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Studies on cardiopulmonary findings by
mass chest x-ray survey
II. Studies on median shadow

By

Fumihiko Hoshino
Department of Radiology, Faculty of Medicine, Tohoku University, Sendai, Japan
(Director: Prof. Y. Koga)

Mass chest x-ray survey using 60 by 60 mm film was carried out on 1224 middle
school girls and high school girls in Sendai City.

Transverse diameter (T.D.) of the heart, Transveres diameter at the site of pulmon-
ary (P.D.), Widest diameter of the chest (W.C.) were measured. The ratio between T.
D. and W.C., and between P.D. and T.D. were calculated. The following results were
obtained :

(1) The increase in T.D. were very slow from 12 years old to 14 years old and rapid
from 15 years old to 16 years old.

(2) Average value of T.D. of middle school girls (12 years old to 14 years old) was
about 10cm, and T.D. of high school girls (15 years old to 17 years old) was 11 cm.
Minimum size of middle school girls was 6.9cm and of high school girls was 7.9 cm.
Maximum size of middle school girls was 13c¢m and of high school girls was 13.1cm. The
difference between maximum and minimum size was 6.1cm in middle school girls and
5.2cm in high school girls.

(3) The ratio of T.D. to W.C. (T.D./W.C.) was mostly belonged between 0.3 and 0.46
in both middle school and in high school. The ratio increases with the age and 80 per
cent of 16 years and 17 years girls belonged between 0.41 and 0.49.

(4) The ratio of P.D. to T.D. (P.D./T.D.) was mostly belonged between 0.56 and 0.65.
The value over 0.65 was seen in the younger age and it was seemed due to prominent
pulmonary artery.
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Table 1. W.C.

Value in Value in
mass x-r- 6 x routine | error
ay film x-ray film
| oo .. . oo mn
40.85 251.0 240 11.0
41.0 245.0 240 6.0
47.8 286.8 290 3.2
43.5 259.0 264 5.0
13.0 | 258.0 249 9.0
40.0 240.0 243 3.0
45.4 272.4 280 7.6
41.0 246.0 250 4.0
48.45 290.7 294 2.3
43.0 258.0 260 2.0
43.5 261.0 255 6.0
43.7 262.2 266 3.8
42.85 257.1 255 2.1
41.0 246.0 250 4.0
42.0 252.0 260 8.0
45.4 272.4 274 1.6
44.0 264.0 259 5.0
42.3 235.8 240 4.2
42.5 255.0 250 5.0
37.6 225.6 220 5.6
Average 4.9

W.D. : Widest diameter of the chest
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T. D.
Value in Value in
mass X-r-| 6 routine error
ay film x-ray film
m mm| | i
21.1 126.5 123 3.6
16.5 99.0 100 1.0
20.0 120.0 128 8.0
18.8 112.8 114 1.2
19.0 114.0 114 0
- 18.5 111.0 115 4.0
20.0 120.0 118 2.0
20.0 120.0 129 9.0
18.3 109.8 110 0.2
16.65 99.9 105 5.1
18.1 108.8 | 105 3.8
19.75 | 118.5 | 114 4,5
19.6 117.6 115 2.6
16.4 98.4 95 3.4
16.5 96.0 90 6.0
- 18.75| 112.5 115 2.5
| 16.5 9.0 | 95 4.0
21.25| 127.5 123 4.5
17.0 102.0 105 3.0
18.75 | 112.5 | 111 1.5
| Average 3.6

T.D. : Tranaverse diameter of the heart
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Fig. 3. Transverse diameter of the heart
(T.D.) (Middle school and High school)
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Table 2. Transverse diameter of the heart (T.D.)
TD. m 80 (81 186 [91 [06 101 [106 | 111 |16 | 121 | 126 | 131 |Average Total |
T under |~85/~90/~85|~ 100/~ 105/~ 110/~ 115/~ 120/~ 125~ 130/ over | T.D. number
[ Number 4124|25] 51 | 48[ 35 [ 23 | 11 1 |
19yyl FEF_cent | 0.44 |1.79110.76 11.26 22. 86| 2152 15.73 10.35 4.03 0.44
Y Number | 1 | 28 76 83 30 | 1 223
_ Percent | (.44 | 12.55| 34.12 37.25 15.28 0. 44 10.1cn
g Number | 1 | 2[15(29| 32 | 45 | 23 | 22 | 17 | 4
3 13yp FET_cent | 0.52 1.05/7.89 15.26 16.84) 23.68 12.10| 11.57 8.94 2.10
T -
2" Number | 1 | 17 61 68 39 4 =
g | Per cent [ 0.52 | 8.94 |~ 32.10 | 35.78 20. 51 2.10 10.3cn
Number | 0 | 6| 5|18 32 | 36 | 45 | 32 | 19 3| 1
Layel FET cent| 0 [3.032.529.09 16.16 18.18 23.23 16.16 9.59 151 0.5 _
T .
¥ Number | 0 | 11 50 81 51| 4 L
Per cent | 0 | 5.55 25.25 41.41 25.75 | 2.01 10.5cm
Number | 1 | G| 6(12] 31 | 29 | 36 | 23 | 24 | 6 4
L5vel ET Cent | 0.58 | 0 [3.486. 96/ 18.02 16.51| 20.85 13.37 13.92 3.48 2.32
Y Number | 1 6 | 43 65 a7 10 172
Per cent | 0.58 | 3.48 24.98 |  37.39 27.29 5.80 | 10.6cm
E Number | 0 | 2| 4| 5[ 23 | 34 | 55 | 41 | 44 | 11 | 9 I
e 16y FEF cent | 0 10.8711.752.19) 10.08| 14.96) 24.60 17.98 19.78 4.86 3.94 1
g | Number | 0 | 6 28 ® | & 20 2Es
i Per cent | 0 | 2.62 12.27 39.56 | 37.76 8.80 11.0cn
Number | 2 | 2| 4| 1| 15 | 34 | 81 |52 | 42 | 24 | 5 1
i | Per cent | 0.94 |0.941.870.46 7.04 15.96| 14.55 24.41 19.71 11.27 2.34 0.46
T E o |
Y Number | 2 6 16 65 94 29 1 213
| "
| Per cent | 0.94 | 2.81 | 7.50 | 30.51 44.12 13.61 | 0.46 | 11.2mn |
Table 3. Widest diameter of the chest (W.C.)
Age | TD ‘ 220mn)  221um | 231mm | 241nm | 251mm | 261mm | 271mm | 28lmm | 291mm | Total
ge | s under| ~ 230 l ~ 240 | ~ 250 | ~ 260 | ~ 270 | ~ 280 | ~ 290 | over |number
Number | 17 26 62 51 38 24 4 1 0
12yr - 223
Per cent | 7.62 | 11.65 | 27.80 |22.91 | 17.04 | 10.76 | 1.79 | 0.44 | 0
3 Number | 3 16 36 40 39 38 15 3 0
2| Byr —— : - 190
5 Per cent | 1.57 | 8.47 |18.95 | 21.05 | 20.52 | 20.00 | 7.89 | 1.87 | 0
8| 1450 Number | 5 8 27 43 69 37 7 2 ] 108
B | T Per cent| 2.53 | 404 | 13.63 | 21.71 |34.89 |18.68 | 3.54 | 1.06 | 0
= rota] | Number | 25 50 [ 125 | 134 | 146 | 99 26 6 0 oLl
O Per cent | 4.09 | 8.19 | 20.49 | 21.96 | 23.93 |16.22 | 426 | 0.8 |5 '
15 Number 0 7 30 36 37 | 37 20 5 0 172
r &
YT [Per cent| 0 4.12 | 17.44 [20.93 |21.51 [21.51 | 11.63 | 2.91 | 0
3 Number | 0 3 22 44 77 59 16 5 2
S | 16yr 228
£ Per cent| 0 1.32 | 9.64 |19.29 |383.77 |25.92 | 7.06 | 2.19 | 0.87
= Number | 1 3 15 38 48 59 34 13 2 )
e | 17yr - - 213
& Per cent | 0.46 | 1.45 | 7.04 | 17.84 | 22.58 | 27.69 | 15.96 | 6.10 | 0.93
Totall Number | 1 13 67 118 162 155 70 23 4 -
I Percent| 0.17 | 2,13 | 10.93 | 19.25 | 26.59 | 25.46 | 11.43 | 3.75 | 0.65 !
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Fig. 7. Heart lung coefficient (Middle school
and High school)

Table 4. Heart lung coefficient

‘ e ‘ 'u% ds:: 3 ‘ Ob3§4i 0.0337 %330 0'04}13' 0.44 | 0.47 0.5 | Total
er | ~0.34 | ~0.37 | ~0.40 | ~0.43 | ~0.46 | ~0.49 | over _|number
1oyt Number 0 | 2 17 64 76 51 13 0 223
| 777 | Per cent 0.80 | 7.62 | 28.69 |34.08 |22.91 | 5.87
E . Number 0 5 | 2% 55 63 31 11 0 190
9 Per cent 2.63 | 13.68 | 28.94 |33.21 |16.32 | 5.78
= Number 1 6 16 43 69 49 13 1 198
= | ldyr
g Per cent 0.56 | 3.08 | 808 |21.76 |34.89 | 2479 | 6.57 | 0.56
Tota] | Number 1 13 58 162 208 131 37 1| 61
Per cent | 0.16 | 2.13 | 9.49 |25.79 |34.04 |24.40 | 6.06 | 0.16 |
15y~ Number 2 1 15 40 65 33 16 0 172 i
Per cent 1.16 | 0.58 | 8.72 |23.25 |37.79 | 19.18 | 9.36
E 165t Number 1 7 39 92 57 32 0 228
i Per cent 0.44 | 3.07 |17.10 | 40.39 | 25.00 | 14.08
:gc 17yr Number 3 3 8 41 75 59 22 2 213
= Per cent 1.45 | 1.45 | 3.75 | 19.25 | 35.26 | 27.69 |10.32 | 0.93
Total | Number 5 5 30 120 239 149 70 2 613
Per cent 0.32 | 0.82 | 4.89 |19.59 |37.84 |24.30 |11.41 | 0.33 ,
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Table 5. P.D./T.D.
0.55 | 0.56

0. 66

Age lund.er ~(. 65| over Total
1 Number | 20 [165 38 995
| [Per cent| 9.0 720 17.0|
g 139y | Number | 30 1130 | 30 0
8 | " | Per cent | 15.8 | 68.4 | 15.8 |
= Lggr | Number | 81 |145 | 22 ”
¥ T - 3
= | " [Per cent [15.7 | 73.2 [ 11.1
>
Number | 81 440 90
‘Total |
* [ Per cent | 13.3 | 72.6 | 107 1
Number |40 [125 | 7 |
T | 17
oy cent | 23.3 | 726 | 41| 12
2 Number | 77 142 9
2 | 16yr 228
2 Per cent | 33.8 | 62.3 | 3.9
- Number | 73 [130 10
| 1Tyr 213
it v Per cent | 34.2 | 61.1 | 4.7
Number (1! 397 26
Total |~omber 190 |39 613
Per cent | 31.0 | 64.8| 4.2 |
P.D. : Diameter at pulmonary conus
T.D. : Transverse diameter of the heart
EdBnEs,

hEeAE12, 13, MFEEL, SRS, 16, 17FE:
PHBT 32512, BSVIROM L FDXEIFER:
SbDBHB. 0.66LLED D DEFAA ¥ EE 1 Sl
BRER A E R CHEEE LT3, 0.55

P.D.: Diameter at pulmonary conus
T.D.: Tranverse diameter of the heart TOBDREFORBEIIFEA FBRD LN,
Table 6. Diameter at the pulmonary conus (P.D.)
50 e [ [ el .| Total
‘ Age J P.D.mm ‘ 2 ‘ 51~55 ) 56~60 [ 61~65 | 65~70 | 71~75 | Teover | Total |
Number 25 86 62 38 | 11 | 2
9 223
Y e cent | 0.4 | 15.69 | 3856 |27 |17, 04 | 4.93 | 0.89
3 | jap | Number | 5 19 69 61 24 |11 0 190
| 2 " [ TPercent | 1.63 | 10.00 |36.32 3211 [12.63 | 579 | 0
| 2 |, | Numbre |0 21 52 72 40 12 0 1o
g Y | Per cent | 0 10.61 | 26.26 | 36.36 | 20.20 | 6.06 | 0
= be 2 195 102 2
Total |_Number | 6 65 07 9% 102 34 "
Per cent | 0.98 | 10.64 | 33.87 | 33.56 | 16.69 | 5.56 | 0.89
Lvp | _Number | 0 |49 67 33 R
Y ["Per cent | 0 8.13 | 28.48 |38.95 | 10.19 | 5.23 | 0
3 Number | 1 12 57 [100 40 14 4
S 16yr - 228
(| 4§ Per cent | 0.43 | 5.30 | 25.00 | 43.85 | 17.54 | 6.14 | 175
= Number 0 17 55 77 45 15 4
: 213
& | " Per cent [0 7.98 | 25.82 | 36.15 | 21.12 | 7.04 | 1.88
Number | 1 43 [161 |24 118 38 8
] Total ' 613
| 8 Percent | 0.43 | 7.01 | 26.42 | 39.80 |19.24 | 6% | 1%
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