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Experience, Outcomes,
and Future Perspectives

Yuuai Medical Center
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History of MICS in Japan
(@ Dawn of MICS in Japan

Early Development and First Milestones

* Early 1990s: Minimally invasive cardiac surgery (MICS) was first introduced in Japan.

* 1992: First thoracoscopic cardiac procedure in Japan for patent ductus arteriosus.

* Initial procedures utilized a right parasternal approach (Cosgrove technique).

* Expanded indications included:

* 1999:

* 2001:

Mitral valve surgery

Aortic valve surgery

Atrial septal defect closure
Maze procedure

First minimally invasive CABG via left minithoracotomy.

First robotic mitral valve repair in Asia was performed in Japan.



History of MICS in Japan
(@ Two Waves of MICS Expansion

Rise, Decline, and Revival

» 1997: Establishment of the Japanese Association for Minimally Invasive and Small-Incision Cardiac Surgery.

» Rapid adoption at major cardiac centers nationwide.

* Early 2000s:

* Interest temporarily declined.
The rise of off-pump CABG shifted focus away from MICS.

* 2005: A major turning point:
International pioneers such as Hugo Vanermen and Friedrich Mohr introduced advanced mitral

techniques in Japan.

* This sparked the second wave of MICS expansion.



History of MICS in Japan
(3 Modern Era

Standardization and National Expansion

 2015: Establishment of the Japanese Association for Minimally Invasive Cardiac Surgery (J-MICS).
* National MICS registry launched in 2017.
* Insurance reimbursement for thoracoscopic and robotic valve surgery began in 2018.

* MICS is now expanding across multiple fields:
* Mitral valve surgery
* Aortic valve replacement
 CABG
* ASD closure
* Robotic cardiac surgery



Current situation of MICS in Japan (2022)

Procedure(lsolated) MICS Cases Total Cases MICS Rate
MV Repair 1,461 3,422 42.7%
MV Replacement 120 1,252 9.6%
AV Replacement 981 7,834 12.5%
CABG 450 10,226 4.4%

Cardiac Tumor 113 634 17.8%



Current situation of MICS in Japan
@ Mitral valve

Table 1 Preoperative and intraoperative characteristics of patients who
underwent mitral valve surgery

Mitral valve repair Mitral valve
replacement
Total Isolated Total Isolated

(n=2525)  (n=1461) (n=279) (n=120)
Age (years) 617129 59.0+12.8 693+12.2 653134

Sex (Male/ 1552/973 924/537  125/154  64/56 Table 2 Postoperative results of patients who underwent mitral valve surgery

Female) Mitral valve repair Mitral valve replacement

Body surface 1.65+0.20 1.66+0.20 1.55+0.20 1.59+0.23 Total (n=2525) Isolated (n=1461) Total (n=279) Isolated (n=120)

area (m?) 30-day mortality 11 (0.4%) 4(0.3%) 8 (2.9%) 3(2.5%)

Dialysis 18(0.7%)  3(02%) 10(3.6%) 5(4.2%) In hospital mortality 15 (0.6%) 3(0.2%) 12 (4.3%) 5(4.2%)

Infective endo- 119(4.7%) 86 (5.9%) 38 ~ 29 Reoperation for bleeding 33 (1.3%) 19(1.3%) 13 (4.7%) 4(3.3%)

f;:i'c':] (Active/ (41/78) G1155) g;g)” g‘;;)/“) Stroke o 21 (0.8%) 9 (0.6%) 12 (4.3%) 2(1.7%)

Urgent/ 68/5 36/5 43 33 Thoracotomy infection 4(0.2%) 3(0.2%) 0 0

emergent Groin area infection 9 (0.4%) 4(0.3%) 1(0.4%) 0

Japan Score (%) — 1.0+1.4 _ 6.7+11.4 Prolonged ventilation 38 (1.5%) 8 (0.5%) 20 (7.2%) 8 (6.7%)

Operation time 281103 262496  319£115 318133 Renal failure 45 (1.8%) 12(0.8%) 20(7.2%) 13 (10.8%)

(min) New onset of AF 315 (12.5%) 144 (9.9%) 46 (16.5%) 18 (15%)

CPB time (min) 18378 169475 20888  206+103 Heart block 24 (1%) 12 (0.8%) 4(1.4%) 3(2.5%)

Cardiac arrest 122+52 111£47 137£57 130£63 Perioperative MI 7 (0.28%) 4(0.3%) 3(1.1%) 2(1.7%)

time (min) Aortic dissection 0 0 0 0

Transfusion “030 558 . 202 . 88 . Acute limb ischemia 2(0.1%) 1(0.1%) 0 0

IABP/PCPS (113'172/0) (;;;'2/0) (5?4 %) ;’Z;.S/n) ICU stay (days) 2 (median) 2 (median) 3 (median) 3 (median)
. . Hospital stay (days) 1 1{median) 10(median) 15(median) 15(median)

Tricuspid valve 503 (19.9%) - 96 - - — - - - - - -

surgery (34.4%) AF, atrial fibrillation; MI, myocardium infarction: ICU, intensive care unit

Arrhythmia sur- 552 (21.9%) - 85 -

gery (MAZE/  (289/63/472) (30.5%)

PVI/ LAAC) (39/8/70)

Aortic valve 32(1.3%) - 11 (3.9%) -

surgery

Conversion 16 (0.6%) 8(0.5%) 2(0.7%) 2(1.7%)
CPB, cardiopulmonary bypass; IABP, intraaortic balloon pumping;
PCPS, percutaneous cardiopulmonary system; PVI, pulmonary vein

isolation; LAAC, left atrium appendage closure Gen Thorac Cardiovasc Surg. 2025 Dec 19. doi: 10.1007/s11748-025-02225-z.




Current situation of MICS in Japan

(@ Aortic valve

Table 3 Preoperative and intraoperative characteristics of patients who Table 4 Postoperative results of patients who underwent aortic valve
underwent aortic valve surgery replacement

Total Isolated Total (n=1114) Isolated (n=981)

(n=1114) (n=981) 30-day mortality 10 (0.9%) 6 (0.6%)
Age (years) 68.9+£12.1  68.6+12.3 In hospital mortality 14 (1.3%) 10 (1.0%)
Sex (Male/Female) 681/433  599/382 Reoperation for bleeding 22 (2.0%) 20(2.0%)
Bf:dy s_urface area (m-) 1.63 d:{}.._’z 1.63+0.2 Stroke 14 (1.3%) 12 (1.2%)
DI}]|}-’!?IS N . >3 {4'3%} 44 (4.5%) Thoracotomy infection 0 0
Infective endocarditis ( Active/treated) 2]?;15?;1%} 21.;3; ::i.E" 0) Groin area infection 2 (0.2%) 1(0.1%)
Urgent/emengent ; 62 ) {I? " ) Prolonged ventilation 16 (1.4%) 11{1.1%)
Japan Score (average, %) B 27429 Renal failure 21 (1.9%) 17{1.7%)
Operation time (min) 260+ 100 252402 New onset of AF 175 (13.7%) 143 (14.6%)
CPB time (min) 15468 149460 Heart block 22 (2.0%) 18 (1.8%)
Cardiac arrest time (min) 104+ 46 100+41 Perioperative MI 0 u
Mechanical/tissue valve/others 118/983/13  107/864/10 Aortic dissection 1(0.1%) 1(0.1%)
Transfusion 633 (56.8%) 546 Acute limb ischemia 1(0.1%) 1 (0.1%)

(55.7%) ICU stay (days) 2 (median) 2 (median)

IABP/PCPS 18 3/4 Hospital stay (days) 12 {median) 11 {median)
Tricuspid valve surgery I5(1.3%) - AF, atrial fibrillation; MI, myocardial infarction; ICU, intensive care
Arrhythmia surgery (MAZE/PVI/ 46 (4.1%) - unit
LAAC) (B/5/38)
Conversion 18 (1.6%) 12 (1.2%)

CPB, cardiopulmonary bypass; [ABP, intraaortic balloon pumping;
PCPS, percutaneous cardiopulmonary system; PV, pulmonary vein

isolation; LAAC, left atrium appendage closure

Gen Thorac Cardiovasc Surg. 2025 Dec 19. doi: 10.1007/s11748-025-02225-z.



Current situation of MICS in Japan
() CABG

Table 5 Preoperative and intraoperative characteristics of patients who Table6 Postoperative results of patients who underwent MICS-CABG
underwent MICS-CABG Isolated (n=450)
Isolated (n=450) 30-day mortality 7 (1.6%)
Age (years) 71.0+10.7 In hospital mortality 8 (1.8%)
Gender {MaleﬁFemal-:}} 1 Reoperation for bleeding 5(1.1%)
Body surface area (m-) 1.65+0.2 Stroke 2 (0.4%)
Dialysis 47 (10.7%) o ’
Urgent/emergent 62/3 Prolonged ventilation 5(1.1%)
Japan score (average, %o) 2.8+473 Renal failure 7(1.6%)
Operation time (min) 234+108 New onset of AF 35 (7.8%)
Transfusion 123 (27.3%) PMI 0
IABP/PCPS 24/4 ICU stay (days) 2 (median)
lapan score (average, %) 2.8x43 Hospital stay (days) 10 (median)
Number of diseased vessels 1VD:131, 2VD:157, 3VD:150, AF, atrial fibrillation; MI, myocardium infarction; ICU, intensive
LMT:137, Unknown:12 cire miit
Off pump versus on pump Off pump: 423, On pump: 27
Number of distal anastomoses 1:315,2:77.3: 47, 4:9, 5
1,6:1
Bypass graft LITA: 421, 5V: 82, RITA: 45,
RA: 28, GEA: 23
Conversion T1(1.6%)

VD, vessel disease; ITA, internal thoracic artery; 5V, saphenous

vein; GEA, gastroepiploic artery; R A, radial arter
' & PIP y y Gen Thorac Cardiovasc Surg. 2025 Dec 19. doi: 10.1007/s11748-025-02225-z.



Current situation of MICS in Japan

(@ Robotic
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Future Perspective of MICS in Japan
(@ How should we approach catheter treatment?
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Future Perspective of MICS in Japan
(@ Quality Assurance / Consolidation?
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Fig.1 Distribution of the numbers of MICS-mitral cases among medi-
cal institutions. Several institutions treated fewer than 10 cases per

year
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Future Perspective of MICS in Japan
(3 J-MICS Board Certification System

Certification
e Certified Surgeon
e |nstructor

Objective
Standardize safety & quality of MICS

Instructor Requirement

2100 MICS cases
No major complications

Quality Assurance Current Status
Case review & outcome evaluation Certified Instructors: 46

Japanese Association for Minimally Invasive Cardiac Surgery (J-MICS)



Conclusions
¥

® MICS in Japan has evolved through
distinct phases and is now widely

¥ adopted with increasing standardization

and national expansion.

® Despite technological advances,
the balance between surgical MICS and
transcatheter therapies remains a key
clinical challenge.

® Future progress depends on optimal
patient selection and the integration of
MICS within a comprehensive

heart team strategy.
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11999 |Z I/ BERIC &K BIEIREECABGHYEA SN, 2001FICIF 7O T7HIC 42 OR w ~ZIETEEAFEHMH
BATEEINT,

1997 ICIFBAREZEE - IR OEFNEESNRILIN. BRNEEMERTMICSHZEICE R L T
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