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Mitral Stenosis

• Mitral stenosis is a valvular heart disease 

characterized by the narrowing of the orifice of 

the mitral valve 

• Etiology

- Rheumatic fever

- Congenital

- Infective endocarditis

- MAC



• The First valse disease 

to be diagnosed with 

echocardiography 

• The First valve 

to be successfully treated by 

percutaneous intervention 

Circulation. 1968 May;37(5):789-99. 

J Thorac Cardiovasc Surg. 1984 Mar;87(3):394-402. 

History of Mitral Stenosis



• The Korea’s first open heart surgery (OMC) in Severance

• The first case of PMV was done in Severance 

History of Mitral Stenosis

09, Oct 1956    K-TV News



Natural history of MS with Medical Treatment

Olsen et al, Br Heart J, 1961



Prevalence of Rheumatic Mitral Stenosis

Nkomo VT et al. The Lancet. Vol. 368
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Rheumatic Mitral Stenosis



Trends in High Income Nations

Massell, Narula. Braunwald’s Atlas #2, 1995 Omurzakova et. al. Int J Rheum Dis 2009;12: 79

Break up of Soviet 
Union



Temporal trend of RHD 

RUAN, Renjie, et al. JAHA 2023

Global trend (1990 ~ 2019)

Old age 



Korea

“Korean Valve Survey”

44 Medical Centers

4,089 Patients with VHD in 2019



Kim JY et al. Heart. 2020 May 1;106(10):746-50.

Prevalence of Mitral Stenosis – Korea



Multicenter Mitral Stenosis with Rheumatic 
Etiology: MASTER Registry

I Cho, HJ Lee, GR Hong, et al. JKMS 2024



Temporal trends of ages, treatment strategy & 
use of anticoagulation rate/outcomes

I Cho, HJ Lee, GR Hong, et al. JKMS 2024



Temporal trends of ages, treatment strategy & 
use of anticoagulation rate/outcomes

I Cho, HJ Lee, GR Hong, et al. JKMS 2024



RHD – A Old Disease Still Affecting Today’s World

2000 2025



Clinical Dilemmas in Treating Rheumatic MS

• Assessment of severity and morphology of MS

- Discrepancy in gradient and area: low gradient 

severe MS

• Treatment strategy

- Treatment Strategy in MS with MVA 1.0-1.5cm2

• New imaging parameters for management

- Echo score for PMV

- Anticoagulation Strategies in Severe MS with 

Sinus Rhythm



Case 72 Year-Old Female

• Chief complaint 

Non-specific

• Co-morbidity – AF, Old stroke



MVA by 2D-planimetry: 0.7cm2



PHT = 194 ms

MVA(P1/2)=1.13cm2

MDPG=4.96 mmHg



𝐌𝐕𝐀

=
(𝐋𝐕𝐎𝐓𝐕𝐓𝐈 × 𝐝𝟐 × 𝟎. 𝟕𝟖𝟓)

𝐌𝐕 𝐕𝐓𝐈

= 0.6cm2



What is severity of MS?

1. Very severe MS

2. Severe MS

3. Moderate MS

4. Moderate to severe MS



2D Planimetry

• Reference measurement for determining 

the severity of MS 

• MVA<1.0 cm2 (very severe), ≤1.5 cm2

Transmitral  MDPG

• Hemodynamic significance in patients 

with MS

• Severe: >10mmHg (<1.0cm2);  >5mmHg? 

(<1.5cm2)

Pressure Half Time

• Time: peak gradient to ½

• Empirical formula: MVA=220/PHT

• Alignment and position is crucial • Loading condition, HR dependent

• HR should be reported at the image 

acquisition

• AF: average 5 cycles 

• Bimodal slope: 2nd half in mid-diastole

• LV relaxation abnormality: PHT ↑➔

underestimation of MVA

• LV compliance ↓, AR ➔ PHT ↓ ➔

Overestimation of MVA

Severity of MS

Baumgartner et al, JASE 2009





MS: Severity – PHT 

Decelerationtime (DT)

• Hatle et al (Br Heart J 1978;40:131) related the PHT to 

mitral area using an empiric equation:

Mitral Valve Area = 220/PHT = 750/DT

Note: constant of 220 msec is proportional to net 

compliance (of LV and LA) and the square root of 

maximum transmitral gradient and does NOT take 

into account active relaxation of the LV



MS: Severity – Pressure gradient
• Peak and mean gradients correlate 

well with cath

• Pressure gradients dependent on 

absolute pressures in each chamber

• Pressure gradient depends on heart 

rate and cardiac output



Changes of MS severity in ACC/AHA Guideline

No evidence!!

2006

2014

2020



Changes of MS severity in ESC Guideline

2006

No Clinical evidence for 

MV area cutoff

2012

2021



J Am Soc Echocardiogr 2023;36:3-28.



• From the Multicenter Mitral Stenosis With Rheumatic Etiology (MASTER) registry of 3,140 patients

• Inclusion: moderate and severe MS patients with a normal range of heart rate (50 -100 bpm) after excluding previous cardiac surgery or 

intervention and conditions that could affect the hemodynamic status such as anemia, thyroid disease, or infection.

• Age: 59.9 ± 12.8

Cho I, Hong GR et al. JASE, 2024



IJ Cho, GR Hong et al. JASE 2016;29:759-67



• Measurement error or inherited limitation of pressure 

gradient (HR dependent)

• Less severe MS group

• Low flow MS d/t LV systolic and diastolic dysfunction 

• Multivalvular disease (e.g., severe TR)



▪Discordance between the MVA and MDPG 

→ Low MDPG may mislead and underestimate the severity of MS

MVA: 0.79cm2

MDPG: 4mmHg

Severe swirling 

LAA thrombus

Less severe MS

Case : F/81 with AF



Moderate 
MS

Severe 

MS

Low-MDPG 

Severe MS

Good 
outcomes

Poor 
outcomes



Overall

(n=1248)

MDPG (<5 or ≥5mmHg)

p-valueLow

(n=322)

High

(n=926)

Age, years 59 ± 13 65 ± 11 57 ± 13 <0.001

BMI, kg/m2 22.9 ± 3.1 23.2 ± 3.4 22.8 ± 3.0 0.092

Sex (male) 308 (24.7%) 73 (22.7%) 235 (25.4%) 0.332

Hypertension 542 (43.4%) 148 (46.0%) 394 (42.5%) 0.287

Diabetes Mellitus 305 (24.4%) 78 (24.2%) 227 (24.5%) 0.917

Chronic Kidney Disease 73 (5.8%) 25 (7.8%) 48 (5.2%) 0.089

Atrial fibrillation 917 (73.5%) 246 (76.4%) 671 (72.5%) 0.017

NYHA over 3 298 (23.9%) 60 (18.6%) 238 (25.7%) 0.010

Cho I, Hong GR et al, Circ Cardiovasc Imaging. 2025



Overall

(n=681)

High

(n=548)

Low 

(n=133)
P-value

Mitral valve intervention 497 (73.0%) 441 (80.5%) 56 (42.1%) <0.001

PMV 119 (17.5%) 112 (20.4%) 7 (5.3%)

MVR 350 (51.4%) 303 (55.3%) 47 (13.4%)

PMV and MVR 28 (4.1%) 26 (4.7%) 2 (7.1%)

Overall

(n=681)

High

(n=548)

Low 

(n=133)
P-value

Time to Intervention* (years) 1.8 ± 3.4 1.5 ± 3.1 3.9 ± 4.7 <0.001

Cho I, Hong GR et al, Circ Cardiovasc Imaging. 2025



• Decreased LASr showed significant predictive value for the outcomes (AUC 0.644, p=0.013)

• The cut-off value for LASr : 8.7% (51.9% sensitivity, 76.3% specificity) 

LASr < 8.7%

LASr ≥ 8.7%

Cho I, Hong GR et al, Circ Cardiovasc Imaging. 2025



DY Kim, GR Hong et al, Canadian Journal of Cardiology 40 (2024)

PMV vs MVR



Take Home Messages

• Is not forgotten valvular heart disease

• Decreasing prevalence in high income developed countries, still prevalent 

VHD in low-income countries

• Global burden of MS has changed significantly compared to the past, and 

there are significant differences across countries

• The changing trends in MS, but no significant improvement of management

• More clinical data and detailed classification are needed for further 

treatment of MS

Rheumatic VHD



Structural Heart World 
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Program Directors



With the Love of God, Free Humankind from Disease and Suffering



Vahanian A et al. 2021 ESC/EACTS Guidelines for the management of valvular heart disease

OAC is recommended
✓ History of systemic embolism
✓ Thrombus in LA 

OAC should be considered
✓ Spontaneous echocardiographic contrast in TEE
✓ Enlarged LA 

(M mode diameter >50mm or LA volume >60mL/m2)



MVA 0.9cm2

SR, Holter: No AF



Multiple cerebellar and cerebral infarction

No definite AFSB1000



Mild swirling in LA and LAA
Decreased LAA emptying velocity
No intracardiac shunt



• Mean follow-up period of 92.3 ± 59.9 months (IQR 42 to 

119 months; median 96.3 months).

• Systemic embolic events developed in 124 (14.1%) 

patients at a rate of 4.0 per 100 patient-years (95% CI: 

2.5 to 5.5).

Under Revision





HJ Lee, I Cho, JY Suh, GR Hong, Eur Heart J Cardiovasc Imaging. 2024 Dec 31:

• Unsuccessful procedural outcome: suboptimal post-procedrual MVA (<1.5 cm2) or newly developed MR grade ≥II.

• For PMV candidate patients with Wilkins score by echo ≥7, CT-based 

reclassification potentially improve patient selection and procedural outcomes.



MS: Pitfalls of PHT 

• PHT reflects the rate at which left atrial and ventricular 

pressures move toward equilibrium in diastole.

• PHT will be shortened if:

- LV diastolic pressure rises faster than expected

Aortic regurgitation, Noncompliant ventricle

- LA pressures fall faster than expected

ASD, Noncompliant left atrium (chronic AF)

• PHT will be lengthened if:

- LV diastolic pressure rises slower that expected 

Abnormal LV relaxation (note: peak velocities usually low)



Pressure gradient; Pitfalls

High gradient with large MVA

• High forward output

- Hyperdynamic LV with high output: anemia, exercise

- Significant mitral regurgitation

• Tachycardia: shortens diastolic filling period

• Subvalvular obstruction (chordal calcification)

Low gradient with small MVA

• Low forward output (Low stroke volume index < 35 cc/m2)

- Reduced LV function with low cardiac output

- Increased LV diastolic pressures (diastolic dysfunction , AR)

• Low LA pressure (ie: with bradycardia)


