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—Abstract—

Hybrid coronary revascularization combines left internal mammary artery (LIMA) to left
anterior descending artery (LAD) grafting integrated with percutaneous coronary intervention
(PCI) on stenoses in the non-LAD territories. Hybrid coronary revascularization offers
multivessel revascularization with minimal morbidity in high risk patients. Usually hybrid
coronary revascularization performs minimally invasive direct coronary artery bypass grafting
(MIDCAB) without cardiopulmonary bypass. The concept is now 10 year old. This procedure
has been developed from MIDCAB plus percutaneous transluminal coronary angioplasty
(PTCA) to totally endoscopic coronary artery bypass grafting (TECAB) procedures plus
PTCA and drug-eluting stenting (DES). The hybrid coronary revascularization procedure may
be especially useful in complex LAD lesions, restenotic lesions in LAD, acute myocardial
infarction in “non-LAD” territory, high-risk elderly patients with multiple comorbidities and
patients with severe left ventricular systolic dysfunction who are not ideal candidates for
conventional bypass surgery. Hybrid coronary revascularization results according to the
literature are very attractive. LIMA patency rates were found to be in the 98% range and

19 The wider introduction

restenosis rates in the PCI part of the procedure are in a 129 range.
of hybrid revascularization is limited chiefly by the high number of repeat interventions

compared with off-pump coronary artery bypass grafting, which occurs because of the target
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vessel failure rate of percutaneous coronary intervention. Drug—eluting stents substantially

decrease the reintervention rate. However, the future role of hybrid coronary revascularization

1s unclear in patients with multivessel coronary artery disease involving the LAD if comparable

results may be attained with multivessel PCL

Hybrid coronary revascularization, Minimally invasive direct coronary artery

bypass grafting, Percutaneous coronary intervention
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Table 1. Inclusion and exclusion criteria'®
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Hybrid coronary revascularization
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#o| FARHOE Mol Fsdtn HHY 2
AEY B 42E A9¥ 5 otk OPCAB

Inclusion criteria

Exclusion criteria

The LAD lesion with high risk of restenosis after PTCA

(type B or C lesions)
Restenosis after PTCA or in-stent restenosis

Diabetic patients

Young individuals with progressive atherosclerosis

Buried coronary artery

Disseminated arteriosclerosis
Unstable angina
Acute MI

Patients with comorbidities prone to develop complications

after cardiopulmonary bypass
Redo operations
Patient’s preference (Jehovah's Witness)

Decompensated heart failure

Significant arrhythmia
Obesity BMI>30

S 39



|
o
{»
X
|

i o

< 4 A Ee] AeFol A AT
Q& A Mg B e A4 V15E
F 84, 5 ¥3) oo sa At =
&, PCIE aix Adfste] =i & A
(target vessel failure)o] & 7% off-pump &
e 2ER olPsty] Hupe W FA)
% (repeat intervention)S A=st= 47} 9

gou, EAWE Hgo] F3, T 719 Aol
A NZ e AR A2 el ZRES
o] Q7] W] 45 W27} WEA BLF F

A7F At

Hybrid coronary revascularization2| AjZ=™

HZ 32 &% 2"HET} ALEEA hybrid
coronary revascularization®] THA] TAIE zk
7] A2 DES+= UE stentE AR
PCIS} Blaste] Yo ATAEES B
hybrid coronary revascularization®] DES
o] &3t PCIE Al&3$to 24 OPCAB ©=9
2 Fedte A% sYAY ° 58 7t
Aol itks Aotk = OPCAB ©EHt}
= o4 dagdzol ThsstA @ Aotk
Z# o= MIDCABS ¥3F3} hybrid coronary
revascularizatione st = FE £Fo] H
7 @e e 2HEES ARSI vl
AFAEEo] o MIDCABY 237} ¢+
e AAH] A dads B 5 He gl
At HZ 98 7|ed UEE HYLE ol&
g WAAA FAHEsHY vl = AokE
t 2 1AFE 1A 7] (stabilizer) S AFR-S
o AZTFE xS} FUEE oS 78t
o1

Bonatti 5& hybrid 7§do] N2 =%
WA " AL & WA A HlEe-FAd

2!

o

)

o

o,

513 s E3 (totally endoscopic LIMA
to LAD grafting)&®o] &°]3|3li DESE
st A] o]2]e] WEH i A Ale
A NI ZES Al o]AdAnE
Aol A =HAA7] WEolH, E o] &9
HFE2 AF7HA GAE Alez Pz ot
1’4231 &A] hybrid 7&°] 7Fs3lA =AUt
ool

o

k

Hybrid coronary revascularization2| 2iA}

MIDCAB®] 1990d% ZHol] T¢jo] HHA]
21522 hybrid coronary revascularization©]
WA B4 B3E dageE )
dol =E A= @A oF 10d A& Ao
(Table 2), L &< 835k FHAE] UAATh
Ae o] =& MIDCABY PTCAZ} ZAgst
Ao &A totally endoscopic coronary artery
bypass grafting (TECAB)¥} A3 PTCA
2 s &5 ZHES FHE Y &
Z7de 9AA HIHES AR eY ARl

(ot
oX,
il

o)
2
ox

= &0 9Jhd RRoZ A
Aok 28y o] hybrid A MIDCAB
o] - o] wiel A FHLHA Az}
2] ¢kttt Falk o] MIDCABS.Z WEE
& HQsWA] ddshe Ao 2R 2%
I W o] §EHA R LHEZR
ok A HTh $5EE THIAA,

o 71%H9) BAR Qste] A@ago] 4
Q7] wEol] FA] e EL hybrid &
A &4 oA =T Ad 109 @7 o

ot o



Table 2. Data from Previous Studies*®

. ) LIMA Stenosis PTCA/Stent

Report Patients  Mortality 6 mo, % RestenosiAs/G mo, %
[Angelini 1996] 0 na na
[Friedrich 1997] 2 0 na na
[Mack 1997] 0 na na
[Zenati 1999] 31 0 0 10
[Wittwer 2000] 35 0 0 7
[Farhat 2000] 1 0 n.a n.a
[De Canniere 2001] 20 0 0 5
[Preshiterio 2001] 42 2 10 na
[Riess 2002] 57 0 3 24
[Cisowski 2002] 50 0 2 10
[Stahl 2002] 54 0 n.a na
[Bonatti 2005] 1 0 na na
[Kiaii 2005] 1 0 na na
[Bonatti 2005] 1 0 0
[Davida Vicius 2005] 20 0 0
[Katz 2006] 27 0 4 33
[Hulusi 2006] 17 0 0 18
[Srivastava 2006] 1 0 na na

Total 367 0 2% 12%

* LIMA indicate left internal mammary artery; PTCA, percutaneous transluminal coronary angioplasty; n.a., not

applicable
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Table 3. Results of Hybrid Revascularization'”
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FAEEL 0~14% 2 YA =4 BuE
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7 2~34d Az 7 #o|A] & uf event
free survivale 83~93%= H 18]t} (Table
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Freidrich 5& % 187 HalolN % 3679
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Hybrid coronary revascularization & Y=

XM= (repeat revascularization)

Cisowski 5& A F7}A]= hybrid coronary
revascularization®] 7] 442 o] PCI2] ZA}o
w2 Ak Aok PCI9} stenting&
OPCAB HE& HEZQl #FEH 325 H]
gAY ES RGP &

ol A

Study Mean Age Male Diabetes Vessels N Vessels Hospital Stay

(Reference) n  (SD/range) (%) (%) Grafted PCI (Stented) (SD/range)
Lloyd 1999 18  63(35-87) 78 11 18 21(10) 5(1,5)
Zenati 1999 31 69(48-86) 71 25 32 39(23) 2.7(1.0)
Wirrwer 2000 35 57(7) 83 23 35 47(14) 75(4)
Cisowskia 2002 50 54(20) 74 42 50 50(39) 4.4(1.7)
Lewis 1999 14 72(9) 93 29 14 28(20) 34(2.1)
Isomura 2000 37 37 40
Riess 2002 57 66(8) 72 11 57 72(53) 5.7(1.8)
Stahl 2002 5 62(36-86) 83 33 63 58 354(2-12)
Presbitero 2001 42 66(9) 76 17 42 49(36)
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Table 4. Results of Hybrid Revascularization'®

Study 30-Day I&i’;ﬁ;ﬁf et g Mle:;)rlllo(\iv%;afg)e) Redo  Bvent-Free

(Reference) Mortality %) Patency (%) (%) (Months) CABG? Survival® (%)
Lloyd 1999 0 1 100 6% 18 1 89%
Zenati 1999 0 100 10% 1 1 90%
Wirrwer 2000 0 100
Cisowskia 2002 0 100 13%* 6-24 0 87%
Lewis 1999 0 21 100 0 1-44 0 93%
Isomura 2000 0 100 0-24 92%
Riess 2002 0 9% 14%* 24(1-60) 1
Stahl 2002 0 100 12(1-23) 0 87%
Preshitero 2001 2 12 92 12%* 18(5-33) 1 83%
ICalculated on a per patient basis (more than one reintervention occurred in some patients). 2Redo CABG
required subsequent CABG. *Composite endpoint of death, cardiac event, or revascularization procedure. *Included

revision or stenting of LIMA graft.

CABG = coronary artery bypass grafting; LIMA = left internal mammary arterty;

revascularization; PCI = percutaneous coronary intervention; SD = standard deviation

o] doju} B I FHo] HoEA HR

H AP (target lesion revascularization,
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