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Systolic aortic root mo-
tion and left ventricular

stroke volume
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Summary

In 30 patients with various heart diseases who were examined with cardiac catheterization and
echocardiography, there were significant correlations between the stroke volume or cardiac output
calculated from Fick method and the systolic aortic motion in echocardiograms of aortic root. Further,
in 48 patients, there were significant correlations between the stroke volume or cardiac output from
the radiocardiograms and the systolic aortic motion in echocardiograms.

Although the motion of the ascending aorta would be influenced by many factors such as stiffness
of aortic wall or cardiac motion in systole as well as blood volume ejected by the heart, it would be
helpful in estimating stroke volume from the systolic aortic motion in echocardiograms, especially in
patients whose left ventricular echocardiograms are not appropriate for calculating the forward stroke
volume.
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7% E DERHEOREBORICZDEIE BES LY,
M&Li £ omHHEOREBORICKE kB %
Rtz iz, BEo UCG BRETLIE LITER
+T3z2ETHY, LiE»LHMH ESh 3 MKENK
BROBI S ICKE RFEERIETLEXD L 3.
AWFETI1E, Fick B X ODHRHERD HRD 5
hiobipbE s, KERER UCG oo
BEIC >V THRE L.
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1976 £ 3 A 55 8 B £ TON4ERMIC, LMY 7
=35, (Fick #) & UCG, 1 L < idvksR e
UCG ot %, HERTHEE L RIciEiT L
BlEl R L Lic. 2750, DEIF—F1
HifTRE & UCG &R 0 .La50 2048/ L k2
D HBEF, BEOOHEFEL UCG k0L
B 1038/5 U EZE0 S B ERIZBR Lz, %

7o, BELLOPHEDOHEEICHERKL TV B.LE
FRERIBE XS EORNH» S B Lic. ok
B, Fick ke UCG %17 > iEH 30 51 (55 14 41,
% 16 1, 44 18~61 5§), 38 X OISR & UCG
BT o TRERI 48 Bl (55 25 1, £ 23 3, 4Ed 16~
77 %) T >V THRET L 7=,

UCG n¥:f813 Aloka #i SSD-90 <, i3k
225MHz, E& 1cm OFREMTF2{ER L.
KERES UCG mitgix, BENZLLWEE
BEVEFRE -2 2N EF AT TERAL, F
fTizE 3 2 R0 KBREE = = — ORI KBIRF =
a—PRRLAB LI R E—LFATITo. &
EhKBRER UCG 01k KBHAREE O INHE
HofEF (ARs) &, RiHF~DEEERE (ARexc)
LEEHRILE (Fig. 1). LEASOF I, %7
3D R-R # Fick #, & L < 2O EBE
B R-R LIEVWEZRT X ) AlMETLEDE

T Gy SOTRIEEIES.

Fig. 1. Representative recording of aortic root and the method for calculating ARs and ARexc.
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1. Fick i£¢& ARs

Fick #5653k b hic—EHHE (SV) B X O
—EHAHEEE (SI) & ARs L offliciz, zhZh
r=0.83 (p<0.001), r=0.84 (p<0.001) L HE i
BIBAMRASEED bz (Fig. 2). KEIRFAIE &8
TERIE 2 A0F L T 2 EHIZ, RTIRABIIRS
EELRRLTHS.

%7z, Fick #ho3ke bhlobHHE (CO),
BLOLHHERE (CI) & ARs L offjic ) r=
0.81 (p<0.001), r=0.79 (p<0.001) & B 4F7+E0
BR 2 EE® bhie (Fig. 3).

2. OHERE ARs

DHEHE 2 53k & hic—EHE%E (S,
BLOODHHERE(CI) & ARs L ofEicix, #
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REIARER= = —X

hzh, r=082 (p<0.001), r=0.80 (p<0.001) &
BAEOHBBZIED bhi (Fig. 4). sskss
BELKEELHOL SN TUVRVEMLEEAT
Waew, REJNRIREIThi -k,

3. Fick k¢ ARexc

Fick g5 53k & hic—EHHEHRE (SI) &
ARexc L ofiz b, {HEFREK =082 LH5ZD
BB AR b hie (Fig. 5).

4. OEHREN)

Fick $#1T - 72fEGIT, OEMEHE & iF 7%
Ble 2RlaicHRRLTHB L (Fig. 6), LEMS)
Flic z—EHRHERE (SI) o/ & VEFIRL <,
E7c, VU~ FHEREEOEFNE 2 Ic KE)
MRFFEEIZ SIREVBKRY, ZOBS ICHBLEL
BicHip, ARs DIEDOEB G K& &, LEMSHHI
123 CRAROHBBRIEIR O ok,

5. 4@ L ARs
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Fig.2. Stroke volume (SV) and stroke index (SI) from Fick method plotted against ARs.
AV dis: aortic valve disease, CM: cardiomyopathy, IHD: ischemic heart disease, MR: mirtal
regurgitation, MS: mitral stenosis, MSR: mitral stenosis and regurgitation, VSD: ventricular sep-

tal defect.
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Fig.3. Cardiac output (CO) and cardiac index (CI) from Fick method plotted against ARs.
Abbreviations as in Fig. 2.
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Fig. 4. Stroke index (SI) and cardiac index (CI) from radiocardiography plotted against

ARs.
Upper right points are patients with beriberi heart disease.
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Fig.5. Stroke index (SI) from Fick method
plotted against ARexc.
Abbreviations as in Fig. 2.
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Fig. 6. Distribution of patients with atrial fibril-
lation.

Stroke index (SI) from Fick method is plotted
against ARs.

AF: atrial fibrillation, NSR: normal sinus rhythm.
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Fig.7. Age of patients examined by radio-
cardiography plotted against ARs.

—227 —



Eﬁhﬁv ﬁ*y 25, &h»

end-diastole

end-systole

Fig.8. Drawing of the left ventricle and the
aorta from the angiocardiogram of a patient
with small ventricular septal defect.(K.E., 19-
year-old female)

Note that the ascending aorta moves forward to the
anterior chest wall at the end-systole.
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HMUCG Lo Z L ERBIROEHE 2R L T
Vw3 EEXDRB.

Ihic X 2EEDRE(LEE, T b bMEHEOET
PREROBNE IR ETHEL, AHEh MK
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(Fig. 7), RBRECHHELXH T 3EFFHOT T
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DAF—=Fr bz a=RomREEZBETLE
BxoLEBREET S 0flicis\wT, Fick g2
b3k iz—EHAHE (stroke volume), & 3\ it
DHHE (cardiac output) &, KEHARER UCG
OIS OB & L officix, AELAHEBERAEHE
wohie. i, LEHEHEE LT 2 -ROWHRE
ERITLIBHATY, LHEHR»ORD 7z —[F
HHE, 53O HAHE & XBRES UCG o
IEH 0B & L ORICHE R 2 HBEBRSED b
iz
EITREIAROB) & Ic & g HF L LTHE,
DIE2 b & h 3 MRER oz b KEIREE DR
LERIEMODBEE o0& 1 L RE L 0ETF
DBEZXONBH, LT a—KICTKREAREIR O UL
EHOBE 253145 Z L3, —EHHHE % T
T30IEHATHY, ZLicEEUCG 56—

RERER = = —K

AHEOEH oREE L ER <X, OEEHED—
Bhickv 53 LE25.
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