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Summary

To determine the physiological significance of the fourth heart sound at rest in patients with angina
pectoris without previous myocardial infarction, the tension time index (T'TI) and the ratio of the dias-
tolic pressure time index (DPTI) to TTI (DPTI/TTI) were calculated from the recordings of the left
ventricular and aortic pressure curves. Thirty patients were subjected to the study and they were classified
into two groups: Group A consisted of 15 patients with the fourth heart sound and Group B of 15
patients without it. Nine cases of atypical chest pain without the fourth heart sound served as control
group.

TTI was significantly higher in Group A than in Group B (p<0.01) and control group (p<0.01)
(2,552+489 mmHg-sec/min in Group A, 2,024+425 mmHg-sec/min in Group B, and 2,023+209
mmHg-sec/min in control group). DPTI/TTI was significantly lower in Group A than in Group B
(p<0.01) and control group p<0.001) (1.164-0.19 in Group A, 1.55+0.39 in Group B, and 1.45+0.15
in control group). Left ventricular systolic pressure tended to be higher in Group A than in Group B
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and control group. There was no significant difference in left ventricular end-diastolic pressure, left
ventricular ejection fraction and cardiac index among three groups and there was no difference in the
prevalence of left ventricular asynergy on left ventriculography between Group A and Group B. In
the coronary angiogram, most cases of Group A had two or three vessel disease, in contrast with most
of Group B with one vessel disease.

These results suggested that the presence of the fourth heart sound in patients with angina pectoris
indicated increased left ventricular myocardial oxygen consumption and decreased subendocardial myo-

cardial blood flow due to severe coronary artery disease.
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30 5] &, atypical chest pain i ¥ FERE
RERUERELZOER, BREEE0¥, &£
HRC 4T % B LW control B9 Flom, =
N Hichs (Table 1). PelvE G i3 2ies 0L 4
FEoFERZ L >T Group A ¢ Group B 24
Bl H4E2H+5 Group A i1 15 4T,
Bk 10 B, &S Hl, FHx 33 med 67 5%,
WER S5.5 %, HF4FEF LAV Group B §
FLCL 15T, BHE4H, Lt F, 34mns
66 2%, EHEHSS51.9 %, control 9 ik Bk
8 l, itk 1 4, 36 BEAs 5 59 5%, FHIER 49.3 5%
Thb. LBEIMER Group A 27 #], Group

B iz 44, control iz 1 FIzRD bhiz. LEo
eflic, LERRE o BB, OB T—7 R
E, MAMIEEER, BXY Judkins ik 3
RBIRIE T & HEfT L 7.

DERREZ 7 7 FETFH MIC 8600 w1
F78EU~A s ukr MA 280 Z{ERL,
EARZMESS IR REE ©, #E2% D #EE 100 mm/sec 2
TEELE. zo&n Fig. 1 ok, LRE
TE4TLHABRICEG S, E2E, H4E0E
REhicb0& HF4EF (+) L L. ALIT—
7 VRE B LU BEREC X 50 EHEREE,
Cordis I 8F v’y 'S A A hF—Fick Y, K
BIREICS &, EENELXRE L. Trans-
ducer (213 Gould #! physiological pressure
transducer Z{FfA L, &3 E for M # VR-
12 ©, #MEYV#EE S0mm/sec TH5. Hbh

Table 1. Subjects

Group A Group B Control
No. of pts 15 15 9
Agelyears) (mean,range)  55.5(33~67) 51.9(34~66) 49.3(36~59)
Sex (M/F) 10/5 14/1 8/1
S, + - -

Thirty cases with angina pectoris are divided into
two groups (A and B) depending on the presence (+)
or absence (—) of the fourth heart sound illustrated
in Fig. 1.

M=male; F=female; S,=fourth heart sound.
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Fig. 1. Apical phonocardiogram.
Apical phonocardiogram showing a large fourth heart sound (arrows) in a case of Group A.
The presence of split second sound indicate that this tracing is taken inside of the apex near the base.
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Fig. 2. Methods of determining tension' time index (TTI) and diastolic pressure time
index (DPTI).
Tension time index (T'TI) is the area under the left ventricular curve in systole. Diastolic pressure

time index (DPTI) is the area between the aortic and left ventricular pressure curves in diastole.
These areas are measured by planimetry.
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Fig. 3. Tension time index (TTI) among three
groups.

The patient group with S, (group A) shows a
significantly high TTI value.
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Fig. 4. Tension time index (TTI) in three
groups excluding patients with hypertension.
The similar results as in Fig. 3 are obtained.

o2t L FEiZE Y TTI 25707 (p
<0.01). ¥k EmMEE F+5 EFERI LIS
LoD TTI izonTh Bt L (Fig. 4).
Group A (8 #1) Tix 2,506+433, Group B (11
#) Tix 1,893+342, control B (8 #i) <ix 2,008
+209 mmHg-sec/min ¢, %% Y Group A i
fihod 2 B 33 X O° control Iz LAZICE L TTI
#iRlLiz(Zzh¥h p<0.01, p<0.02).

2. DPTI/TTI L5 4E5DFEIZDWNT

R R DNIR T O R OREL EX bh
Tw3 DPTI|TTI L4 FoFEIZONTOR
ftcix (Fig. 5), Group A < 1.16+-0.19, Group
B < 1.55+0.39, control < 1.45+0.15 <&
b, Group A j2fho 2 Bk LEEEWEZ
Rl (ZhZh p<0.01, p<0.001). %3 TTI,
DPTI/TTI & %1z, Group B & control # &
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Fig. 5. The ratio of the diastolic pressure time
index to the tension time index (DPTI/TTI)
among three groups.

This index is regarded as the relative volume of
subendocardial myocardial blood flow. Note the
decreased index in Group A.
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Fig. 6. Comparison of left ventricular systolic pressure (LV syst) and left ventricular end-
diastolic pressure (LVEDP) among three groups.
No significant difference is observed among three groups.
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Fig. 7. Comparison of left ventricular ejection fraction (EF) and cardiac index (CI) among
three groups.
No significant difference is present among three groups.
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Fig. 8. The ratio of the diastolic pressure time

8 index to the temsion time index (DPTI/TTI)
and the severity of coronary artery disease.

Most cases of Group A had two or three vessel
disease. In contrast, most of Group B had one vessel
disease. Eight of ten patients with two or three
vessel disease have S,, whereas only two of ten patients
with one-vessel disease have S,. In ten patients with
angina pectoris caused by possible coronary spasm,
five have S,.

S,=fourth heart sound; I=one vessel disease;
II=two vessel disease; III=three vessel disease;
I it ﬁj Spasm Spasm=no significant stenosis.
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