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Summary

In order to investigate relaxation characteristics of the infarcted wall, segment lengths of the left
ventricular wall were calculated in 6 patients with anterior myocardial infarction and in 9 angiographic-
ally normal subjects. The biplane left coronary cineangiography was performed and coordinates of
ramifying points of the left coronary artery on the infarcted or non-infarcted wall were measured and
the spatial lengths (segment lengths) on each wall were calculated. If the two points are on the left
anterior descending artery (LAD) in infarcted patients, a calculated length is regarded as a segment
length in the infarcted portion, while if the length is calculated between the two points located on the
coronary artery other than LAD, it is a non-infarcted segment. Each segment length was calculated
in frame by frame covering one cardiac cycle. The maximum length (L,.x), minimum length (L)
and the length at the beginning of P wave of the electrocardiogram (Lgcg p) were calculated. The extent
of relaxation of the segment caused by atrial kick was calculated as (Liyax—Lgce p) / Limax X100,
(%4L,,). This value was 2.8 +1.5 and 3.5+1.49 on anterior and inferior walls, respectively, in 9 normal
subjects and 3.6+1.2 and 4.0+0.9% in 6 patients with anterior infarction, revealing no significant
difference among 4 values. This indicates that the amount of lengthening of the segment by atrial
kick remains unchanged even if the wall is infarcted. The extent of diastolic lengthening of the segment
by rapid and slow fillings, which excludes atrial filling, was calculated as (Lgcg p—Limin) [/ Limax X 100,
(%4L,_;,). This value was significantly reduced to 3.5+2.1% on the infarcted wall (anterior wall
in infarcted patients) when compared to the non-infarcted wall in infarcted patients (8.8+3.9%) or
normal subjects (anterior wall: 7.5+2.9, inferior wall: 9.44+3.7%). These results indicate that actual
pressure-length relationship of the left ventricle operates on its steep portion in patients with myo-
cardial infarction because of high left ventricular end diastolic pressure. Therefore, pressure- length
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relationship in infarction site is different from that in non-infarction site due to the reduction of com-

pliance.
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Segment Length Pn Pm =/(Xn—Xm)2+(Yn—Ym)2+(Zn—2Zm)?

AP X-ray tube

Fig. 1. Schematic representation of method to obtain the segment length by biplane coro-

nary cineangiography.

iz segment length 0. AT 5 %LD 141
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DIE
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length o #hn4
(Limax—Lgce p)/Lmaxs (%4Lua): DEIFEIC &
% R
(Lece p—Lmin)/Lmax (%4L1 1) LEIHELA

ORI 2 & CICERIRTIHIC & 5 HNR
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Table 1 (CIE#EE 8 X O DB ERE 0 M1TH)
BE, B X UESEEERELT L. MBEFEETE,
EBERYE ¥ E % 8 © 7+2 (mean+SD)
mmHg 2%t L T 13+4 mmHg * FEICHEKL,
INHERMAREIT EEE O 365 ml/M2 izl T
5713 mi/M? LFF ML Tz,

Table 2 TR+ & 9 i, RIEEEESIT, (FE
RAiBERS) » segment length £F%WHHIME, +/4i
HbH (Lmex—Lmin)/Lmew (%4L) & 7.1£22%
T, ZHITEEBEEE (10.3+2.6%), IE& TR
(129+4.1%) B X OIEHEER T b 5 AiEEFE TEE
(IR TEEE) (12.8+4.2%) itb~, FEICE
fE&R Uiz, DEAELIRTO R 2 b CITBRTE
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Fig. 2. Temporal relationship between segment length curve, electrocardiogram (ECG)
and left ventricular pressure curve (LVP) in a patient with anteroseptal infarction.
The closed dots represent the segment length on each frame. For abbreviations, see text.

Table 1. Hemodynamic and left ventricular volume data
(mean+SD)
No. of EDP HR EF EDV ESV SI
cases (mmHg) (beats/min) (%) (ml/M?) (ml/M?) (ml/M?)
Normal 9 7+2 817 60+3 88+9 36+5 54+5
Anterior MI 6 13 £4** 75+6 5011 107+18 57+13* 53+9

Abbreviations: MI=myocardial infarction; EDP =end-diastolic pressure; HR =heart rate; EF =ejection fraction;
EDV =end-diastolic volume; ESV=end-systolic volume; SI=stroke index.
*=p<0.02; **=p<0.01 as compared with normals.

iz & 8ME (Lece p—Lmin)/Limax (%4L1_10)
&, EWBHOMEER (7.5£29%), EFMHOTEE
B (94£3.7%) I8 X OB AEZERE O JEHEZE T EEH
(8.8+£3.9%) L, (DMFHEZER o HEMEET T
X (35£21%) LIEEETRLE. LEIRMEIC X5
H#MHE (Linax—Lece »)/Lmaxs (%4L4) TiE, O
RN OB EMBE I (3.6£1.2%), EEHOD

BIEEES (2.8+1.5%), EFHEED T 3.5+£1.4%)
B OO OIEEETEER (4.0£0.9%) i
MNLTHEEZE TR & o2 o7z (Fig. 3, Table 2).
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Table 2. Segmental wall motion of the left ventricle

(mean=+SD)
Lmax LECG P me Lmax_Lmln LECG P_Lmln Lmnx_LECG P
max Lmnx Lmax
(mm) (mm) (mm) (%) (%) (%)
Normal (n=9)
Anterior wall 67.2+22.2 65.2+21.8 60.3+20.5 10.3+2.6—— 7.5+2.9—— 2.8+1.5
Inferior wall 83.8+19.9 80.6+19.2 72.6+17.2 12.944.1- |4es 9.4+3.7- |ux 3.5+1.4
Anterior MI (n=6) o J**
Anterior wall 63.1+20.7 60.9+20.1 59.44+20.5 7.1+2.2=— 3.5+2.1=— 3.6+1.2
(infarcted portion) * *
Inferior wall  71.0+25.2 68.24+24.3 67.8+26.0 12.8+4.2- 8.8+3.9- 4.0+0.9

(non-infarcted portion)

Abbreviations: MI=myocardial infarction; L,x=maximal length; Lgcg p=length at the beginning of the P
wave of the electrocardiogram; L ;,=minimal length.
*=p<0.02; **=p<0.01; ***=p<0.001.
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Fig. 3. Segment length curves of the left ventricular anterior wall.
Left: normal control.

Right: a patient with anteroseptal infarction.
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O ZER O LRSI B L, Parmley 520
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Bf%a 5 length oZ btk L TEERBKE
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EETDCORBEY TOBEMRE, EoLERICHL
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LTk, EROBIEZER 23D X UER
FiEic X 3RS HEE X (Lece p—Lmin)/Linax
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