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Fig. 1. Effect of acute volume overload
on cardiac index (CI) in the control
group (open circles) and in patients with
congestive heart failure (closed circles)
and hyperthyroidism (triangles). Verti-
cal lines with cross bars at the ends
show the standard deviation.
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Fig. 2. Effect of acute volume overload
on cardiac index (CI) in group A (open
squares) and group B (closed squares)
patients with hyperthyroidism. Vertical
lines with cross bars at the ends show
the standard deviation.
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Fig. 3. Effect of acute volume overload
on stroke index (SI) in group A (open
squares) and group B (closed squares)
patients with hyperthyroidism. Vertical
lines with cross bars at the ends show
the standard deviation.
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Fig. 4. Effect of acute volume overload
on the % changes of circulating blood
volume in group A (open squares) and
group B (closed squares). Vertical lines
with cross bars at the ends show the
standard deviation. The asterisk indi-
cates statistical difference between 0
time and at each following time period
in the group. (¥=p<0.01)




REFBET BT 2ERROPIE (1) 241

poto. BFTR, ABTI 93 £ ) beats/ min . BHT
1 96 £ 10 beats,” min L REIMAR Z R L 8,
fige SEELEIMARD Shidh o1

MBP =owTi3, AFRIABTIZ92+1lmHg,
pECi3 89+ 11mHg T ), MEMCHRLER
gE» b -k, Bk, A, BEBOZERIC
T2l MBPORMERLTEY, ABTIRITE
12mHg, BETIZ 96+12mHg e, L AR (P
<0.001) ZigmERLZ.

MUZ ic2W\WTld, BRATAB T 0.55 £ 0.07,B
#3051 £ 0.04ThHro, BERZEAEDSHLL >
. BEHBARE, 0.53 £0.06 PR LIME
BREERE B oD L, BEIF2FHEML,
0.65£0.09 xHE (P<0.001) wiEgm<chb, M
OELBOZIHE (P<0.001) &L »TuWi,

COMUZ %, BRIMKER S OCHEHBCRBELT, B
BiEE - CAHBEEZEHCTRILTS B L,
Fig.B IKRT LI CAMRNICBVTIE, ABMEBL S
BIFY (L / min) = 0.0019X(nl) OEF LicAIEL,
ERRBEHONLB V. BRR, ABTRESMAE LA~
oRfIERL TV DI L, BETREKELM K
WLAETAENDEMEZR LTV, FigE+ @K
&, ABTI2 (3665 + 201 mL, 6.73 = 0.45L, min)
B (4299 = 217ml, 8.27 £ 0.50L/ min) ~®{R
fiZRL, BE<Cld (3813 £122ml, 7.51 £ 0.29L7
min) 5 (4366 = 143w, 6.78 £ 0.32 L/ min)
HR MBP

beats/min mmig

MUZ (CBV/CO)
120~ 120

0.7
0.6

100 100~ 0.5

N

0.4

5 LI
NS NS NS
L ns— Lp<o.00td Lns—
L_ns—d Lp<o.001d Lp<o.001d
before after before after before after

{0 min) (0 min) (0 min}

Fig. 5. Effects of acute volume overload
on heart rate (HR), mean blood pressure
(MBP) and mittlere Umlaufzeit (MUZ)
in group A (open squares) and group B
(closed squares) patients with hy-
perthyroidism are shown in figure 5.
Vertical lines with cross bars at the ends
show the standard deviation.
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Fig. 6. Changes in cardiac output (CO)
and circulating blood volume (CBV) fol-
lowing acute volume overload (A.V.0.).
Open and closed squares show the
values of group A and group B patients
with hyperthyroidism, respectively. Ar-
rows show the values of CO and CBV at
0 time after A.V.O.. Vertical and
horizontal lines with cross bars at the
ends show the standard error.
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Fig. 7. Changes in cadiac index (CI) and
measured CBV

predicted CBV *
in the legend of figure 1 and 6.
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Fig. 8. Effect of acute" volume overload
on stroke work index (SWI) and total
peripheral resistance (TPR) in group A
(open squares) and group B (closed
squares) patients with hyperthyroidism
are shown. Vertical lines with cross bars
at the ends show the standard deviation.
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Fig. 9. Clinical findings and laboratory data for group A (open
squares) and group B (closed squares) patients with hyper-
thyroidism are shown. Average values with S.D. are shown. P
values indicate statistical differences between group A and
group B patients with hyperthyroidism. CTR (%)=cardio-
thoracic ratio, Duration (yrs)=duration of hyperthyroidism, T4l
(ug/dl)=plasma T4l level, NS=not significant.
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Clinical Studies on Acute Volume Overload (II) Assessment of Cardiac Function in Patients
with Hyperthyroidism by Acute Volume Ovedoad. Jun-ichi Hirai, Department of Internal
Medicine (II), School of Medicine, Kanazawa University, Kanazawa 920, Japan. J. Juzen. Med.
Soc., 89, 237—249 (1980).

Abstract (II) Hyperthyroidism has been of interst as a cadiovascular disorder and commonly
classified under the hyperkinetic circulatory state or high output heart failure.

The present study was designed to assess cardiac function by acute volume overload (A.V.0.)
in patients with hyperthyroidism. In 18 patients with hyperthyroidism, low molecular weight
dextran L (100 ml/L. of predicted circulating blood volume) was infused intravenously in 6
minutes.

The results are as follows:

1) Hemodynamic effects of A.V.O. in patients with hyperthyroidism.
1) After A.V.0. (0 min.), CI increased sharply in 10 cases (group A) and CI increased slightly
(less than 11% = mean % changes of congestive heart failure) or did not change or decrease
in 8 cases (group B).

2) SI increased sharply in group A and did not change or decrease in group B.

3) There were no significant differences in circulating blood volume (CBV) between the two

groups.

4) There were no significant differences in HR before A.V.O. and HR did not change

significantly in the two groups after A.V.O..

5) There were no significant differences in MBP before A.V.0. and MBP increased in all cases

after A.V.O.. There were no significant differences in MBP between the two groups.

6) There were no significant differences in MUZ between the two groups before A.V.O.. After

A.V.0., MUZ did not change in group A and increased significantly in group B.
7) SWI increased significantly in group A and decreased slightly in groups B. TPR decreased
significantly in group A and increased sharply in group B.

measured CBV
prericted CBV

groui) A moved upward sharply and to the right, while the values of group B before A.V.O.
were located near to the values of group A after A.V.O. and the values of group B moved
downward and to the right.
II) Clinical findings and laboratory data of the patients with hyperthyroidism.
1) The frequency of cardiomegaly, duration of illness and plasma Tal level X duration of
illness were all greater in group B than in group A.

. 8) By plotting CI against (%) before and after A.V.0. (0 min.), the values of

2) There were no significant differences between the two groups in age and plasma T4l level.

The impaired cardiac function in patients with hyperthyroidism was mostly influenced by the
duration of illness. From these results, when we discuss the hemodynamics of hyperthyroidism,
we should consider the duration of illness and differentiate hyperkinetic circulatory state from
high output heart failure.



