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Radiation Induced Cancer of the Skin
(Case Reports and Considerations)

By

Hisao Yamashita, M.D. and Osamu Ishida, M.D.
(Department of Radiology, Cancer Institute Hospital)

The authors reported on 23 cases of radiation-induced cancer of the skin who had
visited the Department of Radiology, Cancer Institute Hospital during 15 years from 1946
to 1960 (Table 11), and also considerations have been made on them in comparison with
the other ordinary cancer of the skin and the radiation-cancer of the other organs.

The results are as followings :

1) Radiation was found to be one of the chief causes to induce cancer of the skin
as well as scar from wounds (Table. 1).

2) Radiation-cancer of the skin was found to have developed at ages of a little over
50 in average, that means at relatively older ages, but the incubation time much shorter
than in other cancer cases (Table. 1, 5 and 6).

3) Also it was found that radiation-skin-cancer developed mainly on the neck, trunk
and upper extremities (Table. 2).

4) Various kinds of skin damages were also seen in the neighbour regions of the
cancer (Table. 11). :

5) In histological findings dermatofibrosarcoma, carcinoma simplex and Bowen’s
Disease were seen in each of one case, and the other 20 cases were all squamous cell
carcinoma in which keratotic and infiltrative pictures and proliferation of fibroblasts were
perceived (Table. 3).

6) It usually takes a long time to get perfect healing of the cancer by radiation,
but the survival rate is not so poor, because most of the patients visit the hospital at
relatively early stadium, and metastases were seen in only very few cases (Table. 10).

7) In almost all cases, except a professional one, skin cancer came after superficial
radiation therapy on benign conditions of various skin diseases or tuberculous diseases
(Table. 11). Only in one case treatment with Radium and P-32 were added to X-ray therapy.
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8) Cases of radiation-cancer of the skin are gradually increasing in number, while
cases of ordinary skin cancer are decreasing, as observed from the chronological point
of view (Table. 8).

9) The latent period of the radiation-cancer of the skin is 23 years in averzige:,
nearly the same as 25 years, of the radiation-cancer of the laryngopharynx, but much
longer than the 10 years of the radiation osteosarcoma, radiation cancer of the thyroid
gland and the leucemia (Table. 5,6 and 7).

10) The estimated radiation doses sufficint to induce cancer of the skin is between
5500 r to 85001 in 4 years, and for the radiation cancer of the laryngopharynx between
3000t to 4500t in 14 months (Table. 9). This means that in the case of the radiation
ckin cancer much more radiation in longer period is necessary than in the case of the
radiation cancer of the laryngopharynx.

Therefore, in performing radiation therapy, especially on the benign conditions, the care
should be taken not to give larger dose of radiations even spread through longer periods. Caref-
ul observation should also be teken on the changes over irradiated skin and its neighbourhood.
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Table 1. Inductive Causes of the Skin Cancer and Ages when Cancer developed

e L] Ages _
R 0 ~ 9]10~19/20~29[30 ~39[40~49(50 -~59|60 ~69|70 ~T9|80~83/90 ~ Total
Inductive causes  ——_
Radiations 1 2 6 7 T ¥3
Wounds al il 8 2 6 5 23
Burns 1 2 6 4 6 2 21
Verrucae 1 2 3 3 5 1 15
Lentigo 1 2 2 1 2 8
Naevus 3 1 A
Xerodermia pigmentosum it A
Bowen’s disease 3 1 1 2
Lupus vulgaris 1 1 2
Leucoplakia 1 ik 2
Frost bite 1 1 2
The other skin diseases 1l 4 1 1 i
None 2 3 6 19 26 22 12 2 94
Total 4 9 18 46 54 48 21 2 207
Table 2. Sites of Skin Cancer
% Skin Cancers
Radiation Cancer| 'The Others Total
Sites B i
Head 0 18 ( 9.8%) 18 ( 8.7%)
Face (except Lips) 1(4.3%) 60 (32.6%) 61 (29.4%)
Lips 3 (13.4%) 33 (17.9%) 36 (17.4%)
Neck 7 (30.4%) 4 ( 2.2%) 11 (¢'5:3%)
Trunk (except Genitals and Buttock) 3 (13.09%) 9 ( 4.9%) +12 ( 5.8%)
(Perineum) 3 (18.0%) 3(16%) 6 (2.9%)
(Buttock) 1(4.3%) 8 ( 4.3%) 9 ( 4.3%)
Upper Extremities 4 (17.4%) 16 ( 8.7%) 20 ( 9.7%)
Lower Extremities 1(4.3% 33 (17.9%) 34 (16.4%)
Total 23 184 207
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Table 3. Histological Diagnosis of the Skin Cancer

% S Skin Cancer Skin Cancers
I S
Histological diagnosis | Radiation | the Others Total
Squamous cell carcinoma (keratotic) 12 49 61
Squamous cell carcinoma (non-keratotic) 4 34 38
Basal cell carcinoma 0 15 15
Carcinoma simplex 1 0 il
Sweat gland carcinoma 0 3 3
Anaplastic epidermoid carcinoma 0 1 il
Bowen’s disease 1 2 3
Spindle cell sarcoma 0 2 2
Dermatofibrosarcoma 1 2 3
Angiofibrosarcoma 0 1 1
Pericytoma 0 1 il
Total 19 110 129

Table 4 Kinds of Diseases treated with Radia-
tion

Kinds of Diseases NO.C gfg $

Eczema 9
Pompholyx
Folliculitis
Verrucae

Haemangioma

Leucoplakia
Arthritis tuberculosa
Epididymitis tuberculosa

Pleuritis tuberculosa

Lymphadenitis colli tuberculosa|
Caries costae tuberculosa
Professional

Total
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Table 5, Ages when Radiation Therepy were performed, and Cancer developed

A
Sl o Age (mean)
B
Treatment Reports -
: e with Radia-|{Cancer
Kinds of the Cancer  ~—_ |[tion developed

Radiaiion Cancer of the Skin| 1~57 (31) [25~68 (53) | Yamashita, Ishida (1961)

Radiation Cancer of the 11~32 (20) [28~62 (44) Yamashita, Amino, Gomi,

Laryngopharynx Kuroda (1961)
Ordinary Skin Cancer 3~85 (52) | Yamashita, Ishida (1961)
Skin Cancer after Burns 16~64 (41) | Yamashita, Ishida (1961)

Radiation Cancer of the Skin| 6~47 (24) [36~67 (51) | Petersen (1951)

Radiation Cancer of the 9~59 (51) [17~81 (43) | Goolden (1957)

Laryngopharynx
Radiation Osteosarcoma 13~58 (33) [41~76 (56) | Cahan (1948)
Ordinary Skin Cancer (70) | Nielsen (1933)

Table 6, Kinds of the Radiation Cancer and the Latent Pericds

Latent Periods. Min~ i
T e R Reports

Skin Cancer Z2 | 10~35 23 Yamashita, Ishida (1961)
Pharyngeal Cancer 12 | 16~33 25 |Yamashita, Amino Gomi, Kuroda(1961)
Laryngeal Cancer 3 | 21~27 24 |Yamashita, Amino Gomi, Kuroda(1961.)
Thyroid Cancer 1 17 |Yamashita, Amino Gomi, Kuroda(1961 )
Skin Cancer 21 4~42 28 Petersen (1951)

Skin Cancer [Squamous cell Ca En B ) Petersen (1951)

|Basal cell Ca 8 [22~38] 31

Dermatofibrosarcoma 4 5~20 11 Pettit (1954)
Pharyngeal Cancer 32 | 10~35 25 Goolden (1957)
Laryngeal Cancer 9 8~16 13 Goolden (1957 )
Thyroid Cancer 6 1~14 11 Simpson (1955)
Thyroid Cancer 15 i Clark (1956)
Osteosarcoma 11 f~22 13 Cahan (1948)
Osteosarcoma 38 3~22 9 Jones (1953)
Leucemia 8 1~14 i Simpson (1955)
(Skin Cancer after Burns) 21 4~59 32 Yamashita, Ishida (1961)
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Table 7 Chronologic Distributions of the Skin
Cancer and the Radiation Cancer of the
Laryngopharynx.

[CJ  Ordinary Skin Cancer
EE Radiation Cancer of the Skin
EZ Radiation Cancer of the Laryngo-

pharynx

No.of

Caser

0+ w

.
ak
0
7z I !
m : 27 Z z [

1948 £ &7 S 54 7 58 &'

Table 8 Chronologic Distributions when Radia-
tion Therapy performed and Cancer deve-
loped.

O Radiation Cancer of the Skin

K Radiation Cancer of the Laryngopha-
rynx

A Radiation Cancer ((043)

20

Na.of {x-—"d

Cases ‘Oevefqmenf) i

of Cancers f':

)

|

(Treafment With Radiation) J
- e i" J?-----{)
i Lo

1906 ?f’a' 928 193/ J936 194l s948 19SS 1956
S S §
s T i S e G 1Y)
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Table 9 Estimated Doses to induce Radiation Cancers
73 Estimated Dose and the
x\\x‘“‘m Duration Times of Irr- [Durations of
. \h No. of Cases |adiation Irradiation )E' stimated Doses (r)
(mean) (mean
Radiation Cancers \x k
o2 ol : 12--200 1 M~15Y A e
Skin (Yamashita & Ishida 1961) 21 (55) (a4v) 5500~8500/4Y
Laryngopharynx (Yarashita & 15~-150 4M~-3Y AN AR
Ishida 1961) 14 (60) (1D 3000~4550/14M
Laryngopharynx (Lindsay 1954) — — —_ 3000~3300
Osteosarcoma (Cahan 1948) 11 - = 1500~7500

Table 10 Survival Rates of Radiation Cancer and Ordinary Cancer of the Skin.

1 Year Survival3 Year Survivalp Year Survival Numbe!.&;ges
Skin Cancer
Radiation 93%. 0% 43% 19
Ordinary (Stadium/I) 89 87 64 54
(Stadium/II) 63 48 44 30
(Stadium/III) 33 4 4 30
(Stadium/I~III) 55 52 39 114
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Table 11 Our Series bf the Skin
H\H e Causal Irradiation ; %;ant

Cases (Age, Se;)x\ Causal Diseases Times | Duration (years)| Fractionation |Period

10T v 492l | Caries Costas 60 i ) CYW) - Pice)
e M 166 A GAE) Eczema (90) s 13 M 30
Gh e O AT () Folliculitis | 10 14 ) ( 1/w) 13
A A e A A ) Lymphadenitis colli tbe. 30 ( 2/3) C W) 19
O AT 28N ELsy Eczema (15) 1/4 ¢ /W) 12
B LY A8 Eczema 25 7 ( /W) 24
e N S BRI B Eczema 30 Gy I~ 2/W 10
B ES St ARH(VEY) Eczema 60 15 417 24
98 MR ST 568 (EE) Eczema (75) 15 1series(Y 32
105 "€ NH. 901 (¢8) Pompholyx (50 5 Scmetimes 14
11, S. N 55(9)| Eczema (80) 10 Eg::;?laﬁgn:itixnmn 17
112 59 (&) Epididymitiz tuberculosa (35) 2(3 C W) 19
13.''S. Y 49:(3) Eczema (60) 10 6/Y 10
A SRR S Gl () Folliculitis ( 200) 2 W 17
RS ARG 6 (e s) Verrucas 15 112 3w 31
16. R. S 69(8)|  Eczema 10 (3/4) C 1W) 29
17. H. K 54 (%) | Arthritis tuberculosa 200 4 KRR
e TG B3l G0 Fluoroscopy (Doctor) 5 5
| QTR P A2 (50 Epididymitis tuberculosa. 25 1/2 1w 22
20. T. A 63(3) Leucoplakia 30 (12) W~ 12 W | 12
Rl TR A (EL) Haemangioma g E%;ng),) 16
225 4She L RS 5) Pompholyx 15 1 ( 1~ 2/M) 20
DakEna S SRR Pleuritis tuberculosa 12 ( 1/12) BALY 25
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Cancer following Radiation

'Radiation Cancer
Therapy developed Site Skin Changes |Histological Diognosis Eiisgqgr S?E}?{lm
| Age | Era Age | Era i
28 1927 49 1947 C}}é:in E:;lif * [Ulcer, Scar Carcinoma Simplex d‘i(ai%wJ I
35 | 1917 | 65 | 1947 | Neck Atrophy, Scar, Uleer|4uamous Cell — - |jive I
34 | 1935 | 47 | 1948 |r. upper Lip [Atrophy, Scar PR e e d‘geldgm) I
22 1932 41 1951 |l Neck %ﬁ;,a:éiggfaltigﬁ(m Els cellCa.ncerdii[eI%‘ﬂ) I
| 12 | 1986 | 25 | 1949 | Buttock |Ulcer, Scar P e e
{ 22 | 1927 | 46 | 1951 [Nuchae  [Scar Panamens Cols L dplive I
5T 1943 67 1953 |Perineum Bowen’s Diseas alive I
43 | 1928 | 67 | 1952 [L Neck  [Ulcer S e Col A e
94 | 1921 | 56 | 1953 |r. Neck  [Ulcer e N
32 | 1935 | 46 | 1949 |L. Hand  |Ulcer e L% dite I
| 35 | 1934 | 52 | 1951 [Nuchae [Ulcer SauAmes Celh i dalive & chaly
| 40 | 1936 | 59 | 1955 [Perinewm [Ulcer Pamons Cells 18 Haiveretilivi
I 30 | 106 | 46 | 198 Lip Squamous e alive I
4 | 1037 | 58 | 1954 |Lip Sduamoue Qe bliye I
e | ozl el lose R AR SHRAOUSIBal AN Salive ittty
| %0 | 1928 | 68 | 1957 [Nucae Scar, Keloid B e e i dive I
[0 [0 | | o | Doeem o, Bmenmtion Soummom Gl e |
31 | 1954 | 36 | 1959 [ VoMM  latrophy Stemtons Oel i iilalive I
15 | 1983 ' | 37 | 1955 [Perineum ' |Scar, Pigmentation |[SAuAmOUS Coll cerlilive I
48 | 1948 | 63 | 1960 [Shoulder %lelg:%a;géfas1a e S T i
Pigmentation
2m| 1942 | 61 | 1960 [l Palpebrae giegl‘;‘;;’gti?éf;si i fibrosarcoma alive I
42 | 1938 | 62 | 1958 ,3;3:2 of bothig., PAAIOUS Ce - sabilive I
el 0 e e e

B2 s Ee. FICEHESEORS L B AR gEE
RS TIX10~32 (FFi320) FrIERICE CEICHE
LT3 Z EREFEL. Zhi1efRI56

(6) JRHEES & BFES LU BRI
Petersen Ofcatis i oifEwIcx, o
JREARREAE 6 ~47 (F524) F T, FEHBIL b
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THRFHEEER ) v BRI THI O L 2E LN
FARTH B, Gooldend” o fidd s EEE o ]
Tix 9 ~59 (F5315F), Cahan!® @ hsER
BEOHITIZ13~58 (F433F) THInb, B
B0 O FESS I T AR 4003 Ak 20~35F TH B 2 &
ABbH 5 (Tatle 3).

BEEREOSAT HBNET R B %, #ibb
LWRZED B 57010, ToFmElloksiiz
Hiz R Z &g, 2 L CHAHRIcE S
T, B2 AEROECU2ohwizh, T2 07
% & 3 g bhosBRmboT, WHoRER L
3 BB\, BT 0BRGN ES s
e, BRI SRS ORE & 5 7=+ 38
WE Lz, U ORRTFEESE 53F T, Pe-
tersen’® DIRE DO FH51F LI S L. i,
TS MERBTENE B U K BRE5 B % 08, s e i
B I S10FEENESITRER LT3, 8
WEBIC Ak, —BECHERE O RFES 3 ~58 (T
52) F & O KRZET BB D70, RED Tid—
REBZ R DI FEREAI2T0F T, oS iiES
WRALNTS, KU, B ORI gy
BUVDIT, FECREET D Z RS-0, Db
HVCKkBZ 333288005 Th3.

WRHARIEEIIR D & SV AL D B 72 DI L
VLR D AN D, BEXEROZ L2 LR
BATWANLDLYTEE, TORBEERELT
BAHERERTH 270 E32REAE Z & 3 3
3. WA B DRGHE % & B 0 JRAHET
DFRFE L 2N TR YERLS 20, Fink 3
CI1IEDRNTEI DI 2V EE T A TH
D, LFHB NI ERCEC 2 E BB 0 T, B
AT ORHEEN L OWERIEZ & 52 L3N L Z
L Tix7Zv~. Petersen, Cade, Cahan, Goolden
FUEABATH Y, REBABORIEL LFHEE T
FWAREBE L7z, 72525 LT E o7 8RR
Hoflikhbes BWThHhsd 2 ik, —BHEE
LTBLRETHS.

A SREL R O VEARHARE10~35 (F523) 4E%
fhDFEx DHSHHES E WL TA 3 &, Hitis
NHMBETERR 2316~33 (F525) SETAXIZL LML

plaelinsas gl s pl ﬂwm“mm‘

HAREZDHRESERE $821% %65

POt KEFBE R D324 X b b 1045
\». Petersen OBITIx, EHFIL IR BEL
T2BFTH R, HEBREIM O HERIE W
EAIRRE (CFE314E) RE Dt B b h 3.

B R IE B Tl B B 28, Pettits® sy
ETXTHIETH Y, —fTE DD LIRS
N3, Simpsont”, Clark®), Cahan!®, Jones4?
HOWET B AR IRIERE, EESHE, B
DWARKAMT b 104ER{E8 T,

TR IR P A AT R & R o= 20
H—7 &b, TEBMIERZICHRFI A0
R, 20~304F0WHHIE Lo T, TWERKRL T
5 LiEEansd (Table 8).

YEORIATH & FRETEIZR, U FEAIARE & oo 13-
Bl AHBIRE R A E D B N Dz,

(1) HeEfidk

Bido & 5 wcHEEfnmi B 5,500~8,500 1/’
4AETH BN, FedDERTix1,000~1,5000
r/ 34 H, £WEEFITIE 20,000~30,000r/ 2 4E ¢
%% (Table 9).

— A SRR RN D IH AN\ E SRR b Zerhin B
Z 100~1507 LB X, FhERFRY v s
WRH L OTCHZ 0 b, THRIEC XERH
WhHnTzE L, L OETESOES 213 s 5cnd
RE L TEHET 5 &, g4y B 3,000~
4,500 T BRI E L LHEEXNS. Tab
b, B oSG BIMcbhR Y, 5
BOXKRAS & N, —T5 B EGTERE D A
Wik, HEE BRI TR Y ofe B o Xk
HEh7dbnEELIbN%. EA2 Lindsay® gy
FRREMEME IR D T OIS T, EEhie

3,000~3,500 r, Cahan'® @ HIHLEEEIEIZES
T 3#ETIE 1,500~7,500 r¢HB (Table 9).

A B O REC OV TR B R O
A% %235, Brues® iz 1,000r DIF @R
AAENARCR, X hbh iR T RETZ
AREESASNT LA AT wENZWE L, *
MTEA DB X 2 0%, HEAAE I 2056
ZTICHIZLLERBEONEDEIEAREN S,

Lacassagne ZiBABABHNIE L b 2 7
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WETY BZBZ L ERMNICERL TS,
Bang®. % Béclere® 13 i &\~ 3 b DIk
RO B3R EET, —RCHESIRC L S5
ERWETHS LS. X Brues 13, fliEZm
¥TREIAZCE, HEARTEREISMNY
BEWVI. LL Jones®® iz Z hicsh U TER %
b, b LIBCEERRERE LTARELE, B
DOESHEBHE OB, BOMMDIER iR
DERNEN R BN S, b2 LEECRENS
WETHB EWVD.

— Y RIARS & 22 DV T Y, Brues % La-
cassagne £:J; 1% Nielsen® &5 3 £ E 0315 < 2%
RIS ¢ 75 v 5. Kenneway®) &
WEFREHZIBE LS L ) DWRPEZEL 757
BTN, & DERCRIERANETHS & L, BRI
R GRENEROEETICH 5 & 5 2 B~
T3,

o TAT DI, EEOE THAMCEBES
AELDD LS 2iEE, EIHKRE 3,000r FigER
BSHRE @R EEORDBELZA bNS. L
LrsgEand LdEb I ERCEELTELS
LREWENTY, FhEFERxRAETORNT B0
TH DR, EENERE AR VBRI OBITHE
A U= AR R AR R R B Z & AFE
BN L, 2, 3DARDED L 3K
FE YT 5 L BRI EREE NS 25
2, BRI R OB EE0RERSH
TiEBOEBLATH WS ETHD LI LS
b, ZOHRBHTLIRHTE 2w & Bbh
. Z3nSZEMBER T, FARRD E-EE
T, THEHECEERCER DD TELD
MEZEZBZER, BECHLTL VRELE
By obDLIEEIND.

BREEOSE, BEFBIT X5 ARidais
Fd Yy, BAMETECARIEREEZRL,
R UBAZEBZ Lz 07 2810 M
R EEBLALN, X LzEE
EECEZX 2D, ThEHEE LTEREL A
BLERLENLSITHB.

(&) BHEEEMEEOTER
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S R T ER B L Ebhb AT
W5, FECEDOBHOSC & ARHR(LERC X
b, MARCY v fIEERBZ H, ZHITHEK
FOMOBEELEL T30, —FH Y v A FEDH
BErLIEREZBZLICE T30 TRAV L
gZx N, BREODEW LR HENRIEICED
TBLERSCDE, EFROFTCILORER
WhaBHEEbNS.

(9) fhofadissE

B LIS DS & L THREE TRED S
OIE IR 1901, HGEERD 0 ¢ H 5
B, rofiobo s LTk, TEHEDS, BREE
SR eDen sy, FEIEPMON TH Y, F I

'XhBZOE o TR ERBICE 2 o fFIEE

FODWRH, T v LHHEBNEHECE 2D
7-EREO® TH S, X Olson% i fEIRAEL
P HAHRE R R o B RE L BRED 1
Bl R3E LT 32, B L THIHC X 5 b 0
E3mzEEb L. T MEEBISAY 2 R D
LEBREEWIFEEMILA TR I L
Ph Y, BEIHEERESE LIS Qe EL B
FBLUCHSS.
w

WBHI214E 9 & 354F ¥ C154EM AR S At 4
- B R E A 2076k, BEARR OFE &
He ' X n 23T o TR DR ERE, Aol
SR - TR L7228, F ORI,

1) BosREEOBRE LTAIBLMLAT
BIMLTED TS,

2) A R O RIRES T TIEE0FT £T
H5.

3) HASRAE R DREEA I, BB, W,
B,

4) JRF DR ST & B oL
P hihhFEDHbEh5.

5) MREANCIE, FIEAERSIE, BRDE, K
—x v ERaE e 18, Eofi2oflaseTRPEL
ERETH 0, BcAlbEN b 0R£ L, XREE
Db D, HHEFNMORIESRABND.

6) HEE B OB OERIE, BVWEH
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PETEDDORBCR, HBEREICRS LT
D, XYV BEBRDR T2, AR
B L o,

D 1GI0BEEDLDZRNT, BhIZLT
B R ORI B A 0 Bk O RRBIC Bddiass
TEERRETL OB DT, ZOho 1 FlcizFic
ZVT LRV P BRERAMI SN DTH B,

8) 4EfRBINC 5 B & — 4R S D ek B
WL LT BT H5 T, B EEEE R
BEFxmint T3,

9) JBAIIE B RIEBE 0 WARIART 1 Ti234E
T, BONAAEMETENE D255 L 13 S LR, BH
HE, FURERAE, BRSSO 104ERIEC I L T
IpUE=10N

10) TRAIHREL MHE DA RIS L L i S
SR, 4 4FEHC 5,500~8,500 T T, Hti
THPEBRSE D147 HZ 3,00005Z 4,500r 12 H#EL
T, BRE T390 L BWHIRIC 2 ¢ O XE0 R
FENT W3,

RO THr BIAHIER R 177 5 5, Kok
TRIRRBI RERE 172 S B, BHcES
BWEZ SRS 2T 2b AV X 3108 s
BASIEEE OB OZ Y HSBE L 2
X257,

(KL OBEFEHABELA2H, BOEAEERE
FHHBRESBSCRTRELR).
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