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I • PHARYNX AND HYPOPHARYNX 

The 1972 NAS-BEIR report referred to the excess occurrence of 
", 

carcinoma of the pharynx in man after therapeutic irradiation of 
1 

regions of the head and neck • 
2 

The 1977 Recot:lIJlendat.ions of the 

ICRP do not indicate that the pharynx and hypopharynx would'be 

human'tissues at risk in radiati-on carcinogenesis. However, in 
. 

a category including all other tissues and organs of the digestive 

tract, the evidence suggests that in these tissues there' is a 

carCinogenic risk at moderate radiation doses. No experimental 

'radiation carcinogenesis'ofthe pharynx or hypopharynx has thus 

far been reported in animals. " This is. of particular interest, 

in view of th~ ext~nsive studies on thyroid neoplasia in mice 
1,la 

and rats. 

Radiotherapy Patients 

Cancer of the pharynx and hypopharynx in man has been ob-

served after therapeutic irradiation for beni-gn or malignant 

conditions in adjacent tissues--frequently the esophagus, the 
, 3 

larynx, the t~ryoid, and the spine. Goolden reviewed a series 

of 37 patients who had previously received radi~therapy for 

thyrotoxicosis or other lesions of the ?eck; the latent periods 

were extremely long (mean, 23.8 yr), the radiation doses were 

high, and exposure was continuous or fractionated (external radio-

therapy fractionated doses of some 3,000-6,000 rads delivered over 
4 

3-6 weeks). Raven and Levinson have reported 10 patients with 

cancer of the pharynx after radiotherapy; the mean latent period 
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was 25.0 yr, and doses were in the therapeutic range. Yoshizawa 
5 

and Takeuchi reviewed 130 cases of pharynx and larynx radiation 

neoplasia; the mean latency period wa~ 27.3 yr. Other reports of 
6,7 

similar radiation cancers indicate quite long latent periods, 

in the range of 23-24.yr. 

In their study of 14,554 males treated with x-ray therapy 
8 

for ankylosing spondylitis, Court-Brown and Doll demonstrated 

an excess of solid cancers, including cancer of the pharnyx, in 
9 

heavily irradiated sites. Two groups of patients have been 

reviewed, each with exces~ cancers that occurred at least 6 yr 

after therapy. In the group with complete followup to January 1, 

1960 (14,796 nan. yr), there were four observed cancers of the 

phar,?ix and 0.70 expected, for an excess of 3.3 (0.7-8.5).* In 

the incompletely followed group to January 1, 1963 (165,631 man-

yr), the values were five observed and 1.05 expected, for an 

excess of 3.95 (0.9-9.5; .£> 0.025; induction rate of 0.300.5 
8,9 

per 1,000 patients). However, the. number of excess cases of 

cancer of the larynx over expected was not statistically signifi-

cant (two cases observed, two expect~d, and 0.2 excess cases 
10 

observed over expected). In the most recent ·followup of the 

ankylosing-spondylisis patients treated with one course of radio-
11 

therapy, no significant increase in deaths from cancer of the 

pharynx over that previously observed was recorded. The 

ankylosing-spondylitis surveys still require precise dose 

*Numbers in parentheses are 90% confidence limits. 
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estimates for radiation risk to be determined. Riskestimates 

may be obtainable from this population when radiation dose 

absorbed by the tissues of the pharnyx during radiotherapy has 

been reliably determined. A mean radiation dose to the spinal 
. 8 

canal of 880 rads was estimated for the thoracic spine. However, 

the induction rate is probably not significantly greater than that 

observed in the atomic-bomb life span study--perhaps 5-10 excess 
6' .. ,',' 

cases per 10 exposed patients per rad over almost 20 yr of followup. 
12 

Radford et ale reported in their survey of mortality among 

patients with ankylosing.spondylitis who were not given x-ray 

therapy that the only deaths fron cancer showing an apparent 

excess risk were from cancer of the pharynx and hypopharynx 

(two deaths observed, 0.13 expected, ~ <0.01). The authors con-

cluded, however, that the numbers were too small to permit firm 

conclusions concerning a relationship between ankylosing spondylitis 

and cancer of the pharynx. 

Atomic-Bomb Survivors 

The Japanese atomic-bomb life span study does not specify 

pharnyx and hypopharynx neoplasia obser'ved in excess, but this 

may be included in a category of cancer of other digestive 
13 

organs. 

Conclusions 

It is important to recognize that the latent period for 

cancers of the pharynx and larynx is unusually long; mean 

latent periods exceeding 25 yr have been recorded in some 
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clinical studies. It follows, therefore, that the values observed 

in both the atomic-bomb life span study and the ankylosing-' 

spondylitis patients would be below the true values. With a 

mean latent period of 25 yr, the total number of cancers occurring 

after irradiation, provided that patients do not die from other 

causes, would be perhaps only half the number of all cancers 

induced by radiation. Thus, in the absence of more precise 

figures of occurrence of cancers and absorbed radiation dos~ in 

the pharnyx and larynx, only the following limited conclusions 

can be drawn: there is now a significan~ly increased rate of 

induction of cancers of the pharynx in irradiated populations; 

the mean latent period probably is some 25 yr after exposure; 

the present value is an underestimate, and a large proportion of 

radiation cancers of the pharnyx and larynx may be expected to 

occur in surviving populations over the next decade; and any 

radiation-risk estimates are not precise, because of underesti-

mated values and lack of information on absorbed radiation dose. 



,,.j 
.' j 

-5-

REFERENCES 

1. "The Effects on Populations of Exposure Low Levels of 

Ionizing Radiation". Report of the AdvisQry COll1I!1ittee on 

the Biological Effects of Ionizing Radiations. National 
I, 

Academy of Sciences - N~tional Research Council, 

Washington, D.C., 1972. 

la~ UNSCEAR Report 1977. 

2. ICRP Publication No. 26, " Reconmendations of the Inter-

national, Commission on Radiological Protection". Anrials 

of the ICRP, Vol. 1, No.3, 1977, Pergamon Press, New York. 

3. Goolden, A. W. G., "Radiation Cancer. A Review with Special 

Reference to Radiation Tumours in the Pharynx, Larynx, and 

Thyroid". Br. J. Radiol. 30:626-640; 1957. 

4. Raven, R. W. and Levinson, V. B., "Radiation Cancer of -the 

Pharynx". Lancet 1.:683-684, 1954., 

5. Yoshizawa, Y. and Tak~uchi, T., "Search for the Lowest 

Irradiation Dose from Literatures on Radiation Induced 

Cancer in Pharynx and Larynx". Nippon Acta Radiologica 

~:903-909, 1974 • 

. 6. Nitze, H. R., "Radiogene Tumoren in H.N.O.". Bereich Arch. 

fur Klin. ex. Ohren-Nasen-Kehlkopfheilkunde 199:634-638, 

7. Kikuchi, A., Watanabe, C., Abe, M., et al. "Head and Neck 

Cancer Following Therapeu~~c Irradiation and Brief Review 

,on those in Japan". Nippon Acta Radiologica ~:491-501, 1974. 



-6- , 

8. Court-Brown.. W. M., and Doll, R., "Mortality fror.l Cancer 

and Other Causes after Radiotherapy for Ankylosing 

Spondyli tis". Br. Med. J. 1.: 1327-1332, 1965. 

9. International Commission on Radiological Protection, New York, 

Pergamon Press, 1969. 

10. Upton, A. C., "SoI'Jatic and Genetic Effects of LOvl-Level 

Irradiation". Rec. Adv. Nuclear M.ed. ~:1-40, 1974. 

11. Doll, R., and Smith, P. G., "Mortality from Cancer and 

Other Causes after Radiotherapy for Ankylosing Spondylitis: 

Further Observations"'. (In press) 

12. Radford, E. P., Doll, R., and Smith, P. G., "Mortality Among 

Patients with Ankylosing Spondylitis not given X-ray Therapy". 

New Eng. J. Med. 297-572-576, 1977. 

13. Beebe, G. W •• Kato, H., and Land, C. E., "Studies on the 

Mortali.ty of A-bomb Survivors. 8. Mortality Experience 

of A-bomb Survivors, 1950-1974". RERF Technical Report 

1-17, Hiroshima, Japan, 1977. 

0. 
\ 



, ) 
\~ 

,<i 
J 

\ \ 

This report was done with support from the Department of Energy. 
Any conclusions or opinions expressed in this report represent solely 
those of the author(s) and not necessarily those of The Regents of the 
University of California, the Lawrence Berkeley Laboratory or the 
Department of Energy. 

o 



-{};< '''~ 

TECHNICAL INFORMATION DEPARTMENT 

LA WRENCE BERKELEY LABORATOR Y 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 

ft .. ~~ 




