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Head and Neck Cancer Following Therapeutic Irradiation
and a Brief Review on those in Japan.
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Incidence of malignant neoplasms developing after therapeutic irradiation is still being reported.
Of these cases, cancer in the head and neck after irradiation has been believed to be comparatively rare,
but four such cases experienced and a case of lupus carcinoma arising from the scarred skin irradiated
43 years ago, are summarized herein.

Case 1. In 1962, a woman aged 57 was treated with incision and streptomycin for tuberculous
cervical adenitis, and also given 20 treatments with x-rays. In 1970, 8 years later, diffuse swelling of
the left false cord was proved histologically to be squamous cell carcinoma. After radiotherapy was
given form June 20, 1970, to April 2, 1971, no evidence of cancer was histologically proved. In October,
1972, recurrence of cancer in the larynx was diagnosed. Laryngectomy was refused by the patient and
she expired on February 19, 1973.

Case 2. 1In 1942, a woman aged 28 was treated by excision and x-rays for tuberculous cervical
lymph nodes. Additional irradiation to her neck was given in 1943 and 1950. In 1970, 28 years after
the first irradiation, she noticed thyroid nodules and near-total thyroidectomy revealed undifferentiated
adenocarcinoma and some tubular adenomas. In April, 1974, there was no evidence of recurrence
of thyroid cancer.

Case 3. In 1960, a woman aged 47 was operated for the right breast cancer. Next year prophylactic
x-ray irradiation was given to the region of the right clavicular fossa, axilla, and chest wall. In 1962 and
1963, the axilla and chest wall were further treated with x-rays. Teleangiectasis and skin atrophy fol-

lowed. 1In 1970, 10 years after the first exposure to x-rays, cervical esophageal cancer developed, and
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resection was performed in July, 1971. Histological examination revealed a well differentiated squamous
cell carcinoma. Postoperative irradiation was given to the neck and upper mediastinum from September,
1971. In April, 1974, 2 years and 9 months after the operation, there is no evidence for recurrence of
esophageal cancer.

Case 4. In 1952 a boy aged 2 years and 7 months was diagnosed as right retinoblastoma. After
enucleation of the eye, a tumor occured in the remaining eye. 'While he was treated with x-ray through
3 portals intensely, the tumor could not been controlled and enucleation was advised. In 1969, 17 years
after the first irradiation, myosarcoma developed in the left maxillary antrum. There was a marked
radiation dermatitis in the face. After radiotherapy of the left maxillary antrum and orbit, left maxil-
lectomy was performed in November, 1969. Then the tumor gradually invaded the base of the skull
and lung metastasis was recognized in June, 1970. He died in November, 1970, twelve months after
the treatment for recurrence.

Case 5. In 1929, a boy aged 16 was treated successfully with x-rays and radium for lupus of the face.
Postradiation changes developed soon after the treatment and progressed to marked teleangiectasis and
fibrosis. In 1972, 43 years later, a tumor appeared in the left cheek in the scarred area. Biopsy re-
vealed squarnous cell carcinoma. Radiation therapy was begun promptly from October, 1972, to the
left face field with electron beam of 6 MeV and simultaneously combined with intravenous injection of
Bleomycin. A good response was obtained by these treatment and there is no evidence of cancer in the
face in April, 1974.

A total of 113 cases of malignant neoplasms occurring in the head and neck after radiation therapy
have been reported in Japan. Sex and age distribution of these patients is reported. The ages in ir-
radiation cancer of the thyroid are lower than in the standard series of 263 patients operated in our hospital.
Interval between irradiation and development of cancer shows that 13 patients irradiated for malignant
conditions had short intervals, with an average of 10 years, as compared with patients for benign con-
ditions, with an average of 25 years.

Sex and age distribution of 29 cases of lupus carcinoma reported in Japan and the latent period
between diagnosis of lupus and development of skin cancer are shown in Fig. 15. Of these, 18 had been
previously irradiated. (This study was presented at the XIIIth International Congress of Radiclogy,

Madrid, Spain, October 16, 1973.).
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Table 1. Data on § patients who developed radiation cancer.

—_—
| Age when Previous - Age when | Latent S
gzse Sex irradiated irradiation g;;:)mé\tew;i) developed | period S“Ef? ;‘.nd type of
] (y13.) for rag (yrs.) (y1s) radiation cancer
Tuberculous Supraglottic larynx, squamous
: Keusle 57 cervical adenitis 65 8 cell carcinoma
. Thyroid
2 Female 28 nf:rlzr?::(:;lna\t:lsenitis 1,500 56 28 undifEer;:ntiate(.i adenocarci-
noma and tubular adenomas
! ; Cervical esophagus.
3 Female 48 I-Sr(:iggj ir:;;":_ 2,900 58 10 well-differentiated ,squamou.s;
cell carcinoma
Bilateral Maxillary antrum,
4 Male 2yrs. 7m0 | L otinoblastoma 13,800 20 17 myosarcoma
o Skin on the face
5 Male 16 Lupus vulgaris Unknown 59 43 squamous cell ca’rwcinoma
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Fig. 1. Case 1. Photomicrograph of biopsy taken of
left false cord eight years after radiation thera-
py; epidermoid carcinoma
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Fig. 2. Case 1. Roentgenogram of chest showing

many carcified lymph nodes in cervical, clavic-
ular, and axillary regions
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Fig. 3. Case 2. Photomicrograph of a specimen ta-
ken from right lobe of thyroid 28 years after
radiation therapy; adenocarcinoma with areas
of anaplasia
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Fig. 4. Case 2. Photomicrograph of a specimen ta-

ken from several nodules in both lobes of thyr.
oid; tubular adenoma
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F1g 5. Case 3. Photomlcrograph of a tumor of ce-
rvical esophagus surgicaly resected 10 years after
X-ray therapy for breast cancer; well-differenti-
ated epidermoid carcinoma
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|

Fig. 6. Case 3. Chronic skin changes following ro-
entgen irradiation 10 years previously. Cancer of
the cervical esophagus has been resected with
larynx.

Fig. 7. Case 3. Roentgenogram of chest showing
severe radiation changes of the right lung, pleura
and ribs
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Fig. 8. Case 4. Photomicrograph of biopsy taken

from lesion of the left maxillary sinus 17 years

after X-ray therapy for retinoblastoma; myosarc-
oma (unspecified type)

Fig. 9. Case 4. Pigmentation and atmphy l:uf skm
of the periorbital area. A diffuse swelling of the
left cheek due to appearance of the radiation
sarcoma of the left maxillary antrum may be
seen.
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Fig. 10. Case 5. Carcinoma of skin developing on
left side of the face 43 years after irradiation
therapy for lupus vulgaris
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from lesion of the left face; epidermoid carcin-
oma with small round cell infiltration
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Table 2. Previous irradiation on 113 head and neck cancers reported in

Japan‘” 17)23)27)34)39) 40431450 48)

Previous irradiation for |

Site of radiation (No. of cases)
' Tuberculous | ‘ . | Other :
| cancer cervical | Goiter ‘CD:{ ﬂc}ﬂfrﬁegr:i benign J‘\’Ia]hl‘gtpant | Total
adenitis | | conditions | €onertions |
FPharynx 28 — 2 1 | 2 33
Larynx 9 [ — — . : 3 12
Cervical esophagus 9 — - | -— . 4 13
Tonsil | 5 — — 1 | 6
Thyroid | 25 13 1 | 1 | 1 | 41
| Miscellaneous organ | 2 - 2 | 1 | 3 i 8
L ’ 78 13 5 | 4 | 13 113
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Fig. 12 Sex and age distribution of radiation can-
cer of the head and neck (in Japan)

WS MR BRI D B L@ 4 ~5 ¢ 1 & &h
POk L, BEHREERE O W Tl Goolden
DG X B LB 7P, w25flT Bl D ik
1 3.6 Lz e EFENZ 2 { Tao T B

ZOEAEE L THIIBSEEEEORNSR L ic otk

499—(29)

BOIH A RIEPHET, gz B o

SfEdh e LB LT\ 5.

L B A IO HgHRINEERE CiR B 1461, 419
Bl (1 2 1.4) LEckie FERBEIREN S B,
2D LRI ORGHRIGE O RHER DT
HPEIREETHD bR TV ARECHRTS L0
EEZbh 3.

19484E 7 B 19674E D 204 R B k2248 2 4hFt
TFAF Xt R 56047, 4 20341 (1 :
3.4)T™, RIBoBEHRARIRE L B 1401, 427
Bl (1 :1.9D%FLT, &ifo ks AR RE
FEX DKL T 2T B,

AR DA, HAREM L D bFHFV
ESTICBET 5 Z Lk Jones'™® = X b BpE
T, Goolden™i 1 h IRIFHET, % 7-AIM T EHE

Irradiation thyroid
carcinoma

‘E (41 cases )

%

a

5 N Male

g BBl Female
o

20 30 40 50 so m Agelyrs)

Thyroid carcinoma-
standard series

( 263 cases )

Percent of patients

- 10 20 30 40 50 50 ?0 80 Age(yrs)

SEX AND AGE DISTRIBUTION

Fig. 13 Sex and age distribution of thyroid carci-
noma (in Japan). The ages of patients when ra-
diation cancer appeared are compared with those
of general series®®’ "obtained in Department fo
Surgery, Tohoku University Hospital, during 1948
to 1967. The ages in the irradiation series are
lower than in the standard series.
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Table 3. Age of patients at and interval until development of radiation cancer

Age when Time elapsed between
Site of radiation cancer Male Female g:;iorp?gr&) ;T;?;i;it‘i;;ncZtggese&i?)-
e (mean) (Mean)

Pharynx 14 19 33—73 (52.0) 2—48 (28.7)
Larynx 10 2 28—74 (54.6) 2—39 (19.2)
Cervical esophagus 8 39—71 (57.7) 10—48 (29.7)
Tonsil 2 4 34—52 (38.7) 6—20 (16.8)
Thyroid 14 27 23—74 (46.5) 3—54 (21.5)
Miscellaneous organ 6 2 | 20—77 (46.9) 2—27 (12.6)
51 62 | 20—77 (49.8) 2—54 (23.4)

B b RIS Cisi S hoTv 5. 4RIk
L7c41BID U SR FRIRAE D ¥, FEAFHT %
RURC D EARFEA4 PRI & Hele LTz s & (Fig.
13), HijE DIEES T C O RBE A Fnt. X5
KRB LG RPN M2 <% &, kT
GHECED B Dot L, Ho R
BECIEEF B BEEE’ % AT Tw B
LB L. BRI & LT AT R
Wi DER RIS A FE CES BT h 5 LR
WHBEEO RS 23T 5w L Bbh B,
LB LEBH SRl b,

TREHREAZRER A DB AR B SI & ol
DA DB TR L 1o B AT B & e L 5
SDOEFRARILL 2 bh T, ERIC&f
DSR2 D T D LRI h Fh R
b, BRI O B A U e BRR ISR - F Mg
T 6 FRET, BRECEEEIFh LD
£ <, WABERE 13525 545 L 5 P,

A UBHSHS T 2400 bl vaiabh, K
FHIcd Fig.ldyk Tab. 3RS haind, Wk
o> SEREER X WNEERE28 . T4, MEBRHEL9. 24F.,
BUBFOEMR2. T4, JRHHEL6.8%, kIS5
R, TOMWI2.6E LS.

R AIH T RYER BB ORI 10040
PRI P25 . 24 L R, TEREIEES RS 1301
OSEENT 9.7 LB b s OB E L
TRERG OFE, TEHEOES—IIT @ =
&, EBEERO B % - DEIE O 5 e EEEL
£ L, BRIORE OFREEER~ 0P8
EDREZ BT BRI 2 bRt

LATENT PERIOD BEFORE MALIGNANCY

.;E E] BB [rradiation
3 o s for malignant
Cancer of = : conditions
harynx a
F g 5 2 . EZ) Irradiation

5 r—— b for benign

= 0510 W5 55 conditions
Cancer of 2 Agelyrs.)
larynx o HRH R e o]

5 iSRS wm v
Canceriat 0 5 10 15 20 25 30 35 40 45 50
cervical 2 e B2
esophagus 10 15 20 25 30 35 40 45 50
Cancer of Tt
X o] ;
tonsil 510 15 20 25
8 o0
Cancer of &
thyroid &
R o ey S o

Cancer of 0 5 10 15 20 25 30 35 40 45 50 55
miscellanecus ;
organ

G 5 1015 20 25 30

Fig. 14 Latent period before development of can-
cer of the head and neck (in Japan)

o,

RAHIRE SR, Fmrs, BABEOBE ¢
3}, AT oncogenic % bRk © ik
VA WBYPITT5~ 100rad & X PTG, L
s U0 Bl IR ST 0 BBRS S0 B, ik
Jiihs % 2B UToRER O /b Enii2orad L35 S h
52—, W9 b 25~32rad D48y WG CliE
WRAFEORIMABIZR I T w510, ik~
DA B, BEREBOBEOBE T HEE
Wik d 2 &% ORI E 2 bh b OpET T,
FfE SO OHEFPIREE R & HEE X ARG S 4
HAHBNDD, KEBOFITEH I b o B
bl THTFROVSAREHE 1L T \» 5.
Jones'® 3 T BIEOF 41 3,000R L=
PALEL L\, Sagerman 53903 MBI EET IR TS



R fd494E 7 A 25
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Fig. 15 Sex and age distribution and latent interval of squamous cell carcinoma of the

skin developed from lupus vulgaris (29 cases reported in Japan)
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