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Summary

The accurate angiocardiographic determination of left ventricular wall thickness has become of
great importance since the in vivo calculation of left ventricular wall thickness, volume and derived
measurements give a great information for the understanding of cardiac pathophysiology. Biplane
leftv entricular cine angiograms (90 frames/sec) were obtained in 19 patients with various heart dis-
eases. Left ventricular wall thickness (according to Rackley’s method), volume and derived parameters
were analyzed using Hewlett-Packard Angioanalyzer Computer (HP 5693 A). Wall thickness had no
significant change during isometric contraction period. In 11 out of 19 patients containing 3 normal
subjects, wall thickness began to increase later from the beginning of ejection, and in 7 out of 19 pa-
tients it ‘began to increase gradually when ejection began, then in both groups it reached to the maxi-
mum nearly at the end of ejection, and caused no significant change during isometric relaxation period.
It decreased rapidly during early diastole as the volume increased rapidly, then it decreased very slowly
to that at the beginning of ejection during mid and end diastole. This phenomenon during diastole
was observed in all cases except one case of akinesia. There was an inverse relationship between left
ventricular wall thickness and volume.

Key words
Biplane left ventriculography Left ventricular wall thickness Left ventricular volume Left
ventricular pressure

T AEESE H—NF The First Department of Internal Medicine, Kinki
KIRAFEE RIS ER S BT TE (L 380 (F589) University School of Medicine, Sayama-cho Nishi-
yama 380, Minami-Kawachi, Osaka, 589

Presented at the 15th Meeting of the Japanese Society of Cardiovascular Sound held in Kyoto, October 15-16, 1977
Received for publication January 9, 1978

455



&8, Al #9 &

ELoic

ERBERE OGN, DEEOBRICHERICER
nEREEL DD, ELOWEFEOICL-T
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i, LIROERRIC X 5 EEREROR—Hic>
WTORBERES bon, £Fickit 5 EEEE
BIEFERE LTROEESMMLEZED T3 &
%4 1%, Hewlett-Packard Angioanalyzer Com-
puter (HP 5693A) # fi\~C IREREH 2 EM L,
FREORB N Lo EEREEEME, DA
B BEERAL L DHRRER X ONDMXAE S & DB I
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R, REOBE OB TLEYF—F v
RER L CEEREERE & 1T L e SB0EE
194 <chs (Table 1). AEEMEERE T KR
FEEWBAGLE L, EZNIC % B Millar
o w7k~ A—F—fF By —5— (PC481)
I VERFERTE LMD, 76% diatrizoic acid
(Vw3574 2)40ml % 17ml/# OFEEIZT
Siemens ## Contrac (CMKMB 600) <=
~EAL, BEIERZIE Siemens #§ Sirecon-2
duplex 25/15 #4yfi# image intensifier IZ{H7
A¥h iz Arritechno 35 mm cine camera (90
a=/f) ERVTITok. EBRNE, LEXB X
VCHEAEE*EM A v e Hewlett-Packard

Table 1. Angiographic data and thickness indices
Case Name BSA | HR | EDV S| EF | Moan Vef [LVmass| TW(R)| ATW
No Ago | Sox | Diagnosis [NYHA | oy emim=t)| cat/itd [camesvntd| (%) [ Cerrarnee) | Comt) | my | TWCRT P
1 HM |17 | F | Norma: 1 146 | 70 | 57 43 76 1.37 53 | 6.3 76
2 oM |17 | M | Normar 1 1.60 | 64 | 76 56 67 1.05 67 | 6.4 145
3 T™™ | 35| M | Noermat 1 1.57 | 85 | 84 56 67 1.18 91 8.1 147
4 kk |18 F AR i 1.36 | 85 | 100 71 71 1.40 84 | 7.3 100
s T1 (77| ™M | mRr,aAr i 1.45 | 55 | 88 57 64| o0.92 115 | 8.9 107
6 FN |29 | m MR 1 1.73 |120 | 82 59 72 1.25 77 7.7 121
7 RT |65 m AP o 1.68 | 61 | 71 38 54| o0.95 94 | 9.3 100
8 KM (68| ™ AP ] 1.52 | 78 | 74 50 68| o0.97 102 {10.1 50
9 TT |33 F SEI I 1.38 | 72 | 83 59 72 1.32 81 7.4 121
10 Mmm |51 | ™ |mica) I 1.70 | 84 | 79 53 67 1.29 119 | 9.8 108
11 kM |65 | ™M |mica-s) 1 1.66 | 62 | 75 45 s9 | o0.93 83 8.0 95
12 AN |66 | m |mica-L) o 1.48 | 84 | 214 30 14| o0.19 101 4.8 -
13 KH |36 ]| F cm i 1.37 | 85 | s1 42 76 1.73 48 6.0 158
14 TA [31(F cm 1 1.67 | 84 | 94 38 41 0.70 96 9.0 57
15 sm |30 | F ASD | 1.47 | 79 | 66 49 72 1.65 58 6.6 126
16 KN |42 | F ASD ] 1.38 | 61 | 60 41 67 1.02 57 6.4 81
17 kT |42 F WPW 1 1.43| 63 | 77 43 56| 0.79 62 6.0 95
18 4M |52 | m PAC 1 1.57| 73 | 82 54 66| 1.17 91 8.6 91
19 AM | 48 | F | Aortitis 1 1.54 | 60 | 103 78 74| 1.20 131 |10.1 95
Moan 43 1.53| 75 | 85 51 63| 1.1 85 | 7.7 104
sD 18 012 | 15 | 34 12 15 [3 23 1.6 29

(Abbreviations)

NYHA : New York Hoart Association, BSA : body surface arca, HR : heart rate, EDV : end—diastolic volume, S| :stroke index,
EF ! ejoction fraction, TW (R): wall thickoss atR spike of ECG

ATw

?;(T): fractional increase in wall thickness oxpressod as a per

of wall thi

at R spike of ECG

AR : aortic regurgitation, MR :mitral regurgitation, AP angina pectoris,
SE| : subendocardial infarction, MI(A): anterior myocardial infarction, M1 (A-S): anteroseptal myocardial infarction, MI (A-L): anterolateral
myocardial infarction, CM: cardiomyopathy, ASD : atrial septal defect, PAC: premature atrial conteaction, Af :atrial fibrillation,

F: female, M:male, SD : standard deviation,
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Fig. 1. Diagrammatic representation of the
method to calculate left ventricular wall thick-
ness by left ventricular cineangiccardiogram
(by Rackley?).

4588 recorder # A\, 100 mm/Fp DHGE Y HE
IZTRogk L7z,

EEBEEORIEX Rackley 500}k (Fig. 1)
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TERIC X > THRENLSHER A &Rk, B
E T i3 T=Area (A)/(li+lo)/2 o iz THEH L
fz. &l 11~40 2 v PRI TIT - 2.

E=EAMX Vanguard #! motion analyzer iz
EEBEEE L 274 VAREREL, YF—Ry
iwk ) B & EL, Dodge 5% o area-length
12 & » T Hewlett-Packard Angioanalyzer
System (HP 5693A) #HvEtlllLie. Y+ —=
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KEEE, EERBIESE v 74 v aKa~E
DEEABEE, BRLENAEREEE, &H
i ¥ OEEMERRELHE L. RFRCE Y
THW DGR E LD, DSEEBISMRES &
VCEZDHO—DHERS bO L L.

15 ##

Fig. 2 iz 3 » Afiic DRI THEED BEFEE2F
+ 328, MmiTH¥EER LG GER9) To £EEE
EoLEAEbERT. EEEETLERMRED
%, SRIEHM CRARRBERET, BHA
KA>THLbHEVELELT, ThL VP LER

2 FkEsERIC X 5 EREEOLEAYIC BT 5%
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Lirol. BRMWEHCRBEREIFELLILER
¥, RS Er0E S 2AIRBL, 12EIE
HOESIZL E sl 20%, HEETH» K
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-7z
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b¥ ol 0%, HRPHN KBTI TS
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PEnk iz, fEH9,10 ik ERIESKT
%, BRHEIC A - e OBEERLOBE LRI 5.
Fig. 2 0 EFIID X 5 7x bk & 561z E¥ 3
B, OFE MBEFRAETSE &£246, WPW
EER, DERRXIEE (EF 16), LRSS
fiE, DRETHEES 1FIchH- (LT AL
%). Fig. 3 0o EFI 100X 5 7 Tk & 34
RS 4 6 (EF 7,8,10,11), KEMRRE
B, KBIRFASHADE, LFEPRXIBE (E
#l15) % 14lTdh 3 (AT B BELIER). —F, B
EXGREMHICETB L, ERP L oKz
2T HE YL W EAERRIBEOHEED
f=% akinesia L D EER2LEAHEELTE
Lo IfER 12 2R TEplicRohic.
Table 1 iz &EHIC 81T 5 EOBREERESR
FUOESEERICET 5 FHE LR KPFFEOR
BLiolBEI NYHA IV EoBENR VW
VWIZ L VEEREREEA TRV ERb,
3. DER R KI8T B BEEZ EEH T 63~
81mm, FpEEEHT 7.3~89 mm, ikl
waplc 48~10.1mm, = o5 bLMmIFH¥EE
245 (i 9) & akinesia o 1 4] (FEH 12) &<
L 8.0~10.1mm Tdh -7z. FDMMoF Tk 6.0~
10.1 mm T& o7z, FRHFEICI V- TREEHEME %
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Fig. 2. Variation of left ventricular wall thickness during one cardiac cycle in one case
with a history of subendocardial infarction who had normal hemodynamics (Case 9).
No increase in wall thickness is observed until 167 msec after R spike of ECG (R), where there
occured a rapid increase in wall thickness. During early diastole, there is a sharp decrease in wall
thickness and only a small decrease in a wall thickness is observed during the rest of diastole.

LEM R KI5 BEEIC 3+ 5 BoRBEE SN
NEELT DL, BEEMEME ERH T 76~
147% (¥ 123%), HIEE B H © 100~121%
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Fig.3. Variation of left ventricular wall thickness during one cardiac cycle in one case

of old anterior myocardial infarction (Case 10).

Wall thickness has no significant change during isometric contraction period. It begins to increase
gradually when ejection begins, and reaches to the maximum nearly at the end of ejection. Wall
thickness decreases rapidly during early diastole and no further rapid thinning is observed during

the rest of diastole.
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Fig. 4. Relationship between left ventricular wall thickness and volume in a case with

cardiomyopathy (Case 13).
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