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Studies of the Lung Changes following the Roentgen Treatment
Part 1: Frequency of incidence of the lung changes following the roentgen
treatment for breast cancer, and the correlations of it with the
some physical and individual factors.

By
Akira Kikuchi

From the Department of Radiology, Faculty of Medicine, Tohoku University
(Director: Prof. Yoshihiko Koga)

This is to report the frequency of incidlence of the lung changes following roentgen
treatment for breast cancer and to consider the correlations of the frequency with some
physical and individual factors.

Seventy cases from 80 of postoperative breast cancer irradiated completely in our
clinic during Nov. 1955 to Apr. 1959, were followed up over six months after the end of
the treatment and studied for this purpose.

1) Thirty-eight cases from 70 well followed up were found to have radiation changes
of the lung by roentgen investigation of the chest (54.3+6.0 per cent). Our irradiation
technique was represented in Table 2 and all of the cases were treated by direct portal
technique.

2) Number of the treated areas, the over-all-time for the radiation therapy and the
difference of the employed apparatus, all thess factors showed no correlation with the
frequency of incidence. :

3) The threshold dose for the incidence of the radiation lung changes was found to
be 3,2560r. The dose was measured at a point 8 cm from the surface of a newly con-
structed chest phantom.

4) The frequency of incidence of the first group receiving the lung dose less than
3,500r was calculated to be 25.0 per cent, while the same of the third group receiving
more than 4,200 r was 76.2 per cent. The difference between the frequencies of the two
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groups was significant.

The second group, who received a moderate dose of from 3,500r to 4,200 r showed
a incidence rate of 51.4 per cent.

From the results of this investigation, not only the lung dose but also some other
factors were suspected to be guilty for incidence of the lung changes following radiation.
therapy.

5) Correlation between the time-dose-relationship and the frequency of incidence was..
studied by rectangular coordinate system. The Fig. 4 represented the result. From this
it was found that the incidence rate of the lung changes of the 36 cases situated in the:
upper part of the line y=32.3+2,575 was very high (72.2 per cent), while that of 34 cases.
situated under the line was 35.3 per cent. The difference between the two was significant.

6) Variables such as age, general condition, blood pressure and radiosensitivity re-
presented by radiation sichness etc. were examined stastistically, and found to have no:
significant contribution to the incidence of the lung changes.

7) Concerning anamnestic lung or pleural disease, all of our six cases who had
ever pneumonia, bronchial asthma and pulmonary tuberculosis and one of 3 cases who
had pleuritis on the irradiated side were found to have the lung changes after irradiation
for breast cancer. It seemed that they have a tendency to produce a radiation lung
changes by irradiation. -

8) It seemed difficult to estimate previously the incidence of the radiation lung change
from the individual factors, except the lung dose.
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Fig. 1. Age distribution of the series.
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Hatched bar represents 10 cases followed up
inadequately, open bar 32 cases followed up ad-
equately without the radiation lung change and
shaded bar 38 cases with the same.
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Table 1. Histologic classification of the breast
tumors diagnosed as the carcinoma clinically.

Carcinoma 50
Carcinoma sirplex 29
Adenocarcinoma 10
Scirrhous carcinoma 4
Squamous cell carcinoma 2
Cribriform carcinoma 2
Medullary carcinoma s
Undetermined classification 1

Praecancer 2

Mastopathia cystica 3

Lobular hyperplasia 2

Total 57

Unknown 23
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Table 2. Irradiation technique

Apparatus Toshiba KXC-17 Toshiba KXC-18
FSD 30cn 40cm
Tube current 3mA 20m A
180K Vp 0.5Cu+ 0.5Al 0. 90Cu 0.7Cu+ 0.5Al1 1. 21Cu
) b 150KVp 0.3Cu+ 0.5A1 | 0.61Cu | 0.3Cu+4 0.5A1 | 0.70Cu
Filter 18 HVLE Sos0RvD 1o filter 0. 15Cu 2.0A1 0. 23Cu
100KVp ) 7 1.0Al 4. 53 Al
180K Vp 23. 3r/min. i 66. 7r/min.
Dise“Rite 150KVp 10, 5r;'m%n. 60. 1r/man.
120KVp 1?{._9r‘-‘mm. 67. 8r/min.
100KVp L 58. Or/min.
Used period. NoV. 1955~Mai. 1956 ( 8 cases) |Jun. 1956~Apr. 1959 (72cases)

Table 3. Classification of the series with irradiated areas.
Number in the bracket shows the cases followed up.

Irradiated areas Left Right Both Total

A |Axilla, Supra-and Infraclavicular, Chestwall | 10 (9) 11 (9) Aoy 24 (20) ;
B |A +Parasternal 23 (20) 25 (23) 2% * (2) 50 (45)
C |B +Side chestwall 4 (3) 1 (1) 0 4 (4)
D |C-+Backside of axilla L @0 1 (1) 0 2.(1

Total 38 (32) 38 (34) 4 (4) 80 (70) |

* One of the two patients was irradiated left A-area and right axilla, and the other left
A.area and right chestwall.

EE

both B-areas.

One of the two patients was irradiated left B-area and right chestwall, and the other

S T
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Table 4. Frequency of incidence of the lung change concerned with the
irradiated areas.

Irradiated area Left Right Both Total
4 79 4/9 0/2 11/20
4 77.8+13.9% 44, 44-16.6% 0% 55.0+11.1%
B 12/20 11/23 1/2 24[45
60.0411.0% 47.84-10.5% 50.0+35.4% 53.3+ 7.4%
C 2/3 N1 0/0 204
i 66.71+27.2% 0% 50.0425.0%
0/0 0/0 1/1
D : 100%
Total 21/32 1/4 38/70
65.3+ 8.4% 47.14- 8.5% 25.0421.6% 54.3+ 6.0%

H3. BMOSIBEERE, ST IIEREK
FRTVAL YD TORBFMORBIERICETZE
v, RO TERBESOR N Ty RIS
IERBINT 2 BRI AL, KELAYHETZ L
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Fig. 2. Correlation of incidence of the lung
change with the irradiated areas and duration,

30 40 50 60 T0 8 90 Ioon
o R4 A 320
om 5 288

Solid circles show the thirtyeight cases with
the lung change, open show the thirtytwo cases
without lung change. Absccisa represents the
irradiated duration (days) and ordinate the ir-
radiated areas.
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Fig. 3. Correlation of incidence of the Ilung FHET AELED. FL NG ED _kEERT
change with the irradiated lung dose and THME L b 8 mdiE X A B OUF A

duration.
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gheth o) & EFE, Wl R OBBEO A B 0K B B
L . ] HCZZ—2 bR RYBOATHSR, &
i sl VTS B0 T L RO TR BRI X
o -0 S DAEED b OME EPEE TRY A B 5L
S ol 30 76 b3, Z Ol & AOKEEDRIEC X h &
b Bk 50T BETH BIFE EREPAEFH 22
i e | S § 72 B Y ZORKROMIEIAT 20, B 1iifF,
% Bt F 8D, RNFAEDRNARKED S ERUEL T
oA T RIS N7 30205 7 4 ¥ —5 2%/F Phantom.
) Bl R % Fiv~ Radocon ffiEaFCEMIL 7 fEZ ML L

. 5 I 72103,
Solid circles: thirtyeight cases with the lung FAERE38H o i 3 Fig. 312: ¥4 3,370
; change. kY 5,060r, i 4,130r L, IFEFIERES2
Open circles: thirtytwo cases without the lung Bz 2,600r X U 4,630r, iy 3,786r THo

change.

Table 5. Frequency of incidence of the lung change concerned with the lung dose at Scm
under the skin in the 2nd intercostal space on the midclavicular line.

-i Lung dose ~3500r 3500~4200r 4200r~ Total
ﬂﬂrgnlg?; :;e cases with 3 19 16 28
Ellt?obeutr lﬂlfn; aggzmge 9 18 5 32
Ieir 1;1;;{;;(1 of cases 12 37 21 70
Frequency of incidence | 25.0-12.5% 5l.4+ 8.2% 76.2+ 9.3% 54.3+ 6.0%

Table 6. Frequency of incidence of the lung change concerned with the time from
mastectomy to the beginning of irradiation.

Days | ~20d. | 21~30 | 31~0 | 41~50 | 51~60 |61~100 | 100~ | Total
it diags 16 7 5 2 4 2 2 38
E:ilﬁ‘lé)ueg I%ﬁ]gmslgfange _ 9 6 3 3 3 ] 2 32
eszTuﬁ;ZdOf = 25 13 8 5 7 8 4 70
incide- ‘ g - 25, 0415, 2
gg:qgégcy of -1nc1dt. 64. G-_!-é;ﬁsij ij:ld. 8/62. 5417. 1/40. Oi;;.:is_';..lj_18. 7125. 0415. 2 50. 0-25. 0|54, 3+6. 0 |
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Figd. Correlation of incidence of the lung change
with the irradiated duration and the lung

dose.
3 Au 4, +2575

L,
O Lt -]
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4000 s Wi

3000

20 30 40 50 60 T Sud.

Solid circles show the thirtyeight cases with the
lung change and open circles show the thirty-
two cases without the lung change. The frequ-
ency of incidence at the area over the liney =
32.3x 4+ 2575 is 72.2 4 7.4 %, but under the
line is only 35.3 + &.19%
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Fig. 5. Age distribution of the series and each

frequency of incidence of the radiation lung

change.
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Shaded bar represents the cases with the radi-
ation lung change and open bar the cases without.
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Table 7. Frequency of incidence of the lung change concerned with the red cell
sedimentation rate.

Red cell sedim. rate| ~10mm 1p~19 [ 20~29 [ 30~39 40~-49 50~59 60~ Total
Number of cases - P
with lung change 10 6 3 5 3 3 2 32
INumber of cases
[without lung change 8 12 5 0 2 1 1 29
Number of cases
levaluated 18 18 8 5 5 1 3 61
|Frequency of incide-55.6+11.7|33.3+11.137.5+16.7 100.0 |60.04z21. 7|75. 021, 7|66. 7-27. 2 59.546. 4
jnee (%) 444+ 8.3% 64,0+ 9.6% 0

Table 8. Frequency of incidence of the lung change concerned with Rohrer’s index

Rohrer’s index 120~ | 130~ | 140~ | 150~ 160~ ‘ 170~ | 180~
Number of cases with lung
change 4 3 7 6 2 1 1
Number of cases without
lung change 1 2 4 2 2 1 2
Number of cases evaluated 5 5 11 8 4 2 3

3 80.0 60.0 63.6 75.0 50.0 50,0 33.3
Frequency of incidence (%)
66. T+10.3% 58.84-12.09

B %Fig. 5 RL7:. ZX DR THELREICE BT
o THDRERNRE T 2EMAAEON .
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FEAEREI6H D529, 6 H T L, FEFRIERS0HD
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HB30HLLF &31~ 100H @ 2 BACH T % & Bi&38
BlOFAESRE0.5:£ 7.9% T L, #E28F11246.4
+ 9.4% CHIEBRENC RS % BEME Lo B REEL

SR THBBFEEIT LD

YV FRAT RGO —BORAE BRI T 20 -0 &
Lk 1 FeEE & b, FER & 0B E A
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VRTAI CH o7, FHERE32M o0 Mk B 2 %
X D88KEE TWE Y, FOFm25. SFEITHF L, JE
FEIEER2O N 24 E X D TANET T T, T OIEHEIX
18.5¥ETH D7z, 20FELL_ED25fIFh D REHE16H
(64.0+ 9.6%) v L, 19FELUTF 3670 FohE
V166 (44.4+ 8.3%) THRUHNNI S MPLED
TUEL TWABARICRE LS R TH 2N EES
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O RN BARR A D SrE CVARE @ HllE L T
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(8) X103/FE (m)%) # FHF L C BE 0 ¥#E
RREZBKBENRL, ZERBERE OB ¢ #
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Table 9. Frequency of incidence of the lung change concerned wite red blood cells.

Red blood cells/mm® | 300~349 | 350~399

400~449 | 450~-499 500~ Total

Eﬁf‘tﬁlg"f i 2 10 6 2 0 20
theer Moyt ol 1 3 6 i1 4 15
S OF. o 3 13 12 3 4 35
ence (ogy O 1" [o6. 72T, 2016, 9111 750.0414.466.7£27.2) 0 [57.148.4

Table 10. Frequency of incidence of the lung change concerned with
hemoglobin by Sahli’s method

Hemoglobin ~69% | T0~T9% | 80~89% | 90~99% | 100%~ | Total
Eﬂrgtﬁngfchﬁi&gse 1 i 9 3 0 20
\Erli'-;hmt}ftr l?li;a csifasnge 0 4 4 ] 2 15
i%ﬂa’?é‘f g 1 11 13 8 2 35
3532;"’3’;;; e 100.0 |63. 614.5/69. 2:+12. 8)37. 5417 1 0 [57.148.4

XY 196% TITEHY, ZTOFEHEE 154+ 52T
HOLPRBREOCRF LB RIHTH B, X
Rohrer’s Index 149LIF & 15000k 0 2 @4
G CRB E, BEEFOIEIERSS. 8112, 0% L
R (EFEIX66. 7£10. 3% & [FEOMER 2R L 7223,
TEDORCHERE= I L h07:.

I IRITRI D AR MFREE e~ 7o v &

(Sahli fi) D¥ER L T\~ 33580 & FRAER &
DFERZAE L. Bz ko cEonDEEBRI
L7:% @ #Fig, 9 RUFIOIR L 7=, FOERE D FE
IS FEIERE T 393+ 8.9, JEEE T 427+15.8
73, Hb Dk JSERE T80.6+ 2.0%, JERE:

T88.9+ 2.9% Tdh IR BN TENE R & 3
BRThs. FchkimEkEk 42005, Hb 86% #3412
2 BT B L BT A AHE B2 1B R 15E 0 %
IE (71.4% 9.9%) & EHER146h 5 Flo i
(35.7£12.8%) #7RL, BMEIFIEROE -
HBREZRL TS REFERIAh 07,

—HFEMmERE (GLAR) B L i T

72 i ¥ 7= 355 eh FRAETECOB 0 15136, 060 + 35617
AL, JE BB O F4513.6,530+ 450 TC0d ) FBhE
B RST A 0 B M ERBOR A 7 W EE VKA Lz, Bl

LERRIT 7,000% 555 - L TR lERE 126 & TR

23PN RIERZH/~ TR B &, FiF 4.7

Table 11. Frequency of incidence of the lung change concerned with white blood cells.

White blood cellfmm?® | ~4900 ‘ 5000~

‘sooow 7000~ | 8000~ | Total

T Ty et Al e P 3 ; 2
Eﬁ:ll'rllob'uztr ]ii:l;acsﬁznge 3 2 3 & : oy
e T 8 i ; ! 5 >
ggggg‘i(n% of inci- oo 517. 1|71, 4417. 1/62. 54-17. 142 94-18. 7|40: 0-+21. 9[57. 14-8. 4

—- 1



1040

g Rt = T R I RS

B EZHARESHE w2l 115

Tablel2. Frequency of incipence of the lung change concerned with blood pressure

Blood pressure ~ 149mmHg 150mmHz~ Total
Number of cases with ludg change 13 T 20
Number of cases without lung '
chenge 9 3 =
Number of cases evaluated 21 10 31
Frequency of incidence (%) 61.9410.6 T0.04+14.5 64.5-+8.6

15. 1% 025 LB CI1365.2+ 9.9% 72 b, RS
RV ELERE D D 7 A BRI W R IER 2
RIRTHBIRFEEZEI L hD7.

c. IfE :FfER

FRA AV ILE 2305 U T B2 7= OV 12 316
VO F G, FRIERF, JEBEOIM SIS
¥, BUCAGEHEMES 150mmHg DR L7
BLUTOBCSY, BERLHET 212 1ED
z. MR Tab. 1212783 W 340 { MESEEA
LB CRIEREZRTRTH 320, WHEHEE
Z3hhot.
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OB (—) -7 L
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2 (4) - 2,30 ERANLIED, ek, &
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RSO MBS (/35K #ihdE L5035
Bhzo &, TOWAELFELEDEREHRN L T
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13T 7 8 (53.8+13.8%) \IIEEF FL-0i2
HL, TRBROET 2RE aho7-226d ¢ 13
B (59.1+10.5%) DFEfEz R, FiERCFAER.
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e. BMEE

706rR, EhEECBIERD B 2 BEAEIE 9 A
FEL, TORRBEZTRATHION. BFREEDHR.
R 2 B, SR 1, RIS BT, T
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ARE R ZER L, —HHEEREOTIRERE
Y ¥ SHORT 7 D BELFITEDT. BBk
LA BEEHEOEZ A BFOESRCIESE, BB/
22 DRHE X YOS K0RGER, TH HEgn
WHRIARC RIS X b 2EBER Y, BRITK
Bk Y OFGEDE 2 VR D AN ARIERIERICHE
AL TRDEEFREINS.
ZAEDEIMIER DL &y ZoDEET <&
BEPAE L. FOFAIEDN L S ok
DR TSRS & DI E NIBk 2 Ve & 320
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SRV 72 BBV b FAED FRBME, AEMREEE L TEL
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LRHHETREREIT A O K, RIED RN AFTEE
HINBNOMETH 5. IAIERBECEOTR
FOBREFEF LD~ 4 FRADEREFE X
BEINTNOMIEL H 5. FIIFIEL FBF LT
b SR 2 T 2 HEOERDOME - 2 5.
TEOF RO W TREZENHEC S X bh 55
1t WA S BB RAEM RS EA R E N TED,
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LD H72 b 3 Mg O BV U T BREEVCRE ik
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HEEBEE RN E VIREIZ DWW FER AL &
NTB 23, TOBRSEIME, R5E, R
RIEMEEEINTSEOMEEL 2 h T3,

A D REO B0 D BT HHIT 2 TEEE L L
WEISEWEETH ), FoRED FEE 2
TroL L487- 70 Bl 38 Bl FIEZ 2 T %, Z o
54. 3% DFEERIZZHRIT & b N B350 IEh
2L VECETH S, ChuP i ERo EisEh
L ERTue 5 R B0 FAER O Higiis 5
& L CTUBRE chwEosiz, BET0ORE
DULHICE/BHBEBbhE, AIbHAMEL Y
e, FHE L TE SREY v MR 3LToy
v R E RN RS T B B TR A B
WL CHIEE L OB B s, BEO T L SROIEEL &
BELC & 0 EEBEMRC A B L IRICBEY & S KdED
CEHML TR ZZY 2L LTk B, BRITEiE
IRAT E U TR T mE R & b 2 EHR L
BOWHCE ) ZoEREEcRDLNS. Fr-
eid® ik R DIRERTBENZZ R F B4
ERERHELT S & L, < LTAED38En
KIEBAME % DR 2 E Tk T8 2 BhRERS MU 4
Crz. Zhidhks, $05E, KEEL h 0&ReE
D2 FT—E+ 3. Fiebelkorn?) 3g$ETF, i
CIFRT B E3R<720 L —FT B4, —7F Bau-
er® [ 3FMR EALE & HEE ST LY SMESTG
—FHLavE L, HRYO Y SRR C ik
NBEBELIRT 3.

R IR O SRS MR F iz & b
ZELT2ETHY, YRMETEINE VEL 2B
VSTV FIEZFFIEHERBZ B DT b B WERTH
%. Tab, INAFHIAERO RE L 7z BIERZ
17,

FAEDFEAENRTF & LTl IRER G E S h
72 L% HBI Engelstad® Re5KVEh 175
KV E Bz OFEIE TRV L 7-185HK
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Table 13. Frequency of incidence of the lung change (radiation pneumonitis
and fibrosis) after irradiation therapy.

Author Ea\::lsuattad gia:el?lr::;th Freq. Remark
change
Downs 1936 53 11 20.8% Breast cancer
Engelstad 1937 386 21 5.4 " (Tangent)
" " 49 10 20.5 Oesophagic cancer
Hsieh 1937 51 12 23.5 Breast ¢ (Direct -+ Tang.)
MecIntosh 1939 60 36 60.0 " (Direct)
McPhee 1939 69 44 63 ” Cn )
Leach 1942 347 77, OiEh " (n )
Widmann 1942 273 22 " Cr i
Fiebelkorn 1955 473 66 15..1 1 (Direct -+ Tang.)
Giermanski 1955 221 18 "
Chu 1955 91 6 6.6 # (Dir. + Tang.) 250 Kv
" " 49 12 24.5 " (rr) 1,000 Ev
Ross 1956 49 v 44 89.8 - n (Tangent)
Bate 1957 50 35 70 1 (Direct) 2,000 Kv
Umegaki 1957 23 15 73.9 n (Direct 4 Tang.)
Seyss 1958 120 3 2.5 /7 (Tangent pendulum)
Yoshimura 1958 330 17 51=5 n (Direct -+~ Tang.)
Nozaki 1959 51 15 29.4 r (n )
Isome 1960 144 82 56. 9 # (Direct)
Ichikawa 1960 102 46 45 n (Direct + Tang.)
Kikuchi 1961 70 38 54.3 / (Direct)

Bl 150KVp Fh Ll cix 1207538 100KVp
MR O-DTHBR, BT 150KV # A
DBAVIIREE LB 072 BRI A h D7, RED
W ISTAFEO K BT ROEE A OE) &80
VA L7 B A b AR OSSR R &
T AADHENTOMMITZ L. REDH
wisrdlmRe Craik RO 2 DB CRIER NS
B3 3#EACLL, MEQERTHFEREE
otz FHEOGE D PIBIALE Tl d 3 250
[F—RAER L R L 7z,
WREEEORMBE L 2 THEDZRETHAS
. AFE62ARERC T BIHEND T hAD
BOBRRLNERARELGYBE]. HEETE
LR, 1. ZhaciNflteEz mA s, M. #
B LTE, KEEEheE, V. g5 LTE, K
& REET N CIARSIREED 4 B o B E
NHsks. EEOTOFF I, T2 < 1204,
VESSORITCH o743, 1, NEEEORIEHICIRE

ROZI 227, BIIESE E0 R 23
FEVC R E il % 5B LAY, oMk
JRET AL T2 A & 2 RBEORERN S Tl
LOEIRXTENTH B, FILBHRE B L
e s ¥ TORSTHAM D B3 0 BARATER - ISR
BN OETOETRLR, B Z0REEH#
6E & ORI SORIR Y R 2207z, LIE
DEEMNBFINZLMAR N LT (R
HROBIMZES ), LEAR EDOALOREM TR
HENTHRIEL IEBR LRI L 22T
P —E R ERORNEE £ L Av) 2R
T OERO R A vz B RIRTRE 23 2 < TR
1=,

AAIEDFAE 3 BRI 5 X b 73l SR
PIIREZDTH 5 B3 KFE D BB AT Th 5.
Wohlauer® R R&R-S3Z X EBfE DR
R L GEBOBLEBEL <Lk, EEL
TEIERIZE 24 OW%AH Y, $¥H2 Enge--
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2,500r189), =3 4 JERHI24,000r, 11100460330
HLLEDH43,800r Dffifflk THRAELE L L,
TR b M0 —se D JRSFETI245 H DIPgIT 9,000r 0
B (ehENC L VFRIEZ BB RT3,
FZEOTOF TSI (d) 23208 X Y8OH D
WG hhsn B 2332. 3d+2,575 (r) DIEDEAIC
FIERNT2.2+ T.4% LB BN L, UToHA
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#3,500r, 40 F Fi12#93,900r, 50 B Rz #44, 200 0D
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McIntosh®, Fiebelkorn2”, Giermanski 230
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Lx P2 SBESETERDO -0 T 5. —
7 Warren®), Chul® ($4E402 B8R 722w & L,
Freid #3013 K> CHE4EE TUEE h - L3RR T
B, AREOFTEEFERW, )19, 12 /h L4ES
E BRI E Uiz, B - RV FERE LS
DF52F L, IRRAEICB D Tz & RS
Eno EHE L T3, EEOHERAEIFD
P47, 3V L, FERIESFID Fi142. 3F T
ZEL, BOoXNEEEBRORERIIFETERL
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W —REOARITRIEZHE S &N,
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ZWDT, ZOMRNICRERTOEE O SR RUHE
HEN 5 Rohrer’s Index #1450 L T aEnig
e LRERLOBIRFHEEL 7. TOREIT
BlOFEAV SR ¥ 722724 Rohrer’s Indexd{f
WERV SO FE L B\ 218 RE RIS
D07z, ERROFEER RO mPk 1 R E & 5
fiE & DRI T HE S N, FEIERE32(0 125, 3um
vt LIERE29F 0 18, Sum & FIERR S i %
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s B FUCHEER Uit RE S kR T h 548,
AE O T FERERE T IFERC Il L T
105 BRI BB E W T w3 #4007,
Z DOFH & RSB COEIAE VSN
BrHEARErRLEL THELTD2VTE, &5
T B LELE Rid 7 &z w X SR
=25,

VT RAT Al 0 e — R RED B LEE L 35
ZEEFOLTINLHEL, BREOE[HIh T3
35BN FEAE & DFEHR ZHET L TR 2. EIR0NE20
~50F DA 82944 D Mt & P L 7ois R0 FE
TEEHE L T\ B, FHEOWSEDESSTIIR
TN DEESBNTER, 228 ELTH
B LTHhBE Tab. 14 0N TH 3, Bl HIEFFIS
U T X B RO & FIRE L TRl
rARTICH L, FEEF0FOFEEEE [y Zh
LIFoEz = L7z, XRmERE 42075, MmieasEi
86% % & U UrS{HEE L ER(EFAC S % L THED
FEERIC XN Y OME LR L. ZWE LEM
DT 7,0005_EDRIEEE & LUF O4SfERE &
¥ Wl s 2T hBEORERDZET R LEERD
7o, —ERCWRERO(E CRRCIRMBREL, MR
B) #MANCRT GEEARERECHER ZH S
NERDB.

Table 14. Comparison of mean value of hemogr-
em of the series irradiation, with Controll.

[Healthy 82915 patients |[20 patients
women aged \without the |with the lung
20~50 lung change |change aged
(Miyasaka)laged 34~55 37~66
R.B.C. 423 % 10* 427 x10* 393 %104
jiemonlobeuigie 89% 81%
W.B.C. 6,545 6,527 6,055
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