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Cardiothoracic Ratio and Roentgenologic Heart Size as the Indices of
Body Fluid Retention in Uremics Under Hemodialysis

Hirofumi Harasawa, Chikao Yamazaki*, Akira Itoh* and Kazuo Masuko*
Department of Radiology and Internal Medicine*, Masuko Institute for Medical Research, Nagoya

Research Code No : 507
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We evaluated the cardiothoracic ratio (CTR) and the roentogenologic heart size (RHS) as the
indices of body fluid retention in 31 of uremic patients under hemodialysis.

The maximum changes of the roentgenologic thoracic diameter, measured monthly for one year in
31 patients, varied from 10 to 68 mm. The average differences of RHS and CTR between maxirum
inspiration and forced inspiration in 18 healthy people were 1 mm (RHS) and 2.5% (CTR), respectively,
and the change of roentgenologic thoracic diameter was 12 mm. The error of repeated CTR
measurements in a period of one year could be estimated more than 2%.

In 22 patients the body weight reduction of 1 kg corresponded to a 4 mm decrease of RHS (p<<0.005)
and 1.5% of CTR (p<(0.05), respectively. In relation to the change of body fluid balance assessed by the
change of body weight, RHS showed a higher correlation than CTR. These results could be attributed
that RHS was hardly influenced by the respiration, whereas CTR was surprisingly affected.

It is concluded that the measurement of RHS is more useful as an index of control of body fluid

balance than CTR.
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Fig. 1 The measurements of roentgenologic heart
size (RHS), roentgenologic thoracic diameter
(RTD), and CTR. RHS was measured as the sum
of the widest portion of the heart to the right and
to the left from the midline of the spine (a-+b).
RTD was measured at the level of the point in
which the right hemidiaphragm and the right
cardiac border intersected (c¢). CTR: (a+b/c) x
100 (%)
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Table 1 The statistical correlation between the % wvariations of body weight

(BW) and CTR in Group A.

Hemodialysis

No. ¥ = Straight regression correlation
of case Hame Age Sex d"‘;’ﬁg?n (ABW % and ACTR %)
1 C.A. 39 M 15 NS
2 Y.S. 60 F 4 NS
3 F.F. 58 M 2 NS
4 M.S. 73 M 2 NS
5 R.W. 41 F 2 NS
6 E. I 51 M 11 NS
7 JT. 33 F 2 NS
8 K. K. 38 F 5 NS
9 K.K. 57 F 7 NS
10 M. T. 57 F 6 ¥=0.86x+1.33, »r=0.615 p<0.05
11 S.M. 52 F 2 NS
12 C.H. 30 r 1 NS
13 K.S. 44 F 10 NS
14 K.N. 64 F 6 NS
15 K.T. 65 F 10 NS
16 S.Y. 49 M 6 NS
17 M.T. 51 F 4 NS
18 S.M. 52 F 8 NS
19 H.M. 69 F 7 NS
20 H.S. 56 M 1 y=251x+8.31, »=0.623, »<0.05
21 F.T. 74 M 6 NS
22 N.K. 52 M 3 NS
23 S.K. 52 M 7 NS
24 S.K. 49 F 8 NS
25 T.H. 40 F 4 NS
26 S.H. 59 M 1 NS
27 H. 1. 40 F 5 NS
28 G.Y. 60 M 6 NS
29 LY. 53 M 4 NS
30 M. M. 52 F 4 NS
31 ALK 61 M [ NS
Table 2 The statistical correlation between the variations of body weight (BW)
and roentgenologic heart size (RHS) of the patients in Group A. (Asterisks
show the cases in which the significant statistical correlation between the %
variations of BW and CTR were demonstrated)
Hemodialysis g s ’
MNo. ’ = Straight regression correlation
of case LUl Age Sex ‘:'";:?rgf‘“ (ABW and ARHS)
1 C.A. 39 M 15 /=0.26X—0.76, r=0.588, <005
2 Y.S. 60 F 4 Y¥=0.38x—0.17, »=0.690, [»<0.05
3 F.F. 58 M 2 NS
4 M.S. 73 M 2 NS
5 R.W. 41 F 2 NS
6 E. | 51 M 11 y¥=119x+0.43, r=0.578, p<0.05
7 J.T. 33 F 2
8 K. K. 38 F 5 NS
9 K.K. 57 F 7 NS
10 M.T. 57 F 6 * ) =0.40x —0.418, »=0.704, [ <0.05
11 S.M. 52 F 2 .
12 C.H. 30 F 1 NS
13 K.S. 44 F 10 NS
14 K.N. 64 F 6 NS
15 K.T. 65 F 10 NS
16 S.Y. 49 M 6 ¥=0.50x—0.59, »r=0.601, [<0.05
17 M.T. 51 F 4 ¥ =0.45x+0.01, 7=0.625 /<0.05
18 S.M. 52 F 8 NS
19 H.M. 69 F 7 Y=377x+0.20, »=0.854, pH<0.001
20 H.S. 56 M 1 % y=0.41x+0.08, »=0.802, /»<0.005
21 R.T. 74 M 6 NS
22 N.K. 52 M 3 NS
23 S.K. 52 M 7 ¥ =0.19x+0.15, »=0.840, p<0.001
24 S.K. 49 F 8 4=0.28x—0.37, »=0.632, /<0.05
25 T.H. 40 F 4 NS
26 S.H. 59 M 1 Y=0.54x+0.27, ¥=0692, »<0.05
27 H. 1. 40 F 5 NS
28 G.Y. 60 M 6 NS
29 Y. 53 M 4
30 M. M. 52 F 4 #=017x+0.07, »=0.605 p<0.05
31 ALK, 61 M 6 NS
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Fig. 2 Roentgenologic heart size (RHS), roent-
genologic thoracic diameter (RTD) and CTR
obtained from posterior-anterior roentgenogram
at maximum inspiration (Max-Ins) and forced
inspiration (For-Ins) in Group B.
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Table 3 The changes of roentgenologic heart size, roentgenologic thoracic
diameter and CTR between maximum inspiration and forced inspiration in

Group B.
No. Roentgenologic heart size Roentgenologic thoracic diameter Cardiothoracic ratio
T Name Age Sex Maximum Forced Maximum Forced Maximum Forced
inspiration  inspiration ingpiration  inspiration inspiration  inspiration
1 K.H. 30 F 13.0 (cm) 13.0 (em) 24.7 (erm) 26.5 (cm) 52.6 (%) 49.1 (%)
2 T.S. a5 M 120 12.0 275 286 436 42.0
3 H. L 54 M 155 15.7 27.0 27.3 57.4 57.5
4 Y.H. 44 M 129 13.5 29.0 302 44.5 44.7
5 T.H. 35 F 1.4 13 252 26.9 45.2 42.0
6 M. M. 23 F 9.9 10.0 26.3 276 376 36.2
7 H.H. 30 F 10.2 109 234 243 43.6 44.9
8 N.K. 29 M 14.5 14.0 27.8 303 52.2 46.0
9 T.K. 26 F 1.1 1.6 24.3 26.0 45.7 44.6
10 M. M. 30 F 13.5 13.6 279 28.2 48.4 48.2
11 S.G. 26 F 1.4 1.2 26.7 277 427 40.4
12 R.N. 30 F 1041 10.2 238 258 42.4 39.5
13 H.S. 19 F 12.0 1.8 245 26.6 49.0 44.4
14 ALK, 43 F 14.1 14.0 25.4 26.5 £5.5 52.8
15 M.Y. 48 F 13.7 126 259 26.4 529 47.7
16 J.G. 29 M 1.7 10.5 271 28.6 43.2 36.7
17 H.K. 25 F 129 1.6 228 236 6.5 49.1
18 S.T. 26 F 10.9 11.3 26.4 26.2 41.3 43.1
(76) HAERSE #H49% F25



FR 3 34 195

DEALDOFRAMEIIMmM &, BE VA DENIT L EE» S/ Hh5 CTR 0BEEIARLS ED 2%
5 EOEOFEELZMmM ST kERL, = EwS ki,
hx CTREERBRET S L12» AR KHIE

Table 4 The changes of body weight, roentgenologic heart size, roentgenologic
thoracic diameter, and CTR between pre-hemodialysis (HD) and post-
hemodialysis (HD) in Group C.

Body weight Roentgenologic heart size  Roentgenologic thoracic diameter  Cardiothoracic ratio

of h:::.se Name Age Sex Pre-HD Post-HD Pre-HD  Post- HD Pre-HD Fost-HD Pre-HD Post-HD
(ka) (kg) (cm) (cm) (cm) {cm) (%) (%)
1 AS. 5 M 582 58.4 15.2 15.7 28.5 285 53.3 55.0
2 TK. 44 M 596 59.3 13.4 14.0 30.2 294 44,3 47.6
3 TG. 21 M 503 49.9 12.2 1.4 27.2 27.0 448 42.2
4 FO. 73 M 431 431 14.2 14.9 258 25.4 55.0 58.7
5 SW 63 M 42.8 427 12.7 133 276 27.1 46.0 49.1
6 S.K. 8 F 339 33.0 131 124 23.4 224 56.0 55.4
7 JH 76 M 54.5 53.7 122 1.7 26.5 26.5 46.0 44.2
8 TC. 65 M 55.8 54.5 13.6 14.0 29.3 291 46.4 48.1
9 S.I. 72 F 533 519 138 13.4 25.7 252 53.6 53.6
10 TO. 52 M 63.4 61.4 14.2 13.7 287 28.8 49.4 47.5
11 MM 50 M 452 43.9 12.7 122 277 27.2 45.8 44.8
12 ML 49 M 51.2 50.3 12.0 1.8 26.9 26.3 44.6 44.8
13 K.A. 49 F 53.9 52.0 125 123 26.9 259 46.9 47.4
14 TK. 58 M 47.9 46.6 123 11.3 227 229 54.1 49.3
15 N.O. 60 F 421 408 10.6 10.2 240 24.2 44.2 421
16 MH 54 F 57.2 54.9 14.8 136 27.0 25.7 54.8 52.9
17 YN 75 M 516 495 14.0 134 314 31.0 44.5 43.2
18 AT 72 F 53.8 50.6 15.6 14.7 26.7 26.2 58.4 56.1
19 MT. 76 M 49.9 47.3 13.0 13.7 28.7 276 453 49.6
20 KT 582 M 50.8 48.0 128 123 256 255 50.0 48.2
21 K.M. 47 M 549 52.8 15.5 14.3 28.6 28.1 54.2 50.1
22 TN. 48 M 59.3 55.8 14.6 12.8 26.8 27.1 54.5 47.2
N=22 N=22
r=0.543 r=0.471
ARHS % p<0.01 ACTR % p<0.05
y=1.44x —1.41 y=1.44x—2.83
15F 15F
o
12t y
10f .
9- . .
o —

_3_ - o n// o

-5
_B— . aoo

0 1 2 3 4 5 6 0 1 2 3 4 5 ¢
[a] ABW% [b] LBW %

Fig. 3 The relationships between the 9% variations of body weight (BW) and
roentgenologic heart size (RHS) [a] and between those of BW and CTR [b] .
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Fig. 4 The relationships between the variations of body weight (BW) and
roentgenologic heart size (RHS) [c], and between those of BW and CTR [d] .
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