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BE. a6 RITKRINMERS FEEIRINEIR T £ M Bk A 3 Bk (left internal thoracic artery, LITA) B&-&-#%3) Bk ( radial
artery , RA) 4743 Bk AL 7 Ik 3h Bk 3 %45 45 K (total arterialized coronary artery bypass grafting, TA-CABG) #5-F#11&
AR, Fik  CURESHDL R L E RS BRI 2020 1 A £ 2022 F 6 A 4% A S RRAL TR B AR AR
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(RA) in total arterialized coronary artery bypass grafting ( TA-CABG). Methods The clinical data of 105 patients
who underwent total TA-CABG during Jan. 2020 and Jun. 2022 in the Department of Cardiovascular Surgery of Shan-
dong Provincial Qianfoshan Hospital were retrospectively analyzed, including 59 who underwent off-pump coronary ar-
tery bypass grafting (OPCAB) and 46 who underwent on-pump coronary artery bypass grafting ( ONCAB). Preopera-
tive data, intraoperative graft acquisition and anastomosis methods, postoperative complications and management meas-
ures were included. Computed tomography angiography (CTA) was conducted in all patients 12 months after surgery to
The operation time of ONCAB

group was longer than that of OPCAB group, while the postoperative hospital stay was shorter, with statistically signifi-

evaluate the graft patency rate and incidence of adverse cardiovascular events. Results

cant difference ( P=0.006). However, there were no statistically significant differences in the number of anastomosis,
flow in grafts, postoperative mechanical ventilation time, 24 h postoperative drainage, arrhythmia, perioperative myo-
cardial infarction, incision infection and forearm complications ( P>0.05). No death or postoperative cerebrovascular
events occurred in either groups. Conclusion LITA plus RA yields satisfactory early clinical outcomes in TA-CABG.

ONCAB group needs shorter hospital stay than OPCAB group. Protection of radial nerve branch is important when RA is

62 %: 3 1

obtained. Intraoperative and postoperative antispasmodic therapy is essential.
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U L 9% ( cardiovascular diseases, CVD) 7E
SERJE R AET R B L b o5 A, SR B TR AT
F A B E CVD ANy 3.3 4, Horb IR sl ik
ok A Al Ak P O BIE 9% ( coronary atherosclerotic heart
disease, CAD) 1 139 J7, Zj 7 & Bk Hi AN By
5.8%"" . AR h Tk 5% % #% 4 AR (coronary  artery
bypass grafting, CABG) & il R 2l ik £ 3¢ 9 248 = %2
RIF T, KERHER K ( great saphenous vein, GSV)
Y& A B e M )5 Y 31 Bk (left internal thoracic artery,
LITA) S e Z fHF L, G 10 4R i 30N
50% ~ 60% "> 4 il 56 0 5 K AR i H 2 AR A
A7 B MLAE A T8 W% R 1R 24 R IS A <A
Pr g B398 i Rk i), SA IR, 4%
Z A A A B A A 08 g R T Dk
B ATAE SRR B BRIk IR A A fE 2 X
ZhKAFLE CABG Ifil 4 i I 2 75 T, Bk SR AE 27% /e
R E EARIRAE 8.3% 47, Hoh &3 kR AU
3.6% AATEGRARTIAS ) 2021 AR5 L0 IEE 27
2Bl Ik (radial artery, RA) /E M52 1M M I a
SAEAERETE N 12T | 20 [ N A HERE B
Sk A CABG 5 I, AHF I8 232 1A oh
HEIR T eIk B ik 55 1% 2 A8 AR (on-pump coronary ar-
tery bypass grafting, ONCAB) 54E{RSMEIR T etk
oh Ik 5% 1% % Hi AR (off-pump coronary artery bypass
grafting, OPCAB) i % 1 il J& %5 BL 47 [l ot 4 3
B, PEAS R AN AR 5 2R Al -0 7 X)) & RA 4T
2 KA RS R R SCR | 45 RA BREL R
FE TFARIT ARG IR E B, e m e s kAE
iz = T AR i TR AR .
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MBS BT 2020 4F 1 H 2 2022 4 6 H IR
T 1 B2 B O IEANEH T LITA BE A RA AR Bk AE
g 105 f] (% 1), H# OPCAB 4 59 i,
ONCAB #4146 14;32~69 %, Hr11 55 62 ], % 43 4,
25 Bz 5k MR 8 Bk A A 3R JF ( percutaneous coronary
intervention, PCI)25 i, 4 &% 94 AbrifE . DAF
AR T 70 JH2 ; @Allen REGFHE , AR TR 5 bk
PRk A TG 5 H 5 @) 5 R B Bk il B AR AR T
1.5 mm; @B 8252 48 B 20 IR 3 ik 55 A AR
PR A R HE B s o QD S bR 3 ko 78 AN 3 e Wk
B ;s @& I8 T ahlikpes ; AR R R S0 Ik CT 1
& 13 (computed tomography angiography, CTA)
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Table 1 Preoperative data of patients

5iH Oé\iczAfé )éﬂ O(Pffsl; fﬂ p
PR/ n( %)

3B 26(56.5) 36(61.0) 0.642

& 20(43.5) 23(39.0)
T () 54.02£7.34  52.00+8.55 0.204
BMI 28.18+3.10  27.59+2.79 0.302
G IHE/n( %)

R IR 20(43.5) 30(50.8) 0.453

BRI 14(30.4) 20(33.9) 0.707

1= IR LAE 16(34.8) 25(42.4) 0.429
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5iH O?InCi]z fﬂ 0(11?:1451; fﬂ p
1 BEL i 5(10.9) 8(13.6)  0.678
ik 1065 4(8.7) 10(16.9) 0.217
oA 17(37.0)  24(40.7)  0.698
BEAE PCI 10(21.7)  15(25.4)  0.660
AT

LVEF/% 52.80+£7.50 54.86+7.87 0.176
LVEDd/mm 50.30+£4.00 49.36+5.75 0.322
4 RA N#/mm 2.02+0.17  2.05+0.19 0.386
47 RA WEFTHE/ (cm/s)  59.57+4.08  60.80+3.75 0.111
7 RA 148/ mm 2.01+0.16  2.06+0.15 0.081
75 RA W/ (cm/s)  59.51+3.81  60.83£3.17 0.064
LITA 4%/mm 1.97+0.28  1.99+0.29 0.671
LITA W54/ (em/s)  50.72£5.21  51.63£3.43  0.309
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HAFOL, 73 5 B 2258 N OCT T 5 em K
HHP R, A T I PN AR R 3 06 B ( peak
systolic velocity, PSV) , Bt = &b E £ {HAE N 4L it
FiRHTZ RA 17 4R 3h Dk s A A, IR I 2 J8 AT
ABFAE, A LITA B 85 O RN, T 855 i
BAEGSH WA %7 1.5 cm I/ & LITA N M
PSV,
1.2.2  Beshk a5 & “no-touch” FRHE: A

Kbk A B sh ki — Sk WL ST 35t , 78 /i
I S K IE IERR LT 25847, v AT T LA 3%
T AL 2 50 T BEAR WU S5 AR A0 e et L2
[i] , B SE T 7 WL 2Z I, A0 30 ik & b ) S A3k 1 AL
S oy S S SR O ¥ ) @ S SR N )
18~22 cm, I HAZ 2~3 mm'" |
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TS, BRI AR B 73 S, A A2 L , 58
Srifif B HEShIK)E (1&1 1), WO , v W7 1] 1 P
TEA SR/ TP 28R YR, 68 P 1 A SJe LT, 30 s
Ui FRESIK 7 SR 1 em YIBrSS sl ik, Wrdm ] 7 5
LRAEHL, KRR L T T 2R/ B SR i 3k
ILPRAT# o TR T R MO e 1l 22 A i 229
P A E LT OB MUILIE 2 i, 3B A7 I 3 3
G i n] 3BT RMIURRA . J5 & 0L T REBEAL
N7 AERTRE I 2/3 XA BRI KOTAT i il
SRS T AR T FRRRA , 9D AR LA
il fr v e B E e 2

K1 R sRe sl ik X e iU H B i
A RHFESHESIIK B DI @A ARG,
Figure 1 Intraoperative free radial artery and wound healing at
discharge
A The radial artery was dissociated during opera-
tion; B Healing status of wound.
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R Hrc b 1 b /R B VR SR 20 mg it & 0.9%
FALENZE 50 mL 1, LA 2 mL/h RS AT
Biiks s ik BE 25, SR FH “ no-touch ( JE-4% i) ” B AR 3k
HURA RIP AP Bl K AEA T Dk B S BT 2 U8, AR R
i RS R T, B 1 B S T IS D XoF
A5 BTy K F SRR, P s 1 2% SIE i 2 ) Y 559 06 50 ik ]
FEIZHZ 5 oe sl K iz v 25 08T i Mo it X A | AT ol 4 s
PRI S R SR JHF 2R T S R AR B 2 B T RA
T P 2R/ B SERR R 3l Bk il b R A& . RS 4k
SLHR VKA ER IR IR Bt L T SRV P B R AR R
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1.2.4 LITA ¥4 RA 23kt sh ke F A

22 105 191 £ 2 3k R VK 52 6 BRI, JRR B A )
JE SR B AR, SR M L E R PR o R
Wl F KR R R BT IGES CT Kt , 78 3 ik
FIBE H BUES AL () 1 0 R AT AR R AN FR H R (1B
FAERE ), 15 R FA AR SMER B AR LITA R
“CHERAL” T AR, 7E LITA B e iln , th T4 5
FFZALALFE (1.0~3.0 mg/kg) , Wil ACT ik 380 s,
BT LITA i 9 S Eh R 22 3268, ONCAB 41k H
TRAKIR, 3 20 ORR 350 E 7: ¥4 Ifi 5% 48 AR o0 L
OPCABZLR .0 IR Hif e 7% , Bic & FH — A ki
WA B2 A3, PRAIE T A A0 B A X 4 B 1 A5 e
kI, BEH LITA W) G078 K LITA & 5y i
JEPRAERL I, i ik ) V1R M A K 29 8 mm, i
1.5 mm ARSI R 45 3s v 2 A5 3l g, 105 1 E
LITA ¥W) 4T LAD, i RA W& 11 ¥52R -]
W4 ,6-0Prolene Y, 7-OProlene £k % 2L 4% & 15 145 T
i G, ARAPRYE RA SERR K RPN Y A&
fLE B RA G, 2547 LA PN O/ 5 f ot A, i
FHBESER/ 28 7 56 P A o 8 ot A k4% Do 1 5
M, B AT IS0 0 5 o ) R R oA, ) 5 P
Mm%, RA REWIA THA>T75% 1Y Bl iE 32 M B 7%
>90% ARG, O NEAEBRAT [R1E S 1Az H
SR FH S ARG 3 57, 380 [0 I o, 8 49 00 R As 0
M IS BB A, BEEVIA L E A MRS
R, AT /NGRS o FH 25 R R R 5 O AN A5 Bk A 9 i
s FEEEET S B Ik R AR O R B I A N S A
1) e o S B 28 3 B Dk L4 70 S %, S8
iz 8 H e i A A i ARk 1A %8 B 1B AR TS
B M7 AL 3T 4 BB i, 52 WA I 3
W , AT FH AR OB I A 1 O SR T, AR 3R
2 FGE R ST 5000 IU QI2H HilEiAyT, 1
B VR 5, 2k 101 IR FE AT =] DG bk K Stk
& TR P/ NMRIARYT
1.2.5 Py

ARJG 12 A A B 288 E s s M E R R,

KIRBET 112K A, 58 0 LR  LES 25 1 1L BNP 4%
AL B AS A R0 L ] B8 CT L0 I L 7 R 3 fik
CTA Sk,
1.3 SitFELIE

KH SPSS26.0 #fF, VIRl x+5 FRoR, P
BT GOR R ¢ A58, X TR ge ek iy F 151
BOE (%) Fom s AT R L BCR H X RS,
AEIEA 43 A T o 99Ok SR F b A7 %50 (0 43 A %))
[ M(IQR) 13/~ , KB /K #E «=0.05,
2 # R
RETERF R
P B E R FTAERS BMI /& 1M 2 00 FR 9 |
1o I ML P BEL e i 5 s i I 689 0 o B
w BEfE PCI F AR RA N425 PSV | LITA W25
PSV TE4tit* ¢ L, TEARHT &I ik 2 BB IR
995 1R MG LA P2 1k B S 5o | i I 26 05 oA
g 5 S WE A PCT R | 22 % 33 1ML 43 %5 (left ventricular
ejection fraction, LVEF) il /7 % &F 5k K N 18 (left
ventricular end diastolic diameter, LVEDd) JC4t 2%
ZR(P>0.05), W#E 1,
22 ARHpiFmEUNE

BEFAER IR 2, A 834 LITA Y&
T LAD( &l 2A) ;RA ¥R o - w4 75 =X, i 4l
ARHT A5 3 O a0 RA #57— M RA £E
BeSUIRIAT 38 S A A, MIFE AR IS 2 Ji A7 2385 ) PP Al
RA AT Topezs sk e T B, R RA v 5 7+ 3
Bl bk O BE i — ) & (& 2B ), v T A 0l 48
(2C) ., MR E AR W) G 58 UG AT il I
W04 %) Hk, ONCAB 41 F A B i) B & & F
OPCAB M, 5 A 41t L (P<0.001,%2) , R
R WA DN e V) A H AL LITA 3
5 PI.RA Vi 5 Pl ZR LG iHH#E L (P>
0.05,%2) . RHICHr A i w /N T 10 mL/min 5
PL KT 5,

2.1

x2 BETFARNMOLE

Table 2 Summary of operations

| ONCAB 4l (n=46) OPCAB 41 (n=59) P
W& EAE (A, TM(IQR) 1) 5.00(1.00) 5(1.00) 0.391
VeI A1 (A, [ M(IQR) 1) 3(1.00) 3(1.00) 0.396
LITA — — —
i/ (mL/min) 29.43+5.12 31.22+4.33 0.056
R 5L P 2.2420.25 2.25+0.28 0.743

RA —
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Wi ONCAB 4l (n=46) OPCAB 41 (n=59) P

Wit/ (mL/min) 29.96+4.23 30.14+4.57 0.837
TR EU P 2.41%0.33 2.42+0.36 0.885
FABE]/min 405.67+45.29 360.27+41.76 0.000
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AO: T+ E3h ik ; LAD : ZERTFE S ; LITA  ZE MG S M Bk ; OM: $14% 32 ; PDA . J 52 s RA B BTk

Figure 2 CTA showed patency of the grafts

A: LITA was anastomosed to the anterior descending branch; B: RA was anastomosed to the obtuse marginal branch;
C: RA was anastomosed to the posterior descending branch.
AO. Aorta; LAD. Left anterior descending artery; LITA. Left internal thoracic artery; OM. Obtuse marginal branch;

PDA . Posterior descending branch; RA . Radial artery.

23 REHEELE

ONCAB 4H AR J5 -4 Be st i)/ T OPCAB 4 ,
ERBEGHFAEX(P=0.006,% 3) , K5 ICU {5
FAINHE] PP AILA B SR R JS 24h 55 22 R 5
T X, A B, RS TABP (intra-aortic balloon
pump, IABP)E A OERKE ARG ODAESE I AOE 25
SIGE R X A B R R 2R B
TR RAERE IR E KT A6 AR,
FEIARAZE T G ot A = A S P S e S R 2

3 RNEHEE

Table 3 Postoperative complications

ONCAB 4 OPCAB 4

IH (n=46)  (n=59)

ICU A 3.00(1.00)  3(2.00)  0.307
(d,[M(IQR) 1) R ' '
W1 AL 03 By s i

N 24(22.00)  26(26.00) 0.781
1B KEL 12.00(3.00) 14(2.00)  0.006

(d,[M(IQR) )

24 h 5|/ mL 471.48+69.60 459.90+92.82 0.482

RIGIHKAE/n( %)
IABP #ifth 4(8.7) 2(3.4)  0.249
A 0 0 —

i iy sy
DR 2(4.3) 6(10.2)  0.269
g 2 v 0 0 —
A5 AR 5(10.9) 6(10.2)  0.909
=Pz 0 0 _
T I & e 10(21.7)  13(22.0) 0.971

24 BEIHER

ARG R R FH S5 1 /R B 28 R s 28 o]
A DTAR  SRNEAS B BB AR Bl BTGB, R
J& 12 A 24 nE, LR LES 2 1 TBNP S5fb 50k
g TR IE L Y, B4 B LVEF 8 50R i
U B2 S it B L (P>0.05,% 4) . &k
CTA 7 8l ki I 45 S A8 i R 4F (181 3) , 9 o f 3
AFERMERRRARIR (R ),

#4 R 124HBEV

Table 4 Follow-up results 12 months after operation

ONCAB 41 OPCAB 4

i
H (n=46)  (n=59) P
LVEDd/mm 48.37+3.87 48.97+4.98 0.505
LVEF 54.61+4.81 56.1026.16 0.179

HI I & E/n (%) 4(8.7) 5(8.5)  0.968
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5iH ONCAB %1 OPCAB %
(n=46) (n=59)
110 e 0 0 —
W 4838 4% B2 (LITA) /n( %)
EH 43(93.5)  55(93.2)  0.959
REFHAS (<50% ) 3(6.5) 3(5.1)  0.756
FPIERRAE (51% ~T5%) 0(0) 1(1.7)  0.380
HEEPA(>75%) 0 0 —
BRI (RA) /n( %)
EH 40(87.0)  52(88.1) 0.857
RREEBRAE (<50% ) 5(10.9) 7(11.9) 0.875
HEERAS (51% ~T5%) 1(2.2) 0(0) 0.259
EEPAE(>75%) 0(0) 0(0)

A

K3 ARG 12 4 HBEVIR CTA 7 L4 18 1
A e R Y SR LA 5 B . BESIIRAT LA
Figure 3 CTA showed the grafts unobstructed after 12 months

of operation
A LITA grafts; B: RA grafts.
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HAT CVD FET- R4 Ji a8k 38—, & F4b
TREEE ETHB B, X Tk bk A2 3 T el 2 S0 A
H ,CABG & EEIRYT 7k, M A8 R 4 (14 1 19 38
g% B R T A AF I 3Rl . LITA-LAD 10 4F
WA RIRE] 93%", S IR A e R S bR E”
GSV 1E 0 I H e )z B FR 148, 10 4F 38 15 220 R
40% ~50% ") 3 20 Ak, Tk E IR 3 Bk E R E AR
KRG YRS CABG R 3l Bk I3
MECE L RO

Gaudino 258 17 7 RA 5 SVG i@l £
G B HLXT BRI R 5T, P-4 Bl 17 (60£30) 1~ A,
RA Y REIG IR E A LS8 n & HIET O U
FEE PRI IMGE B, R AR LT SVG 4 (HR =
0.67,P=0.01), W55 19-21 U344 RA 45 85, . A
B, ARG BRI 22 4 R B I T A e [a] K xfE

FE K EE R PR E 20 em, 4% 2.5 mm, 7] LA
IR FEENKAT — 43 32 5 AN 38 0 B SRR g RS i KU
MHTHEAR L AE CABG "PEN“58 A", AW
GRS KA 048 28 596 2 . (D 3h ik i 457 4R I 3kt £
AERL, ZEFL S W S B4R 5 5 DR P 4 1l A @
SRR 2 RA 25 W75 2 ) 5 9 T A B2 SE 0/
JHF 2R AV, PP 1007 e RELUT K AR IR A7 I 5 7
FIF R/ B SR ) R Sl ik i PR A4 FH |, BB 280104 73 B
FELAR U1 S0 AT I/ 22 2, 0 2 R SE AT 1 785 2 30 v
R 0 B R 2R s OBC A LA 8 A T S R SRR TR
B Lk I AT I 4558 2 A5 R B A 5 (@) £ 5 T e S5 ik
MAERAE =75% , 47 5k A5 B 28 >90% ,RA Ifiliz B 4
Je M I 0 £ B4, T A RI0RE e e A I I T 3L RA
M S R AR 2R

ENAME T RA JF B IREARZ IR
SUR G 8wy A 0 8 s T il s 5 g
R AR GER W) A 07 SR S i v 4
KEa% T FARB], AW R, RA B 757
5 Bl vy — W) G 3 S AT 1 A8 0 R TJE W) 2
S R 118 1| P2 £ 2 € S £ N A W DO R
EIEORTE S RA WA TERH BRAEE(S75%) |
L% run-off AFAALINGE ; YW A& THERRE (L%
J& 2 5 A RS B R AR E T =90% , /0 A i
RO B 78 35/ N e A 5 4 1 I A ABE 3, 184 A .
BB o IR I S YR TS
A3 ], A BRI AT 5K 1.5 em, B < B2 I 1) 3
it 1.5 mm MRS, JLHR G IFHEIRIG I B 72
FeE U LN WARIL i IKERTN= R [ KT
7+ 10 mL/min,

g W0, 70 % LLUF B 32 2 s kb
CABG W iAAF AR B3 ENIREREZ X
SRS FAEIE 65 %, AN 5T PR AL B E ARG B A
l7E 9B RISV N, P2 AR AR R e 25 57
TG F R, AR X T SVG, 5
N Z 45T RA, AHESE P4 Lot L] 3 A%
FHRMEO, ERG TG, MHER G 2EE X,

BN e N e o SR BT SR 7] WP
PR BENAET, A 6 (il N 1ABP, 5 il
ARETLDIREZE , BN, 1 ] ONCAB 2 A 7E4K
FRACE RS S B AR T 90 mmHg (1 mmHg =
0.133 kPa) ,-L>HLIEI W, ST-T Bt AL, J5 B A IABP #fj
BIAYY  f IE R B 2 B LR I o] DL i
ThE IF 4R 120 mmHg LA b, 22 LS 85 1R W
W T, B B AL TABP, RS 12 4> H B
VITEEk CTA B s NS 0% , 76 HEBRAR I P 2 )
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WG, R SH S — i AR &, DERH
SEE KA B A G 5 UL ) I A, R 2 1 B 1L 9 3
SN WA FE A O g R v D R AR R 2E A K
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