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The Roentgenographic Changes of Lung Following Electron Therapy for

the Breast Cancer
By

Tadayoshi Matsuda, M.D.
Department of Radiology, Nagoya National Hospital
Takeo Miura, M.D.
Department of Radiology, Toyohashi Municipal Hospital

1. Fifty five patients of the breast cancer were irradiated on their chest walls with betatron elect-
rons and 16 patients out of 55, that is 29.1%,, showed the roentgenographic changes of lung.

2. Energy of electrons was selected and tumor dose was calculated, which were based on the several
axial transverse tomograms of the breast.

3. The details of 16 patients shown the roentgenographic changes of lung were as follows.

1) The roentgenographic changes of lung were divided into pheumeonitis type and fibrosis type ac-
cording to the view of the roentgenogram of the chest and 16 patients were divided into two groups, &
cases each.

2) Most of the pictures showed that the shadow extended 1/4 to 1/2 of their entire lungs.

3) The lung changes appeared average 4.3 months after the completion of the irradiation.

4, Studying the factors that might be related with the causes of the lung Change, we came to the fol-

lowing conclusions:

1) The lung changes decreased considerably when a conpensating filter (Mix D Wedges) was used
in order to equalize the thickness of the chest wall. Five patients out of six who were irradiated with elec-
tron without using a compensating filter showed lung changes. But this ratio changed into nine out of forty,
i.e. 22.5%,, when a compensating filter was used.

2) 'The number of patients with the roentogenographic changes of lung increased in proportion to
the energy of electron.

3) Only when more than 5000 R tumor dose was used, we found out the roentgenographic changes
of lung.

4) 'We could not detect the relationship between the degree of skin damage by electron irradiation

and the roentgenographic change of lung.
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Table 1. Breast cancer treated with high
energy electrons

Postoperative| Inoperable
case case Total
Number of
treated cases 56 9 65
Number of
observed cases 50 5 2

Table 2. Age distribution of the observed cases

Postc(»:;; ::ative Inoperabld case %
Right Left Right Left

20 — 29 2

30 — 39 7 3 1

40 — 49 10 11 1 1

50 — 59 4 5

60 — 69 5 2 1

70 — 79 1

80 — 89

Total 27 23 3 2

HAESRERESESE H3045 128

9pPITH S (Tablel). = OFBEHETELINICE
LT\ iz 50 & RIRBALART, FhEF & Ml
WA &7 5 PRSI Sn bkt Liz. 8
CIEFII TR BB TH 1 FEL LR EBLT
BH, BEMEORLEV-OIX 6 EXIC KA T
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BEOBEYRDS.
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B9 ¢, Mix D CfFoT 2 ofi % & B+

(Fig. 1) T, Wi E & ¥ LR
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Fig. 1 Axial transverse tomogram of postoperative
breast cancer. Two points at the front and the
right breast shows the skin markers for adequate
radiation fields. The wall of the breast is re-
markably thin due to surgical operation.

Fig. 2 Isodose carves for irradiation of postoper-
ative breast cancer when attached with a com-
pensating filter A and B.

B &, BEHEIEE T2 om, TIFEIR O e
T 5mm, BTk 1.7enChH 5. JglioE s
DAEEEMIET 2 BRI CTEIE D Mix D i fF
W% (Fig.2 A.B.).

& DRt R 2 IR IE T BE D T 380 % Y
HOWEIRIC e B =3 L F —F 3550

C. BFH=3F — DI : PILHEHISHic
DWW L 7c BT D = 5 ¥ — 2 Nl o RS
Pra iz L€ Table3 wlel Uiz, FoEE 4
Mev 2 515Mev ¥ CIKPIC RO, b %\ Dt
9 MevD32([58.2% THh % . 15Mev |3 EikEFLEE
D1GITHY, 4Mev ZFATHILIC B L1z
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Table 3. Energy of electrons and tumor dose

| | Energy Tumor dose ‘

EING [ 971271 46@650006000
________ MevMevMeng_\___&u R R|

Poslnperatwe |

bt ‘4‘31‘]2| 3|42 5

moperable | || 1|5 | 1| 1| 5| .

:case ‘ | 1] 3 | 1)1 2] 2

| Total i 3| 4] 132 [15 | 1| 4|44 7

4, [ CADNH & S 0 RS s U e == %
ANF =T 5L, WhHO=3AxF RT3
D330, PO =F A F - E D B R
DI, T DR 9 FITH S

D) MRS ¢ 90% DR RIRZFR SR & LT
200R o3t ST L 7o . RS Fodidedit 2% 4000
R/3 3874 f, 5000R/4 #3436, 6000R/5 38
N8LITHD, S5000RIBHL7-% OpiFl ¢ B
B ink, [REEO Nl oREE80% IS A T
B Y, NhoRMITT OHE TR DAL
FHRTCES.

L. BTREEIC &0 RAET 2 MksHRE
A)ﬁwwmzwmmﬂE%Ltw%aﬁf

hZSﬁ:ﬁJﬂﬁ?ira iR ‘B DHs 1615’]'( % 5. C Z‘q-ﬁ.
GIRGEBIS5H 029 1% W13 5 . 166 DI
FABEINE 1401, JEFHFIG 2 HICH 5.
B)Xﬁﬁﬁ@WE:M%%ﬂmW4ﬁ%”o
ORI LAz T D—DofilifHC, it
S — ib’(l TN BB 2T 5 b0
TH5H. KBRS h TR kY
OWICBITT % . fho—oik, RN TH
b, ShIZWEHEINCTRD b R s 7S
by, WEEAIC—3 L TRIREBE B L,
ORI iRE OB IR 25 LD Th B .
Il X BB S RT R 2 Bt 16 oo, i
K8 G, MMM 8 HITHD (Tabled), £
DOHERIEY, BB OIEA D 23 Uit o4y
BOCHEST S L, TEE3H, NE106), MEE3
BITH 5. WREEEI I OH L R R AR T
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Table 4. Classification and extension of the
lung changes

Extention
C S
ST [ 2nd | 3 rd
|| Grade | Grade | Grade
Radiation ’
Pneumonitis 8 2 3 3
Radiation !
fibrosis & L U
Total 16 3 10 3

Table 5. Months between the finding of changes
and the completion of irradiation

Months | 2—3 | 3—4 | 4—5 | 5—6 | 67

Cazes ‘ 3‘ sl 1| a4

D 3 Bl FMETRE 161, FEEFE 2 flcho
Fo. BEMZO 1H0IE 3 5 ArchiSEEER R
Thi=n, HBEO 20T E LRI hT el
L7z,
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REPT R AR L fni . 166 oW THEgt
KT DI ERCSVETT R e R /T 5% Co
A% Table 5 M L1z,
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DIELE VDI AR TEHB A ATHS.
Jifi 2 7 & SRAERH A CHER RS BhTF Iz e A L
RS L.

R TIEFA M L TRl 5 .
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1o, BOEELFATA LAt 12 x 8 emd HRGE 2 [
wHO, 9Mev WTHC27H W iC 5000R HAG
L. - OfEFIE Mix D it 2R LTt
VL ETRBH O K BRE 0BT, F
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A R%EFEBL, 1080, WEE, Mok
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Fig. 3A The patient was a 34 year old female
after right mastectomy who was irradiated with
9 Mev electrons, delivering tumor dose of 5000R
for 27 days. The chest film taken after 4 mon-
ths of irradiation shows radiation pneumonitis.

- I

Fig. 3B The chest film taken after 2 months of
Fig. 3A shows radiation fibrosis, weich is consi-
derably resolved pneumonitis shadow.

o~

PR 5w FEl AR Ry U 7B B 250 b
nic (Fig. 3A). KiEEHTILZ 0BYRCRE
SPENES RS . 2 ABROTER T,
I JRERE R 12 R S, BHEFR o IREE o1
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Fig. 4A The patient was a 46 year old female
after left mastectomy, who was irradiated with
9 Mev electrons, delivering a tumor dose of
S000R for 29 days. The chest film taken after
2 months of the completion of irradiation does
not show any pathological shadows.

i

Fig. 4B The chest film taken after one month
of Fig. 4A shows some increased strand shadows,
which are slightly exsudativ.

i, WhEGED R~ DS (4507, MRS ORF

RrRbhs (Fig. 3B). = o#oleifEFEmitis
ERER—FTRCSEBETRELTVS. 20
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TE BT HSHRNT 28 0 LR I8 @b b3 & o
»H5b.

20l 468, Lbk. KQFRTNM D F i
40H B & DB 2 Bta Uk . S4B & A
EL14X 9 emDEMIZF v =24 b T 6000R &
STz, BBEziz12 x 8 end fRSHIF % 2 FY53 08,
WA fERc R, 9Mev BT C29H M
5000R 4T L. MRAHE 2 » A Ol F 2 . i3
REBE LRSI (Fig. 4A). = o 5 jEEE
EREBIRCIE R FLZL L. FoEOH
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WML DOTHS .

ol 69%F, Lotk WRMAENARET 9 % 9
DR ShD . FDOHEEICS5 X 2 enDIEP%
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i 3 MBS A 5D, FLEO Az 12Mey, #

- || B

2 |

| o
'-“%E
| :
Fig. 5 The patient was a 79 year female with

4

i

B i
B by

an inoperable right breast cancer. She was irra-
diated with 12 Mev and 15 Mev electrons
through three fields, size of 12x8 cm, delive-
ring 5000R for 30 days. The chest film taken
after 5 months of irradiation shows the most
extensive pneumonitis among our cases of breast
cancer treated by betatron electrons.
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B E15 Mev OB T 5000R S-0fE4
L. BEHa o R tEiike s v 2L,
ZoE#E R 3 EERE L. BHHs » ABOM
G B CAT P K e i R B o« KRR TRl s
ORE, HEREO% EAZEDBIhS (Fig.5). &
D1E6H AT T, MEREEIRNIIS T
Licd, 0¥ F OREHREGT. - OEFIREL
HABTHRAHR LB T, REoZLiEL
LOTHD.
IV. FMSHEORECHT AT

A) FESER OB L OBIR : FMEIMET
Mix D O #H Lich & 5 2 Clfifi
SEDFEESRENE AR L e, FMEFIRORE
FHRIGERBIA Lo M4, R VTR Tl
BEQEX#HIEL, BFRo=Fr¥—2HEEL
fops, EHR A e A L.

 OFECIBEH Ui 6 Firb 5 Blic Bt 2%
L. &0 5 HGHRIR2E R L ERIC
BROFENELBRD . Tihbbro—2ik, F
Mt OBIEET, BB & AR TIL 2 enfiifR TH
5O L, FHAIFELO PRI T B i<
5~ 9 mEEETH 5 . X h THedH<oHllyisc s
ARE=FAFE - OB T, pRIhHEOIERH
~NELFTCEATH LT B . XbiT, Fifl
AR THAORHEF IR L TH D, Wilnbo
BENERTS. chboHEMBERVEDT,
R E A ARBR Eh B D ThD . ZOKME
R L fodie, KgBED [ X ORKIE B2 o Mix D

Table 6. Frequency of incidence of the lung
changes concermned with using of a
compensating filter

| Postoperative Inoperable
case case

Without compen- E
sating filter 5/6 2f5
With compensat-
ing filter 9/40
One port irra-
diation™ 0/4

Total 14/50 2[5

* Restricted to the parasternal region

HAEZBH RF2MEE W30%E B12%

Bic B%e s G RRALE. oy
(i U 7= 40Beb st il J A2 L fe DIk 9 BT H
b, WERE SR LB Ee R TECEY
Ltz (Table 6).& OHEAL 2 ~ 3 FIOMRHE T
WaBEw 5 < TS U e FMiRIE & HREL TH
b, BIBID AL EFHRTEM L 4 GhaBRt O
o, el oo 4 R A IwI2x 6 en
OWEEE Iz 12Mevt 5000R IBSF Lichs, w1 h
il & B 2 bR LT e

B) BT =34 1¥— LB : BFH =%
F — kI H T o Fe4 B FR% Table 7 i3
Lz, = Of5H 4 Mev & 6 Mev o FE- R IESClili
PSHRRER FE A LT O7e, 9Mev T332
BlIFp104131.3% 12Mev  Ci1567 5 #133.3% T

Table 7. Frequency of incidence of the lung

changes concemed with energy of
electrons

4 6 9 12 15
Mev | Mev | Mev | Mev | Mev

Number of
treated cases 3 q 32 15 1

Number of
cases with 10 5 1
lung changes

H5. WEHOIEEY Uk 4 %R & 12Mev
ORI 5 B145 5% ThD. Tib bl
BEx NS LIcEM B o =3 v ¥ —
HIR TR R o Fe A p N %

C) MEHEE & OB : 0% HRIRCEHELE
FIHLEAR & IR D764 & OBIfR% Table 8
[ 5 R IS ol

Tt 4000R/ 3 O 4 P Fed: Uil i 7o
<, 5000R/4 8o 44f)144], 6000R/ & ED 7

Table 8. Frequency of incidence of the lung
changes concerned with tumor dose

4000R 3w | 5000R/4W | 6000R/5W |

Number of
treated cases 4 4 7

Number of
treated cases

with lung 14 2
changes
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Table 9. Frequency of incidence of the lung
changes concemned with skin damage

oo Number | Number
\\H Lung changes of cases|of cases
= without | with | Total

. ~ lung lung
Skin damage “~_| changes | changes

Number of cases
without erosion 13 4 19

Number of cases with
partial erosion n 4 15

Number of cases with
| extensive erosion 12 9 21

Total | 38 17 55

Table 10. Frequency of incidence of the
lung changes concerned with
age distribution

20 30 140 |50 |60 |70 |80
|—29--39,—49--59 —69—79,—89
Number of .
treated cases 2{10)21| 9| 8} 1] 1
Number of
cases with lung 219 4 1
changes

Birk 2 Bl 2 i Uil e 2 Fe4: L e . 4000
R £6000R DESHU FcfieflEn i <, TRAHRE &
s o BRI FEE TR L.

D) Bl & 0BGk : RALO KIE 02k
&I HRIE OBYfR% Table 9 T L. Hefl§
fEEOBEY, a) €I vEBK ¢ I EEEH
Lzt ob) BHFoO—HICE 7 vEBR LD
Dc) Bl €5 vEPE LT 00 3 By
BLI . Zo%E, Bk Y S vEBR LIE
e, MiBSHRENETEBELL., L LK
B AREE (@3 A 721960k a Bl B SHEAE 2
Ferk Llc—F, EMcEEORLEEL k214id
ifEET R SEAR OIS H Y, KIE Ll
DOEECEE AL B LTz,

E) 44 L OBIR : 60F Ll EDEAFZ I IER
EREL LAbBEOENZ bR, LA L40
FRO214F 9 FlCFE LD L, 507D
OBl X 1D FEELT BT, E£4E 0K
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AL S AEESI LTy iy (Tablelo).
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TEEHER X HE O STk A 455 L 7250~60% D
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