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Feasibility and safety of minimally invasive cardiac coronary artery bypass grafting
surgery for patients with multivessel coronary artery disease: Early outcome and
short-mid-term follow up results
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ABSTRACT Objective: To explore the feasibility, safety and mid-term outcome of minimally invasive
cardiac surgery coronary artery bypass grafting (MICS CABG) surgery. Methods: Data of patients who
underwent MICS CABG between November 2015 and November 2017 in Peking University Third Hospital
were retrospectively analyzed. Results were compared with the patients who underwent off-pump coronary
aortic bypass grafting (OPCABG) surgery over the same period. The two groups were matched in propen-
sity score matching method according to age, gender, left ventricular ejection fraction, body mass index,
severity of coronary artery disease, smoking, diabetes mellitus, hypertension, hyperlipidemia, renal in-
sufficiency, history of cerebrovascular accident, and history of chronic obstructive pulmonary disease
(COPD). Results: There were 85 patients in MICS CABG group, including 68 males (80.0% ) and 17
females (20% ), with an average age of (63.8 £8.7) years; 451 patients were enrolled in OPCABG
group, and 85 patients were matched by propensity score as control group (OPCABG group). There was
no significant difference in general clinical characteristics (P >0.05). The average grafts of MICS CABG
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and OPCABG were 2.35 +0.83 and 2.48 +0. 72 respectively (P =0.284). No conversion to thoracoto-
my in MICS CABG group or cardiopulmonary bypass in neither group occurred. There was no significant
difference in the major adverse cardiovascular events ( MACCEs, 1. 17% wvs. 3. 52% ), reoperation
(2.34 vs. 3.52% ), new-onset atrial fibrillation rate (4.70% wvs. 3.52% ) or new-onset renal insuffi-
ciency rate (1.17% vs. 0% ) between MICS CABG group and OPCABG group (P >0.05). The opera-
tion time in MICS CABG group was longer than that in OPCABG group [ (282.8 +55.8) min ws.
(246.8 £56.9) min, P <0.05], while the time of ventilator supporting(16.9 h vs. 29.6 h) , hospitali-
zation in ICU [ (29.3 +20.8) hvs. (51.5 +48.3) h] and total hospitalization [ (18.3 £3.2) d wvs.
(25.7 +4.2) d] in MICS CABG group were shorter than those in OPCABG group (P <0.05). The to-
tal patency rate (A + B levels) of MICS CABG was 96.5% after surgery. There was no significant differ-
ence in MACCEs rate between the two groups [ 1.18% (1/85) vs. 3.61% (3/83), P >0.05] in 1-year
follow up. Conclusion; The MICS CABG surgery is a safe and feasible procedure with good clinical re-
sults in early and mid-term follow-up.

KEY WORDS Minimally invasive cardiac surgery; Minimally invasive; Off-pump coronary aortic bypass
grafting; Multiple coronary artery lesions; Clinical effect
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W KBS &8 Bk #7F ( saphenous vein graft, SVG) B}, A
I AR I SVG J5 ), I8 i 3 3 5 k) B
Bt BT E S, R E R AT
SEIRK K EEIK-E S GRS &7 R K SVG JF

WEZAIMERRY A, 2N E SHENF AR
(K 1D) o Frf FARIGTEARARSMEER O MEBE S T 58
G, ML) P R SRS A5 A B S8 e 6
WKUIIEJE W RUCE 6 ok 73 it e LAl 5 T ok ke I 15
Sl Wi Bl el H I Sl H R L

A ,internal thoracic artery (IMAs) exposed, the LIMA could be well exposed by using a new type of internal mammary artery traction system (a) used
to pull the chest wall forward from the upper edge of the incision with a small incision rib retractor, and the RIMA could be exposed by pulling the chest
wall from the xiphoid process through the Rutract traction device (b) and cooperating with the suspension type internal mammary artery traction system;
B, double internal artery (DIMAs) bypass, RIMA end to side anastomosed in the middle of LIMA forming a “ LIMA-Y-RIMA” composite bridge, left
anterior descending coronarg artery ( LAD) and OM were anastomosised in the end of the composite bridge respectively; C, LAD anastomosis, LAD by-
passed through small incision by LIMA; D, posterior descending artery (PDA) anastomosis, PDA exposured by appling of endoscopic cardiac stabilizer

and bypassed with SVG.

Bl ZEMRi MU R S kg TR
Figure 1 Minimally invasive cardiac coronary artery bypass grafting surgery (MICS CABG) via left minithoracotomy
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CABG TFARJAYT I 5 e, MICS CABG 414 1: /&
H55280.0% (68/85) vs. 67.4% (304/451) , P <
0.05], kg AE =3 Iy B Ll [61. 2% (52/
85) vs. 86.0% (388/451), P <0.05 ] &/l ; MEAE 0
F[7.05% (6/85) vs. 15.6% (48/307) ] Jx 4 FR 5
[29.4% (25/85) vs. 41.3% (127/307),P <0.05 ]
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Table 1 Clinical characteristics after match

Ttems MICS CABG (n=85)  OPCABG (n=85) t/3* value P value

General characteristics

Age/years, x s 63.8 £8.7 63.1+13.2 0.408 0. 684

Male, n(%) 68 (80.0) 66 (77.6) 0.141 0.707

BMI/ (kg/m?) , x +s 25.5£2.7 25.1+3.3 0.865 0.388
Coronary artery and cardiac function

Coronary artery lesions =3, n(% ) 52 (61.2) 54 (63.3) 0.100 0.752

History of PCI, n(%) 29 (34.1) 21 (24.7) 1.813 0.178

LVDd/mm, x £ 48.4 £8.4 47.9 +£9.8 0.357 0.772

EF/% , x +5 52.2+£5.7 53.3 £8.5 -0.991 0.323
Cardiac-related complications

HBP, n(% ) 50 (58.8) 52 (61.2) 0.098 0.754

History of myocardial infarction, n(% ) 17 (20.0) 21 (24.7) 0.542 0.461

Congestive heart failure, n(% ) 2(2.3) 1(1.2) 0.339 1.000
Non-cardiac-related complications

Hypercholesterolemia, n(% ) 12 (14.1) 11 (14.0) 0.050 0.823

Diabetes, n(% ) 25 (29.4) 33 (38.9) 1.675 0.196

Chronic lung disease, n( %) 0 (0.0) 5(5.9) 5.152 0.059

History of cerebrovascular disease, n(% ) 5(5.8) 3 (3.8) 0.525 0.720

Peripheral vascular disease, n(% ) 1(1.2) 2(2.3) 0.330 1.000

Creatinine /(umol/L) , x £ 66.7 £15.2 72.5£22.5 -1.969 0.051

MICS CABG, minimally invasive cardiac surgery coronary artery bypass grafting; OPCABG, off-pump coronary aortic bypass grafting; BMI, body
mass index; PCI,percutaneous coronary intervention; LVDd,left ventricular end diastolic dimension; EF, ejection fraction; HBP, high blood pressure.
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MICS CABG 41 3t W) & 200 7 i 45 #, H
LIMA-Hij[%37 (LAD) 84 % (42.5% ), LIMA-%t£f 3%
(D)1 %, RIMA-LAD 1 37, LIMA-Y-RIMA-D 25 ¥
(13.0% ), LIMA-Y-RIMA-# Ji] 37 ( RAMUS) 4 %
(2% ), Ao-SVG-OM = LCX 58 3 (29.0% ) ; Ao-
SVG-OM-PL 5 PDA 29 37 (14.5% ) . SEYJ4 345
(2.35+0.83) %, e Al LA 152 WA 10 R4
%% 96. 5% , PL _PDA W) 4 138 1% %R % LAD D,
RAMUS ,OM | LCX $541I%, 2 58 Geit ¢ L (P <
0.05, #3),

R2 PR EEF AN
Table 2  Perioperative conditions in MICS CABG group and OPCABG group

Ttems MICS CABG (n=85) OPCABG (n=85) t/)(z value P value
Ventilator supporting time after operation/h., (% +s) 16.9+7.8 29.6£15.9 ~6.611 <0.001
Hospitalization in ICU/h, (x £5) 29.3+20.8 51.5+48.3 -3.892 <0.001
Total hospitalization/d, (x £s) 18.3+£3.2 25.7 £4.2 -12.921 <0.001
Blood transfusion during operation, n(% ) 26 (30.5) 30 (35.2) 0.426 0.514
TABP during operation, n(% ) 1(1.17) 2 (2.35) 0.330 1.000
Impaired wound healing, n(% ) 0 (0) 1 (1.17) 1.006 1.000
Re-exploration for hemorrhage, n( % ) 2 (2.34) 3 (3.52) 0.206 1.000
New-onset atrial fibrillation after operation, n(% ) 4 (4.70) 3 (3.52) 0.149 1.000
New-onset renal insufficiency after operation, n( % ) 1(1.17) 0 (0.00) 1.006 1.000
MACCE, n(%) 1(1.17) 2 (2.35) 0.330 1.000
Death, n(% ) 0 (0) 1 (1.17) 1.006 1.000
Perioperative myocardial infarction, n(% ) 1(1.17) 1(1.17) 0.000 1.000
Cerebrovascular complications, n( % ) 0 (0) 0(0) - -
Revascularization, n(% ) 0 (0) 0 (0) - -

MICS CABG, minimally invasive cardiac surgery coronary artery bypass grafting; OPCABG, off-pump coronary aortic bypass grafting; MACCE, ma-
jor adverse cardiacand cerebrovascular events; IABP, intra-aortic balloon pump; ICU, intensive care unit.

F3  MICS CABG R FTEIKIE W & 1 id i 1 il
Table 3 The patency of coronary angiography anastomosis in MICS CABG group

n(% )
Bypass grafts n 0 B A A+B
LAD 85 1(1.18) 2 (2.35) 82 (96.5) 84 (98.8)
D 26 1 (3.85) 0 (0.00) 25 (96.2) 25 (96.2)
RAMUS 4 0 (0.00) 0 (0.00) 4 (100.0) 4 (100.0)
OM, LCX 56 1(1.79) 4(7.14) 51 (91.1) 55 (98.2)
PL, PDA 29 4 (13.79) 0 (0.00) 25 (86.2) 25 (86.2)
Total 200 7 (3.50) 6 (3.0) 187 (93.5) 193 (96.5)

Fitzgibbon graft patency classification, A means the graft vessel is completely unobstructed, B means the graft vessel stenosis ( graft vessel stenosis =
50% or caliber <50% coronary artery) , O means the graft vessel is completely occluded. LAD, left anterior descending coronary artery; D, diagonal
branch; RAMUS, ramus medianus; OM, Rama marginal obtusa; LCX, left circumflex artery; PL, posterior branch of left ventricle; PDA, posterior

descending artery.
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PIABE TR 84 B (1 BIBENFET:) , RiiEN
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ASHLFET R A K ), AR 5O AE 1,
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Giiter (P >0.05,82),
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1.00 r ey
0.95 | s
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0.80 | e
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0.65
0.60 |
0.55 F
050 | . , . . ) . .
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Time/months

Eas N

MACCE

Log rank y* =0.234, P =0.628. MICS CABG, minimally invasive car-
diac surgery coronary artery bypass grafting; OPCABG, off-pump coro-
nary aortic bypass grafting.

2 WML MACCE UK A Kaplan-Meier £ 17 25 4]

Figure 2 Kaplan-Meier survival curve of major adverse cardiacand
cerebrovascular events (MACCE) accumulation rate in two groups
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