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Abstract

Objective: To evaluated the structure and function of the right atrium(RA) in apical hypertrophic
cardiomyopathy (ApHCM) were by using two-dimensional speckle tracking imaging technology
(2D-STI). Methods: Twenty-eight patients with ApHCM and 45 normal controls matched by age and
gender in the Second Affiliated Hospital of Anhui Medical University from January 2024 to April
2025 were selected and included in this study. The conventional echocardiographic parameters and
two-dimensional strain parameters of the two groups were analyzed and compared. Results: Com-
pared with the control group, the anterior and posterior diameters of the right atrium (RAd), the
minimum volume of the right ventricle (RAVmin), the pre-systolic volume of the right atrium (RAV-
preA), the thickness of the ventricular septum at the end of diastolic phase (IVSD), and the thickness
of the posterior wall of the left ventricle at the end of diastolic phase (LVPWD) in the ApHCM group
were all significantly increased. The right atrium emptying fraction (RAEF), the tricuspid annular
plane systolic excursion (TAPSE), the right ventricular systolic displacement area change rate
(RVFAC), Systolic velocity of tricuspid annulus (S’), right ventricular global longitudinal strain
(RVGLS), right ventricular apical strain (RV apical strain), right ventricular middle wall strain (RV
mid-wall strain), right ventricular free wall strain (RVFWS), right atrial strain during reservoir
phase (RASTr), right atrial strain during conduit phase (RAScd), and right atrial strain during con-
traction phase(RASct) were all significantly decreased, and the differences were statistically signif-
icant (all P < 0.05). There was no statistically significant difference in the remaining parameters
between the two groups (all P > 0.05). Conclusion: 2D-STI can quantitatively evaluate right atrial
dysfunction in patients with ApHCM, providing more reference information for the clinical assess-
ment of myocardial injury in patients with ApHCM.
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1. 55

LB B B0 LI (apical hypertrophic cardiomyopathy, ApHCM) & AE & B0 jILR i) — RS R TY, K
AR R b BB JE RO L BT 0 1 1 15%~20%, PLZE B FLSKMIKSE DL R O AR O LR JE N RAE, &7 7K A
AR/ s RN “ BB TEARII SR [1] [2]0 ORI FERE AT 45 45 0o 78 f e, 1 — 2251
O AR T RE S SEIN T B DR L O )R SRR BEIR R A AR, B AT UL R DR A R A
FWR OESEIR[3]. T EAEXT T ApHCM 9T, ZHEdh T HE O &G EIIGE. BN LR
ApHCM 3% 7 5 Dy Re ket LA /2 b5 4 sk 2 1, 1 HAA & IR A EIRERS, 7o, A= 80N Th % 2 Bl
HIIE R RE[4]-[6]0 1HZXTT ApHCM W45 b DhRe B F b o s 540 SEL 5 DR B AHE, AHEAK
W, A s AN F AR BRI A E AR, WA Rt EEF AR . B AME o R
fEA =L, E AR ARG YRR EZEH 7], ik, ApHCM 4 = DyRejddmr, A5 b5 45t A
DiRe I Re A TR . BT AR WA 22380 ApHCM (&35 1945 5 DhRe AT 72 o AN 9 5 76 S — 4 B
R B % (Two-dimensional speckle tracking imaging, 2D-STDF AR ) ApHCM S 4 FHohae ik, LA
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2. EMEFHE
2.1. MEMR

IEHL 2024 1 H~2025 4 4 H 2 BIERERFE B ERBBUA ) 28 4] ApHCM &3 . ApHCM 44
N @© fREE (o E SRR ERL GRS W 57T 4R R 2023) #ii2 i ApHCM, BIIGR FASREAA
B ORI EBELE > 15 mm. HEBRAR#E: © HEEALE 3204 42 B I KNKFBLEXIR, BIFEGR
HRARIEE S ARA, A ORI ERREEROIUE EE . @ HARALHR. @ &
JE BERIE O RO R 7 B S O L RE R . @ BB E 2, TRiERE]
BB B, PN FIISRIR GRS i fE B SR 45 By IR BTN RSB MERE R, &
W T AL R R E R E T VT, @ BB MR R B AR B 0t S REHEAEIHES : SL-YX2024-098).

22. UB/RFE

KR L Bl 2 WX GE Vivid E95, M5S£k, #i# 1.5~4.6 MHZ, HC#% EchoPAC T{Fufi.
BE B MEM, EH OB, SREZRDELS =0 AL ERZIASEIR . 0N &4 =07 /5 12(Right
ventricular anteroposterior diameter, RVd). £ /5 i J5 /2 (Right atrium anteroposterior diameter, RAd). #F7KAK
1A= (8] B )2 ¥ (Interventricular septal thickness at end diastolic, IVSD). #F3K K /£ = f5 B2 2 fF (Left ventric-
ular posterior wall thickness at end diastolic, LVPWD). =3RS 45 #1137 F2 (Tricuspid annular plane systolic
excursion, TAPSE). =RIWIMM|EE I 4533 (The contraction rate of the lateral wall of the tricuspid annulus,
S)o EFRORMIELUIE, BN ZHEN AR TS, FE) 0 ml A EA = A5 O N R SRS T .
R4 H BT A ZE AR ] % AF(Right ventricular global longitudinal strain, RV GLS). 47 & 00 AR BN AR
(RV apical strain). A7 % 18] B A5 (RV mid-wall strain) 45 % L6 BUN AR (RV basal strain) A7 5 il 55 BN
A% (Right ventricular free wall strain, RVFWS). #7575 73 £ (Right atrial emptying fraction, RAEF). 77 /5%
KZF(Right atrial maximum volume, RAVmax). £ )5 & /N F(Right atrial minimum volume, RAVmin).
A1 U4 BT A B (Right atrial presystolic volume, RAVpreA). 77 /55 fifi % % 4% (Right atrial reservoir strain,
RASr). 45 f5 1818 #AR 4% (Right atrial conduit strain, RAScd)~ 45 55 W4 % 4% (Right atrial contractile strain,
RASct), PR A KT H H A = A AE L % (Right ventricular fractional area change, RV FAC). AT H %L
P 3 RECEIME, TRE A G PRIL LR Tk, 8 HUEE A5 O 3l B S BB AR S8
23. GitE S

KA SPSS 25.0 Lt ATk A, EREBERFAES DML £ lEE(xX+s) "R, MFEES
S3A BIH HALEO DY 73 A #0(Q1, Q3) K as, PR MIEZRS /Ay, RAHMAIAEA ke, Hfa—4H
AFFEIER T, KM Mann-WhitneyU FESHRE . 7328738 & DUEL(H 70 th)R s, AL HLECR A
7R B B Fisher G #4450 . F 5 Y5 R Bland-Altman BT /04T, P < 0.05 A% RH G %=

e
3. &R
3.1. IEpREL: gt

ApHCM ZHAIKH AL IME R, 4F0S . B, IR PRI IREL, IR AF0KIE. RRIR. OR L

VIS IHE (P Y >0.05). W% 1.
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Table 1. Comparison of clinical data between the two groups

= 1. PRLAIElIEAR FERHEL AL

— ARG R T AR ApHCM 4 (n = 28) SHE A (n = 45) X2t/z A P1H
() 21 (0.75) 25(0.56) 2.800 0.094
() 58 (46, 66) 57+11 -0.511 0.609
£ i(cm) 167.6 £ 6.7 164.5+8.2 1.680 0.097
1A 5 (kg) 64.5+6.7 61.0 (57.0, 66.5) -0.613 0.540

A E i (kg/m?) 229+1.7 232+25 —0.601 0.550

145 H (mmHg) 1235+ 14.5 126.0 (114.5, 135.0) -0.392 0.695

#75K . (mmHg) 71.0 (67.0, 80.0) 76.8+£10.0 -1.398 0.162

R IMAR (m?) 1.7+0.1 1.6+0.1 1.151 0.253

LF(IRIGF) 6949 71410 —0.588 0.558

3.2. BEILSIEEARSH

5xtiE4l s, ApHCM ZHff) RA. RAVmin. RAVpreA. IVSD Al LVPWD ¥J8] .77, 1fii RAEF.
TAPSE. RV FAC. S’YJBRHIR, ZFIFLHFE (P Y <0.05): HARF S O3-S E:
LG (P B >0.05). W#E 2.

Table 2. Comparison of basic parameters of echocardiography between the two groups

2. MEEBEOHERERSHLILR

IR O E S ApHCM 4 (n = 28) Xt R 2 (n = 45) t/z 8 P1H
RVd (mm) 203+23 20.0+2.0 0.716 0.476
RAd (mm) 441 +4.4 419+35 2.367 0.021
RAEF (%) 35.1+126 48.1+10.7 —4.745 0.000

RAVmax (ml) 459+12.9 419+85 1.607 0.113
RAVmin (ml) 29.0+75 218+6.5 4.348 0.000
RAVpreA (ml) 40.5 (33.0, 49.8) 32.0 (28.0, 36.0) -3.175 0.001
IVSD (mm) 12.5 (11.0, 14.0) 9.0 (8.0, 10.0) -6.772 0.000
LVPWD (mm) 10.0 (9.0, 11.0) 8.0 (8.0, 9.0) —4.542 0.000
TAPSE (mm) 1.5(1.1,1.7) 1.8+0.3 —4.703 0.000
RV FAC (%) 351+13.0 479+112 —4.435 0.000
S’ (cm/s) 11.8+2.6 14.8 (13.2,17.0) -4.964 0.000

RVd: AERTER: RAd: fAEHTER; RAEF: HEHET 704G RAVmax: H KA RAVmin: /57 B/NHR;
RAVpreA: £ 0 A 4RI 28 ; IVSD: = [8]5 E ; LVPWD: A = 5 BEJE & ; TAPSE: =2 3RIN4E 16755 ; RVFAC:
FOEMMBABLER; S =R BRI SEEE .

33. AILNESH

5xtHEZHAEL, ApHCM 41ff) RASr. RAScd. RASct. RVGLS. RVFWS. 7= Ha B LI BU i
I T AR N AR SR, 25 I Gi i 7 (P < 0.05); A7 %8 35 JEE BRUSC 4 T 1) W A1 7 A8 1 4L 22 1) P
W Z (P> 0.05). W7 3. (E1)

DOI: 10.12677/acm.2025.1592557 795 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1592557

ARG

Table 3. Comparison of basic parameters of echocardiography between the two groups

3. MARNESHELE

NAFZHY ApHCM 4 (n = 28) T2 (n = 45) t/z 8 P1H

RASr (%) 17.0 (13.3,23.8) 30.7+8.0 —5.469 0.000
RAScd (%) -8.1£39 -16.0 (—22.5, —14.0) —6.082 0.000
RASct (%) -10.0+4.9 -12.7+45 2.348 0.022

RV GLS (%) -143+48 ~-18.1+3.1 3.822 0.000
RVEWS (%) -15.6+5.7 —18.4 (—23.0,-16.6) -2.695 0.007

RV apical strain (%) -92+32 -16.9+5.1 7.849 0.000
RV mid-wall strain (%) -17.7+53 -20.6+4.8 2411 0.019
RV basal strain (%) —20.5 (-22.9,-18.3) -21.0+3.9 —0.488 0.625

RASr: £i IR AL : RAScd: 475 ilIE N A RASct: A7 A IRAT : RVGLS: 47 ZYAALARNA; RVFWS:
F O E B REN S RV apical strain: 47 309 NMAF; RV mid-wall strain: 47 % 1 [A] BB AF; RV basal strain: 47 % 2
JREL IR .

Moasurements Measurements
Strain, R-wave Strain, R-wave

Figure 1. Right atrial strain at each stage in the ApHCM group and the control group. 1a was the ApHCM group and 1b was
the control group
1. ApHCM BT BRA A B ATHANZE. 1aJ9 ApHCM 4H, 1b HxfER4E

34. EEMRIE

Bland-Altman &7~ RASr. RAScd. RASct. RVGLS 7E W EEE P S W a3 1a) i) — Bk 3 B 4. WA 2.
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Figure 2. Bland-Altman plots for intra-group and inter-group consistency tests. A to D are intra-group consistency tests, and
E to H are inter-group consistency tests

E 2. AR LE B —B 44438 59 Bland-Altman B, A~D RHAN—EHMHIE, E~H REE—H 161
4. it

HCM & — P Ji & PR IR M 0o I8 0073 » 70 38 B 1 BB R 2050 1/500, B nT S 80 B O
HEAT PO 1838 AL IR VR R JE A O I AS R FE[8]-[10]. 17 ApHCM 1A HCM (RN 2 WL —Fh 7 B,
KIRFALEH HCM 1 20%, (HEFET R A4 5 5 6] 6 AR E A HCM FE AR 249 [11][12]. BT AEEERAL 5 %5
T AR ORHE, LIEXRT ApHCM WA, 289 T80 A%, X140 55 DIRE T 70 AR X420
SR AT R 2045 s D I BB S . RS E, A S5 ESSEME, AN OSERBEEREE
EH . fEIhRE L, AEEREAOE AP WE G &I, @EH. W= ThRER R A =R
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B MNKISRE, 4EIhaeUE ] fe o 20 Ihae. Kk, AWF5 B ERN A 2D-STI #1111 ApHCM &3
A4 IRE, 9 ApHCM B85 (195 175 PPl A0 S0 T A S A4t

ApHCM H#H £ FIARERA AL BOARG RS, (HA I 73R H BAR E9 M Bk T1E % 256, (=
AR A The SR AR RE AR C L IR AR5 05[ 13] o T /2 58 Th RERR RS 2 S 30/ b3 J6 ) Tt  aded file
kAL 1 2 B A LA, R 5| AR R B e Eh K s, B B B L S T e R .
Fr 5 R R S A A, AR B L R ) S U I A, 5] AS RT3 R BN Ik e R B R
PEA O IhRE M A5 B E[14] [15].

A7 ApHCM 41ff) RVGLS. RVFWS. TAPSE. RVFAC. S’HEAKF X4, X8 ApHCM
BEAEMBAD R EE NCEEEWC, X 5MAT L REA . M ApHCM #3475 &1 B
MDA SBAFAE 2 22 5. Fodh, A7 Z A0SR B v ) B BN 1] AR AR T 0 HR 4 68 25 B A1, 66 S B
LA A S R IE U N . X —BIR AR S5 EAFTTBRMNVNERFEEHEG R, P AE0RE
A la BN RO R, TR BV N AL, G BONIE S 38 BIU/INGE BARTE IR #1500
A BT O UNAE F, ABTE A E P8 S O WA 4R IR R, A5 == O AR BRI ] B LS
PERTREEE 5 240, I B Jie AL H B i () 0 R ME AN AR E (6]

KT GRS 3, At fds R ER, SXAME, ApHCM 411 RAd. RAVmin. RAVpreA
WG K, 1 RASr. RAScd. RASct U 2R T, £ ApHCM B354 b5 %> D Re i S ) JLAAT 14 44
UM GE DM T IEW AR CRME BEER . WIMRTREANRN T EWAE YA S KThaE B
IR, FECET IR DS A U FERRAG,  JET SRR S A ARG RS B R A =R D e — A
TR, A R A MR RESE T, IR T A 5 AR N 16] . RN B A5 55 25 & F fer B S 20 A5 5 K
4345 5 (O LA B 52 B0 FE AR A5 0, AT 5 0% AN A (945 155 T et 0 BE 5 B o

AW FRAFAE—E R (1) ARFF RN 2D-STI 4381 ApHCM 94 B Thig, R =458 .05
KA, BAE—ERRRE; 2) HARMERD, 5T R4S DUE— P35 2D-STI {4 ApHCM
BHE A ORI TSR MERY: s (3) HRTIRBAE A0 5% F I A O sl B T i, TR AR 52 45 A
FrC 53 3 M KA AT B AR — € R BRI s (4) (O IERZ IR A P VAl I “ bR ifE” , ARBFFEAR BN 2D-
STI 5 O A ESLIR NI R LU, DAVPAR FEAE VP A5 s 285 A6 A0 D R R4 1L

5. &t

LR LJiR, ApHCM B 1A b3 Jai B B AR (A R B 5 F IR BO) AN BE K AR A7 AE AN A FEEE ) R % . 2D-STI
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I FH T 5%
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