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Three-Year Experience of Betatron Therapy (3rd Report)
Skin Changes in Electron Beam Irradiation

By

Takayoshi Matsuda, and Hiroshi Ikeda
(Department of Radiology, Toyohashi City Hospital, Toyohashi)

Skin changes were studied in 276 cases treated by electron beam using Siemens 18 Mev betatron since
July 1963. Results were summarized as follows:

1) Although there is a mederate variation in relationship between radiation dose given and reactive
erythema and pigmentation, generally, slight erythema and pigmentation was relulted after irradiation
of 2000 to 3000 R. Moderate changes were seen over 3880 R.

2) Moist reaction was occurred after irradiation of 4400 R in children under the age of 10 years, and
was seen after over 5000 R in adults.

3) Moist dermatitis was seen in all cases given 5500 R over the perineal, head, and axillary regions.

4) Except for cases given electron beam over the three portions described above, 46 per cent of 185
patients given 5500 R had complained of moist dermatitis, and moist reaction was seen in 66.7 per cent
of patients given 6600 R.

5) From a comparative study of cases with dry and moist dermatitis, it is concluded that, the larger
the field size and the higher the energy of eletron beam, the more frequent the moist desquamative reaction.

6) Moist changes were repaired 7 to 14 days after the completion of radiothrapy in 69.2 per cent,
and 15 to 21 days in 30.8 per cent.

128 canses given 5500 to 6600 R were traced over one year. Findings of these patients were as follows:

7) No changes were recognized in 19 of 128.

8) Slight pigmentation was noted in 28 cases, and moderate pigmentation was seen in 81 patients.

9) Depigmentation was seen in 29, teleangiectasis in 12, and fibrous thickening of the skin in 11

cases.
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I RRGTEE & REEE

Siemens 18Mev Betatron® ¢)3&{F & #2200
TR CIHRE Lie2®, B beE#RRS
5 EEZILRSEA & ERERCOWTHERH
T5.

1) RS IEFRREEELT 5
B, TRTNGDOEES LFEERE L LTI LT
WAHPIO SR FRER U TREHRE 1 T b
100% O fy fii B CH b, Siemens universal do-
simeter “CigAM27c [R ] B THEIL Liz.

2) 7Y —: oREETIMELEI YR
T 8D 7 A ) —EFROSHH 0 OERTIT
fizbhTEs. EREOBEOEEL, =k AF
— EBHFEUE 1 BER L EEEED 7
) —%HEHTS.

3) BEHE LB O BFRAE AR
HEES 1 moEEREOMH L AfETHSL. B
HFOryhR, BROEAEREORMTFOE TR
DEBCHALTHEIL L.

Table 1
\{fi?n3m4ﬂ5m6m7m8mmmMm
Energy~| |9 | # |9 |9 |9 |9 |9
IMeV [0 [0 0|01 ]1]2]4
6MeV | 0|0 1|2|3|3|4]s5s
9MeV | 1|2 2|3 3|[4[5]6
12MeV |2 |23 |4 4|5 |67
15MeV | 2|3 | 4|55 |6]|7]|8
18MeV | 314 5 |6|6|71718

0 No scattering foil 5 Pb  0.1mm
Ni 2/ 100mm 6 Pb 0.2mm
Ni  5/100mm 7 Pb 0.4m
Au 2/ 100mm 8 Pb  0.6mm
Au 3/ 100mm 9 Pb  1.0mm

B W b o=

4) EEHENTE : 4Mev, 8.9Mev, 16.6Mev
DEBTFHOREMEL WE L. BHERI0
ong CHREFCHERINE 74 ) —2EMA L. J
TEFIHZ B shallow chamber CEHERE 0 BEL60
p ThhH. chamber o Fiz10mZik 1 m, R Lh
FxdamoEx0 7 7 ) — BB S D Zuds
SRTHE L. TOEREY7 2 ) =ik Lo
AT A ER YRS, HI®O 1L 1,1,
DEMFRITF 4« 4Mev 8.9 Mev, 16.6 Mev T
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5. EOHR) bR ARECHT A ERERED
BRREYRD S &, 4Mev 77.5%, 8.9Mev 88.5
%, 16.6 Mev 96.1%C=F L% — M E\ FR3EH
BREAUNSVIELR NG .

LI =20

O B F R LIciEML 3456)C%
O BEIFALITIRET 619HFTTH B . W DFEH
DIBEHBAL TR DA D FRTELMEH DIz D%
BATCHE L. BB, 1) BEEFCHERH
5. 2) MHECHESHEOBRHERMTR T L.
3) N—xbtrVEFEORZTRERELE. 4 B
HiRETY 200R THGHRS Lic. 5) HME(by
ZAOBEMBE—EH LD THS. EoTE
FE T, MNREROA LYY, o
HWEC B DA T—Iel Lich o< Ck&
Ltz

P Eof#cERe@ZEon g kol d ol
I87THIDREGI T 2794 FTCTH b, HBHFHEF DY
ThHbH. .

1) E4EER 18900 # B F91 64 984
Thg 4RI THD. T OFEAH 1% 60F 1% (52
Bl) L50F MR (43f) Thfo¥sE Ly, —F
30y AdiR24012.7% CHB (1 RD.

Fig 1
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2) PRI 0 2790 i OBUEREAL X H R R
RO (582 B B & QB A T R O g
B LE2 N i BBE 1060 FFCl b 4L &40
362 CTh 5. KiBs6 1 Fr20% ditico ¥, LITFIE
#2047, FABR264 BT, Bm23 AP, BKER19Hh
Fths.
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Fig 2
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BTG & RS 1 2 LI ORBTR S
hBEMOFT Ry P Le LTliRs, <=2
b e VETFRBAT O B i o igHRc it
NTEFHE O B ITic . BB RARAL O B e s
LB & SR o ) ARME O X BT
oL, AR HIEREEEN£CBIT LitsiE
BB LTHIRET A LD ENRBNRS . Fh T
%OE%&E@R%%T%E%%H%UV@%L
oo
AL KLEE, @%ﬁ% %ﬂﬁ%ﬁﬁﬁf BE
DOFRBEXALEFHEHRD bh B E, HEo
Z{bdieh & EE B TR o IR AR Bre T 7.

HAREZERMRESME B218 g

i 'Table-2 -, -*
\Reacticm ‘Erythema and
N pigmentation
Dose \ Slight Moderate
T600R ' '
!
1900R i
2000R ’ a
! !
2500R 36 1
2600R
!
3100R 37 15
- 3200R 4
_ 3700R 13 26
3800R a
2 .
4300R 16 63
4400R
!
4800R 3 31
5000R iE 20
Total 117 156

toBigciy, 44, B, BTFRo=xaF
=, BHFORS S HEe T EEE L (8
23%) . £ DFERBEHTALC B b 2508 & 3Rk
BHORE L BHREOMCIEYohmRss. fl
~Z1600R CHELCHEIE OFLEF 252 B b —7,
MWRT@F®é$Mﬁr¢%M%Ebha

» BEGOBEH R b s B o i
kib%k,ﬁﬁ®ﬂﬂ2m&%%ﬁmlﬂﬂ¢
7345162.4% 432000R 7> 53000R G b, i
FEVHIL 2D 156455194460.3% H23800R. 22 &
4800R TH . o HE xRS Rh o E
TRESASOT, FHMNAGEICKR & —iRE
fEm L mHwelks .

B. Wi B4 ¢ ﬁ?%ubtﬁﬁ@ﬁ&#ﬂ
BLTES Ve R S % PR MM O 46 08
ERIECIE D B\, ZoBBRe ik Lot
SR TS B BT L. TFHoZE
bh €5 v LTlN%. _ o

L_ﬁ%mg,@m%ﬁomﬁ:gﬁv@ﬁﬁ
RIE SEB DRI, HIETHE 25 20
B, HFREF vRERAKTHY, %m%%
WOWREHEh S . ;
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Table 3

———__Part i.radiated Inguinal Extre- Perineal

e \R Neck | Chest Abdomen region Face | Axilla mitieé Head reé'inn. Total
3300R 0/ 4 0/ 5 0/ 2 0/ 1 0/12
4000R 0/11| 0/ 3 1/17 0/ 5 0/ 6 1/ 2 0/ 1 o1 1/ 2 3/49
55003 10/44 | 20/37 47 9/16 0/ 9| 10/12 3/4 | 33 3/ 3 62/135
6600R 29/45 | 10/16 3/ 3 5/ 7 4/ 4 /4 | 2/2) — 54/81
TT00R 2/ 2 2/ 2

1) FRKER 3300 R RS Liz 12 €5 v
Ok TE

2) 4400RBST @ 49flh 3 Plic €5 v % 1D
o, IR, BEE, REwRx 1HS0THD, ]
NBI0FRMOEFEHTH S .

3) G5500RIAES U 7= 135ffh62{f46% 1=, X
6600 R JRSH L 1=8145H54466.7%1cFe 4« €5 v
Fbbtz. TT00R S Lic 2 glhirdticSllic e
S vE{Eol. &, 5500R LE600RBHTE T v
BVEDHRNE L BARBALOBIRE AT Lic. £ R
R, SBE, FRES, KELY 7 vOREHN
BRAKRELBELHCR LI, i, IEH, K
BRI, MUl 605 Wi CRAMREETAH h,
EHMAB0Z AT OB CRL NI WEERTSH
5.

2. =FAF—, RHEFORILR : 5500R BHC
EHE T VR Lo, i, HKEEo226)
&, 10X RIGOBEFEHZIR T 1854\ E
7 YV OFRBEFRO =5 L5 — L BAEFO K-
ETE BRI, %-I5500R BEto 111
Bl € 5 vER B Lic43fliconT, =% ¥ —
EBHET O RWEnbEE Lic (438). £
=RAF-L €5 B O HE © B 4 Mev
L 6Mev TBH LII2HRES v EED T b
DIL2HI16.7%ThHbh, 9 Mev L12Mev “Cix77
FIFR304140%, 15Mev L18 Mev T3, 22§
114I50% 3%k« €5 v&{E2o7. B, =F A% —
BREWER, €5 vR2EDHWEEFRDIK.
—7, BEBFokEEE s vHBEOHEY B3
& 3cng 2 5eng THIRE L2136 €5 VI
131 B E I\ A 6 eng ~ 8 emg “TIX50%d15
f130%, 9cng ~12cmp Trr43F27HI56% 3k «

Table 4 (Cases given radiation of 5500R)

“Field Size|3cng|6cng |3 cmg
I ~ Total
Energy ™~ |5cn¢ |8 cng |12cn g
4 MeV
l 0/ 5| 0/ 4| 2/ 3| 2/12 16.7%
6 MeV
9 MeV
0/ 7|11/34|19/36 |30/77 40.0%
12 MeV
15 l\llIe'V
1/ 1| 4/12| 6/ 911/22 50.0%
18 MeV )
o | 15/50 | 27/48 143/111
Total | 1/13| 394, | ‘5695 38.79%|

€7 vEfEofz. HbLRBHEFNKEVE, €5 v
TR ORI K E . 6600R BEOTAFIR E S5 v
BB LIz 482\ T RIRRE Lie (B8 539).
ZTOFERTY, =F - LIBEITFOK X WE,
EZVEED B ER 2R Rohs2 Fo 8k
S500R JREHT B & B b Tlkic L.

3. 1BHERNEROWE : 916D £ 5 v Ok
ERX o BEEE Lich 2P i~e. izes v
EEDIRD T HLEEEMK LT 5520 A
ThbH. €7 vk EED 5 B3]
25.3% X IBHEET, S56NLBHE3 BB T H
iz, 13114.3%12 8 BB I4BHKK, £2 T
Vg2l €5 vRBHFO—IRCRRT 5
I &, BEHT 2 R SIRAENC 431 B &, 5500
REBAFCIEHB S w34 <, 6600R BHHIT
g A RETH D . HIY T v OURE IIR A ieE
TH& (B6R), 91fId635I69.2%1%7 BA D
4HME, Zfo286130.83% 1150 7 521 B e
I Ui, SR s vRERAR Y 5 v X v ik
DR, © 7 VHIRBIUR Uk Lict, Bl
RIS 22 HFF OB & IR TS .

.
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Table 5 (Cases given radiation of 6000R)

HAEZERH R SHE W78 H115

Table 6

\€§d$m3m¢8m¢9w¢ [ Davs .
] ! l Total . . |No. of] *-2Ys lor repair
Energy ~_ |5 cn¢ | 8 cn g |12cn y Dose | Moist reaction | v
4 MeV 3 -_r 4 Bes days days
6 MeV | /4| O 8| 5 § 5% Partial type 28 28
5500R
9 MeV Ge lized !
1 7/ 9|17/30 | 12/17 | 36/56 642 e o [ 8 12
12 MeV
15 MeV Partial type 22 15 i
4/ 6| 3/ 3|7/ 9 77.8% 6600R -
18 MeV Generalized 2% 17 9
type )
10/13 | 2/38 | 17/23
Total  70,724/55.304/73.995|%3/™* 64.9% Total a1 | 63 | 28
Table 7
~._Late changes Pigmentat- | Depigme- Teleangie-
Dose —~ No. of | No ion ntation ctasis Figrous
cases changes thickeni
Initial changes ™~ L + H -+ s * SRERE
dry 48 15 18 15
partially )
5500R | moist 1 2 7 2 1 3
generalized
moist 19 7 2 2 7 2 1 3
dry 12 1 8 3
partially
6600R | moist 17 1 (13| 3| 3| 4| 3 >
generalized ! |
moist 22 19 3 3 9 4 2 3
Total 128 19 81 28 8 21 9 3 11

IV. #EE{t

B4 °5500R FE J56600 R FEETHE, BN IxH
Batr iy 1 EU EREE L 128f0 KF
bR L. 128l R5500R 77, 6600R
S5161TH 5 . HEDIEF> W TRHEER Y S
VEELRIOIELO, HNET v, RAES
YO3IDHEL, HERE L. 7R #
ZHEARECLLTHRNTS.

1. RV : BRGS0 e mREci s
I bx RS, B Ehis v & oK GIH%5%
Eohl b D THS . HIL6600R JRHO514H
2 fCB ¥ o\, S500R B T7EIER17THI22.1%
wRbRh.

2. R : BRETLERRShI195L4E
1 OREOBRILEYE LTS, b 109
BloEFLE OF, PEED L OSIFIBED D

280ICTH D . ERIE OREIXSS00RBH X v b
6600R JBAHFlc, MRHEIZEN Y 7 Y2 {E2ike
b O EFERAE DR

3. B ARE T TEERRED bhic
HO2200H 5. i EEM022.7% 45, B
HREW b0 8 fl, ARLEO—IHC LB
Rohs4 0214 TES.

4. EMMBEIEE © BE oEMmEIEE 124
TR bhic. 1260 9 Gl BElE i mEIRE <€ 5
b, 3P —FooiRcloTwE, EHCE
RO MAELENRD bh b o, Mhi BT
BHZBRC Y 7 vER UEMCE 5h, L
S VREARRAKR DL Rbh% . Al
& B A U B\ T & FRE et u TR
FHLkeh, BEEAHMREIEL=3AF—TFH1L
TiRH bh, TORRIZRHER»I.
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5. JEJE : BAHTAL O B o Flkik o IE T iR
Teh B OWKESTH D, 11E0 EH o IBEFR
it 11FIfTH $18Mev & 15Mev DFEF
FRIBAHII CHEEE S .

6. WEZTBHE Lok,

E #

200K VZE DO X0 A2 TiE, Ik
e Ee BN HEOWIEITIEh TE 5. B
tf Strandquist!®, Patterson'® o Rfgeix, B4k
FROEME LR EETHHEFCL 2T W%
~N—x e VEFRIBS O B2 AE
XBERAMUTHY, TORESLKEDESELEE
AN 5 WA HEED PR CTH bR Eh TV BV,
Siemens 18Mev Betatron “CoEFHEIAHE O HE
2 b, FOEMEE RRNERICHZEL &
D Z LI T 2 BRIV TERT 5 .
EMZE LA BE LEE, BFRE 0o A THU
time-dose relationship ¢ JB8 X iz b DDA
R &z,

4552500 R ~5000R @ A5} T % OFLHE &
FiEFEd bhis. ik Becker® n#fifl e
{—FHLTW5h. ¥ O L ARWAOEEE
JEAHR R L oMY o mr R bR 555, it
200K VX ChIFHIh B ThHBW. £ T
B A BIZEEEE LT, HiclST 55
COWTHR LIcDTH S . FeSIREE B S35
4 L BERALCE D FAERIAESTWS . Bib
105 il D 4EE TIREEC 4400 R CTUR i B g 46 03
Db bh, WEATHEEE, BHW KETX
5500R C&FaEM A ER L T\w5 . RAD
B4 i 3 AP 0BT CI1EFE L T5500R T
46% vz, B600R T66.7%1ck < 1B 42 R
Bivie. RSk XERR O IRE R K2 kT
SEHHRA000R P X b § %<, X 9CO 2h~3%
EAGCEETH B, BFHIC Lo TEMEE
KEETHETBRHERETETHEHELTS. B
%, Becker? ¢ Siemens 15Mev Betatron “TdD
BTG H R 25 A1 4500~5000 T % B &G
L, &ZEofERr A, Haas®, Chau® %0
Allis-Chalmer 24 Mev Betatron, Zuppinger @
Brown Boveri 31 Mev Betatron, ZfH® 40 Bt
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26 Mev Betatron T (36 Mev J5Z518 Mev
Pt R e T B It oA X D L
b, SEHT000R @G LTWw5b. A L
DOB|ETBHIAL, BT, =F A F—0MER%
LRSI LRI b TR, 4 R
3£ 5500R ~6600R R4 L1z 216flic2\ - TiEM:
B o3 e LB, =R rF—DknEED
BItREBEI LTRS &, =3+ — LRHTFIK
TWE, BEENAYELEVCERZR .
OB O RMRRE OMERR,» B, =
FAF—HKREWE build up H/NE L, HE2T
[ UFRBERE TR EERELS b lcpii
A% . —HRSEFOMmMBOL N, €7 vElES
s B 55 Patterson!®, Ellis® s 17 e 3
P 160K VE Ty 200K V X§i T RN 28t & FR g5
OTEOBEFEEYHEML LDt lk~<5 &, BT
BoBHFILhEZHTIR-. HIXETHRO#
AR XBROBERIZE I Fn b 4R TH
D, T LABEEFOKEWE, RAGEOMPEN
JGS, R74)—EWHI sz EnEI bR
% . Taply'®%i3 Siemens 18Mev Betatron -CiF
B LIB0FIDRERN B, BHFL=FAF 11
F VB OBE T BB L LR Tw s 18
YER M 95 069.2% 5 7 HAH14H[E, 30.8%7%15
H2s 21 A e $~NTHRE L. o RBIHER
1% Becker?, Taply!® Zpifid) —F L Tk b,
200K V X OVRHE B 48 & » SR 23 Bvdal
3{5“ E) 12)13) .

5500R ~6600 R BB 27> T 1 4ELL B2
el L7c 128fI0BIZR T Ko 25 4« DR D
BEFEUELE LTS, KEoZM bz CEBE
7322.7%, EMMEIEED 8.6% b bt
RH DI LB IS R B W S5
LEEflc %< RoRdz., <=2 b r vEBHFO
BREEE PRI TH UL B IR TV BVIOH,
A BARRCEANC MG Shti ., o
EYFENERS B B RET 20, R
JERIFEORRTH L. — & b e VEBTEEE
OREZER, RbAEEETHY, SEEL
ik x L, B tho 225 B [RF25el L,
EMEEOBRBER D oL EXEDTHS.
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TOEMAEEZBRE LROKREL S, 1) I8
RO GRUFOBE L RS E & ORCIzE 4 0
IEFITHYE DM B 5. £ED0%OHETED
BItkx % &, BEDOKI, “3E5132000R ~
3000R, sh4EEEIC B2 0123300 R ~4800R T
ic. 2) IBEERE 412107 il T124400R T
RO TI5000R o BEHGE-DT L
%. 3) RNEHER « B » BRiE T1X5500R CLFiic
WY 2 E Cic. 4) WiE 3 » ALs 0BG
ERAL 18561 C125500R T46%, 6600R “66.7%ic
TR R 5 & Bedic.

5 185flmrh, BH:EE KA Lizb DL

PR RICIES & ORBE LigEE, =f -
LIRHTF o KEwdo, EHEFHsRELS
Uy,
6) BPERN S LIcREMID69.2% 53 7 Has b
14H Dfidfic, 30.8% A 15H 2 521 A i3~k
HELI.

X5500R ~6600R FESF U 1 4ELL | % #8658 L 7=

128610> B DRI R DD TH S . 7) 1284
190 EFE L bR BB\, 8) flhd 10941
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Ol BNEIRI2EI, BEMIEELFIh35%k % 725 5
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(HEAERE Lizt—2 b o vBBOTEI > T
PR BB A B0 o B KSR R RS 1 [ R
L ¥R 5 %),
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