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Three question for every valve case

Indication Mechanism and Anatomy Surgical strategy
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Surgical Indications of Mitral and Tricuspid Valve
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Mitral regurgitation - Pathophysiology



Carpentier’s “Functional Classification”
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Indications for primary MR

Recommendation Class LOE vs 2021

MV repair is the recommended surgical technique to treat patients with severe PMR 
when the result is expected to be durable.

I B

MV surgery is recommended in symptomatic patients with severe PMR considered operable by the Heart Team. I B

MV surgery is recommended in asymptomatic patients with severe PMR and LV dysfunction (LVESD ≥40 mm or L
VESDi ≥20 mm/m² or LVEF ≤60%).

I B

NEW  Surgical MV repair is recommended in low-risk asymptomatic patients with severe PMR without LV dysfun
ction (LVESD <40 mm, LVESDi <20 mm/m², and LVEF >60%) when a durable result is likely, if at least three of the f
ollowing are fulfilled: 
AF; SPAP at rest >50 mmHg; LA dilatation (LAVI ≥60 mL/m² or diameter ≥55 mm); concomitant secondary TR ≥ m
oderate.

I B New Class I row

Asymptomatic patients: LV dysfunction, or at least 3 of AF, SPAP >50 mmHg, LA dilatation, secondary TR, already justify surgery (Class I).



Why is LVEF 60% important in chronic MR?

Because the LV ejects into both the aorta 
and the low-pressure LA, EF can look “no
rmal” despite developing myocardial dysf
unction.

Severe MR + LVEF 60%
≠ reassuring normal LV function

Aorta

Low-pressure LA

LV
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Indications for secondary MR (ventricular)

No CAD

Recommendation Class LOE vs 2021

UPGRADED  TEER is recommended to reduce HF hospitalizations and improve quality of life in 
haemodynamically stable, symptomatic patients with impaired LVEF (<50%) and persistent sever
e ventricular SMR, despite optimized GDMT and CRT (if indicated), fulfilling specific clinical and e
chocardiographic criteria (Table 7).

I A IIa B → I A

MV surgery may be considered in symptomatic patients with severe ventricular SMR without adv
anced HF who are not suitable for TEER.

IIb C Reworded

CAD

Recommendation Class LOE vs 2021

MV surgery is recommended in patients with severe ventricular SMR undergoing CABG. I B



Part 4

Indications for secondary MR (atrial)
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Summary

✓ Primary MR – Surgery 

✓ Atrial secondary MR – Surgery > TEER

✓ Ventricular secondary MR - TEER
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Indications for mitral stenosis

Mitral stenosis — first ask: is PMC appropriate?



Part 4

Indications for mitral stenosis

Recommendation Class LOE

PMC is recommended in symptomatic patients with no unfavourable characteristics for PMC. I B

PMC is recommended in any symptomatic patient with a contraindication or high risk for surgery. I C

MV surgery is recommended in symptomatic patients who are not suitable for PMC. I C

PMC should be considered as initial treatment in symptomatic patients with suboptimal anatomy but no unfavourable clin
ical characteristics.

IIa C

PMC should be considered in asymptomatic patients without unfavourable clinical and anatomical characteristics who hav
e (a) high thromboembolic risk (history of systemic embolism, dense spontaneous contrast in the LA, new-onset or paroxy
smal AF) and/or (b) high risk of haemodynamic decompensation (SPAP >50 mmHg at rest, need for major non-cardiac surg
ery, pregnancy or desire for pregnancy).

IIa C

NEW  TMVI may be considered in symptomatic patients with extensive MAC and severe MV dysfunction, at experienced H
eart Valve Centres.

IIb C
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Summary

✓ Primary MR – Surgery 

✓ Atrial secondary MR – Surgery > TEER

✓ Ventricular secondary MR – TEER

✓ MS – PMC > Surgery > TMVI (extensive MAC)



Recommendation Class LOE vs 2021

NEW  Careful evaluation of TR aetiology, disease stage (TR severity, RV and LV dysfunction, PH), 
operative risk and likelihood of recovery by a multidisciplinary Heart Team is recommended in p
atients with severe TR prior to intervention.

I C New row

TV surgery is recommended in symptomatic patients with severe primary TR without severe RV 
dysfunction or severe PH.

I C

TV surgery should be considered in asymptomatic patients with severe primary TR who have RV 
dilatation or RV function deterioration, but without severe LV/RV dysfunction or severe PH.

IIa C

TV surgery should be considered in patients with severe secondary TR who are symptomatic or 
have RV dilatation/RV function deterioration, but without severe LV/RV dysfunction or PH.

IIa B

Transcatheter TV treatment should be considered to improve quality of life and RV remodelling i
n high-risk patients with symptomatic severe TR despite optimal medical therapy, in the absence 
of severe RV dysfunction or pre-capillary PH.

IIa A
2021: IIb C (inoperable s

econdary TR)

Indications for Tricuspid regurgitation
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Indications for Tricuspid regurgitation

Recommendation Class LOE vs 2021

Tricuspid regurgitation with left-sided valvular heart disease requiring surgery

Concomitant TV surgery is recommended in patients with severe primary or secondary TR. I B
2021: I C (primary), I B (seconda

ry)

Concomitant TV repair should be considered in patients with moderate primary or secondary TR, 
to avoid progression of TR and RV remodelling.

IIa B 2021: IIa C (primary)

Concomitant TV repair may be considered in selected patients with mild secondary TR and tricus
pid annulus dilatation (≥40 mm or >21 mm/m²), to avoid progression of TR and RV remodelling.

IIb B
2021: IIa B (mild or moderate se

condary TR)



Indications for Tricuspid Stenosis

Recommendation Class LOE

Surgery (usually TV replacement) is recommended in symptomatic patients with severe TS. I C

Surgery is recommended in patients with severe TS undergoing left-sided valve intervention. I C
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Summary

✓ Primary MR – Surgery 

✓ Atrial secondary MR – Surgery > TEER

✓ Ventricular secondary MR – TEEAR

✓ MS – PMV > Surgery > TMVI (extensive MAC)

✓ Symptomatic primary or secondary severe TR – Surgery (I, IIa)

✓ Asymptomatic primary severe TR – surgery (IIa)

✓ Symptomatic severe TS - Surgery
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Surgical Anatomy of Mitral and Tricuspid Valve



Anatomy



The annulus of the mitral valve is not visible from the atrium. It is deeper and 2 mm external to 
the visible hinge of the leaflets.

Anatomy – mitral valve



Anatomy – tricuspid valve

AV node는 triangle의 첨부(apex), 즉
tendon of Todaro와 삼첨판 중격엽
부착부가 만나는 부위 근처

(a) Crista terminalis (b) fossa ovalis (c) 
coronary sinus (d) thebesian valve (e) 
Eustachian valve (f) tendon of Todaro





Considering Factors for Mitral and Tricuspid Valve Surgery
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MV repair의 기본 원칙

✓ Approach : Left atrium, transseptal 
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Valve analyses and repair

✓ Valve analysis of all leaflet segments is carried out in an organized manner 
using P1 as a “reference point” in most instances.

✓One lesion one technique principle

Ring annuloplasty !!!
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Ring Annuloplasty

The remodeling ring restores the normal systolic shape and size of the annulus, a condition needed

for optimal leaflet coaptation. It also prevents further deformation.

T : A = 4 : 3



Ring Annuloplasty - sizing

✓Intertrigonal distance !!!

✓Intercommissural distance !!!



Ring Annuloplasty - sizing

✓ Intercommissural distance !!! – CE ring



Ring Annuloplasty - sizing

✓ Intertrigonal distance !!! – CG future ring



Anterior leaflet height 고려

→ mismatch가 있을 경우
large size 선택

Ring Annuloplasty - sizing
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Basic repair technique – posterior prolapse

✓ Triangular resection : lesion ≤ 

1/3 of free margin of leaflet 

segment
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Basic repair technique – posterior prolapse

✓ Quadrangular resection with annular plicaiton

: lesion > 1/3 of free margin of leaflet segment
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Basic repair technique – anterior prolapse

Artificial chorda

- Premeasured loop

- Single loop technique : adjustment using saline test
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Basic repair technique – anterior prolapse

✓ Alfieri (double orifice) technique 

– complex problem
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Systolic anterior leaflet motion

✓ SAM results from a discrepancy between the amount of valvular tissue and the mitral valve orifice area →

Mitral regurgitation, LVOT obstruction (대체적으로 작은 annulus에 비해 leaflet tissue가 과도많을 때…)



Excess posterior leaflet tissue → posterior leaflet가 mitral orifice의 많은 부분을 차지 → anterior leaflet belly
를 LVOT 쪽으로 밀어냄 → systolic flow가 anterior leaflet를 더 anteriorly displacement → SAM/LVOT 
obstruction → leaflet coaptation이 깨지면서 MR 발생



Systolic anterior leaflet motion - prevention



Cause of Tricuspid valve disease

✓ Tricuspid Stenosis < 5%

✓ Tricuspid Regurgitation > 95%

- Primary TR : 10%

- Secondary/function TR : 90%



Etiologic classification of TR

J Am Coll Cardiol. 2026;87:447-486



Secondary TR – changes of TV annulus

• Annular dilatation 

→ ant. and post. aspect = free wall of RV



Secondary TR – changes of TV annulus

: post. segment  → increase 80%

: ant. and aortic segment → 40%

: anteroposterior and posteroseptal commissure → 30%

: septal segment → lesser degree



Surgery for secondary TR

VS



Various ring for TV



Ring Selection - sizing

✓Septal leaflet base를 측정 → 임상에서는 참고 하는 정도…

✓Anterior papillary muscle에서 나오는 chordae가 붙는 leaflet area 측정



Annular suture - 주의사항

✓ 2 mm external to the visible hinge of 

the leaflets

✓ Septal area, aortic portion – hinge of 

the leaflest

AV injury 가능



Additional repair technique

Edge-to-edge repair 

(A) double-orifice (B) clover
Ant. Leaflet augmentation 



Conclusions

✓ 승모판, 삼첨판 질환의 수술 적응증을 이해한다. 

✓ 승모판, 삼첨판의 해부학을 이해한다. 

✓ 승모판, 삼첨판막 수술의 기본 원칙을 이해한다.



Systolic anterior leaflet motion - prevention



Annular suture - 주의사항

✓ 2 mm external to the visible hinge of 

the leaflets

✓ Septal area, aortic portion – hinge of 

the leaflest

AV injury 가능


