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58 yo, male
• Dyspnea on exertion
• Hx of hypertension
• Hypertrophic CM suspected
• Echo

• LVEDD / ESD=38 / 21 mm
• SAM (not aggravated by Ex)
• EF 67%
• LAVi 30 mL/m2

• IVSTh / LVPWTh 12 / 12 mm
• GLS -14.0%
• MR trace
• TR trace, TRPG n/o
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EF=67%
E/A=94/94=1.0
EDT=301 ms
E/e’=19.2
LAVi=30 mL/m2

TR velocity, n/o

Septal e’=4.3 cm/s

Lateral e’=5.5 cm/s

E=94 cm/s A=94 cm/s

L wave

Cath and biopsy

Diastolic dysfunctionL wave
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LV diastolic dysfunction and PH
HCM proven by biopsy

High LVEDP explains PH.
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69 yo, female
• She had MV repair and MAZE surgery for severe MR and AF 2 years 

ago.
• Dyspnea on effort and AF appeared after 1 year of surgery.
• Echo

• LVEDD / ESD=50 / 28 mm
• EF 63%
• LAVi 76mL/m2

• MV mPG 3 mmHg
• MR trace
• TR mild, TRPG 35 mmHg
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Exercise echo
E: 190 cm/s

270 cm/s

TRPG: 35 mmHg

60 mmHg
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Exercise echo
Before After

BP, mmHg 168/92 180/93

HR, /m 47 84

Symptoms None Dyspnea

EF, % 63 69

E, cm/s 190 270

mPG, mmHg 3 7.5

MR Trace Trace

TRPG, mmHg 35 60

Why dyspnea?
Why PH?
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After handgrip

LVSP increased but 
LVEDP did not change.
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PCWP before and after 
handgrip 

After handgrip

V wave increased and 
PASP increased.40
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Changes in intracardiac pressures
Before handgrip After handgrip

LVSP, mmHg 143 201

LVEDP, mmHg 12 15

PASP, mmHg 46 63

PCWP v wave, mmHg 30 53

High V wave and PH with normal LVEDP

High LA pressure without LV diastolic dysfunction 

Stiff LA?
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• 6 patients with dyspnea
• 5 with MVR, 1 with unsuccessful CABG
• RV HF > LV HF
• PH
• Prominent V wave
• Symptoms possibly due to reduced LA compliance

(Am Heart J 1991;122:1184)
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Echo and hemodynamics 
Echo, mm Cath, mmHg RI, % surgery

LA LVED LVES LV PCWP V wave LVEF RVEF MVR

1 60 30 20 130/12 45 75 25 MVR

2 52 42 28 130/12 16 28 74 28 MVR

3 52 50 32 140/6 20 32 48 30 MVR

4 55 42 29 135/8 12→20 (Ex) 14→38 (Ex) 72 32 MVR

5 36 50 30 130/6 25 45 57 35 CABG

6 49 40 25 15→44 (Ex) 24→90 (Ex) 74 51 MVR

(Am Heart J 1991;122:1184)
Stiff LA syndrome
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(Heart Rhythm 2011;8:1364)
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Atrial ablation 
→scar formed at atrial walls and LA stiffened
→decrease in LA compliance
→increase in LA pressure
→PH

Incidence 1.4%
Risk factors
・LA scarring (a bipolar voltage amplitude ≤0.05 mV)
・LAD≤45 mm
・DM
・OSAS
・high LA pressure (Heart Rhythm 2011;8:1364)
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before after

PCWP after diuresis

(Heart Rhythm 2011;8:1364)
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LA strain may be useful to detect “stiff LA syndrome” after 
catheter ablation?
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Take home message
l There are 2 types of PH induced by left heart diseases.

l LV diastolic dysfunction
l Characterized by high LVEDP and high LAP (PCWP a wave 

and v wave)
l Stiff LA

l Characterized by normal LVEDP and high LAP (PCWP v wave)

l Stiff LA should be considered as a cause of HFpEF.
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