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Ultrasonographic study of postsystolic shortening of the left ventricle in hypertrophic
cardiomyopathy
Wan Juan, Liu Zhaoyou
Department of Ultrasound, Affiliated Hospital of Jiangxi University of Traditional Chinese
Medicine, Nanchang 330000, China
[Abstract]:Objective:This study aimed to assess the changes in post-systolic shortening (PSS) of
the left ventricular myocardium in patients with hypertrophic obstructive cardiomyopathy
(HOCM) using real-time three-dimensional echocardiographic automatic quantification (RT-3DE)
technology.Methods:A total of 39 HOCM patients from the Department of Ultrasound at Jiangxi
University of Traditional Chinese Medicine Affiliated Hospital were included as the HOCM
group, and 41 healthy individuals of similar age and gender who underwent physical examinations
during the same period were selected as the control group. RT-3DE examinations were performed
on all participants to compare conventional echocardiographic parameters,left ventricular diastolic
function parameters, the distribution of PSS in different segments of the left ventricular wall, and
the average post-systolic strain index (PSI) of the left ventricular wall.Results:The HOCM group
exhibited significant elevations in left atrial diameter, diastolic left ventricular posterior wall
thickness, left ventricular ejection fraction, left ventricular outflow tract peak pressure gradient,
mitral regurgitation, and interventricular septum thickness compared to the control group
(P<0.05).In contrast, left ventricular end-diastolic diameter and left ventricular end-systolic
diameter were significantly decreased in the HOCM group (P<0.05).There were no significant
differences in the E/A ratio and E/e' ratio between the two groups. However, the deceleration time
(DT) of the E wave in diastole was higher and the late diastolic tissue velocity peak (a') was lower
in the HOCM group compared to the control group (P<0.05).The probability of PSS occurring in
the basal, mid, and apical segments of the interventricular septum was significantly higher in the
HOCM group compared to the control group (P<0.05).The average PSI in the HOCM group was
significantly increased compared to the control group (P<0.05).Conclusion: Patients with HOCM
may exhibit early myocardial shortening in the left ventricle.The application of RT-3DE
technology for quantitative analysis can detect the occurrence of PSS in different segments of the
left ventricle, which may have implications for clinical evaluation and intervention.
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technology;hypertrophic obstructive cardiomyopathy;post-systolic shortening.
IS : AEERFERE M OHLE  (hypertrophic obstructive cardiomyopathy, HOCM) J& THE/ERY
OHUURR—Fh, HgREALT BT AR E B ER RS2, W R Mg (% R R BN 70l
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LT I O WU R IR R N DA 5 46 % (Postsystolic Shortening, PSS) PSS Al
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1.1 i PR BERE
111 —MRBERE ARBESOR FRET A7, 76 2021 4F 1 H-2023 4 5 A A, EBCTILAHE
PRI B BR e 8 A RHEY 39 il HOCM /8% 9 HOCM A » 5 21§, & 18 fil; ik 30-57
%, P (42.95+7.62) % SEFEFEEL (body mass index, BMI) : 21-23kg/m?, ¥
BMI (21.95+0.83) kg/m* o WBE R 41 (1A ~ FEAHVCECAY R 5 B8 ot R » 1t
21 i, ZetE 20 il AEES 29-60 %, Py (41.8847.73) % ; BMI:20-24kg/m*, T3
BMI (22.02+1.49) kg/m? e
L12 BN HEDR e . DI APRE: DOF R > 18 % o @K IR PRAEIR ~ o8~ L3

(transthoracic echocardiography, TTE) AU HE MRI 124 HOCM® » @& D E i HiES F
Bk & K B #E ( left  ventricular  outflow  tract
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F#R# 9 1.0-5.0MHz B S5-1 #k, MEBFRZLEHNIE (left atrial diameter, LAD)
O EEIKAKIAGEEJEE  (left ventricular diastolic posterior wall thickness, LVPWD) ~ /&
L ZE BT M43 %0 (left ventricular ejection fraction, LVEF) ~ 720 % i H 18 & KNI (H E 2=

(peak pressure gradient across the left ventricular outflow tract, LVOTPG) ~ 23 f i #ll
% 6] B% JE & (interventricular septal thickness, IVSD) , A /0 ZE &K K NE (left
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ventricular end-diastolic diameter, LVEDD ) ~ Z /0> Z Y 45 K B A 2 ( left ventricular
end-systolic diameter, LVESD) , &/3KFH " RMMALEEIEE (E) ~ SP9KMEI —JeHim
MEEIEE (A) ~ ZRMEFK M E W EEES 8 (deceleration time of mitral early
diastolic inflow velocity, DT) , 2N EEMEIAET ok R HAH A IB BN EEFIE(E (peak early
diastolic tissue velocity at mitral lateral annulus, e’) FIETIKIAMEIAA S ZENHEFIEE (peak
late diastolic tissue velocity at mitral lateral annulus, a’) , F11% E/A ~ E/e’ ° RT-3DE f& &%
H X5-1 835, P 1-5MHz, JE5) =4EF2F R QLab 9.1 ¥(F 3DQ dvance & 1453 47 fiff 77
FNHEhBE R BESE 4 OB AR Eh B = 4EER - T HOCM ARV O ZEBER 702 1T B
T RRZEET 738 1B (RLFERTEE ~ MBESFRYEEREL ~ FRIBADRE) | #1177 HohmE
AT DL o FEASO LT B RS &7 5K B o — 28 45 K A A€ O PSS o R UL 4E J5 N AR R K

(post-systolic index, PSI) = (4=/0o5f) i BIRY 171 [ B 3 28 - W 4 A B £ [l L R 28 ) /4
B AR T AN (E R 2R X 100% © 2~ FT 3B ILT LY PST © PSS [HTE:  PSI=20%™ °
L3RIt E 40
12 F SPSS19.0 it B % Excel B H AV EHR #ATALEE o TH B EORHYFF & ES AL (
) EFUR, ABENEBSTEOREA R LECR A HOLEEAR cfge; TR RICUEIER (B
X £s
DE) [n(W)E=, FH R o LEZEENT 0.05 BESHEL -
2. GiR
2.1 —fRBTRIXT B

A EE — AR LR, A ~ S~ BMITESe 228 L (3 P>0.05) , W1
1 WAHEE — BRI L

HA| %% R (B/2) S BMI
42.95+7.6

HOCM4H 39 21/18 " 21.95+0.83
41.88+7.7

X RRZH 41 21/20 3 22.02+1.49

ZitE x?=0.164 t=0.629 t=-0.237

P{E 0.686 0.531 0.813

2.2 S E A LI E NS EGHE T

HOCM H 5% BZH%F Y, LAD ~ LVPWD ~ LVEF ~ LVOTPG ~ R i Fl IVSD 7 2 14

A, LVEDD ~ LVESD ¥ 3 /N (P<0.05) , W32
F2NWAEFEF OB ENSEHITIE ()

X xS

b m g EVEAER ELERN ACEREERA

I ML
HEH| %L s EE 5% [N
(mm)
(mm) (%) (mmHg)
X BR2H 41 35.35+4.28 10.21+1.52 65.74+7.24 13.32+6.35
HOCM H 39 41.13+6.04 11.75+£2.98 75.23+5.63 76.26+6.21

t1H 4.958 2.933 6.522 44.792
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P{E <0.001 0.004 <0.001 <0.001

— /I~ b N =3

TR AL =EEK N .

e s e o L EREAIN
2551 BT —RMERIR(ER) e EPEE KB W7
2 (mm)

J& (mm) (mm)
X REZH 41 0.52+0.03 20.76+4.24 43.37+4.76 27.73+1.51
HOCM“H 39 1.57+0.73 23.45+5.12 40.71+5.34 24.02+4.96
t{H 9.205 2.565 2.355 4.573
P{H <0.001 <0.012 0.021 <0.001

2.3 HBE L OB EFIKIGES BT L
WEEENEA~EeLHEZR, HOCM EH) DT X FE &, aix BB 4HE A

P<0.05, MF3
FIWMALELOEFKGESEULE ()
X *s
HA — 2R3 1Ly A 1R B 2H 25 1=
) &F 9K 1A xﬁ&ﬂﬂjm% ML E I ?f%ﬁ\/ﬂ;ﬁﬁﬁﬁ,ﬂ HH iz
ZH 5] BIEL  FEUE(E /&7 KR — 2o R (ms) B o K & [
7 PRI (ms. (cm/s)
X FRZH 41 1.01+0.28 201.03+86.43 9.24+2.64
HOCM“H 39 1.17+0.48 253.47+116.75 8.02+2.45
tfE 1.832 2.291 2.140
P1E 0.070 0.025 0.036
— JINE i 92S OE e — 7N
. CammEmEsm Ry O SRR R
ZHA BlE e BE A&7 5k ] R A 4R B
BEHEEIEE (cm/s)
JFIEE
X HRZH 41 5.95+1.89 14.56+6.76
HOCM# 39  5.11+1.67 12.9245.04
t{H 2.103 1.225
P1E <0.039 0.224

2.4 AEBE /D EA T BLPSS S0 TH it
HOCM AV ZE [FIFFEEREL ~ FRIBALORBIA L PSS HUBER LU IRA B3, £RAF

LD 3

(P<0.05) , W#*4
FLAWHBELODELTTE PSS HAtEML (n) |, %]

ZH 5 ST B FE[EfREEE HH 8] Bt ENE
X REZH 738 5 (1.54) 1 (0.43) 1 (0.43)
HOCM , o

i 702 31 (13.25) 10 (4.27) 8 (3.42)
1B 20.343 7.541 4.078
P{H <0.001 0.006 0.043

2.5 PRAH B E A2 B EE -1 PST LB

HOCM 4 j&,

SEES PSI LA FRAARH BIE R, EFBEAESIT%E L (P<0.05) , WFES
KEMHBELOERFH ST ()

X xS

Hil

% Wt e B AR TEEK (%)
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X RRZH 41 2.31+4.01 0.43+0.67 0.38+0.62
HOCM

i 39 7.25+6.81 2.7742.15 2.42+2.04
t1H 3.977 6.640 6.115
P1E <0.001 <0.001 <0.001
30718

A0 EE KRB E SRR A E R B R IR R PSS, RIUA K4k i = -
W3, PSS AIHES DLBRIMARSS, T HOCM B# PSS X AEFME | w5 DA 4L K
FERAE RS o Z 4R HOCM B PSS B ENHZIT KGR AEER X - @5 O
HEEEENZE TR, aTEMRMEOIIES ~ 851 R IhEEY o ML 48, RT-3DE
AJE = Eh B RE FEREERI O =EThEE, B R mEE M o A5 R A RT-3DE HARY
b HOCM 3% 5 (R \BER) PSS FFIE, IR SR B -

AR EERFAH: HOCM A5 ERZEAHL, LAD ~ LVPWD ~ LVEF ~ LVOTPG ~ —4&
M SCAAT TVSD 31K, 1 LVEDD ~ LVESD &3/, IHARE AT E/A ~ Ele' TR B 22
5, HOCM AR DT B AR, B AR, ZFrAASIT%E L (P<0.05) , &
B HOCM & £ L E M ThEERE , HOCM B E £ L EEFKIIEEZ i - LAD B Z I K,
HFERSGHEEFRRSEOAOBENAE, GLBFEGIELRFEMENRE X o LVEF 218/
OB HE SO EHRARPBSHLE, v U E O F IR I H mee s, 26
B EF DA O 4 D) BERE IS A B ZEHEFT o 1 HOCM %561 LVEF Sf#FEF 2R, (2]
BEH NS RUMEFE  OIFEEFE RO LS i H 8% 512 W68 R 2
LVOTPG>30mmHg, ZAH513KH HOCM 35 ) LVOTPG FH & = T & - HOCM B3
IVSD ¥4 RGeS FAMAR S, DI mANRMNING, KPEDESOIZIEE, Rt
/y\‘l‘RE[H] °

B HOCM B E /) PSS MU A £ R FEEIREEN BAR, EfgShL0E
BARETRINBER B/ A — BRI R R, $R PSS A 4 —EfEE LI T HOCM B & 70
ZETIRIIBEROIE I o X S BRI RIEH PSS R A MBI, 55 AT 5K A B A5 o
AW H HOCM & PSS A £ ZANXS R AT PST XA R, E AR AR HGE R
BAEE o XEHEIAALZIOIERE, BEOILEIEShEFKIIgEZ M, SEOZX R
PSS FIRH M AR & 5 T IEE ORI o PSS 2 —FhEUR TR, AT LSRR L LS M 8775
OABIFFTE » TR DS IILIS & F 15 LIL, PSS #F R EF I OIFERKIERE GRS
P o W RO IR PSS RGN Tlm R A B 28 S, /] LU i3 B @ RARAR T i fit
5 51519 o ] RT-3DE /R 7] LLSER E R B O ge F &7 sk 72 22 D B & R0
LB AT IE DL, FF T8 B 4T LAVREAS & 17 BR B AE TH BE o S ixX PR, T
DU e T e D E AR B OIS s ZE R, HiFl HOCM AR 2ERIE -

HOCM EELOER NEN L OZENARE REE - RT-3DE HA T LI Z.0FD)
BEAN R 2SR AN R R B A AT VEAG , PTBRHIm R R A2 IR T G i & B E E 5k
FIFZNE o SRTHT, REEBEA IS UG R AERS, RT-3DE HORTFI RSB 1Z A T1F
BrOTRERIRIEL AR  ZRIFFERIREAR & M /N, AR 2t — G INE AR & DU SR 7045 R Ay
AIEEME -

2 & ik



http://www.biomedrxiv.org.cn/article/doi/bmr.202507.00065
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

bmr.202507.00065V1

[1]Playford D, Strange GA, Atherton JJ, et al. Clinical to Population Prevalence of Hypertrophic
Cardiomyopathy Phenotype: Insights From the National Echo Database Australia.[J] Heart
Lung Circ, 2024, 33(2):212-221.

RIGEE FEhe, EEBE 2B HB A O oh B AR & 4 IR 1 L35 (1.4
5 BT AR, 2003, (04):231-233.

[3]JLIU W, ZHANG Y, LIU Y,et al. Assessment of left ventricular systolic function in
hypertrophic cardiomyopathy patients with myocardial injury: a study based on layer-specific
speckle tracking echocardiaography[J].Int J Cardiovasc Imaging, 2020, 36(11):2129-2137.

[A1EVLK, B HEEANE,E. —gEF OCEEERT BN EE 2R BE L OI6E
HIlERBEFE]. R A EE A2 24, 2018, 34(10):895-898.

51 RER & DMER YD 2FEMAEER IR S SIRTHEREE, TR Oomeg
WARSHEEZN . TEMANEEROIRZE S5I8TIEED]. PO MERRE,
2017, 45(12):1015-1032.

[6]BRAININ PHOFFMANN S,FRITZ-HANSEN T,et al.Usefulness of postsystolic shortening to
diagnose coronary artery disease and predict future cardiovascular events in stable angina
pectoris[J].J Am Soc Echocardiogr, 2018, 31(8):870-879.

(716,275 07 AR TR 55 SEiy = 4Ei@ = D s B vFA BB O R IE R B O LR R £ O 22 DAL
BOR BT RELD]. F E B 225215 2 24, 2016, 24(10):758-761+765.

[B1EVLI%, & F & 4459, % =l s Dol R Bl BT Bt 2B s i 858 22 D ZhBERY
[ PREFFE1I]. 7 E R 5 R 2247, 2018, 34(10):895-898.

[OIXEE . BAEOEFmEEMEERG I OMERBIMED] . IHPEEZRE, 2021,

50(3):458-459.

[101B&FE, (EEEWT, 751, % =458 0o B o€ BHEARIETFM A OB TR LI RE )
RFMED]. FHEE 21524748, 2019, 28(3):192 — 184.

[L1)F R EREIA 2 58 A R R G br 2o O 2 it B A8 RE VR T HE /R 2 A8 RE P OO LYW
[ R FEIR X i 5[], 7 E B R 2478, 2022, 37(03):298-301.

(1215 ML, R = 57 XRRE, 55 3 RO AL DI BR ARG VS Bk A B A FEL A O L — 20 9 S It RO R
ST H ETEIAIRAE, 2018, 33(6):585-590.

[131V5 2, AR 2L, FR 32 8, 5 . B 28 BBV AN i O JR B0 O LM 48 5 e e 0] P 22 R 2 e
2012, 32(16):3386-3387.

[14]F . =4E8 A O 5h B 5 81 E EHORTER/ O B & PCLA GBI MME I ATS AT R E 4
ZR7E, 2021, 32(09):1077-1078.

[1S]BCRE S, — e, 2 8 45 I B AR R D R 5 K = (R FR VIR R 5 20 28 D LI A 5
RS HLER (D] A EIFEER 24 A5, 2020, 35(10):1006-1010.

[1617EFTHE, 5K TH, 2= 5 &, 3. =45 A O B shi@ BBORVEM /O B & 2 EGE IR Bk
ARG O BB RMAETIEE]. H E E 2525 0K, 2020, 36(01):6-10.

(171 PR E], 7 325 SREL MG, 55 SE I = 2888 A PPN AR SR 2 D L (83 7 25 D LT BRA R S U
YR DI RERY AR (L. I PRI 7 £ 2270 75, 2015, 17(5):308-311.



http://www.biomedrxiv.org.cn/article/doi/bmr.202507.00065
WEFRENA CRE AT VI 1Z SR I, biomedRxivilAT K AMRAER . B ARG RV LA .

bmr.202507.00065V1



