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Left Ventricular Function in Patients with Angina
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Background : Angina with normal coronary angiogram has been called syndrome X or
microvascular angina, but pathophysiologic mechanisms for chest pain in this group of patients
are not known exactly. To observe the changes of left ventricular function in patients with
angina and normal coronary angiogram, the authors analyzed the left ventricular systolic and
diastolic function with echocardiogram and cardiac catheterization

Methods : The authors performed resting and treadmill exercise electrocardiogram, 20'T1
dipyridamole scan, M-mode and Doppler echocardiogram, cardiac catheterization and coronary
angiogram in patients with angina and normal coronary angiogram. The systolic and diastolic
left ventricular function indices from M-mode and Doppler echocardiogram, left ventricular
catheterization and coronary angiogram were analyzed in 12 patients excluding diabetes, hyper-
tension, cardiomyopathy and esophageal motility disorders among 1626 patients who underwent
coronary angiogram between Jan. 1991 and Aug. 1992 in Chonnam University Hospital.

Results :

1) Studied subjects were 12 patients, 5 male and 7 female, mean age was 51+ 94 year-old.
Resting electrocardiograms were normal in 8 cases and ST-T changes in 4 cases. Ischemic
ST-T changes were observed in all cases during treadmill exericise test and perfusion defects
in 3 cases out of 8 cases during °'Tl dipyridamole scan.

2) On echocardiogram, ejection fraction(EF) was 689+ 4.5%, fractional shortening(FS) 374
+44%, ratio of left atrial to aortic root dimension(LAD/AOD) 12%0.1, OR slope 3.8+ 0.8
cm/sec, mitral valve Doppler E/A velocity ratiolE/A(V)] 09+ 0.2, mitral valve Doppler E/A
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area ratio[E/A(a)] 1.3+ 0.3, early diastolic deceleration rate(EDDR) 4.3+ 1.3m/sec?, isovolumic
relaxation time(IVRT) 96.2+ 15.7msec, isovolumic contraction time(IVCT) 38.1+ 9.1 msec and
aortic valve Doppler peak flow velocity{Ao(V)] 0.8+ 02m/sec. EF, FS, IVCT and A(V) were
normal. LAD/AOD and IVRT were increased, but E/A(V), E/A(a), OR slope and EDDR

were decreased compared to normal subjects.

3) On cardiac catheterization and angiogram, mean left ventricular end-diastolic pressure

was 153+ 5.1mmHg and ejection fraction by left ventriculogram 782+ 74%. There was no

regional wall motion abnormality.

Conclusion . Above results suggest that angina with normal coronary angiogram may be

associated with impaired left ventricular diastolic function.

KEY WORDS . Syndrome X - Microvascular angina - Left ventricular function.

A FAEL 32350 9218 5384
ARt A3 o) 8t Rt q e
BolA|uwt #Fd 2Yed BALAE Ho|L er
gonovine FAMA A A &
Aol AA #FHW x
10~30%° 3133, o2 &S AYE A
g3 & + gl FFT, F syndrome X E& &
HAA P45 =, microvascular anginag}l 3 3}
AT o1& FF A5 He) ALY E 5
A% A7 Stz 9T doud, 1 g
Ag 71He oA WA A gon, ol it
B A7 a7 ok

A T FE5E 43N FABTHE B
Aol A HAAH 71%5-& Hrietr] A8k, FAA &
$5A AAE, 2] dipyridamole scan, M3 %
oldA Axgdx, Axz 27 F& A9

test ge Ane AU

al

i

A ot 3

RG-S Addgn HE 87 TN
1990 1€ E 199213 89 7bA] Al3P3E 16269 &
Az zgdeA A 274E 2 999 (HA &
249 6.1%)%F AT%, AFGAE, ASHNF,
189t B, Axg% Fof Fol glon Az
S5 S9go] EL 124 (A} 50, AR} 74|, B

H 51+ 9.44))E Ao g )

EE X3 HAE MarquetteAle] MACI2 ©3HE
553 71AE 1839 modified Bruce proto-
col2 AAERen, 4HAYld HA= Sopha
DSXAte] 27U E o] &3l 20T] dipyridamole
SPECT-S A3} 21 Bullseye imageS THE T
(Fig. ). 429X Aloka 870% ©]8&3} o]
AY HAxE9x9 fFxdtol MZ € Doppler 4
Z22YEE AlYEHIY 29, Doppler X FHEE
AR Hegxed 4 71533 s 2849
59 B9 F specrum strip chart recorderol]
7158t B4 #57] 7% AREE Tei-
chholz ¥yl o3 7 &, £8 dZ&, deY
H =28 YREE, FEFIFANL TS &3
dom, oj¢t7] Vv ARFEE WEHAZFY OR
71€7], sERG=EY €79 Evst Ave |
Aug &xw], Eg & 7€V, TRIFAIRLE
5¢ Z2A3PH0. #5 2g&-L Philips A<
biplane cine angiography set& ©]-8-38} t}2} o 4]
#9431 2.1, ergonovine test= Mo 50mg, 100
mg, 250mg TAE FFsS FYFAREIA 50%
ol AT FEHE fUeA ¥e ALE WY
A2 o (Fig. 2), 788 ¥ F2¥LF
Zoll = KontronA}e] Cardio 5002 ©]-83lo] B4
I tH(Fig. 3). A2 S &2 A8 RA S0l
SE B 2T 309 FAF 149, 2 169, F
TA% 477+ 6.54) < Bl wEHh

— 589 —



Fig. 1. Bullseye image by 2°'Tl dipyridamole SPECT in one studied case.

Fig. 2. Left and right coronary angiogram(upper), and coronary angiogram after intravenous ergonovine(lower)
in same case.
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Fig. 3. Analysis of left ventriculogram by Cardio 500 in same case.
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Table 1. Echocardiographic Data in Studied Subjects

Studied subjects( n=12)

Reference values(n=30)

LVIDd(cm) 4.9
LVIDs(cm) 3.1
LAD (cm) 3.3
LAD/AOD 1.2
EF(%) 68.9
FS(%) 37.4
OR slope(cm/sec) 3.0
IVRT(msec) 96.2
MV Doppler
E/A(v) 0.9
ENV(a) 1.3
EDDR{(m/sec?) 4.3
AV Doppler
Av) 0.8
IVCT(msec) 38.1

o R S S S

o

+ H

0.3 49 + 04
0.3 30 = 03
0.4* 2.7 £ 02
0.1% 1.0 £ 0.1
45 716 £ 42
4.4 38.0 + 4.1
0.8* 46 £ 1.0
15.7% 60.8 125
0.2* 14 £ 04
0.3* 22 £ 03
1.3% 83 £ 32
0.2 09 + 01
9.1 40.1 = 08

LVIDd : left ventricular diastolic internal dimension,
LAD ! left atrial dimension, AOD ! aortic dimension, EF ! ejection fraction, FS : fractional shortening,
IVRT : isovolumic relaxation time, MV . mitral valve, AV . aortic valve, E/A(A) © velocity ratio of E/A wave,
EDDR ! early diastolic deceleration rate, A(v) : aortic valve velocity, IVCT { IVCT ! isovolumic contraction
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