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HURNEEE BT A 2 Studies on the ventricular

FAREE @ & QTR & systolic time intervals in

DEHRITDOWT thyroid disorders, especially
on the relationship with
clinical course
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Summary
The left ventricular systolic time intervals (LVSTI) were determined from simultaneous

records of the electrocardiogram, carotid pulse and phonocardiogram in a total of 70 cases with
thyroid disorders and normal subjects. They were 37 cases with thyroid dysfunction (27 patients
with hyperthyroidism and 10 patients with hypothyroidism), 7 cases with chronic thyroiditis
presumed conclusively euthyroidism and 26 cases of normal subjects. Relationships between the
LVSTI and the thyroid functions (BMR, 3! uptake, cholesterol, T3RSU T3RIA and T4)

were examined in these subjects. LVSTI were examined serially together with thyroid functions
in 16 cases with hyperthyroidism and in 8 cases with hypothyroidism during their treatment. The
following results were obtained.

1) Increase in the heart rate and shortening of QIlc, ETc, PEPc and ICT were observed in
hyperthyroidism and especially the shortening of PEPc and ICT and the decrease of PEP/ET were
pronounced. Shortening of ETc and prolongation of QIlc, PEPc and ICT were observed in
hypothyroidism and especially the prolongations of PEPc and ICT and increase of PEP/ET were
pronounced. The LVSTI were within normal limits in chronic thyroiditis with euthyroidism.

2) When these thyroid patients were successfully treated, these abnormalities in LVSTI
disappeared concomitantly with evidence of return to euthyroidism.

3) Significant correlations were observed between the LVSTI other than ETc and the thyroid

functions. The correlations between PEPc or ICT and BMR were excellent, showing the coefficient
B ESY R The Second Department of Internal Medicine,
T ANT2-50 (F 770) Tokushima University School of Medicine, Kuramoto
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correlations of —0.93 and —0.92, respectively.

ETc increased in parallel with BMR in cases

whose BMR was less than +15%, although showed the tendency to decrease in cases whose BMR

was more than +16%.

4) Serial observations of PEPc, PEP/ET and ICT in thyroid disorders seemed to be useful

parameters of therapeutic response.

Key words
left ventriculer systolic time iatervals (LVSTI)
preejection period (PEP)
PEP/ET ratio (PEP/ET)
isovolumic contraction time (ICT)

thyroid function
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Table 1, Left ventricular systolic time intervals and thyroid functions in normal
subjects and patients with thyrcid disorders (mean + standard deviation)
Normal Hyperthyroidism | Hypothyroidism Chr.Thyroidit'r\s.
No 26 f(12) m(14) | 27 f200 m(7) | 10 £(9) m(I) 7
Age 28.9:8.4 33,9:12.3 46.8+10.0 53,1%13,0
Thyroid Function
BMR (%) 5 - +15 +59,2+12,5 -12.248.3 +8.2+6.0
131-uptake (%) 10 - 40 77.748.4 8.845.7 1.36.6
Cholesterol (mg/d| 128 - 200 139,419, | 249.4+22.6 189, 1£27.0
T3RSU (%) 25 - 36 50.8+5.5 21,444, | 28.6+4.6
T3RIA (ng/mi) I -2 5.9+2.4 0. 65+0. 4 . 1£0.3
T4 (ug/d | 5.0-13.7 20.3+3.5 l.41.3 7.6+1.9
Left Ventricular Systolic Time Intervals
HR (/min) 67.249. | 102.0£16.4 °°|  63.4%6.3 64.4+9.8
Qllc (msec) | 525.7+18.5 498.6£29.6 | 547.0£15.2"°|  535.0+15.8
ETc (msec) | 388.9+13.8 379.1£16.9 | 374.4:17.6 °7|  391.3:9.5
PEPC (msec) | 1189410, | '93.649.0 7| 155.3x13.7°°| 123.4%11.4
PEP/ET 0.335:0,035 | 0.260:0.039° 0.499+0,070 | 0.342£0,035
It (msec) | 41.6+8.4 10.356.2 | 70.6£17.9 | 46.4:7.8
oo 1p<0.0l o p<0.05

BMR : basal metabolic rate, T3RSU :

Triosorb test value, T3RIA: triiodthyronine

value obtained by RIA-kit, T4 : thyroxine; HR, QIlc, PEPc, PEP/ET, ICT : cf. Figure 1,
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Figure 1. Left ventricular systolic time intervals in normal subjects and the patients with thyroid disorders

Heart rates were increased in the patients with hyperthyroidism. QIlc were shortened in the patients with
hyperthyroidism and prolonged in the patients with hypothyroidism. ETc were shortened in both patients with
hyperthroidism and hypothyroidism. PEPc, PEP/ET and ICT were decreased in the patients with hyperthyroidism
and increased in the patients with hypothyroidism. In the patients with chronic thyroiditis, LVSTI were within
normal limits. HR : heart rate, QIIc: QII interval corrected for heart rate, ETc: ejection time corrected for
heart rate, PEPc: preejection period corrected for heart rate, PEP/ET : preejection period/ejection time ratio,
ICT : isovolumic contraction time.
chronic thyroiditis (euthyroid), [V : Patients with hypothyroidism.

[ : Patients with hyperthyroidism, ] : Normal subjects,

Il : Patients with
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Table 2, Correlation coefficients between the left
ventricular systolic time intervals and the thyroid
functions

(n)| HR Qllc ETc PEPc | PEPIET| ICT

BMR (@21 +0.78 | -0.62"| +0.10 | -0. 93’ 0.8 0.92°

Sli-uptake (331 | 40,737 | -0.62 | 010 | -0.81°] -0.777| 0.8

Cholesterol (39)| -.68" | +0.60"| -0.09 | +0.88 | +0.86 | +0.90"

TRSU (42| +0.79" | -0.66 "| -0.10 | -0.85"| -0.79"| -0.86"

TRIA (24| s0.717 | -0.5¢ 7| +0.08 | <0757 | 0707 | 081"

T4 (400 | +0.79" | -0.65 "| -0.0

0.87°| -0.82°| -0.88"

« p<0.01

Except ETc, there were good linear correlations
between the LVSTI and the thyroid functions. The
correlation coefficient between PEPc (ICT) and BMR
was excellent. The relationships between ETc and
thyroid functions were not linear.

Abbreviations : cf. Table 1 and Figure 1.

EFBDIBD —0.93 LV —0.85 T, BMR & D
HBIR & CICREFTH 7o, WREBAGATC I %
ETc & HIRIREEHE & ORICIZB B OMBIN % &

Weg% b, PEPc & BMR X O H ) A Nich »ichy, Figure 3 (R4 X 5 12 HR IR
v L 7EDBtRA Figure 2 1ok Lic, MHBIFREL RETUHERE (1661) 35 X OVBEBEIE THE (8 ) D%
PEPc (msec) PEPC (msec)
200 ' ' 3 2001 ' I
| ! : r=-0.93 L ! :
£ ' 0,01 X X r=-0.85
180F , ! Ldz M ! : p<0.01
x ‘ II B X | n=42
160} ; x ‘ 160: o *! x
X% ' x !
S o S SO S
R A
1201 ; ! 120f al A
A I 1 1
""" L-- b o e s = S = e ""_"_'_I'_‘_T_-__.__."_‘____‘
10} L1 et B of A
L : : e e 8 - : A O
sof ' | C 80r ' ! s
P : - e
ol 'l : sof i :
;“— 1 1 : 1 1 : i A - = i S “: 1 1 : 1 : 1 1 1
20 0 +20  +40  +60  +80  +100 0 10 ED ) 50 60 70
BMR (%) T3RSU (%)

Figure 2. Relationships between PEPc and the thyroid functions (BMR and T;RSU)
PEPc had the good linear correlation with BMR and T;RSU.

(cf) x :
cf. Table 1 and Figure 1.

hypothyroidism, A :chronic thyroiditis, @ : hyperthyroidism. Abbreviations :
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Figure 3. Relationship between ETc and BMR
ETc increased in parallel with BMR in cases whose
BMR were less than +15%), and it seemed to be
decreased in cases whose BMR were more than +16
%. (cf) x : hypothyroidism, @ : hyperthyroidism.
Abbreviations : cf. Table 1 and Figure 1.
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Figure 4, Serial determinations of the left
ventricular systolic time intervals in 16 patients
with hyperthyroidism

Effective treatment led to a decrease in heart rate,
together with an increase in QIIc, ETc, PEPc, PEP
/ET and ICT. Every cases were treated only with
antithyroid drugs. Beta sympathetic blockade, reserpin
and digitalis were not administered.

Abbreviations : cf. Figure 1.

WP CE T 5 HASNRD bivic, —EOFITIE,
P R IR A v = v IO S & B b
Heithc—3 LT, BMR D&E(#E, OHmEoEm,
PEPc, PEP/ET # X8 ICT OfEMENHE BRI
2%, L LI BOEITIEFBC L & 57,

E

Weissler &, 78 Garrard 59 & X tu, LVSTI
D 5 HLETL, stroke volume index (SI), cardiac
index (CI) ¥ X0 ejection fraction (EF) & 1E
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Figure 5. Serial determination of the left
ventricular systolic time intervals in 8 patients
with hypothyroidism

Effective treatment led the LVSTI to tke normal
range. In poor controlled cases, decrease in PEPc,
PEP/ET and ICT were observed. In this study,
every cases were treated only with thyroid hormons.
Diuretics and digitalis were not administered.

Abbreviations : cf. Figure 1.
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