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Abstract

Coronary atherosclerotic heart disease (CAD) is an ischemic heart disease caused by coronary ath-
erosclerotic plaque formation leading to lumen stenosis or occlusion, which in turn causes myocar-
dial ischemia and hypoxia. As a radical means of CAD, coronary artery bypass grafting (CABG)
achieves anatomical reconstruction of myocardial blood supply by reconstructing blood supply
channels to improve the symptoms of myocardial ischemia. The long-term prognosis of CABG is
highly dependent on the biological characteristics of the graft, acquisition technology and postop-
erative graft vascular regulation intervention. This article systematically reviews the graft selection
strategies, technological innovations and anti-remodeling interventions in CABG. By integrating re-
cent research data, this article explores the improvement effect of technological evolution on graft
patency, aiming to provide a reference for optimizing revascularization strategies.
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1. 5|8

TELIR B ik 5F RE A A A 00 IE % (coronary atherosclerotic heart disease, CAD) 3= B2 45 K 7 IR 3 ik & A= s A
MEAGR A, SO S s AR R B e A P 2, R 5] AL WL ZAB ML . B4, ™ B AT Re K AR SR BRI
— R - KA LLSR, K22 B0 7 DN B I 2R (A IH[E §% (low-density lipoprotein cholesterol, LDL-
)57 55 A et PR 30 ik HE B0 AR A A 1 S B (R[] Bl o R AR V6 B 3 ey A0 N 2 AL, O i
BRI . ChELOMEERES Rkt 2023) [2148H, EA R ER AR DL 1139
H, TR

TR B ik 55 B F AR (coronary artery bypass grafting, CABG)/E N CAD HH XA FBZ —, & —Ff
W B AR B Ik B Ik FH A #2440 DA St 40k 20 ok 545 R S A B0 B0 40 B 58 4 BH 26 B el IR BN IR =R, LG O
LA ff iz A A SR . AR FE R B, M CABG 4, PCI 4 5 fEF EA SAFEERET R, O
WURZE, PRI R R AR P R AR . Laura S50IRH CABG A EBARMIFE T FAE ) 3 ZL0
MAEANR M, CABG 7RG YT Ao Hil SR B ko A2 77 1L T PCI [3] [4]. M4 CABG 7 v iR 8 ik s 1
TS 08 (1) MR B HEL L P A v Jo i R SR B B s ) e 4 ML ds B g R U it SE AR # (5] (6]

TR I8 1 2 T IR B K 55 B S AR (CABG) KIHSR 2 RIBLHI [ 7] 58 25 AR 5 1R A 3 ot &2 A AR AR VL X
WT R IE RSN, BT e R i g K e g . 8 L 60 ERES, TR
P B0 ik 1 A 31 e IR 2 5k A 71 1 S C O ARSI IR R R B e i 5, JF H 5 #F kR At L, 23N
KR YA G B m KR 2 (8] I)E, Bk XL NS Sk T8 . HAhsh ik i i 2 ik
S bRz B k) B 1 1R RE O e B BB ik R% i) B ST i e, R T ROR M B2 R S Bk Z AR
PEUELE R HE, ARG IR, BB, CABG i I ILE 2 2o i N Sk R Bk . AHOCHE R R
W, KE&7Ik(great saphenous vein, SVG) 2 I R H1 Bk e 7L A B ik A1 S VG L e 9 T3z IO LB A4 RH 9. 3R
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W AE

BUKRag k7 g2, B iR H IR 28 % 91 i (open vein harvesting, OVH). J& 85 3RHUK
[ & ik (endoscopic vein harvesting, EVH). 8] Wi /N ) H 35 B R B &S Bk AN AN 122 i K B 8 ik SR BX R (no-touch sa-
phenous vein grafting, NT-SVG) AR . AL B IELL CABG Wk U W, L FE A (10 S 2 Fe

2. BARIBBEYMRERRNAR
2.1. FLABIRK(internal mammary artery, IMA)

IMA SCFR@ER 9 3l ik (Internal Thoracic Artery, ITA), 43 N/ F. W 3l fik(left internal mammary artery,
LIMA)ATA #, N 3 ik (Right internal mammary artery, RIMA), FLNZ)kse—Fanttahik, HAEehEs
MR, RO A, SRS EYPNEE, M AR TR R AR E[10]. R, IMA K
W R ZER AT 2 7 ik DI REORAE R EF, N2 A 5 =ik BEI NO R 3 s N e 3%32 LDL fe /), 11§ IMA
fE CABG Jatff Il &8 % 7 AR AR A [11]. IMA ) 10 4EE% K28 90% CL ol )y 35 [Ep—
Tt o, ARJG 3 AN HFLN BNk - 3T RSP I SR IB I %8 99.5%, o LIMA - Hi b SO g 2

M 100% [12]. Bk, 454 LIMA KERREFRK K ZE, /£ CABG H# % KHH¥ LIMA fil LAD {§v)

Pas
= o

2.1.1. FHEARzEK

SV TE S R L P B Ik I 3 ) L ) 45 4 L 2R — R B R R, BRI T B L N S K R AT Re A, DR BR AR
B AN I 55 2 WA P TT R S W P ZE ) R AR . André ZE[13)WF AU R B CABG A Ja 1 3L shlkAR ]
FERTIM, AR T AL Z(30/764 [3.9%)] vs. 33/344 [9.6%]): “THIBEVS 23 M H G, Hin A A E
R0 T B B0 M T R A 28 (15 [2.1%)] vs. 20 [7.1%]) MR ML 38 2 282 K AR 28(10 [1.4%)] vs. 14 [5.0%]).
And, BT IR TEZ ARG, AR IMA AR TR AN A KRS

2.1.2. BRUA BB

el I U MO R RAATE K B, AOREE B E T AR S, #3215 m W& 5 i i A 5
K SEREE . R B8 SRIURTE PR R R 5 IR B ) 11 X3 R tR A L JBE i R 7 Tl B A Y2 3 1
R E, WD ARG SR E[14][15]. FRIR Fokn, B B ER M8 1T se K. {H SaMP
(1655 R FE B, PIFP V23R B Bk L B % o 4e it % & . Dimagli A 55[17]—Til 4.8 FE TR
B, AL [ HIFET- %A 2 F(IRR 1.14; 95% CI10.59~2.20). RMiZHFFTIEELN, Siisdlmit, B
A 20 R 2 I A 8 i (IRR 1.87, 95% CI 1.33~2.63), (BB 455 1 3F A& ik XU FAR(OR 0.42; 95% CI
0.30~0.60) PR STE 7 — WA E S, EE B AVE IR ) FL N B i AR BE R, AR5 BE Ui
L 308 5 e 0T 5 5 7L N B[ 18]

LEETE R, VR IR AL A B K TE B AR RS A2 3 AT 2 AR B AN RO IS A R A 2 T T LA 3
B B AR I 2 P B KAE BRI 155 11 3 AORE B ARA LR B0 ) 2 5 ThT P A R, I R 438 L A B Rk I 3R
B 5 15 e AU BB A AU DAIK A 7 A KA

2.2. ﬁi}]ﬂi}((radial artery, RA)

PRANIK LE B INLZ KOS, SRR, KRR, FTEYE. RAlkE SANIKECE, MAHT
LKA IR B K SF S B AR, 2021 ACC/AHA/SCAIL iR B ik % m, RA 2Bk LIMA 2 4 CABG
(AL M ERE . Buxton BF [19)%560 FRAEY 10 SR MR, 75 RA 5 RITA 4+, RA A
N 89%, Ui RITA 418 80%; & RA 5 SVG HH, RA 4°4 85%, SVG 4N 71%. Gaudino M %[20]
WHFEAIER], 5 SVG BIEWAHLL, RA #1H 5 F/EHIEETE . RE RA R B0 el EE
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M, H RA MEEEPIFULENE AL, AHEE ARSIk 4 5 5 R A I WU 2E, B2 8 R 5 A0 o

=

Ho
SRR T T RA BIFRIBUK 22 RIBOTTEY) I 5 22 8073 R KAl s A 1SR BUBe sl ik o AT SRR ] »
G b RA BB SRIOAT AR5 A8 AP e S AR I WL, DA/ AR DG I AOE I AR A 21 ] SRV IEAF R
I PR S IR IESS A S RF RA I S64, (B H AT A A RA B R AR AR

BEXS RA RRIE, EUGEFFR T A HEER A TREESORE , R AT RE Ao i3 AR5 BB S D BE IR
AR RA JFBCE THFRIPTUR R0, ARJa IS B s U ATp 28, S B R im .

2.3. EMERABIBK(right gastroepiploic artery, RGEA)

B WA S kIR T B+ —fa sk, 258 XKEMEHMS 4. RGEA —M24i{Al IMA K& RA Bk
& UL T REN AR S kAL MIZ B . KimMS [22], KA T —Wadr, o0 & 548 L4745k
iz E 2 #EE, RGEA 5 RIMA 1E RS M, ETRA LIMA 1T Y Y45 10 FE% R T
X, SRR SABHEYIAER, B SEREMNER KRG 15 FAEFAMS TR ZES . A
FAEBE LRI LS TR SE, (B0R GEA AR T B MR AR 35 4 17 B 2% I 30 7 T2 AR XU
[23]. FRWFITIER] T RGEA R AT 1, SR1 K2 ImREE AN AR I RGEA 75 2T I 5 800 B E
KA ZINK. N2 GEA FIALZ KA YITE SR BRI XS KA b, Bk,
RGEA 1E N4k Iz B2 M 2 = S8 LR IRk CABG KHAhA SR Y v] F I 4 T REd 5 e

3. BB EYEERFERAR
3.1. KEE#%2Bk(saphenous vein, SVG)

KRR I I A B PO BB TP R SN R RS, P R ) B, EL A SR AL SR Y B, T
i 2 U i ST W LA B P HE ST A, AN St £ 2 . S5 2223 1) T~ JULEAH D 4 248 55 B R
[24]. i BKAE ALY (1308 i 5 AR T L A o0 S BE R RIRS A R A ) A RS IE . RS AL (SR Ot VR DR R R
Ja S AR T AN 1 4E LS IOBIRKIAEREAL[25]. A B AOSRFIE S BUEREE KW & i A2 vh 9 B2 5 5%
P5, N BC TR R ER, SERRHEIME SR MR, i SBREYIE 5% BLEKESE K6
PRHFER S WS E S b, A R DhREZ S NO I/ SEBT R IIREI S, # KN ST AL IR L
Mok, HEER IR TRR | E ] 45 o 5Bl K A6 A A 5% 0 A S e R M s 90 7 2R T B iR (A 25029
At SVG BRAIRBUX 7 5 EEER R R HY) & B S 200, B H AT B8 23k
ez B a3, B B AR ORRREE K H AT 282 22 FLA SRS MIG R R f5e 2 BFIILE [30]. 75 KB IR
BT L, BRSO RGN E BB, IR EEOR . EBHOR . N-TSVG BRI LML, £
—ERE L EIRAN TAE BB A B (BRI, ORI T R BKEE I SE AR SRR BB, (R KRS R (138
AP

3.1.1. fRGF RN KBS KK BUE

OVH fii# 5y bF, RypiriE REiG R, e BB KRRk 75, (HA2 AR R, REWK
SRTIEG, BRYLER, AU, BN 0iIE AT R 2 5, I e 7R AR A B AR I B i e
o —IEPYBE VI R] 2.6 FEHIRF T RN, OVH A% 1 A & 4 J L FE ii(OVH 3.3% vs. EVH 1.1%; OR:
0.02 (95%CI, 0.01~0.06), P <0.001), FERREREG. D51 B SAEZE[31]. FHAIER MR AR ™ E
SO R B RN AT R, AR T SR, [FH AR N3 0 R ) KU

3.1.2. [EJEREHHERAR
OVH [ sSARfE TR AR RHE A . iZFARRER IS A OVH KEUH I, i BE I8 Ml i Bz
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ST ARy 88, RSRBGE BRI, IR/ 1405 10, Jb i ke sl At A7 11 9 A E R XU o

3.1.3. AFIE T KSRk BUE

EVH FHZEALH N BB ME RERG, BFBGARAG, RERE KR, WS E, R
RS OCRTE I E L. TR M — NI, ¥ GSV EAT MRV 5 b7 2, FrEE
RATRED K CO,, 7E GSV A FITE HBEE R I/ COo X LA PN B2 495 40 75 e o o B A K B ik, U
LA T X —Y) R R 7 MBS B P i K . TIEROA MR —/ N, g KBaFR KT o 2 W, 4541, &5
MBS b A dr A . BUHR G, M GSV ufid 7 E K LA 9 B8, o0 Sk vl FH Ak e I
a5 e R E R I & 3L 48 he

KEaE KRBT X, EVH MEIITAVN, AR T 85 B R IRENKE SRR Thee. £ Y] H
FRAETT, EVH R E, BRIEIGLEERIK, PUAERMEHE TR, K5 LN ERE32] 33]. 3t
4b, Carpino SF[34]— U FUIEBH, 1 £ AEJRE AW PR S 1Y) 2658 70 el Bk HE M Ja HE BD) LRI T LR TR, T
EVH [ s 16 1A 583 T S8 e e 1) 23

TR R HEY R . AR R, BB O R E% . MACE X7 TH, EVH 45 OVH 43F 76 #%
Z5[33][35]. —HixT OPCABG ' EVH 4M1 OVH 4/t 9¢, EVH UM% T OVH dEF AR BB %
HHZER TG F5 X(3.03% vs. 3.60% P=1.00), H OVH ZH B 7E N 52 B TR I i, (BAE N Sz i fd
TR TR [36]. BT EY, £ MACE Ff k4% )51, EVH Ml OVH I R3E % R[37].

TEHEIA T, BV, SN, SRMIEA . PHARTE 2 FER I N g 2%
J51, EVH 4181 OVH 4% R LG 155 X (82.22% vs. 83.59% P=0.73), SRIIAE S —Ixf 22 A58 HIIC
SArHTR, BT OVH 4, EVH A 5~7 SR EYIE Y H FEK(OR 0.15, 95% CI 0.04~0.61; P = 0.008) [35].
IbAh, EVH BERFENRIRSEEPN Be, MEERIEE 5 RIT RN S R 5 T th4, BRI ERIES
(R AR B4 J) 3 5 7 L) 1) R e v R B 4 R ARFAIE (380 Desai 55[3 97 ML 3R HUEE A LU BRI 7 v 4
SLEYEAE AR, B EREIK CTA X =FARKOTEEICREAR . MERREEGREAR . RETR
HIEBRERAARE 5 AN BRI EE00. FREIEER: FARE <100 BV RS Lt
EVH I, L0 M 25 /4540 R AE R A R IFFARE > 900 1l 1 R4 B3 TH (P <0.01) H RN 2,
ZHFFCIESE DR B CTA il (0 A IR e B 2 8 5 A 212 N Bz i v o)« I8 i AL 23R i /K -F 1
SRIEAE S, MITIE B J=) 3 1 4 R 45 493 P e 5 S0 ko A% 21X — ik . H AT R 106 T EVH % 2] i 2k 9F
P Sl AR T EOT 7 = S i ae o E A p R [Py WIS i 8

3.1.4. TIERAIREUAPSRRIKEIAR

NT-SVG 2 AE T K N REEKET, Ihaidnsc. BIIVIIFRERK, 7850 2 E 4 4 i 20
L HeWr, AR g IR S K TR 5 . RAEFRIKAS AR B R A2, R4 L AN RN if ]
JETEHEL . NT-SVG J& Bl AR 7 41 2L A0 R RO 2L N Sl bk R D 23R 2, 90E )R B /b [40]. NT-SVG
G T A FH e R VR 7 AOR A 3S: SVG I SE B8, IR (15 P4 B 40 245 2046 0 OR9 P B 0 i 23 1) 8 1
18I 21V T RE I A= 0 3E M 0 o B A M R BRAE G 207, AT R Jd e 4t afiL /SRR i A G BREER YT, 0 LA i
PR P SR = 2R R A (417

TEF RIS K F KM I8P 30508 & HUGE S K ICU 9K & 7 T, NT-SVG 41F1 OVH
HERBTG 2L, B NT-SVG AARGFEY R E T OVH 41[42] [43]. Ak, —IiKiE 97 A1
LR, NT-SVG AR HEYEmFME T RA 4, B2 5 LIMA HAHM[44] [45]. IXEERE NT-SVG 54
VR 2SI AR B K 55 5 FE AR T RA B 2B AR

NT-SVG 7Eff &G, FHROKM. AEERTHEST EVH, ETHMAINSHLURF EEE,
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m E

Tt 78 ] BA 2230 A PR B8 I8 B B ZH R N B AR 3, 1208 R AR T B8 SE IR BN N B 55 R 52 B8 4 1) 3 17
RN [46] [47].

3.2. /\BRE#BK(small saphenous vein, SSV)

/N ER K AT I8 A MR AN A BR 2 TRV R R M E AR R R . L H B R S T SR,
INEERIK S HER AR R LN EBRMAME R, BRI T B my, s S IEE
Mo /NEBNK A S K RaE kR, BT HAEEA Bk, SR M, [7E R & bk th ok 53
HAREEBOEH .

3.3. mESh R

CABG A ML Ah S A2 — A B B AE RS A I SR (1 OIR A % B, S WU AL i sh 157
DA BF3 5 oA PN RS A= S 3R T, T #ETH CABG J& MM I i@ % . — IR, 16 6~12 4
JBEYT RSN SCHE SVG 5ARMER AP S48 SVG M L 18 153 3] 9 98% Al 87.5%, 45 BHIESE SVG
HISCHENARAE CABG 122 T AT (48] AEAFE RIS, IZEORKI A 2 Rl 2 4EFERIE T3 LA B
Ui David [49]11BASH0 R MR SR SO E N ARG 3 FRARAS A PN IS ZE I TR RS S s 2 — s sl
B, I AP SR AT IR S B th RS A A SRE SR RE[50] o IX e R BIIE R R 1A A S SR AE i I A R
PRI AR W SRS R D EOR G ROEVE B, I RGP AL FAE E 20 A
K HF(MACE) A 20 L Do 16738 1 25 S5 F A mh sz S e PR WA 2 -

4. BEERE

CABG A& HiHEH A =2 & X i) T T, il EgiMis, S oI isi, S0 808
AR i A T o

HIK YT, H AT NT-SVG BORESN AR, MM FREREZ, (HETARIIE. JIH IR
JiHIAE 5% . EVH 52 5] i ERAH AR, AR S A B o I PR R N5 ¥ 19 SVG FREUT i,
LA 2 GRAEAZ D IE R B RTHR T, [R>S T B A 5 FF ACRE B A AR, P B LT Jo) BB A 2 1) PN B3 ¢
AREEGE T HHITT ) HABSE IR, AR LS AN SR REAF SRS SR IMA B ERHSE, 1E
oA T KM T3 0 R 5 T BRI ARG 5 RS B BORIEAREE T, oMz 19130 4 R 0K — B P A
AT LU TR o

SE

[1] Correction to: 2023 AHA/ACC/ACCP/ASPC/NLA/PCNA Guideline for the Management of Patients with Chronic Cor-
onary Disease: A Report of the American Heart Association/American College of Cardiology Joint Committee on Clin-
ical Practice Guidelines. Circulation, 148, ¢186.

2] HEZMmERF.G, REOLE MRS FRRGMEH, 18E. PEOMEEESERRS 2023 M. &
FEEH 24, 2024, 39(7): 625-660.

[3] Persson, J., Yan, J., Angeras, O., Venetsanos, D., Jeppsson, A., Sjogren, L., et al. (2023) PCI or CABG for Left Main
Coronary Artery Disease: The SWEDEHEART Registry. European Heart Journal, 44,2833-2842.
https://doi.org/10.1093/eurheartj/ehad369

[4] Besola, L., Colli, A. and De Caterina, R. (2024) Coronary Bypass Surgery for Multivessel Disease after Percutaneous
Coronary Intervention in Acute Coronary Syndromes: Why, for Whom, How Early? European Heart Journal, 45, 3124-
3131. https://doi.org/10.1093/eurheartj/ehae413

[5] Meynet, P., Improta, R., Carbone, M.L., Pecoraro, M., Pagliassotto, 1., Di Pietro, G., et al. (2024) Percutaneous Coronary
Intervention versus Coronary Artery Bypass Grafting in Left Main Disease According to Patients’ Sex: A Meta-Analysis.
European Journal of Clinical Investigation, 55, €14348. https://doi.org/10.1111/eci.14348

DOI: 10.12677/jcpm.2025.43335 213 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43335
https://doi.org/10.1093/eurheartj/ehad369
https://doi.org/10.1093/eurheartj/ehae413
https://doi.org/10.1111/eci.14348

W AE

B

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Libby, P., Buring, J.E., Badimon, L., Hansson, G.K., Deanfield, J., Bittencourt, M.S., ef al. (2019) Atherosclerosis. Nature
Reviews Disease Primers, 5, Article No. 56. https://doi.org/10.1038/s41572-019-0106-z

Gaudino, M., Sandner, S., An, K.R., Dimagli, A., Di Franco, A., Audisio, K., ef al. (2023) Graft Failure after Coronary
Artery Bypass Grafting and Its Association with Patient Characteristics and Clinical Events: A Pooled Individual Patient
Data Analysis of Clinical Trials with Imaging Follow-Up. Circulation, 148, 1305-1315.
https://doi.org/10.1161/circulationaha.123.064090

Gaudino, M., Bakaeen, F.G., Benedetto, U., Di Franco, A., Fremes, S., Glineur, D., et al. (2019) Arterial Grafts for Coronary
Bypass. Circulation, 140, 1273-1284. https://doi.org/10.1161/circulationaha.119.041096

HPABEE 20 D MUVE R N, PR 22 0 MU 2 0 2 WIE A 4, hEZERZEZS0ILE RS
grax, AU MEBIR DA s DN AN X o 2. TIRE) K 55 B F AR 5 1 X I8 25 2 SR v B & 5K LR
(2022 FR)[J]. HHEEEF 4, 2022, 102(36): 2844-2853.

van Son, J.A.M., Smedts, F., Vincent, J.G., van Lier, H.J.J. and Kubat, K. (1990) Comparative Anatomic Studies of
Various Arterial Conduits for Myocardial Revascularization. The Journal of Thoracic and Cardiovascular Surgery, 99,
703-707. https://doi.org/10.1016/s0022-5223(19)36947-8

Kraler, S., Libby, P., Evans, P.C., Akhmedov, A., Schmiady, M.O., Reinehr, M., et al. (2021) Resilience of the Internal
Mammary Artery to Atherogenesis: Shifting from Risk to Resistance to Address Unmet Needs. Arteriosclerosis, Throm-
bosis, and Vascular Biology, 41, 2237-2251. https://doi.org/10.1161/atvbaha.121.316256

fREERE, AE, /N S5 UL A ST IR 2 ik 55 B A AR SR U E @ % Ve o A (0], b R IE O L R
2, 2018, 10(7): 816-819.

Lamy, A., Browne, A., Sheth, T., Zheng, Z., Dagenais, F., Noiseux, N., ef al. (2021) Skeletonized vs Pedicled Internal
Mammary Artery Graft Harvesting in Coronary Artery Bypass Surgery. JAMA Cardiology, 6, 1042-1049.
https://doi.org/10.1001/jamacardio.2021.1686

Kusu-Orkar, T., Kermali, M., Masharani, K., Noshirwani, A., MacCarthy-Ofosu, B., Oguamanam, N., ef al. (2021) Skel-
etonized or Pedicled Harvesting of Left Internal Mammary Artery: A Systematic Review and Meta-Analysis. Seminars
in Thoracic and Cardiovascular Surgery, 33, 10-18. https://doi.org/10.1053/j.semtcvs.2020.09.010

B R, Geglig, B0, & F RS T R RIS L P B IKkAT SR Bl K 55 s F A AR 7 1 R 45 2R 195 491 %o
JERTFT]. o O U S RHIR PR 2% 35, 2018, 25(2): 128-132.

Aldea, G.S., Bakaeen, F.G., Pal, J., Fremes, S., Head, S.J., Sabik, J., et al. (2016) The Society of Thoracic Surgeons
Clinical Practice Guidelines on Arterial Conduits for Coronary Artery Bypass Grafting. The Annals of Thoracic Surgery,
101, 801-809. https://doi.org/10.1016/j.athoracsur.2015.09.100

Dimagli, A., Gemelli, M., Kumar, N., Mitra, M., Sinha, S., Fudulu, D., et al. (2024) A Systematic Review and Meta-
Analysis of Internal Thoracic Artery Harvesting Techniques: Skeletonized vs Pedicled. International Journal of Cardi-
ology, 395, Article 131577. https://doi.org/10.1016/j.ijcard.2023.131577

LI, 2, B, F. B R EAT R LA S Ik R A TR B ik 55 B R A R (R BRI A 0], b L R
BT, 2020, 18(4): 337-340.

Buxton, B.F., Hayward, P.A., Raman, J., Moten, S.C., Rosalion, A., Gordon, 1., et al. (2020) Long-Term Results of the
RAPCO Trials. Circulation, 142, 1330-1338. https://doi.org/10.1161/circulationaha.119.045427

Gaudino, M., Benedetto, U., Fremes, S., Biondi-Zoccai, G., Sedrakyan, A., Puskas, J.D., et al. (2018) Radial-Artery or
Saphenous-Vein Grafts in Coronary-Artery Bypass Surgery. New England Journal of Medicine, 378, 2069-2077.
https://doi.org/10.1056/nejmoal 716026

Gaudino, M., Fremes, S., Schwann, T.A., Tatoulis, J., Wingo, M. and Tranbaugh, R.F. (2019) Technical Aspects of the
Use of the Radial Artery in Coronary Artery Bypass Surgery. The Annals of Thoracic Surgery, 108, 613-622.
https://doi.org/10.1016/j.athoracsur.2018.10.066

Kim, M., Hwang, H.Y ., Cho, K.R. and Kim, K. (2022) Right Gastroepiploic Artery versus Right Internal Thoracic Artery
Composite Grafts: 10-Year Patency and Long-Term Outcomes. The Journal of Thoracic and Cardiovascular Surgery,
163, 1333-1343. https://doi.org/10.1016/].jtcvs.2020.05.096

Yamamoto, T., Mutsuga, M., Matsuura, A., Miyahara, K., Takemura, H., Saito, S., ef al. (2021) Long-Term Outcome
10 Years after Free Gastroepiploic Artery Graft for Coronary Artery Bypass Surgery. The Annals of Thoracic Surgery,
112, 1447-1452. https://doi.org/10.1016/j.athoracsur.2020.09.080

Thiene, G., Miazzi, P., Valsecchi, M., Valente, M., Bortolotti, U., Casarotto, D., et al. (1980) Histological Survey of the
Saphenous Vein before Its Use as Autologous Aortocoronary Bypass Graft. Thorax, 35, 519-522.
https://doi.org/10.1136/thx.35.7.519

Gaudino, M., Antoniades, C., Benedetto, U., Deb, S., Di Franco, A., Di Giammarco, G., et al. (2017) Mechanisms,

DOI: 10.12677/jcpm.2025.43335 214 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43335
https://doi.org/10.1038/s41572-019-0106-z
https://doi.org/10.1161/circulationaha.123.064090
https://doi.org/10.1161/circulationaha.119.041096
https://doi.org/10.1016/s0022-5223(19)36947-8
https://doi.org/10.1161/atvbaha.121.316256
https://doi.org/10.1001/jamacardio.2021.1686
https://doi.org/10.1053/j.semtcvs.2020.09.010
https://doi.org/10.1016/j.athoracsur.2015.09.100
https://doi.org/10.1016/j.ijcard.2023.131577
https://doi.org/10.1161/circulationaha.119.045427
https://doi.org/10.1056/nejmoa1716026
https://doi.org/10.1016/j.athoracsur.2018.10.066
https://doi.org/10.1016/j.jtcvs.2020.05.096
https://doi.org/10.1016/j.athoracsur.2020.09.080
https://doi.org/10.1136/thx.35.7.519

- V.
ih)

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]

[43]

Consequences, and Prevention of Coronary Graft Failure. Circulation, 136, 1749-1764.
https://doi.org/10.1161/circulationaha.117.027597

Sisto, T., Yld-Herttuala, S., Luoma, J., Riekkinen, H. and Nikkari, T. (1990) Biochemical Composition of Human Internal
Mammary Artery and Saphenous Vein. Journal of Vascular Surgery, 11, 418-422.
https://doi.org/10.1016/0741-5214(90)90241-2

Antonopoulos, A.S., Odutayo, A., Oikonomou, E.K., Trivella, M., Petrou, M., Collins, G.S., et al. (2020) Development
of a Risk Score for Early Saphenous Vein Graft Failure: An Individual Patient Data Meta-Analysis. The Journal of
Thoracic and Cardiovascular Surgery, 160, 116-127. https://doi.org/10.1016/].jtcvs.2019.07.086

Kobayashi, T., Higuchi, Y., Komatsu, S., Yutani, C., Hirayama, A. and Kodama, K. (2020) Visualization of Cholesterol
Crystals Liberated from a Diseased Saphenous Vein Coronary Bypass Graft. JACC: Cardiovascular Interventions, 13,
¢105-e106. https://doi.org/10.1016/j.jcin.2020.01.239

Sandner, S., Antoniades, C., Caliskan, E., Czerny, M., Dayan, V., Fremes, S.E., ef al. (2024) Intra-Operative and Post-
Operative Management of Conduits for Coronary Artery Bypass Grafting: A Clinical Consensus Statement of the Euro-
pean Society of Cardiology Working Group on Cardiovascular Surgery and the European Association for Cardio-Tho-
racic Surgery Coronary Task Force. European Journal of Cardio-Thoracic Surgery, 66, ezac400.
https://doi.org/10.1093/ejcts/ezae400

HAREE o D MVE R 2 5y S A NP, T AREE o O MUVE 27 7 I A 2 A, o B S A R 2 o 2O LS 27
grax, ALECL MUV IR MR BE T 2 0 W AN X o 2. TR BIIIK S5 B R AR AR S5 P UL 3 B g S v [ 2 3R
(2022 FR)[I]. H AR L AR, 2022, 38(12): 705-715.

Kodia, K., Patel, S., Weber, M.P., Luc, J.G.Y., Choi, J.H., Maynes, E.J., et al. (2018) Graft Patency after Open versus
Endoscopic Saphenous Vein Harvest in Coronary Artery Bypass Grafting Surgery: A Systematic Review and Meta-
Analysis. Annals of Cardiothoracic Surgery, 7, 586-597. https://doi.org/10.21037/acs.2018.07.05

Luzzatto, L. and Makani, J. (2019) Hydroxyurea—An Essential Medicine for Sickle Cell Disease in Africa. New England
Journal of Medicine, 380, 187-189. https://doi.org/10.1056/nejme1814706

Gaudino, M., Bakaeen, F.G., Sandner, S., Aldea, G.S., Arai, H., Chikwe, J., et al. (2023) Expert Systematic Review on
the Choice of Conduits for Coronary Artery Bypass Grafting: Endorsed by the European Association for Cardio-Thoracic
Surgery (EACTS) and the Society of Thoracic Surgeons (STS). The Journal of Thoracic and Cardiovascular Surgery,
166, 1099-1114. https://doi.org/10.1016/].jtcvs.2023.06.017

Burris, N., Schwartz, K., Brown, J., Kwon, M., Pierson, R., Griffith, B., et al. (2006) Incidence of Residual Clot Strands
in Saphenous Vein Grafts after Endoscopic Harvest. Innovations: Technology and Techniques in Cardiothoracic and
Vascular Surgery, 1, 323-327. https://doi.org/10.1097/imi.0b013¢31802f4399

Li, G., Zhang, Y., Wu, Z., Liu, Z. and Zheng, J. (2019) Mid-Term and Long-Term Outcomes of Endoscopic versus Open
Vein Harvesting for Coronary Artery Bypass: A Systematic Review and Meta-Analysis. International Journal of Surgery,
72, 167-173. https://doi.org/10.1016/j.ijsu.2019.11.003

Krishnamoorthy, B., Critchley, W.R., Thompson, A.J., Payne, K., Morris, J., Venkateswaran, R.V., et al. (2017) Study
Comparing Vein Integrity and Clinical Outcomes in Open Vein Harvesting and 2 Types of Endoscopic Vein Harvesting
for Coronary Artery Bypass Grafting. Circulation, 136, 1688-1702. https://doi.org/10.1161/circulationaha.117.028261

Zenati, M.A., Bhatt, D.L., Stock, E.M., Hattler, B., Wagner, T.H., Bakaeen, F.G., ef al. (2021) Intermediate-Term Out-
comes of Endoscopic or Open Vein Harvesting for Coronary Artery Bypass Grafting. JAMA Network Open, 4, ¢211439.
https://doi.org/10.1001/jamanetworkopen.2021.1439

Kay, M., Abouelela, Y., Raaj, S. and Krishnamoorthy, B. (2024) Does the Experience of the Endoscopic Vein Harvester
Matter to the Quality of the Vein Conduit: A Critical Thematic Literature Review. Journal of Perioperative Practice, 35,
171-182. https://doi.org/10.1177/17504589241288512

Torregrossa, G., Amabile, A., Williams, E.E., Fonceva, A., Hosseinian, L. and Balkhy, H.H. (2020) Multi-Arterial and
Total-Arterial Coronary Revascularization: Past, Present, and Future Perspective. Journal of Cardiac Surgery, 35, 1072-
1081. https://doi.org/10.1111/jocs.14537

Mikami, T., Furuhashi, M., Sakai, A., Numaguchi, R., Harada, R., Naraoka, S., et al. (2021) Antiatherosclerotic Pheno-
type of Perivascular Adipose Tissue Surrounding the Saphenous Vein in Coronary Artery Bypass Grafting. Journal of
the American Heart Association, 10, €018905. https://doi.org/10.1161/jaha.120.018905

fA/NNRL SR8, BEE RS EKGUILE Th B RIS 26 RO 7 R (7], Lo s adk R, 2019, 40(7): 988-991.
EENTHH, BYPRA, 22, 25 B IRBUOKRR ER KA N T R4 S8 I8 6 IR 3 K 55 % A A AR B4 I PR A R
[7]. FRERIREZER(E REIERR), 2024, 44(5): 649-654.

Tian, M., Wang, X., Sun, H., Feng, W., Song, Y., Lu, F., ef al. (2021) No-Touch versus Conventional Vein Harvesting
Techniques at 12 Months after Coronary Artery Bypass Grafting Surgery: Multicenter Randomized, Controlled Trial.

DOI: 10.12677/jcpm.2025.43335 215 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43335
https://doi.org/10.1161/circulationaha.117.027597
https://doi.org/10.1016/0741-5214(90)90241-2
https://doi.org/10.1016/j.jtcvs.2019.07.086
https://doi.org/10.1016/j.jcin.2020.01.239
https://doi.org/10.1093/ejcts/ezae400
https://doi.org/10.21037/acs.2018.07.05
https://doi.org/10.1056/nejme1814706
https://doi.org/10.1016/j.jtcvs.2023.06.017
https://doi.org/10.1097/imi.0b013e31802f4399
https://doi.org/10.1016/j.ijsu.2019.11.003
https://doi.org/10.1161/circulationaha.117.028261
https://doi.org/10.1001/jamanetworkopen.2021.1439
https://doi.org/10.1177/17504589241288512
https://doi.org/10.1111/jocs.14537
https://doi.org/10.1161/jaha.120.018905

W AE

B

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Circulation, 144, 1120-1129. https://doi.org/10.1161/circulationaha.121.055525
Dreifaldt, M., Mannion, J.D., Geijer, H., Lidén, M., Bodin, L. and Souza, D. (2021) The No-Touch Saphenous Vein Is

an Excellent Alternative Conduit to the Radial Artery 8 Years after Coronary Artery Bypass Grafting: A Randomized
Trial. The Journal of Thoracic and Cardiovascular Surgery, 161, 624-630. https://doi.org/10.1016/].jtcvs.2019.09.177

Samano, N., Geijer, H., Liden, M., Fremes, S., Bodin, L. and Souza, D. (2015) The No-Touch Saphenous Vein for
Coronary Artery Bypass Grafting Maintains a Patency, after 16 Years, Comparable to the Left Internal Thoracic Artery:
A Randomized Trial. The Journal of Thoracic and Cardiovascular Surgery, 150, 880-888.
https://doi.org/10.1016/j.jtcvs.2015.07.027

Yoshino, K., Abe, K., Suzuki, K., Tamaki, R., Mituishi, A., Yamasaki, M., et al. (2020) A Novel Technique of Endo-
scopic Vein Harvesting with Preserved Perivascular Tissue. Innovations: Technology and Techniques in Cardiothoracic
and Vascular Surgery, 15, 475-477. https://doi.org/10.1177/1556984520948139

Dahle, G. and Kempfert, J. (2021) Fifty Years after the Introduction of Vein Grafts for CABG: New Evidence for a No-
Touch Harvesting Approach. Circulation, 144, 1130-1132. https://doi.org/10.1161/circulationaha.121.056610

Weltert, L.P., Audisio, K., Bellisaro, A., Bardi, G., Flocco, R., De Paulis, R., et al. (2021) External Stenting of Vein
Grafts in Coronary Artery Bypass Grafting: Interim Results from a Two Centers Prospective Study. Journal of Cardio-
thoracic Surgery, 16, Article No. 74. https://doi.org/10.1186/s13019-021-01406-0

Taggart, D.P., Gavrilov, Y., Krasopoulos, G., Rajakaruna, C., Zacharias, J., De Silva, R., ef al. (2022) External Stenting
and Disease Progression in Saphenous Vein Grafts Two Years after Coronary Artery Bypass Grafting: A Multicenter
Randomized Trial. The Journal of Thoracic and Cardiovascular Surgery, 164, 1532-1541.
https://doi.org/10.1016/j.jtcvs.2021.03.120

Dai, L., Yu, W. and Yu, Y. (2022) New Strategy of Using Double-Network Hydrogel Extravascular Stent for Preventing
Venous Graft Restenosis after Coronary Artery Bypass Grafting. Perfusion, 38, 1240-1249.
https://doi.org/10.1177/02676591221099813

DOI: 10.12677/jcpm.2025.43335 216 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43335
https://doi.org/10.1161/circulationaha.121.055525
https://doi.org/10.1016/j.jtcvs.2019.09.177
https://doi.org/10.1016/j.jtcvs.2015.07.027
https://doi.org/10.1177/1556984520948139
https://doi.org/10.1161/circulationaha.121.056610
https://doi.org/10.1186/s13019-021-01406-0
https://doi.org/10.1016/j.jtcvs.2021.03.120
https://doi.org/10.1177/02676591221099813

	冠状动脉旁路移植术中桥血管获取方法的应用与进展
	摘  要
	关键词
	Application and Progress of Graft Acquisition Methods in Coronary Artery Bypass Grafting
	Abstract
	Keywords
	1. 引言
	2. 常用动脉移植物及常用获取方式
	2.1. 乳内动脉(internal mammary artery, IMA)
	2.1.1. 带蒂乳内动脉
	2.1.2. 骨骼化乳内动脉 

	2.2. 桡动脉(radial artery, RA)
	2.3. 胃网膜右动脉(right gastroepiploic artery, RGEA)

	3. 静脉移植物及常用获取方式
	3.1. 大隐静脉(saphenous vein, SVG)
	3.1.1. 传统开放式大隐静脉获取法
	3.1.2. 间断桥接技术
	3.1.3. 内窥镜下大隐静脉获取法
	3.1.4. 不接触获取大隐静脉技术

	3.2. 小隐静脉(small saphenous vein, SSV)
	3.3. 血管外支架

	4. 总结与展望
	参考文献

