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—Abstract—

Radiological evaluation of lung velume among Koreans with silicosis

—A study on thirty patients—

Byung Chull Rhee, M.D.

Depeartment of Radiology, College of Medicine, Seoul National University.

(Director; Dong Woon Choo, M.D.)

1) Radiological evaluation of lung volumes was carried out on thirty Korean male patients with silic-
osis, and following results were obtained.

2) The mean radiological lung volume among those patient was 7, 587 ml.

3) When compared with the group of normal Korean male adults ranging from 31 to 55 years of age,
the mean lung volume was increasd by 2, 346 ml.

4) The lung volume of these patients was even slightly larger than that of the group of Korean athletes
ef all ages.

5) On the other hand, the vital capacity in patients with silicosis was markedly diminished, the mean
vital capacity being 2, 909 ml.

6) The patients with silicosis also revealed emphysematous changes in the lung as well as increased

residual volumes. The vital capamty was smallest in the latest stage.
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Fig. 1. Diagram of chest radiographs with meaurement lines drawn. TR OETHNGY
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No: Name; Sex: Male Age: 53

Volume of Thoracic Cage:

Segment Diameter P. A. Diameter Lat.

1 15.8 X 12.7 X
2 2.6 X 18.0 X
3 25.0 X 22.2 X
4 28.0 X 23.7 X
5 27.6 X 21.0 X
Total 19, 396. 47 X

Weight; 49kg. Height; 161 cm.

Height P. A Product.

2.75 = b551.82
2.75 = 1,069.20
9.45 = 5,244.75
9.45 = 6,271.02
10.8 = 6,259.68

0.572 =11,094.75

Non* Gas* Containing Volume Within Thoracic Cage:

Hemidiaphragm Radius P. A. (r—1) Radius Lat (r—3) Radius P-A Product (r-—3}
Rt. 13.0 X 19.3 X 10.8 = 2,709.72
Li. 13.0 X 19.3 X 10.0 = 2,509.00

Volume of Heart

Long axis P. A(d—1)
14.9 X 11.6 X

Total 6, 912. 55

Lung tissue (from

Blood volume (from nomogram):

Trans axis(d—2)

X0.381 =

Trans axis Lat(d—3) Product
1,693. 83

2, 633. 68

9.8

nomogram) ; 290
345

Total Nung Capacity: 7, 826

Fig. 8. Data from with example measurements in centimeters and calculation.
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Table 1.

stage No of case T.L.C. M-+mM)) V.C: (M I—m(\i)) TV, C(M+m(M)/
1 7 7,339+945. 5 ml 3,364:+314. 6 ml 4,078-+375.5ml
2 16 8.058+1,503. 3 ml 3,212+724. 6 ml 4,010-+719.7 ml
3 4 1,591+1, 153. 3 ml 3,055+531. 0 ml 3,973+216.5ml
4 3 7, 1611, 766. 4 ml 2,006+427. 8 ml 3, 359-+1, 356. 4 ml
Total 30 7,587 ml 2,909 ml 3, 855 ml
3,055ml+531.0ml, T.V.C®] i 3,973+216.5ml By RBARS] FEfioh 5,247ml 24 o R
ol o 4l A= okfE 8,278 ml, A 5, 124 2,346ml o] gl o} o) = BEFEFEH I A2 v}E Ffolol Al

ml, 7 7,161%1,766. 4 ml o] 3,
2,006+427.8ml, T.V.C 9] FijfEi+

V.Ce Fiffie
3,359+1,356. 4 ml

24 2%z 29 T.L.Col Fufit 7,527 ml
V.Co gyl 2,909ml, T.V.Ce 7ZEPflis 3,855
ml o] ¢l v} (Table 1 2J7)
V. #%E &k 2%
JEA XGE kel o g MiBA ot AR

iy GHUE Afolel = & Aol7k glon® XMEBM ke
fifiskA e 4 9leh Barnhard 409 W79
3 Loyd %% .¢ o] Barnhard 42 Jjy:g tilstdAl

XHERY MEME  # AL (Plethysmographic) 9
sl wlmael JlERsE 952 g, @mEdAE &
o} A9l o] gt Aol XEBR MWAHES &0
olgl HEHE Tl 2AE ckalel Al AFLEY GBS}
g b AR gk £ R 22 a9l
ok Ryl BRG] HE I 973
FH vk G o 2 ol EENBHE 304 ol 2Ee
M AT X Ghlske]l 4IEW A Wk
BEEC MiBARES kit detsr oreel AR B
RE ol EMERE Esk 2egeh

Barnhard %0 = RE#(7T =

e
,A orol g1

EFA

01-1 Qll

Bl A X

iy MiBEAR ] F¥ 7,270ml A EH AL FHHfERE
ot %4 £2 2aghul Jed @Ee A EAdAE

RESRLES 2 5 dodor XBRBY HEAKE T5
7,587ml o]l x, A:FAYFMIMEA NGRS EW 2o
A3 HAE] Yol Fiy 2,909ml o] R,  FE i
7% & (Timed Vital capacity) & 755 3,855 ml 24 ¢] &
Barnhard 4] ®oash #fiiel Bl Hebix o
o} BsEEiRY R ol sk B B2 el £l
Fela

o} A0l ol EWA

o] 31~55mERfol A= X R

Eiet e g Lo WmE el o m P
o) 3 EBETFS 2AE EEe AR thE ol IEHW
AXRrthe g 6,305ml o] QU] u}k EEfliKe] My}
£ Aalek

Shapiro® % Shaeffer™, Turley®, Froeb®, Agostori
®, Song'® ©l $®el oshe] HEYETS] WAREL
o 3 RS HAE vl ot KA L Ml
AHOR IS NG WA s e 2ok EHEE
Barnhard? 42

1) RIS A N

2) TEYW MR Wi i

) FEel BT Hn

4) TRl W WG Ze] el 9leh

Bedell, Marshall, Du-bois 2l Comroe'® 22 4 [ifi it
Foll Al Bl XBREME B A R ol ’IIEH’J i fiE et
= Zvha watgoy ol WREKE MiEdA B
ZF QG eban she] Ml v b 4 WAE i R
o 7 XHREMy MEfEer EBUBN WEfEs Ael —#

Zroba kel YAl uk REs) = RN A A = PR
B S WSk helol Al IEEER: AiEUY SR E
RES e 7 A Zbakel

JliBERE o] g il 4 Blgk 28 g 7k g
FE OfiE R 2 WG RS HAEE 5 deon o
£ REERO EGES Wel BRI wsgel Kol
ADFS’— *“7‘4‘"—1 XHERRY Mo A& 2o} 2o ##

be ol B AN BE R 2 BEEER

1%%%%%%%ﬂﬂ@€a%¢

V. &

£

1) WA REMEE B BT 74 S22 BT 16
&, M3 BT 44, 9 B4 BT 34, BF 0%E ¥
gow she] XHBR Hkow NMAERET wEdvt

W 13_..



oh&-3) e RiE A9tk

2) U F¥y AR 7,339+945.5ml  F2fi=
74 8,058+1,503. 3ml 3= F¥y 7,591+1, 153.3
ml 2 E4 A T 7,161 ml 2 2EHEFY 7,587ml
o]l ow [FEETES WMEIEW A kA 2,346 ml 7k
aH EEpe shEy ERA MBARL G £ HB
BT WEmRttE 2 AL 4 F A9k

3) K MRE - MEE-S EUW Y 3, 3641314.6
ml, 2 75 3,212+724.6ml, 3] F¥y 3,055+
531.0ml 2 45 Ty 2,066 ml 24 4§ i 2, 909
ml 2 EfART A WAEE &5 Adddeh

4) P FO A IFREE (LS el o] I IRE AR
o FEMSHA SRS WMATE ok glow W) e
245 o #Hed Zeh

1.2 %£xX®

1. Barnhard, H.J., Pierce, J. A., Joyce, J.W. and
Bates, J.H.: Roenigenographic determination of
total lung capacity. Am. J. Med. 28:51, 1960.

2. Gildnhorn, H.L., and Hallet, W. Y, : An evalua—
tion of radiological methods for the determinalion
of lung volumes. Radiology 84:754-756, 1960

3. Loyd, H.M.S.T. String, and A.B. Dubois; Rad-
iological and plethysmographe determination of total
lung capacity. Radiology. 86:7-14. 1966.

4. FNEBIR, RWE ¢ KEHEMESE 3% BiFX
& Bk, 1967

5. &R5E  MBA EHET WA

SRR EEE Vol 5, 9-13, 1969.

Shapiro, W.,C.E. Johnston, R.A. Dameron, Jr.
and J.L. Patterson: Maximum ventilatory perfor-
mance and its limiting factors. J. Appl. physiol.
19(2) :199-203 1964.

7. Shaeffer, K.E.: J. Appl. physiol. 13:1, 1958.

8. Turly, F.C. nnd T.R. Harrison:

10.

11.

12.

13.

14.

15.

16,

Am. J. Med.
Sci. 183: 702 1932.

Froeb, H.F.: J. Appl. physiol. 16:8, 1961.
Carey, C,R., K.E. Schaeffer and H.J, Alvis:
J. Appl. physiol. 8:519, 1956.

Newman, F., B.F. Smalley and M. L. Thomson:
I Appl. physiol. 17:649, 1962.

Agostoni, E. and W.O. Fenn: [ Appl. 15:349,
1960.

Song, S.H., D.H. Kang, B.S. Kang and S.K.
Hong: Responses to high CO, and low O, in the
man J. App L. physiol. 18 (3) :466-570, 1963.
Hepper, N.G.G., W.S. Fowler and H.F. Hel-
mholz: Relationship of height to lumg volume in
healthy men. Dis. of Chest. 37 :314-320, 1960.
Cook, C.D., J. Helliesen and Agathon, S. Rela-
tion between mechanics of respiration, lung size
and body size from birth to young adulthood. J.
Appl. Physiol. 13(3): 349-352.

Bedell, C.N., Marshell, R,Du Bois, A.B and
Comroe, J.H. Jr.; Plethysmographic determination
of the volume of gas trappel in the lungs. J.

clin. Invest. 35:664 1956.





