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Multiple Arterial Grafts Improve Late Survival of Patients
Undergoing Coronary Artery Bypass Graft Surgery
Analysis of 8622 Patients With Multivessel Disease

Chaim Locker. MD: Hartzell V. Schaff. MD: Joseph A. Dearani, MD: Lyle D. Joyce. MD. PhD:
Soon J. Park, MD: Harold M. Burkhart, MD: Rakesh M. Sun. MD. DPhil; Kevin L. Greason. MD;
John M. Swlak, MD: Zhuo Li, MS: Richard C. Daly, MD

Mayo clinic — 8622 pts — 20 ans !!!

Circulation. 2012,126:1023-1030
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Conclusions—In patients undergoing isolated coronary artery bypass graft surgery with LIMA to left anterior descending
artery, arterial grafting of the non—left anterior descending vessels conferred a survival advantage at 15 years compared
with SV grafting. It is still unproven whether these results apply to higher-risk subgroups of patients. (Circulation.
2012:126:1023-1030.)
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Table 1 Patient charactenistics’

Veriabie Unmatched groups Propensity score matched groups
LIMA/SY (n=7.435) MultArt (n=1187) Pvalue LIMA/SY(n=1,153) MuiltArt (n=1,153) P-value

Age, y 68:9 5819 <0.001 59210 5919 0.77
Female sex, % 24.8(23. . 151 (13.0-17.7) <0.001 16.2 (14.1-18.4) 152(13.1-17.3) 049
BSA, m’ 2024023 2.06+0.22 <0.001 2.05+023 2052022 0.46
EF, % 55+14 57+11 <0.001 58213 S8+11 0.77
Hypertension, % 76,6 (75.7-77.6) 66.6 (64.0-69.3) <0.001 68.7 (66.0-71.4) 67.1(64.4-698 042
Diabetes mellitus, % 33.5 (32.4-34.5) 18.1 (15.9-20.3) <0.001 19.2 (16.9-21.4) 185(16.2-20.7) 087
Chronic lung disease, % 11.7 (10.9-12.4) 7.0(5.5-84) <0.001 7.5{5.9-9.0) 7.0(5.6-85) 0.68
Renal failure, % 54({4.9-5.9) 1.9(12-23) <0.001 1.9(1.1-2.7) 20(1.1-2.8) 0.88
PVD, % 21.5 (20.6-22.4) 13.2(11.3-15.2) <0.001 148 (12.8-16.9) 135(11.6-155) 037
SP M|, % 47.1 (45.9-48.1) 36.5 (33.7-39.1) <0.001 38.1 (35.3-45.9) 35.8 (34.0-396) 052

S/P CVA, % 7.1 (6.5-7.7) 4.0(29-5.2) <0.001 453357 4.1(29-52) 0.60
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Table 1 Patient charactenistics’

Veriabie Unmatched groups Propensity score matched groups
LIMASY (n=7.435) MultArt(n=1.187) Pvalue LIMA/SY (n=1.153) MultArt (n=1,153) P-value

Age, y 6829 5819 <0.001 59210 5919 0.77
Female sex, % 24.8(23.8-35.7) 151 (13.0-17.1) <0.001 16.2 (14.1-18.4) 152(13.1-17.3) 049
BSA, m’ 2024023 2.06+0.22 <0.001 2.05+023 2052022 0.46
EF, % 55+14 57+11 <0.001 58213 S8+11 0.77
Hypertension, % 76,6 (75.7-77.6) 66.6 (64.0-69.3) <0.001 68.7 (66.0-71.4) 67.1(64.4-698 042
Diabetes mellitus, % 5 (32.4-34.5) 18.1 (15.9-20.3) <0.001 19.2 (16.9-21.4) 185(16.2-20.7) 087
Chronic lung disease, %  11.7 (10.9-12. 0(5.5-84) <0.001 7.5{5.9-9.0) 7.0(5.6-85) 0.68
Renal failure, % 54({4.9-5.9) 1.9(12-23) <0.001 1.9(1.1-2.7) 20(1.1-2.8) 0.88
PVD, % 21.5 (20.6-22.4) 13.2(11.3-15.2) <0.001 148 (12.8-16.9) 135(11.6-155) 037
SP M|, % 47.1 (45.9-48.1) 36.5 (33.7-39.1) <0.001 38.1 (35.3-45.9) 35.8 (34.0-396) 052
S/P CVA, % 7.1 8.5-7.7) 40(29-5.2) <0.001 45(3.3-5.7) 4.12952) 0.60
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Table 1 Patient charactenistics’

Veriabie Unmatched groups Propensity score matched groups
LIMASY (n=7.435) MultArt(n=1.187) Pvalue LIMA/SY (n=1.153) MultArt (n=1,153) P-value

Age, y 6829 5849 <0.001 59210 5929 0.77
Female sex, % 24,8 (23.8-35.7) 151 (13.0-17.1)  <0.001 162 (14.1-18.4) 152(13.1-17.3)  0.49
BSA, m* 2021023 2.06:0.22 <0.001 2.05:023 2.05:0.22 0.46
EF, % 55+14 5711 <0.001 58213 S8+11 0.77
Hypertension, % 76.6 (75.7-77.6) 66.6(64.0-69.3) <0.001 687 (66.0-71.4)  67.1(64.4-69.8) 042
Diabetes mellitus, % 33.5 (32.4-34.5) 18.1(159-20.3)  <0.001 192 (16.9-21.4) 18.5(16.2-20.7) 067
Chronic lung disease, %  11.7 (10.9-12 ¢ <0.001 7.5(5.9-9.0) 7.0(5.6-85) 0.68
Renal failure, % 5.4 (4.9-5.9) <0001 1.9(1.1-2.7) 2.0(1.1-2.8) 0.88
PVD, % 215(206224)  132(11.3-152) <0001 148(128-169)  135(11.6-155 037
SP M, % 47.1 (45.9-48.1) 36.5 (33.7-39.1) <0.001 38.1 {35.3-45.9) 36.8 (34.0-396) 052
S/P CVA, % 7.1 (6.5-7.7) 40(29-5.2) <0001 453357 412952 0.60
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e Longueur du préléevement 30min/greffon
* Risque septique et de désunion sternal
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* Longueur du prélevement 30min/greffon

* Risque septique et de désunion sternal
— Mortalité (>10%)
— Morbidité
* Septique
* douleur chronique ++++
e suppuration chronique
— Facteurs de risque
e Obésité — Diabete — BPCO — ATCD d’irradiation
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Altérations cellules endothéliales

— Perte cellulaire focale
* Moindre production de NO...

* Fibrose-prolferation médiale et intimale

— CML+++ -protéoglycane-collagene

2 years 6 years 12 years

A,‘ .‘ va
SRR

V4

Athérosclérose accélérée g
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e “No-touch”

Pas d’inflation forcée — Préservation tissu environnant
Préservation per-opératoire “optimale”

From Souza et al. 2006;132:373-8
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Increase in the
total area of
vasa vasorum

Intact adventitial
collagen layers

Elevated
endothelial nitric
oxide synthase
expression and
activity

Endothelial
integrity

From Kopjar et al. Braz J Cardiovasc Surg. 2016.31(6):461-464
From Cepehripour et al.Interact Cardiovasc Thorac Surg. 2011 Dec;13(6):626-30
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From Souza et al. 2006;132:373-8
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e “No-touch’” : résultats

T Twr g e

Conventional “No touch” difference*
18 months 85 years 18 months 85 years 18 moaths 85 years

No of patients 46 37 45 37 9 74
Graft type:

Single 9107 (89%) 67/87 [77%) 103/108 (94%) 17/87 189% 15 07

Sequential 18/20 (90%) 10/14(71%) 15/15 (100%) 14/14/ (100%) 50 10
Total 113127 (89%) T1101\{76%) 118/124 (95%) 91/101{(90%) 10 0

/

*Fishar axact test

N\

* Peu de généralisation de cette technique...

From Souza et al. 2006;132:373-8
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e Séquentielle vs individuelle

— Buts :
* Augmenter le débit
* Diminuer la résistance
* Diminuer la thrombose du greffon

From Li et al. Ann Thorac Surg 2011,;92:1292-8
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e Séquentielle vs individuelle : méta-analyse*

— Résultats globaux
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*: From Li et al. Ann Thorac Surg 2011;92:1292-8
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Ameéliorer les anastomoses?

e Séquentielle vs individuelle : méta-analyse*
— Résultats études “population matchées”

Risk Ratio
hopd, 95% C1

Risk Ratwo

474 3TN 26 108 0.56 10.39,0.81)

Christenson 19263

Farsak 2003 105 543 149 491 438% 0641051 079
G20 2010 2% §12 20 202 80%  0.49(0.28, 0.£7)
Viral 2001 145 475 355%  0.78 0.63, 0.87)
Total (95% C1) o.sa. 0.76)

Heterogeneity Chi*= l’ 25).

Total events
Testfor overall eflect 2= 579 (P < 0.00001)

*: From Li et al. Ann Thorac Surg 2011;92:1292-8

M, Fxed, 95% CI
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* CASCADE Trial : permeablllte / greffon
100 ','. a'u' ',“.,
~ %0 STATINE +++
. Double anti
B agrégation +/-
£ 80
b
e T
& 70
w0 LDL <70 LOL 70-100 LOL >100

Low Density Lipogrolein level (mgidL)
From Kulik et al. AnnThorac Surg 2006.92:1284-91
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e “Supporter” le greffon :

— emesh (Kibsbay©-USA)
— Vascular Graft Solution (VGS© —-USA)
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e “Supporter” le greffon :
— But : réduire la réaction athérogénique
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e “Supporter” le greffon : Etude en OCT (1an)
— 23 “stentés”” vs 20 “non stentés”

From Webb et al. Eur Heart J Cardiovasc Imaging (2016) 17 (11): 1290-1295
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e “Supporter” le greffon :Etude en OCT (1an)
— Thrombus :
» Stenté n=0/20
* Non stenté : n=3/23

From Webb et al. Eur Heart J Cardiovasc Imaging (2016) 17 (11): 1290-1295
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e Etude de cohorte

— 5601 pts
* 1038 : BIMA
* 4029 : SIMA + VS
* 534:VS

— Cox model analysis : analyse de survie

From Kieser et al. Ann Thorac Surg 2011;92:1269-76
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Et 'age ?

Courbe Kaplan-Meier

Cox modele avec

ajustement
. .multivarié can
-‘d;{.\_ ...... i v s‘_‘.“‘“
"\ .-'i - ‘N‘—A.
o8 S 080 . <
08 P ? 080 )
»
040 & 040+
\’" t';‘.‘
0001 : ' 0 00,
. ) n " i} 14 0 2 v 8 0 12
Tene (yoors) Tme (yoars)

Nurter o ros )
Ven 590 ol »n?’ a2 L] 0 1) LR [ 1
STA a0 Mar Fetd 201 Jle &

B ey e a8 " ¢
~ -t STA ——m = IETA B

From Kieser et al. Ann Thorac Surg 2011;92:1269-76
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o Conclusion * Relation du hazard ratio bi vs uni
mammaire en fonction de I'age

)

SITA)

Hazard Ratio 1BIT

80 60 70 80

From Kieser et al. Ann Thorac Surg 2011;92:1269-76
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Données tirées de I'étude ART

# 1284 euros
(9% codt total)

Total cost (£)

g

A
=

ey

AN

e vargery mACAOAE POV MRy Oncharge 10 12 mentin Told ot 12 wontts

Follow-up time point From Gray et al. Heart. 2017;0:1-8
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ORIGINAL ARTICLI

Randomized Trial of Bilateral versus Single
Internal-Thoracic-Artery Grafts

Randomization 3102 pts : 1554 vs 1548

New Engl J Med 2016;375:2540-9
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Tabde | Demegraphic and Chnical Charscioriatics ol Bascline *

Chancwatx

Age M randimmL fiin "

Myle n. ™

Smoking cutus ne. ™
Curveny smchvg
Former uroueg

ooy v bt

Dabetes -
NO Nitony
e degendon! & abeiet

MNon mudin dependemt S5m0t

Enfin la solution!?

Blateral Crat Group

L RN b
S 378
882 (1% 4

AR
14519
7 108

New Engl J Med 2016;375:2540-9
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Enfin la solution?

A AllCause Mortality at 5 Yr

100+
r” '
80

Patients Who Died (%)
a
) |

o
-
|

No. ot Risk
Single gra® 1554
Blateral gra®t 15438

10~
Bilatera! gralt
(. ’ =
/:_j Segle grat
e s
.\f
4~ _'-_‘ .
2 ,/ )
ol Hazaed ratso, 104 (95% CLOBL-13D)
PO
04 — T r A
0 | 2 3 4 b
! T T }
| 2 | 4 5
Yeoar since Randomzation
1502 1467 1435 1189 13132
14596 1468 142% 1320 121

New Engl J Med 2016;375:2540-9
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Enfin la solution!?

B Composite of Death from Any Cause, Myocaedial Infarction, or Stroke at § Yr

Patients with Event (%)

No. at Risk
Sogle paft
Bilateral graft

L1004 15+
‘-‘: y . - s
‘.”r,z" Ev‘b‘i‘/.' ’
04 10 7 Bilmeral gran
JO4
0 -
SO4 "—.",- . ]
a ' Hazard ratio, 0.9 (95% C1, 0.79-1.17)
D
!l:t-n OJ »
204 0 : >
104 e —————————
0 | - 1 1
0 i ! 3 S
Year since Randomization
1554 1448 1322 1261
1548 1452 1317 1266

New Engl J Med 2016;375:2540-9
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Une autre solution ...
Revascularisation hybride :

Clinical outcomes after hybrid coronary

revascularization versus coronary artery bypass surgery:

a meta-analysis of 1,190 patients

Ralf E. Harskamp, MD_*" Akshay Bagai. MD, MHS,* Michael E. Halkos, MD. MSc. * Sunil V. Rao, MD, MHS_ *
William B. Bachinsky, MDD, " Mancsh R. Patel, MD, © Robbert J. de Winter, MDD, PhD." Eric D. Peterson, MD, MPH, *
John H. Alexander, MDD, MHS, * and Renato D, Lopes, MDD, PhD, MHS ™ Durbam NC Amstevdane, The Netherfands;

Omtario, Camadoc Atlamter, G aondd Harvisburg PA

6 case-control ou propensy adjusted
366 hybride vs 824 CABG

Usage de DES : 89%
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Qik o ad %0 OR 195% Q) Weight [%)
In-hospital MACCE
Shen 2013 1000061613) 11
Bachirsky 2002 - 03500185 3
Halkos 2011 1001038350 %2
100 (0.06-17.35) W

Dedhaye 2010
(f\n?(;:ﬁ . .10 j00L-1.90) 0

' D01-BS) S
De Carenere 2000 - 013 [0 D)-E | )
Overall I = 0.0%, O=.2.96) ——e— 063025158, P« 33

One-year MACCE

Shen 2013 - 032008120 49
Dethyye 2010 - 21310183578 14
£on 2008 - 24 1003-2.11) 18
De Cannvere 2007 - 100013.789) 20
Oweral §I = 0.0%, Q=2 42) ——— 0.49 (020-1.24).P .13
oo Ql | 0 0
Favors HOR Favors CARG

From Harskamp et al. Am Heart J. 2014 Apr;167(4):585-92
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2017 °
OR (95% O) Fwents (%) Pwalue QA o wd ¥ 0 Q o ¥ Pvale
WA e
In-hospital outcomes
AllCauie momalny 0.85 (0.24.2.99) 2(06) 708 030 - 050 S5 00 099
Myocardal mfarction 0SE 017199 210.6) 12(L5) O - 24% S o0 O™
Stroke 093 1024-359) 1{03) S{o6) 092 - Q07 5 00 100
Repeat revascularization 123 10305002) 1(03) 2(02) OI7 - 010 S 00 100
as131%
Clinical outcomes at 1 year
All-couse mortaliny * 0651028-148] 6(L7) 33(413) 030 - 059 4 00 096
Myocardial infasction 8 030 j0.07-1.386) 1§0%) 30(4a%) 012 - 115 3 00 0%
Stroke ¥ 041 1007-229) OO0} S(24) 031 - 124 3 o0 073
Repeat revancularization * 265 (L16606)  13(3.8) 11 (1.4) 0021 B 1% 4 o0 078
Sn=80% "n=1138
Clinical coutcomes at 2 years
Al-Cause mortality 0S60.25-124) 7{13) 43 (57 Q1S o m 030 2 00 085
Repeat revescudacization * 1221564665 1652015020 oo - 046 2 00 O79
“n=1057 v
Clinical outcomes at 3 years m
Al cavse mortaley « 0731029185) 13|aS5)53(73 o0s) - 123 1 18 027
Repeat revancularization + 325 (1 80-587) 24{83) 25(34) <0001 U 051 1 00 048
ens1L017
am a as 3 2 5 0

Favors HCR Favors CASG
From Harskamp et al. Am Heart J. 2014 Apr;167(4):585-92
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Conclusion

* Le “tout artériel” reste le gold standard
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* Le “tout artériel” reste le gold standard

 Au dela de 70 ans, le greffon veineux ou la

stratégie hybride garde une place chez les

patients a risque de double prélevement
mammaire




FIF'F'FIIE9
fijpLAl -
Wy Conclusion

7/8/9
ANIN2017

* Le “tout artériel” reste le gold standard

 Au dela de 70 ans, le greffon veineux ou la

stratégie hybride garde une place chez les

patients a risque de double prélevement
mammaire

* La qualité du prélevement veineux et du geste
chirurgical sont des facteurs importants de
durabilité
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Base de donnée nationale : EPICARD

Répartition des types de pontages en 2012

0,70%

- 29,20%

B % de pontés sans arteres

&% de pontés avec 1 ant

70,10%

% de Pontés avec au moins 2 art

US — STS database : 2015 < 25%
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Conclusion




