A Stepwise Educational Strategy for Training Surgeons in Minimally Invasive Coronary Artery Bypass Grafting
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Minimally invasive coronary artery bypass grafting (MICS-CABG) offers the benefits of Figure 1. Stepwise Educational Strategy for Variable Value Variable Value

surgical revascularization while reducing surgical invasiveness [1-2]. However, Its - ; n ) : :

. g . . . Y g g . [ ] . Tralnlng Surgeons in MICS_CABG Age (years) 73 = 10 Re-exploration for bleeding 1 (5%)

dissemination remains limited because of technical challenges and learning-curve-— : Octogenarians 8 (38%) Surgical site infection 0 (0%)

related concerns [3]. i F 7 Male sex 19 (90%) Cerebrovascular accident 0 (0%)

0 , ~ e Basic minimally invasive skills Diabetes mellitus 8 (38%) Early graft patency 49/50 (98%))

To address these issues, we developed a simulation-enhanced, stepwise Simulator e Instrument handling Chronic kidney disease 5 (24%) Repeat revascularization 0 (0%)

educational strategy for MICS-CABG under direct supervision. In this study, we Training e Dehih Dol cabtion Hemodialysis 2 (10%) Operative mortality 0 (0%)

evaluated the feasibility, safety, and early clinical outcomes of this training program | N = b et g i Left ventricular ejection fraction (%) 56 * 9 Postoperative hospital stay (days) 13 (9-18)

in consecutive trainee-performed MICS-CABG cases. EurOSCQRE . . 1 (0'7_2(')4) Twenty-one consecutive MICS-CABG procedures performed by

. . ~ — Left main trunk disease 7(33%) | two trainee surgeons were analyzed.
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2. Guangxin, Zhao, et al. Journal of Cardiothoracic Surgery 19.1 (2024): 244. & - i P (71%) Mean age was 73 = 10 years, and 71% had triple-vessel

3. Andrawes PA, Shariff MA, Nabagiez JP, Steward R, Azab B, Povar N, Sarza M, Demissie S, Sadel SM, Nichols M, McGinn JT Jr. Innovations 9 | Table 2. Operative Demographics (n=21) disease [Table 1].

(Phila). 2018 Mar/Apr;13(2):81-90. o ITA harvesting using
K j . l6hd shattdevice Variable Value : i
Experience from g o —_— 20 (950 An off-pump strategy was used in 95% of cases, and BITA was
Sternotomy ¢ Distal ArAstomosis “Pump strategy 95%) | sed in 48%. Mean operative time was 295 = 89 min, with one
/ @M thod \ OPCAR from patients’ left side Bilateral internal thoracic artery use 10 (48%) | on-pump conversion (5%) and no conversion to sternotomy
etnodas Gastroepiploic Artery use 4(20%) [Table 2].
J/
) \ / Concomitant procedures 5 (24%)
* Study Designh and Patients ’ . [Transcatheter aortic valve replacement 4 (19%) Early outcomes were favorable, with no mortality,
This was a retrospective observational study of consecutive MICS-CABG procedures e ' i [ Loft atrial appendags resection hy— cerebrovascular events, surgical site infection, or repeat
. . L. Ko ¥ R % . . a 0 o o .
performed by two trainee surgeons under direct supervision from September 2024 to ioximgl anaStooss BSIAg — , N revascularization. Postoperative computed tomography
. : . Proximal side-clamp technique Operative time (min) 295 T 89| angiography demonstrated an early graft patency of 98%
November 2025. Clinical data and early postoperative outcomes were reviewed. . . . . .
Anastomosis in « Composite graft strategy On-pump conversion 1(5%) (49/50). Median postoperative hospital stay was 13 (9-18) days
. . ) ] Conversion to sternotomy 0(0%) [Table 3].

- Educational Strategy [Figure 1] MICS-CABG  |F :‘;:t"r’n“;:dtgzﬂ‘omy \_ /
A structured, simulation-enhanced, stepwise educational strategy was used for MICS-CABG 4 1 J e ™
training. Trainees first developed basic minimally invasive surgical skills using simulation @DiSCUSSiOI‘I
training and learned internal thoracic artery harvesting with long-shaft instruments and
distal coronary anastomosis from the patient’s left side during conventional o > Eenicardioloray | | | |
sternotomy off-pump coronary artery bypass grafting (OPCAB)[4]. Training then Mobilization » Retraction sutures *A structured stepwise educational strategy enabled safe introduction of MICS-CABG.
progressed stepwise to cardiac exposure and mobilization, proximal anastomosis[5], and ° :f)‘:)'it“s:t?gr"°g:‘?afgst | | . | | o | |
verforming MICS-CABG under direct supervision. ol it *Simulation training and progressive skill acquisition may reduce learning-curve—related risk.

- Operative Strategy and Outcome Assessment " =&, *One pat_lent required conversion to cardlopu!rr_lonary _bypass; however, p_rc_:mpt
MICS-CABG was mainly performed using an off-pump strategy[6]. Early postoperative e Performing + Progressive expansion to Sl ARl E perfo.rmed W_'tl'_IOUt RIS [_)atlent safe.ty, emp_hfls'Z'“g t.he
outcomes, including mortality, complications, and length of hospital stay, were evaluated. MICS-CABG L Hosselp eSS e importance of supervised training and appropriate intraoperative decision-making.

All grafts were assessed using postoperative computed tomography angiography to evaluate under Direct i zs;zrv'g?:nu::t‘;rd'mt . | |
early graft patency. Supervision ol ey athived -Ex_cellent early outcomes and 98% early graft patency were achieved despite complex
X : S patient characteristics.
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