J Cardiol 2007 Jun; 49(6) : 337344

MEMDHEEEISIZ TEI Index DA Age-Related Changes in Cardiac

B LB E: & K ICHDERBDIE Performance Index (TEI Index)

= With Special Reference to the
Difference Between the Ventricles

% H % Teru NADA, MD

R 5K Nobuo FUKUDA, MD, FICC
M R Yasuo YAMAGUCHI, BS
s Hisanori SHINOHARA, MD, FICC
HEER Koichi SAKABE, MD

HE A Satofumi MORISHITA, MD

R KA Yamato FUKUDA, MD

FIAY  fea Yoshiyuki TAMURA, MD

Objectives. The TEI index is a clinically useful parameter of combined systolic and diastolic cardiac per-
formance, but age-related changes of this index remain unclear. This study investigated age-related
changes in the TEI index and the differences between the ventricles.

Methods. Ninety-nine healthy subjects aged 14 to 89 years were studied using pulsed Doppler echocar-
diography. The isovolumic contraction time (ICT), isovolumic relaxation time (IRT), and ejection time
(ET) of both ventricles were measured from the recordings of the ventricular inflow or outflow velocities
and the electrocardiogram, and the TEI index of both ventricles was calculated as (ICT + IRT)/ET.

Results. IRT and TEI index correlated directly with age in both ventricles, and the correlations of these
parameters were better in the left ventricle than in the right ventricle. ICT and ET showed no correlation
with age in both ventricles. In the left ventricle, TEI index showed a normal value (< 0.47)in all subjects
aged less than 50 years, but showed an abnormal value (> 0.47)in 3 of 29 subjects (10%)in the sixth and
seventh decades, and in 6 of 25 subjects (24%) in the eighth and ninth decades. In contrast, no subjects had
an abnormal value of TEI index (> 0.37)in the right ventricle.

Conclusions. TEI index shows an age-related increase predominantly in the left ventricle, probably due
to prolongation of IRT reflecting the relaxation abnormality of the ventricle. The effect of aging must be
considered in the clinical application of TEI index.

J Cardiol 2007 Jun; 49(6): 337—344

Key Words
HAging HEDoppler ultrasound M Ventricular function (TEI index)
PR N BEANOIR ML AT O CEAHEE IS L ) kD B,

INHRRE & IEIRAE & AL A L 7R A 0 DA RE % Ot 9 % Ji

AR, BHW Ny 77—k R A LA TG B LTiELSHwsRTWwA Y La L, TEI
FEAETRAZ (TEI index) D3RI S Y, L ERRIGH S index DINEGHEZALIZOWTIE, Fa ¥ HI20034E 12/
T\ 5. TEI index |3/0ZE DAL I & A LRDT— ¥ %FEFELTVWEHDD, HlRr -

7 B A il S b R ERERAY - BRIRNFFERR : T 765—8507 &IVl il T 2—1-1

Department of Cardiology and Clinical Research, National Hospital Organization Zentsuji Hospital, Kagawa

Address for correspondence: FUKUDA N, MD, FJCC, Department of Cardiology and Clinical Research, National Hospital
Organization Zentsuji Hospital, Senyu-cho 2—1—1, Zentsuji, Kagawa 765—8507 ; E-mail : nfukuda@jun.ncvc.go.jp

Manuscript January 26, 2007 ; revised March 21, 2007 ; accepted March 22, 2007

337



338 &M - R - L 3

WAL OV TIEWEZHL TR W,

KUFSEO BRYIE, ZEAMGEIZSBIT S TEI index D
I & 22 ke, 2 DMmLEHOMEIZ OV THRE
TLHIETHA5.

MR ERE

L. ¥ =B

AL, 20024E4 A-20044F3 H 2SR CLT T —
IS % JifT L7260 ) B, Kol Xfids L VLB
BIZEEPBROONT, F7-5IMLE R PR OB
%, PORERGIERE A S R H 996
(105G 1450, 2081160, 30mAC 1160, 40mfC9
B, 501460, 60AR 1561, 70 1760, 80
861, 6B, HE39H, FHIEET49 £ 225%)
Wz WRBIIBAERICHIZENAE AL, 1
HCHEL7.

2. 5 &

85 K 75 T 4 18 13 Sequoia 512 (SIEMENS) 3 & OF
SSD 2200 (ALOKA) % flifl L 7z, ##d & FEMIBAL &
L, 3.5 MHz t 7 & — IRl 12 AV Ci% L iz
f1o7-.

L IRERPUREIE T > 7 VAL & W R 7 LRI &
&, VOVA Ry 7T =B &) W5 E S L E Y
RN, LDEREFEEL, BoNWEE» S
SR DI ARGEEE(E), U5 DU I o e K L (A)
BLUWEDIL (B/A) % RD 72, G5I0-S Hshbrm <4
> TV &2 THEIIR A RIS, & 720 RE AL E Rk
I T > TOVENL & REIIRFE LRI E S sk L 720
FEECM MG EETE 2 S5 A E B & L= O BKH R H
(ejection time: ET) & K& 7=, W5 E I LT # W T
DAWDIET 25RO E WA T TORH % B E I
$HIRF [ (closure-to-opening time: COT) & L TR 7=,
SR ERIF ] (isovolumic relaxation time: IRT) I3 /22
TIE T E KBRS B 5 VI REIIR ARG 7V
PHEEBGE CORME LT, FAAETIHLER
DOREH S BB T TORM (c) 55 Rk 5 ER
M T £ TOREM (@) 22 L7zl (c—d) & L
TRDO 7. SFERIHERF ] (isovolumic contration time :
ICT) 13 COT-ET-IRT D12 & H & L, TEI index &
(COT-ET)/ETDRX & ) K> 7.

S5, WREAEZEREMBIER D S Simpson 12 &

0 SRR AR B & OV SR R I A A% % 51l
L, ZEERBREZHEH L.
LLEDBHIEIZ DO W TR & OBIFRZ B L 72,

3. HErFAVALIE
FAEARDOMEMBE T R ETRL, SEAH
DRBIIHIED v t EICL D ITo 72, B LT
TEI index & /LT 2 — K v 77 — KR & OF BB
EHEYRSHTIC L DV BE L7z, p<0.05% b > THE
EOYEL L7z,

& R

1. ERIEDRBIEE

FAEMRICBIT D E0ARB L O L REIRIED Y +
FEUE(R 75 % Table 1127877,

T RIS DWW T 10%AC & 20 AU O & F i
B AT 2L, BAIIMEGE & b ICHZICRA L
72 IRTIZ 40 LIABEICIER L, %72 TEI index
ES0mACDRA I L7z, ICT B L OETIX4E#
XS TR —EDMER L7z, (1RSI I3
60U RICIEREE 2R L, 80 THEICIER
L7.

FLRIEREEIZ O W TR T 5 &, B/ARIEM
e L DICHEIHA L7, IRT 340G A I
MEFE L, F 72 TEI index |3 60 AC DA B IC &M% 7R
L7z, ICT, ETB L O =RAHHRERIZFERHICE ST
FIE—EDfEZRLT.

2. 4DODEAR TD TEI index EEENDIEE

TEI index D IEFHY & SN T3 A0540.38 +
0.04, £0:30.28+0.04 12DV TEEMELFEE L,
FEl k0470 E, FHLR037TULEEEFRL, 20t
T eI H L7240 DEAUR 2B 1T B TEI index D #
HAEDBHRE & Meat L7z,

FERIZBWTIE, TEI index 2SR HH % 7~ L 7261
240 F TEIBEETD - 7225, 50—-69 % Tld 2941
350 (10%), 70—89 % Tl 25 B 6651 (24%) 12 A 5
N, EEEICRDICONTREMBOHED R ko7,
—7J5, AHLRICBWTIXTEI index S ¥l % 7% L 72
BlET N TOERELEL THETH 5 72,

J Cardiol 2007 Jun; 49(6) : 337344



TEI Index D EEHEZAL 339

Table 1 Comparisons of Doppler echocardiographic indexes of both ventricles in eight age groups

Age (yr) 10—19 20—29 30—39 40—49 50—59 60—69 70—79 80—89
n 14 11 11 9 14 15 17 8
LV
TElindex 0.3220.07 0.34+0.05 03620.04 0342003 0.37+0.04* 0390.07* 04220.08% 0.4720.07**
IRT 55412 619 61+10 65£5* 738w+ 794 8%+ 85+ 18%* 934 [6**
ICT 42413 37£12 40+11 387 379 389 39+12 47420
ET 30117 292+28 283+16 303+17 292416 302425 295+30 300427
MCOT 398429 391431 384426 406+22 401+21 410+25 419434 441 +40*
E/A 27409 2.240.9* 1.64+0.4* 15406  1.1203*  09+£03*  0.7202%*  0.6=0.2%*
RV
TElindex 0.1920.06  02%+0.07 021%0.05 0232005 022+0.07 02340.05* 02530.05% 0.23+0.04**
IRT 319 36+7 33+10 38+9* 39+9% 44410%* 46110 484 9*+
ICT 31+10 3349 32+12 35+8 32+10 309 33+10 32410
ET 324%18 318430 311428 324424 315426 31625 314429 31623
TCOT 386+31 38838 376+31 396+28 387434 386+35 392440 397428
E/A 25409 2.14+0.8 1.940.7* 1.740.8%  14+04*  13+05%  1.1+04*  1.0+02%

Values are mean=£SD. *p<<0.05, ** p<0.01 vs 10— 19 years.

LV=left ventricle; RV=right ventricle; IRT =isovolumic relaxation time; ICT=isovolumic contraction time; ET=ejection
time ; MCOT =mitral closure-to-opening time ; TCOT =tricuspid closure-to-opening time ; E/A =early to late diastolic velocity ratio.
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Fig. 1 Relationships between age and TEI index, isovolumic relaxation time of the left ventricle and
mitral inflow E/A ratio
TEI index and IRT correlated directly with age, and E/A ratio correlated inversely with age.
LV-E/A = mitral inflow E/A ratio. Other abbreviations as in Table 1.
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Fig. 2 Relationships between age and TEI index, isovolumic relaxation time of the right ventricle
and tricuspid inflow E/A ratio
TEI index and IRT correlated directly with age, and E/A ratio correlated inversely with age.
RV-E/A = tricuspid inflow E/A ratio. Other abbreviations as in Table 1.
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Fig. 3 Relationships between TEI index and isovolumic contraction time, isovolumic relaxation
time, and ejection time of the left ventricle
TEI index correlated directly with ICT and IRT, but did not correlate with ET.
Abbreviations as in Table 1.
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Fig. 4 Relationships between TEI index and isovolumic contraction time, isovolumic relaxation
time, and ejection time of the right ventricle
TEI index correlated directly with ICT and IRT, but did not correlate with ET.
Abbreviations as in Table 1.
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