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Early Detection of Left Ventricular Dysfunction in Children with Duchenne Muscular Dystrophy by
Tei Index Derived from Tissue Doppler Imaging*
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Abstract: Objective To explore the value of Tei index in early detecting left ventricular dysfunction by tissue Doppler imaging in children with Duchenne
muscular dystrophy (DMD). Methods Twenty-six children with DMD and 25 healthy children were recruited for echocardiography. Left
ventricular eject fraction (LVEF) was measured by Simpson’s biplane method. The peak of early diastolic flow velocity (E) and the peak of atrial
flow velocity (A) were measured by pulse Doppler, and E/A ratio was calculated accordingly. With TDI, the time intervals of mitral annulus's
motion such as isovolumic relaxation time (IRT), isovolumic contraction time (ICT) and ejection time (ET) were measured. The Tei index was
calculated by IRT+ICT derived from ET. Results The DMD group and control group were comparable in terms of age, weight and body surface
area (BSA). The conventional ultrasonic parameters including LVEF, E, A, and E/A ratio were not found to differ between the two groups . Tei
index was significantly greater in the DMD group compared to the control group (0.40+0.06 vs. 0.34+0.02, P<0.001). The area under the ROC
curve of Tei index to distinguish the overall left ventricular dysfunction of children with DMD from that of control was 0.81 (95% confidence
interval: 0.68, 0.93), with Tei index cutoff value of 0.35 had a sensitivity of 84.6% and a specificity of 60.0% in differentiating DMD children
from controls. Conclusion TDI-Tei index can be adopted for early detection of left ventricular dysfunction in DMD patients, which could provide
valuable reference for early intervention.
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2 (left atria diameter, LAD). XFESimpsoniENEEZEUR
FEARHEAA T (left ventricular end-systolic volume, LVESV).
EEEF KRBT (left ventricular end-diastolic volume,
LVEDV). EZE& M5 %K (left ventricular eject fraction,
LVEF), myRRkAZ2E#NE QMO KFEHIEERRE(E).
EFIKBRHAIEEIR(A). TTHEE/A. BETDIBKAEBIET, 1§
BEARETORMEEER ZRBEREEMNS Z QR ERE
4, BVERTAANA2~4mm, FAEREEES ZRBFThh
MEA<20°, IBRIIFEohisk, ELERELI00mm/s,

RIEBTDIRBZRMBINEHMENETeits i LN
MERKRERSKE. sFKFHEaR. FKBAAAK(EL),
MESKARET—EaKRIGNETE], BIAEFERE KBTE
(isovolumic relaxation time, IRT), AajR&RKZETFT—SKit2
YARIE ], BDAZERULERTE](isovolumic contraction time,
ICT), SIEBIFFIAEIZRBIBYE A5 MBY[E] (ejection time,
ET), it A A £ Teifg4t=(IRT +ICT)/ET, FREMNEHRRME
THESHHNEIMTMK.

B1 — o MER A2 EMTDIE, ICT, IRTKETH &

13 ESFHKRE KEVIZENI0ZDMDE) 510 EENRE)LE
B, ARE—EMERRNE(LER) DM, LNMEEARN

HNEEM; AFREME—KRE2 322022 EERE,
M REENEE S,
14%#?7‘5& RZFESPSS 22.045it DA EIE, E©EHIE

BA(x £ 5)RRo HAAE) S IMIEARAI L IR R R IR A At 30 ;
N AZIRE TRISERLL (ROCHL) DI Teilg X S DMD &
JISERB)LECHENENEANERRBRENSRE, RS
AR E BN EE MNEABland-Altman23 4. P<0.05
RREFERATFEEN.

24 B

2.1 RARKHNREXRNSEMOIIES KR 264
DMDEJL525FIEEXRA) B A B, MARER. &
5. KE. AREREFYEHITFEENX(P>0.05), DMDA
B)LORREBNRAZEILR(P<0.001), WAZEFENE
AEOEEFEELVEDD. LAD. LVEDV. LVESV. LVEF. =
SIBOE. Al E/AYEEEMRER(P>0.05, WKL),

52 -

2.2 DMDASEENRATeIBBLERARLER S5EEX
FRLHMEEL, DMDATeilEMEEH S (P<0.001), ICTIEK
(P<0.01), ET4E5E(P<0.001), ERERITFENX; WA
IRTEBEE £ % (P=0.092), &2,

1 DMDEJLSEENR) | EEEXE RS EHEBE O IERITHR

BERER DMDZ).(n=26) EEEXIHRJLE(n=25) P
FH(P) 8.69+1.19 8.80+1.55 0.782
B5(cm) 131.8+9.2 135.5+7.1 0.114
A& (kg) 30.5+9.1 31.7£5.9 0.577
RRER(m?) 1.04+0.16 1.08+0.11 0.308
DER(R/5) 97.7+8.6 76.3+9.2 0.000
LVEDD (mm) 39.2+5.4 40.8+4.4 0.252
LAD (mm) 22.4+33 23.9+3.3 0.17
LVEDV(mL) 52.0%11.5 50.8+£12.6 0.720
LVESV(mL) 19.1+4.9 17.4+49 0.226
LVEF (%) 63.614.7 63.9+3.1 0.782
E(m/s) 1.06+0.17 1.10+0.16 0.487
A(m/s) 0.67£0.14 0.65+0.13 0.526
E/A 1.63%0.37 1.7510.43 0.310
®2 DMDAS IE ¥ RATeit 8 BUBIRLLR

1B DMD£)L(n=26) IEEITER) LE (n=25) P
ICT(ms) 52.5+10.7 459+5.7 0.009
IRT(ms) 52.3+7.9 55.2+3.3 0.092
ET(ms) 264.8+18.1 295.3%11.0 0.000
Teifgk 0.40+0.06 0.34+0.02 0.000

2.3 RBERHE IFIFM&E(ROCHE)ITETelREX S
DMDE)5ER) | EOEIENHE TERRER TeilsiX
SDMDE) L5 EEJLEOEINEER L TER70.81(95% a5
Xig: 0.68. 0.93, WEY2), LTeitg#x0.35E = UM A EE(K
e M BUREN SRR E 2 517984.6%7F160.0%,

2.4 EEMKE Bland-Altman# it MREANEEREFEN
XM (r=0.867, P<0.001), Bland-Altmano#fERER
MREANEEM R, EEI5%HAIEX(E(-0.081,
0.095), YZEHEHEXMIF(r=0.878, P<0.001), Bland-
AltmannDTERETABEE 4, EEMNIS%AEXIERN
(-0.082, 0.096),

B2 ROCH AT B o Teidg 4kt & T @ AR 0. 81 (95%F[ 15
X j&: 0.68. 0.93)



JOURNAL OF RARE AND UNCOMMON DISEASES, JAN. 2022, Vol.29, No.1, Total No.150

33t ¢

DMDR2# & ik HH A S B R A SR A T
%, ERNEESARNUTFERI, CEEFONAR L, HAT
BDOMDEJ WA RROM, FEEBAYT KMEOIFNZ MM
RBHNI, IRIBEDMDE) LTE10% L EEIEEE L AHERY,
DMDEJ LB TFIAES, EFshEESRE), BEORINESRA,
PHBRARHASNER, YOETESRILNREN, 145
ER, BAABIACREE, Ak, FERNDMDE)LEELE
DEERERER, MRETEDMDE) LFIRRIERRE O INE
Wz, ALLBSIREERE, HEEEMED. Elt, RERIH
DMDEE) LKL BT BB IR R I R 2 ) E B A R,

BELHERREERATFEOETEDMD O N B G ERE S
ko AT, E4BEOHERAREITEONENERANBEY,
TEERHR L B) LOBHRGE " BESBERAENEOINT 2T
EOR BN ARY, AN SBERMGES SR ATDMD
JILEBETIEFEOER2, B2, EREREFRTEUMIOM
B, BNBEBEN, S48 ERGIERS M ENSE
o, FAHN-AHSEEREEETITEIMMAR, SHEEBIE
ERMREO IS AR, ARES. EEFnrs®?,
BEWEGRE. RENN. BENRSEURBESEIEENYE
REMER, DMDEJLETEsL URRAAESHNER, B
RERE, EULMRE T =485 K SBEM &N .

TeEM A AN O R 87 B IKTHRE, 1E BT IEIEIHARY
s, ERRNEA5KAE. SFKINETMEMICT, IRT. ETSE
17, SMARSEHNETHEEMEL, HERNEYLEE, B
EE. NEME, HRERTDINETeIEHRSE LS SR E NEER
BRFEXYE, BRSOERITS. OETHWERENEM Y,
Teifs MMM BRI N BMFS L 8hE. ARSLHERMEE, &
AR AR S SN NEDMDE) LR E SR | ELETeils
B, %RER, DMDE)LTels R ESWBABEEHS, MHA
EHMAEZEHNSREE/ANEEEMHER, RRARS LY TeilsH
EEERODEERRTHERRER TRNEHOBINEDIR, X
SERANTSZHNETIERWDMDEEWHRER—5 ",
KRR ATDEN B Teilg s, ER—OHE NGNS EIE
H, BEREOEBOE RN ERNEM, Lo, TDIEBE
BERMOIUES, ZOMEAFNERRN,

EHRLERETR, DMDATeilgHAB. ICTEK, TAANE
IRTEBEEZ S, RMTDMDE)LEZEEMEEAK. KB
K. SFHINEETBEERAME. ERAMRAXENERZHFOIRE
SHEZRENRE, SBREREEEHLFHER, ToBFT
MIER, EKTICT; EERBHARENSSHETAEE, RiiTei
EBAE. AMABAZEIRTEREER, HADMDE) LR
EHF WA ER,

XERETDINE Teite AR AT BH. wrBOlE. T
IR RS ) L E S RO BRI OThAE T, HEEBRHRNT
K BRI OINEEIR G AR AR S N BTeilg TN
DMDE)LOBETNEE, ERIMEEEIRE, DMDE)LEOAIRE FA
FHRWIRFAR, BRESHHNENSR, Btk EEERINEER
1§, TTDI-TeilgME RO B BIRINEEINE BEET. AR

ROCHIZ DI Teits X D IERE SDMDEJLBVEES], ERER, Tei
EMAH A T EMR70.81, IERRTeilEHEFIDMDSER) LE O M
ThEEMMEE RS, TTURHAHDMDE) LA LINEERH, MUTei
EER0.35AEBRXIDMDE)LSIER) . ENHBRENFRED A
84.6%. 60.0%s,

FHRE—ENBRIE. Bk, H4E/), HREE-—THNZH
O REAEME, BHTeiisHFEHITNDMD)LE IR ER
EXo HR, DMD)LEOMIIEERTMERD “SARE" , (NNUABE
BODSERTHEE—EN IR, AARAPXATEENE, R
BREENRE

GEFTR, ARZEHNSTeitls I EEITEDMDE L EEE
KIhie, RHAAIMDMDE) LA OINEER R, NDMDE) LILImFAR CELh
RN FHTIRMASZ,

SE R

EWE, ZRF. R RENERTREIMARERTRIIG HE I, FD
T e &, 2010,17 (1) : 50-51.

[2]Bagle M,Baudouin S V,Chandler C,et al.Survival in duchenne
muscular dystrophy: Improvements in life expectancy since 1967
and the impact of home nocturnal ventilation[J].Neuromuscul
Disord, 2002, 12 (10): 926-929.

[3]Towbin J A.A noninvasive means of detecting preclinical
cardiomyopathy in Duchenne muscular dystrophy?[J].J Am Coll
Cardiol, 2003, 42(2): 317-318.

[4]Muntoni F.Cardiac complications of childhood myopathies[J].J Child
Neurol, 2003, 18 (3):191-202.

[5]Tefferies J L,Eidem B W,Belmont J W,et al.Genetic predictors and
remodeling of dilated cardiomyopathy in muscular dystrophy[J].
Circulation, 2005, 11(2):799-804.

[6]Collier P,Phelan D,Klein A.A test in context:Myocardial strain
measured by speckle-tracking echocardiography[J].J Am Coll
Cardiol, 2017, 69 (8):1043-1056.

[7]Taqatqa A, Bokowski J,Diab K A et al.The use of speckle tracking
echocardiography for early detection of myocardial dysfunction
in patients with duchenne muscular dystrophy[J].Pediatr
Cardiol, 2016, 37 (8): 1422-1428.

[8]Yu H K,Xia B,Liu X,et al.Initial application of three-dimensional
speckle-tracking echocardiography to detect subclinical left
ventricular dysfunction and stratify cardiomyopathy associated
with Duchenne muscular dystrophy in children[J].Int J Cardiovasc
Imaging, 2019, 35(1): 67-76.

[9]Cheung Y F.The role of 3D wall motion tracking in heart failure[J].
Nat Rev Cardiol,2012,9(11): 644-57.

[10)fEF8e, B H 6. TDIAnTei e $xt b AT S0 IR IBIT AT B A E Shak [T].
EOKRFRE,2011,18(5): 7-11.

[11] 2 #, Louis I B,Ricardo H P, 4. Tei4g#k i Duchenne 4T HEALE =1 B
EREZOY ], P B EBGRERE, 2005 14 (5):392-393.

[12]Tekten T,Onbasili A 0,Ceyhen C,et al.Novel approach to measure
myocardial performance index: Pulsed-wave tissue Doppler
echocardiography[J]. Echocardiography, 2003, 20 (8): 503-510.

[13]Schaefer A,Meyer G P.Hilfiker-Kleiner D,et al.Evaluation of
tissue doppler tei index for global left ventricular function in
mice after myocardial infarction: Comparison with Pulsed Doppler
Tei index[J].Bur J Bchocardiogr, 2005, 6 (5):367-375.

[14]Ajami G, Borzouee M, Amoozgar H.et al.Evaluation of myocardial
function using the Tei index in patients with Kawasaki disease[J].
Cardiol Young, 2010,20(1): 44-48.

[15]Ucar T,Ileri T,Atalay S,et al.Early detection of myocardial
dysfunction in children with beta-thalassaemia major[J].Int J
Cardiovasc Imaging, 2009, 25 (4): 379-386.

(161 ZRRAI, ¥ %k, & B, & A5 % 8 $hTei 18 U 4R 8 B R g )L 22
T fE AT R R A AR D). o I R B 1% 42 =8, 2020, 31 (8) 1 596-599.

(WFSBHB: 2021-02-04)

* 53





