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GLA EERZTHZMEREK ZH 4B OB EFHES

BAIT, BEMAY, WFr, ZFR", Feal’, sESY
L. _FTTARE2EEE T, B 200032
2. 52 B MR Pl BE B O E B A SR, B 200032

S| AR B, M, WIFH, % GLA SRS E0A M B R R M =41 7 0 sh EUFRAE 387 [7]. TR IR R B2
2023, 30(4): 636-640. GE Z D, ZHOU N W, TIAN F Y, et al. Analysis of features of three-dimensional echocardiography in
patients with Fabry disease induced by GLA mutation[J]. Chin J Clin Med, 2023, 30(4): 636-640.

(=] aw W H=46875.030& (three-dimensional echocardiography, 3DE ) 4l GLA JEH 28 A8 E A1 9% ( Fabry
disease, FD ) ZZHLONIE IR B 2o S BRI A IIRE. ek 9N 2022 4F 10 A7EE BCFHE Tl EEBE stz 69 8 1)
FD X Z W5 . REFTH KRR 2DE M 3DE E%, W TomTec B2z OUEES . 4% 86 FD Bi#FHd, 7
BIHEHF GLA 2878 (NM_000169.2: ¢.902G>A, p.Arg301Gln) . GLA FEFZARE FD 5 A M5 A0 P Bl i, Hodp Je e
BHRH—YERE (n=5) DNBERT I “SGHAE” o BH A2 BRI IR DI REIRSS, FRBA AR R AL, 44 4
SR I AE T REIR S, (RO N IR BI85 48 FD, A 3DE A B T- 10132 W7 FD.

[RER] =4eRS 0o EAE; i, KFR

[FEHES] R541 [CEk#RAREE] A

Analysis of features of three-dimensional echocardiography in patients with Fabry disease induced by GLA mutation

GE Zheng-dan"?, ZHOU Nian-wei'?, TIAN Fang-yan'’, MENG Fang-min'?, SHU Xian-hong"’, PAN Cui-zhen"”’
1. Shanghai Institute of Medical Imaging, Shanghai 200032, China
2. Department of Echocardiography, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract ] Objective To evaluate the changes of endocardial echo and left ventricular global longitudinal systolic
function in a Fabry disease (FD) family with GLA gene mutation by three-dimensional echocardiography (3DE). Methods A
FD family included 8 members diagnosed in Zhongshan Hospital, Fudan University in October 2022 were enrolled. 2DE and 3DE
images were performed in all participants. The myocardial deformation values of left ventricle were measured by TomTec Imaging
Systems. Results Of 8 FD patients, 7 carried the GLA gene mutation (NM_000169.2: ¢.902G> A, p.Arg301Gln). Endocardial
echoes were enhanced in all patients, and “binary sign” occurred in the first certifier and his first-degree relatives (#=5). And global
longitudinal systolic function of the left ventricle in all patients was decreased, which was manifested as the global longitudinal strain
(GLS). Conclusions The longitudinal systolic function of left ventricle decreased combined with endocardial echo enhancement in

3DE could indicate FD early.

[Key Words | three-dimensional echocardiography; Fabry disease; global longitudinal strain; pedigree

15 10 & J% (Fabry disease, FD) & — Ff 2 Ul GL-3) M HATAYI I £k FE GL-3 (Lyso-GL-3) 7
(0 X Bl 3%t 1% U B AR IV BURE, &7 T Xe22.1  BFAE. OBE. Mg, RS REIEL SR Z
Y GLA 2 PR 9878, 3 BOH g % 19~ 2L 1 1 A JERSA AR . D ESE FD Bl BRIERE (75%)
(o-galactosidase A, o-Gal A) THPEREREELZ . A HOWIRLI FD H M —2 R4 E " . FD LT
RN — C BB R BERE (globotriaosylceramide, % R RO NUEIE . AL SR O WA
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A AR AR B O, TN A] S B
O I DNUESE, Bk, Fh2 R IR 0
FD BH UG AR E

O Bl R FD — 2k i A 7 e, SR, K
ZHUFD 8 BN 22 = 58 1l 53 %1 (left ventricular
ejection fraction, LVEF) I1E %, Jo.0 JLAE JE £
B, MR W AT . — 488 0 3 E (three-
dimensional echocardiography, 3DE) A 3% 8 75 £
FER)S200, BETR M s O LA 2R mT S O J O WL
LUz RIEAS, AR CNIREE R . AR
4 H N T GLA FEFI 9845 (1 FD (855, JF45 6 3
BREZS 2 B P L s BIRRE, B 788 FD U &
B FU T IR MK

1 #REHZE

1.1 BT % A 2022 4F 10 A FHE B K2R
I ERERHZ I 1 A FD R &R, il RE RS

Il IR ¢ B M Sanger 5& PRy 45 5%, BH Ay FD 12 W
[chrX (100653455); GLA (NM_000169.2): ¢.902G>
A, p.Arg301Gln; o-Gal (2.40~17.65) : 0.86,

Lyso-GL-3 ( <1.11) : 556] . iZx &3 310 (12
ZR ), B 8 M AAT (E 1) o &
WF 5T 1 B B2 B v Ll B e A B2 O 2 At
[B2016-016(2)R], 8 lfFF 58 X} G2 H41 45 28 i W) 213

=
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I-1 [-2
-5

-2 -3
1 EHERREE
v SEIEF ;@M GLA LR 578, DR E ;@ : GLA
FEHZRAR IR IE IS ; ©: GLA JE P AR, LU .

12 BEssEEE rf2i0E YR Philips
EPIQ 7C # ARAY (B E A S5-1 443k, X5-1 4%
3k, KRN 1~5 MHz ) $EA7 24l 2DE M
3DE i, Z ik # wEORAS T B M EM, (625
D E K. BT S5H 3 (A 2500 R

ST MERAVEAREL, BOF-HME, AR5 SE 5 03 [E 5
2> ( American Society of Echocardiography, ASE )
FRR P o 1ML 45 A% B3 25 ( European Association of
Cardiovascular Imaging, EACVI) A9 .0 i = 1k
B HEATIEAL
121 ##2DE A3 N S5-1 53k, RAFRE
Ji By S5 U TE A A O AR YD SRS MBS
I & 22 8] f% )2 & (interventricular septum depth,
IVSd) . 7% J5 BEJR JE (left ventricular posterior
wall thickness, LVPWd) . Z& % W 46 R 11 N 42
(left ventricular end-systolic diameter, LVSd) #l
e B ATk AR N 42 ( left ventricular end-diastolic
diameter, LVDd ) , Jf H Simpson 2 = i &
LVEF,
122 3DE##E N X5-1 %3k, TERRHEAZ O
IRYNH A Bl S = 4E A TR Y, AR OIRIE L |
SRR R O DD T B AR R T R, T
FE, JAh e R AR HURE R A YA e iy 2 i ok
PRI ERE N 2R EE, JHEfE 2 SRS R
& 1 TomTec A4 T EUR 534, 76 5T 1 2
FCN R Oy . B0 R S o0 VI THT 3 B2 B 2%
X, AR, & Eadro e 2E, THE
5 O E A A R WIS R (left ventricular end-
systolic volume, ESV) | ZAZE&HEARAER (left
ventricular end-diastolic volume, EDV ) . Z& K 4\
1] W A8 ( global longitudinal strain, GLS) . il i
{4 3 18 FUBR AL ESV I EDV 3545 20 % W 45 oK 1 45
T8 (left ventricular end-systolic volume index,
ESVi) Fl/Ze % &7 sk A 25 P45 £ (left ventricular

end-diastolic volume index, EDVi) .
2 & R

21 —MESL 8 BIMFTEXT L, 7 fi4 A GLA
LR (902G>A . p.Arg301Gln), HH 5 2
B, s H (E 1) o OHEEDR, feiEE (-5)
MH—grE (-1, T-2, T3, T-4) HfH
ANTRI R O L BT S, A gl ST-T S L sl
e (80) A=K ek —gorE (-1,
M-2) O BB IEE, SR %EfAmn, b6l
(11 -3) 4b, 4% 6 1] GLA JEH S B a-Gal A T
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PERIFEAR . I3 Lyso-GL-3 ¥e BE ¥ T, BRAE L
TN, JelEE M —YORR A0 AR, SeiEE K
Hih (I -4) WENEZE (BN E =) |
JCIEHA M (M -1, I -2, T -3) ¥R MimeE
AR FoibE YRR TC AR (R 1) .

22 2DE& I 2DE (1) 75: 7044 GLA
FEH RN REZRZ O, JEibE MR8 O
WUAEJE, TVSd F1 LVPWA 4351 A7 15.3~22.5 mm ,
11.5~18.4 mm; JEiEE 2 A W 8.0 IR

JE o 7 B 51 34 Do PR REE D S T S B iR, e S
H R —YPEEETT W, BEAIE” o SEuEE AR R
B4 K (LVSd 44 mm, LVDd 5 mm ) , LVEF [# i
(LVEF 47.8%) , 4% GLA JE[H 28758 i, b 26 %8 K/
K¢ LVEF J1E% .

23 3DE &I 3DEZER (F 1. ®2) i Sl
ez R (ESVi 61.2 mL/m*. EDVi 87.8 mL/m’) ,
A% GLA R GAR BB A2 28 R/ NIEH o 711 GLA BEH %8
A GLS BIARFRREEREAL ( - 5.1%~ - 159%)

Fz 1 FD KRIGREFHEFIE S O 3h B4FE

LD II-1 -2 -3 11 -4 -5 m-1 m-2 m-3
S % 74 73 71 69 64 48 39 35
51 8 8 8 5 B e 8 s
GLA L 5815 c.902G>A, c.902G>A, ¢.902G>A, ¢.902G>A, c.902G>A, c.902G>A, c.902G>A,

p-Arg3 p-Arg3 p-Arg3 p-Arg3 p-Arg3 p-Arg3 p-Arg3
0-Gal A /(umol*L ™ 'eh™") 1.46 0.99 2.58 0.92 0.86 1.46 1.96 —
Lyso-GL-3 /(ngemL ") 437 4.13 1.01 5.69 5.56 437 2.64 —
N ENES) ST-T A Oahidgk L AERKRY A£FEER EH iEH B
ST-T 4  QRSHATE
DNEFRI MY 23NN ] 2N TR 2 TIN5 : NI 9 N [ 1] /3. 9 R % 1B
JiEL 5 J& J& e e JE B )=

NN yiloitnd yiloivnd yiloivhd [=piaa) B i 1EH B IEH
IVSd/ mm 22.5 15.3 18.0 18.7 18.8 12.2 8.0 8.0
LVPWd /mm 11.5 13.7 16.0 18.4 16.0 12.2 8.5 8.3
LVSd/mm 25 24 28 30 44 23 23 28
LVDd/mm 41 39 42 49 58 38 37 42
LVEF/% 68.7 69.2 61.9 62.3 47.8 69.6 61.3 63.3
GLS/% -9.0 -5.1 -11.5 -7.7 - 123 - 159 -9.0 -25.1
EDV/mL 50.5 90.8 51.4 100.3 156.2 78.5 54.8 74.6
ESV/mL 47.8 61.2 33.9 60.2 108.9 30.6 21.2 23.2
EDVi /(mLem %) 30.4 53.1 31.3 56.5 87.8 50.7 36.4 45.1
ESVi /(mLem %) 28.8 35.8 20.7 33.9 61.2 19.8 14.1 14.0

IVSd: ZIA RS s LVPWA: 2= 5 BEJEJE ; LVSd: A2 WA AN AR s LVDd s 22 =GPk AR N 4% s LVEF : 22 = 53 504K
GLS : B R[] 45 s EDV : A2 B EF IR AW B AL ESV : A2 B4 R WA FL; EDVi - A2 &Ik AR I A FUE 50 ES Vi : A2 S e A )

AR

2 FD REZHBFEOFHE O RIER RS
A SRR (-5 ): Ze 2 BEREJRE 0 AT 75 58, 52 XL
AR, LES ) e U 5 5 B2 Seiib s —oRm (-2 ). Ao & B
JEEEEF, , O AR RT3 5, o DL BGAAE”

A

3 1E

5]

FD F 500 Bk # W B AL R B /e

FNE, AI51E 12% B2 BRI R W& A = RE
JELRE BN, EE 2R R )RR A T e S
R, WMOLYE . DIUESE, CEVRE S, AT
B Bt OIS, HE G KA.
O IE3Z B FZ R FD H5 A9 G 2, )& FD
HHET R EZHNZE, FD 5 A E0 45 76 740 T
Wi, PRI R 22 O E 2

3.1 FD Wi BE SMEMF LR EHIE A
W5 7 B GLA JEHRAE ) FD K R, 5 Filf7
R IUER, 2 FIJCR O R, HrA L
BRI B 22 = ) fie 5%, LVEF IR,

=y =
HeJ+
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GLS [ 1k (P=0.003) ., Lu %"’ Fl Esposito % *
ik 1 2 £ % 4 4 (tissue Doppler imaging,
TDI) I — 4k B 55 58 #¢ % 18 (two-dimensional
speckle tracking imaging, 2D-STI) & ¥, JLitH
e EENRE, FD ¥ GLS K TIE# 4, tAN GLS
APVE IR R FD O AWK IR Z —.

FD (B # O RS H N D g 1 R vl fig 5 DA T i
WA (1) FDZ&—FffF 20 UKE, o-Gal A
T PE R R ek sk S8 GL-3 7. LA H 2,
WOG IR B s 1, AR, KA A4k
75 (2) GL-3 BFRSEARIST 4 Lyso-GL-3
RO LA AT B, i — 2D i o-Gal A
TPk, AR GL-3 R, I 30 UL 48 i R -F-
L4 f 7S 5 (3) Bk GL-3 M1 ML 4h, It
7 5 A, Wi 2B -1 8% R L ('sphingosine-1
phosphate, S1P ) 1] % S0 LN I 5, S50
AT
32 R CRIAAE” FD DAL B E L TS
FERFIEPE R AL HE A2 = O PR IR R BRI 2] 0
Ay FLR MG RS . O Y RALG N AR “Xh
fiE” o AR EM, TieEEEEONILE, 3DE
YRR S FD 32 20 Ik ry0 N Bl 7 3 i, B B0
JEF A RBAONEE “BERAE” o LR Rl 32
PSRN o DAL AR B B L B GLA
FHE PR 98 A% BB O PN B ] 7 4 i AT B2 B IR DU
PRI RS . AR LGRS T, & SRR
o 1B P O PN B3R T R 52 2R B A R A () I [l 7
DN ERIA “BGUAE”

{H, ZAEG XTI A2 W FD O WL 9 28 15
J3 IR S5 B AR AR 4. Pieroni 25 T 2006 4E B
WA “BGHAE” I & B SR S5 IR 57 5 9 o)
N 94% M1 100%; M Bl 5 2 0T 58 kB, XA
FE” X2 Wr 0 FD G WU %) 2 B0%E R S5 B A
i, 7F Koskenvuo 25" Fl Kounas 25 (w5,
KA G0 B 53 5 R 15.4% A1 35%, Fe 5 15 4y
R 73.3% F179%. SpEUX AN 2E A S A AT RES
FD 52 F.0ME R BA BORAS S, B = AR [R5 A
FAS [l — K R AN FE R ORI FD O AE™
BREAAEZES, Z2IAEL T AR ONEZ R
Bty AL T S EORE A AN, HEEH

ZIFETEA —Bt s MRS PR, H
i, 1 3DE WAl FD i3 Mo G HE R 98 AR ity
OB LS AR A R pIFFE D, a3k A IS S [l
PN FD B T A A FRIESE
33 FDSUR# G Ex RO ZHK
FD DU I — 28 Ak A 757 . TDI A 2D-STI
VAR TN PR WL 0 U075
HATA RS FLE T AMU B A W AS AR, DS
JUG = SO ] 1] oy A A8 BB A28 2 FD S LS 1) R 5
I AR, TDIEA M B ; 2D-STI E A
FERAE, AR AR I A S A 4]
LLER Y SEBROLFS ; 3DE sefii 1 LakEas, (HET R
FI28 ] 43 954K T 2D-STL ' | tk4h, 3DE i+
ZR 5O I E AR S ( cardiovascular magnetic
resonance, CMR ) {1 45 S 47 RL I iy 4 G 1S
CMR 1Tl C WESS ) R D BE Y S hnfE, REAEAL R
BE N J& ( left-ventricular hypertrophy, LVH ) & £
ZHI, B A BLFD OIS R, MR SR A%
FEE T AMIM B ELXT LI SE R 38 4L (late gadolinium
enhancement, LGE ) M native T, {5 5 [% ik, 12
CMR fA7E — & Jm BR A, A U I A 47 205 5 B B
. LKW NS S CMR 2SR, M, 3DE
Al RERCN FA2 T FD WA 80 1.
34 KR ARME (1) RBFFRMANFD B H
B, LI FD AR, 37 4] GLA FER B
FD .0 U B9 R B A Z e, AR R R A A LA
RAZFHORFIAONERR, H 2K R MR R
SEONERBWA 25 BRRZ/IEARTS
FD 15 DL i R 5%, {HAT B8 52 M 45 SR 1) o 52
AR, 5 ZH T 2K R KRR LLSIE & 58
HEER L (2) FEFFEET MU BN ) )i AR AR
FEI — LR 1) 7 AR A B A0 AR J2: FD GO UL () ARAAE
PRI, HAMRGIE FD B35 2% GLS FEIL,
AT AT DX AR Ko FE SR — O 2 8] 1) iy 728 A B A A8
fbo (3) BRI WA % GLS % 5.0l
YL VA, LGE-CMR J& K0 fILET4E 1L 17
FEFB, MAMR AN 2 1T CMR K,
25 L Pk, 3DE ] £ b GLA JE DY 28 28 B FD
SO B ] P kAR, ] T TR AT SR N
OB “RGHAE” , H R 22 S 8RN Wi 46 Dy fig
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