translate into significant differences in the
expenses associated with these 2 surgical approaches to
coronary surgery.



European Journal of Cardio-Thoracic Surgery
Volume 27, Issue 6 , June 2005, Pages 1057-1064

• On-pump beating heart versus off-pump
coronary artery bypass surgery—evidence
of pump-induced myocardial injury

Ardawan Julian Rastan , , Hartmuth Bruno Bittner, Jan Fritz Gummert, Thomas Walther, Claudia V. Schewick, Evaldes
Girdauskas and Friedrich Wilhelm Mohr
Department of Cardiac Surgery, University of Leipzig, Heart Center Leipzig, Struempellstr. 39, 04289 Leipzig, Germany

Conclusions: In this randomized study on routine
coronary patients with normal ventricular
function, OPCAB revealed less myocardial
injury than OnP-BH. These findings implicate that
CPB slightly affects the myocardium


