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NBIOERBIZ BT 5K S endsystolic wall stress-Vef Bk
—h=a —-FHWIEKRAE L o KBE I O\WT—

(REFI63E12 A 23 B ZA)
CPER1F7 A 4 BZED

PR S INGE
FEE FIE Mok BRERE
o £= BmA S E BEBERKE

L3

=
=

EE/NRROEBIRSTH (8.7+4.65%, $35, @22) wilr= = —% M\ T endsystolic wall stress
(ESWS), velocity of circumferential fiber shortening (Vcf) ZBIEL, FOHAKR LI UORBEIC
WTHRE L 7e, 18BN RERD FECINZ, EEEEKE L Y EEL OFIE L 72 cESWS-cVef BfRE sk
D, FOFER, (1D EHE/NE33FIO ESWS-Vef BfRiX ESWS=—0.008Vcef+1.5, r=—0.68 & BIFiC
AoMEBERLE, (2) 3flicr 74 s AR Gy/kg/F8EE) ¥ THEVERIICAIE LICER
ESWS-Vcf BRI A OHESCHED I ROHE IR D THMIIERETH S L Bbhi, 3) £ZE
EEEBRE O D HIEH TILESWS & cESWS DFEZENKE  cESWS ZHWIcHRRWERBbh 5,
(4) LEEBE246ID 5 B Vef<0.9318F1TH - 7chy, ESWS-Vef BAFRD IEFEKII%LL T 126 TE DO

IR T & Lie T ENTET,

ESWS-Vef BfR/NELEBIC S LIREN OSBULIERE L LTRICTE S L Bbh s, BEEHREC
EZEWOH 56 TR ESEMKTBEROEEL LM E L cESWS, cVeffEx XKD 5 Z L1t X h#ILT

x5 EEbhB,

Loz

H O & LLFFE Db ODOIMERELERL,
OIELEO R Y 7L LTOBEE L FIcE 2 hiXit bl
W, RERAWVGT WL ICERHEER (ejection fraction=EF)
% fractional shortening (=FS) 7z & 05X, LF
DEMEELTOBEYRLTE), LBBSCHRAT
EDEER %L ZTBIDAROBHRO DI >3
LTWabERT 2o,

BT, RIAT S X OCODHBUTERE L 7o\ o 2 IHE
BBEDOTEEE & L CIMEARIABEIL ) (endsystolic wall
stress=ESWS) & F¥#HHMEMEE (mean velocity
of circumferential fiber shortening=Vcf) DEIfR:
HHIRERCTHEIRTWLBY?, Colan bt =
a-FHNTALFY I VARPTRVARED

BIRIFERSE ¢ (T113) REEIREARME2 —1—1
IER BN TR FEE FIE

ESWS-Vcf BIfRD EF B A R D, &« DB 0 LR
FHEIC G LT 5, LasL, ESWS i3 A SHME %
MEEELTCHET A - DBEEGHRERLEEVEOLE
b HBECI L DEDEEMEN IR D, foT
NEBHERIC R W OIIRROHEEFASEZARTOH
BERIMELEBETOLARPLPRE L Ebh s, 40
EELRI LAV REOEBLELRD
ESWS-VcfBARE KD F0E AR L OB
THRH L, EREEHRERLIOEE0EWLH S
FEFIC I E BERYER COEEL > ESWS # 51 E
THEHF LG HER VT ESWS-Vef xR,
MEE L UHE

KB 6 A B blTECEH8. 714 .65, B35 !
22) ETCOEFSHITH D, IFILLMEF L EORBE
DIzDFREEL, HEROEBL o EBET I hichE
T, EREBLL » ALB158 (8.314.T5%) ©HB19
B, ZIFITH S AEFEF. MOAUGNLILA HIDE
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BHIOERBE Lo/ NET, T OWREIBFBEHZEE 9
B, FEREELES 8B, LOAFER 6 fls L e
Twe w2 16ICHHEFERD., EREOEBILMENR
Iz 341, DLEFRAIE 36, BIREAE 16, O
BRRABLIATHS, HREOEEBD 8 HIL0l4
FEAROID, FhELEH 7 e v 7 HILOEFRDO
B xILPHT, EE0XEM ARSI, RO 5
3 BULERE O EEINRIRTE D 7o b/ REEEE) B A 3R
Dz,

Ji#kik Colan HOFELR VT, L= 2 —, LEKX,
ODENB X OEEIRE ORI L b ESWSER
X O'Vcf{E % K & 7o, L= 2 —% B X Hewlett-
Packard o » 5 -V 7S5 —h=za—EB&» B
7. ESWS ik

1.35 « Des * Pes
4 » hes « (1+hes/Des)

Des=AEAZHH#MPBOM =—FAF+ v I HERD
e EBIMERLIEE (cm)

hes=[F#fIc L TR EZINFHEREEE (cm)

Pes= KEIRIFEAIAE (mmHg)

Pes (X ABHIMEFT 3 X OCFHBARE: % R FFEIE L 3
~ 5 EOMERE L H FHEL KD, EBHREO di-
croticnotch X W EHE L 78, ¥, FS%= (HEX
HARE — IR EARS) /MR R IR, Vef(circumference/
sec)=FS+ VRR/ET ; ET=S#k#E L » KD EE
BB (), RR=0EXO RR R () %Al
Lic, L EDBIZESTHIEMNC TV RET Le, BEF
B0 5 b 3 FICLIE I8 KK o ESWS-Vf Btk %
a3 % 7o ®ic dobutamine 5y/kg/4% D e #E I
L BAMARY TV, B, 5, 10, 155 & FERIC
HIE L7z, dobutamine BB 3l & b RED T
EEEBTfTlebhic.

BEFISFNIIH 7o 7e ESWS BIEk % 0 hn 2 7.
M 1 R THRICEIEFORLRE B L AEEE
WG GRS X OIEREcr ) — XL, T
(S) ZEIE. EEmETBE M &RE LICRLZ O
B2 /S/n TEREIND, THhEMIEL AT
KEA, TREXREARE (cDes, cDed) & L cESWS, cFS,
cVef #ETE L7,

U EoFE®RWCCIEFER L REFAIEL, NNE
CMEBIZEK TS ESWS-Vef Bt & kit L7c, ESWS-
Vef BIfRIZERERIC X 5 5 & 1770, p<0.05%F
BHE LAk, T, LEFEHONmIEREDI9%EHE
ARz B R L Lk,

ESWS(g/cm?) =

241—(41)

Des

cDes=2'/—%—

- _ _cDes—cDed
i cFS= cDed

1.35 - cDes - Pes

. . hes
4-hes-(1+ chs)

cDeg CESWS=

K1 EEERSCEEBHREND HE0 ESWS ok
BHH,
EEE CHERE (S) 2 RDRATEEOM & RE L EEIN
AR (cDes), HEXRIIR (cDed) %3 ET 5.
Wiz cVef, cESWS #3815,
cDed=corrected end-diastolic diameter, cDes=
corrected end-systolic diameter, cFS=corrected
fractional shortening, cESWS=corrected endsys-
tolic wall stress, Pes=endsystolic pressure, hes=
endsystolic posterior wall thickness

B

1. EHEF D ESWS-FS, ESWS-Vcf Bi% :

% B0 ESWS, FS #s5 L& U8 Vef 13 &« 42+ 24g/
cm?, 36+10%, 1.1+0.2circ/sec TH -7, ESWS-
FS, ESWS-Vcf BRI 2, 3 ofkic RIFICADAER
FaalLic (K2, 3).

2. dobutamine & fijiiE&

EEFDO IFICiTd 2 &ATELK4), BifE

3HIE S EFERBIZA - T\ 7o, ARE05I
ESWS-Vcf Btk 7 5 7 £ EHicBE L, ESWS &
DIETHR IO Ve fED LR % E D, %€ - T dobuta-
mine 51 X W BAROE T URMESAERL
lcEBbhs,
3. EEEEWEEE S SRD cESWS-cVef 0B
% .
B BE245 1841z > T ESWS & cESWS 35 X
O Vef & cVef oBfRa i Lic, ZoERrhth
r=0.7, p<0.05% X 0 r=0.56, p<0.05 & [F D%
T~ L7, ESWS & cESWS & oBIfR TR 5 icmd4k
WCHEEEERRE O \VEFATRER Y =X K <
DAL TCWIeh, BEEBHREOH HEMTREY=X 2
LERTHML T\, ThbbEREEHREOH
BHREGIT1E ESWS (2 E DB % /N & 5 \ (38 A S
LTWAHAREM 2D H, cESWSDFH2 X b EHETH
HhEBbhS,
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FS(%) CESWS .
(g/em?) (170151

S FS=—0.3- ESWS+49

r=-—0.68, P<0.01

n=33 501

EZRER

e . 2 o % (n=8)
g o REBG (=10
R R Y L
2 IEHEEE33Mo ESWS-FS BiftR g o 20 3 0 50 & ESWS
(g/em?)
X5 ESWS &, DRFIE L7 cESWS oBf%
Crete) EEHRFEODIEMNTIERY=X1o8h <
2.01 Vcf=—0.008 - ESWS+1.5 SAHL ESWSTEE cESWSHOBEEN AKX W EE
r=-—0.68, P<0.01 sz"LZ).

S n=33

ESWS =endsystolic wall stress, cESWS =correct-
ed endsystolic wall stress

Vef
(circ/s)
! L L L L L L L ! isc‘:/?? n=24
LS B 2.0F @ CHD, cardiomyopathy
Az, . _ A MCLS
3 IEH 330 o ESWS-Vef Bi R | ESWS —'end— o i
systolic wall stress, FS=fractional shortening, T open  » ERB

Vcf=velocity of circumferential fiber shortening

Vef

teiets] (57/kg/min.)
2.0b ,“ e
7020 30 40 50 60 70 80 90 100 (gome)
X6 REHF2445 0D ESWS-Vcf IR
1.0 Vef {E<0.912 180N Red 7o A%, IEHEEDII% L. Fix12
- mean FIDOHRTH B, 7272 L closed DI2FITEEEBRE 2 D
%7z cESWS, cVef fExAVFR L, R
IS B AL 22 ) % 7T,
1020 30 40 50 6 70 8 %0 100
R4 F7x:vARRR fo. LEAERBED 6 Btz Vel {E230.8LA FTH - 7.
EHEA 3B ¥ 72 3 v k5y/kg/min FH R # Lo L, ERECHRDIc ESWS-Vef BIRD9I9% o i
EL, 81, 5, 10, 15, 204 & BEReEQICEHAIL 7c. LTV SDRI2GTH -1, Thbb o D124l

Bk b R P L~ L. R DISEERD EFIC L - CUUREENE T LT

B, :
Vcf=velocity of circumferential fiber shortening, e, AOWMHEETEELTIVWLBbhb,
ESWS=endsystolic wall stress e x
BAW &L OHREON M X ORI T 54 H
4, BEFFDO ESWS-VcfBifR : EORNDERBZIh, BAWMOREC L b INFERE

ETRDIHRICEREF 24BN >V TEEEFRE O /e BHCEATS, BEETTHERLBECAHVLRATL
WERFI T IR REE DRIz ESWS, Vof #BEEFEFE D B B AMOIEIMEES (vascular resistance) T
BIEFNC DTk cESWS, cVef ZHI L 2R %2 BB, LrLThIEHEEE LRV KBETO
6™ LTe, vasomotor tone D AFKERXE T &L Eh, RATERAE

BEBL24H%, Vef EA0.9LLT DIEFX 18N 7R ROBRCTORAWMOKBEL L CEME I A TY
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52—, KO ) (wall stress) (R
BV IS 1 B ATDIRFED Zute 3085 B A O ILEH i
5 % R L 78 E T dh 5, Bl 2 0 ESWS-Vf B fR
AV TR S TERBUC OO IR A M5 2 &N TE
BEHEIRI

EHEABIZD>WT

FE L ORE B Colan D F & R £ O
EHEBEOSAIITFELULTVWAED, SL0ERD D,
ZoBERIEFIC Colan SR OIGE TG L E2F, K
MIMEENAZEAELD o BREO A P F4 3 v &
iz fTrey,, IR#EEO ESWSETO Vef A RS IE
FEE LD EEbRS, L LEELRTEDL
B ICRETEREZRDLENEEEZ A b+
VAR Thh S AHE L CEREAE LT,
¥ 7o & D # 3 O Colan & D R4S » B L L HALIRE
TiL ESWS-Vef BIRITISITRA & REEDHEY & 54
BEbihs,

ESWS, VcffEDREIZ 2T
ESWS-Vcf BfR % /NRANC IR » CTHiET L 7o & ik
Hisb TA I DD 2 i b O & SEIO KD S
ESWS, Vef (EDREE % %5 &+, QMEEIRE A E
g bz, QEZEBEHRTEN S5, OLHER
MED D LEFRAMRN LEEEMA DL ELE
z2bh5n, Q20 TEEICHAR, ARZEDESE
B D /NI I RERL AR B D f D IIE A L < TR M A
LB, o THEENIRYE O RIE 0 K EE T H b AIE A
e —-_odR (N CRIETMOEE (KRS,
B Il ZE 2 20EXZDH0EBbb,
@RI TIEE LA I ESWS % 4 5 55 #il
Wi R OERE 2 boked 5 FTEEIC X W EEO M Riciir
DbDEBbhS, EEEEO NV - ARHBEHYE
&, TR OREIEAY LDERO 2 Fiohse
TTH5DRRE, TEAE2 ~3EBEIEL, FHER
WD HBEHIERTH D,

F & ®

D=3k DB s i ESWS-Vef BIfRITANE D
RS ThEEOFMC A TE S EBbh
b, EEORBEEBNRFECE O H HIEFICILAE
Wi EOERE > Al LAIE L7 cESWS % X O cVef
EETETAZ LIV ZORBEIPAETS LD LE
bh s,

X M
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Noninvasive Evaluation on Left Ventricular Endsystolic Wall Stress-Velocity of
Circumferential Fiber Shortening Relation in Children with Heart
Disease —With Special Reference to the Accuracy—

Toshihiro Ino, Katsumi Akimoto, Shinjiro Shimazaki, Hitomi Boku,
Kei Nishimoto and Keijiro Yabuta
Department of Pediatrics, Juntendo University School of Medicine

Endsystolic wall stress (ESWS) and velocity of circumferential fiber shortening (Vcf) were
measured by echocardiography in 57 children (33 without heart disease, 24 with heart diseases).
Corrected ESWS and Vcf were also measured by modification of calculating area of left ventricular
short axis in 18 patients. In addition, intravenous dobutamine loading test was performed in 3 patients
to determine if ESWS-Vcf relation was useful for evaluation of cardiac performance in positive
inotropic state. In 33 control patients ESWS and Vcf were inversely correlated (ESWS=—0.008 Vcf +
1.5, r=—0.68). In 3 patients with dobutamine loading test Vcf values were exaggeratedly increased
compared to the decline of ESWS values. ESWS values was less correlated with corrected ESWS
values in paients with morphological and/or wall motion abnormalities of left ventricle than those
with normal wall motion. Vcf values were less than 0.9 in 18 patients with heart disease. In 12 of the
18, however, abnormal ESWS-Vcf relation was demonstrated. These results suggest that ESWS-Vcf
relation may be sensitive index of left ventricular systolic function in children with heart diseases and
the measurements of corrected ESWS and Vcf values is required in hearts with abnormal morphology
of left ventricle.
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