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N DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or -
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Chapter V
Somatic Effects - Cancer

-Pharynx and Hypopharynx
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I. PHARYNX AND HYPOPHARYNX

The 1972 NAS-BEIR répoff referred to the excess occurrence of

carcinomé of the phafynx in man after therapeutic irradiation of
: 1 _ ' .
regions of the head and neck. The 1977 Recommendations of the
2

ICRP do not indicate that the pharynx and hypépharynx would be

hﬁman‘tissdes<at risk in radiation carcinogenesis. ﬁowever, in

a category including all otﬁer tissues and organs of the digestive
tract, the evidence suggests that in these tissues there‘is a
carcinogenic risk at moderéte radiation doses. No experimental
';édiation cércinogenesis'of the pharynx'or hypopﬁarynx has.thus
far been reported in:animaISs:'This is of partiéular interest,

in view of the extensive studies on thyroid neoplasia in mice

1,1a - - :
and rats. :

Radiotherapy Patients
 Cancer of the pharynx‘and hypopharynx in man has been ob- .
served after therapeutic irradiation for benign or malignant
éonditions in adjacent tissues——frequently.the es;phagus, the
larynx, the_thryoid, and the spine. Goolden_ reviewed a series
:of 37 patients who had previously received radiotherapy for
thyrotoxicosis or other lesions of ‘the peck; the latent'periods
were extremely long (méan;.23.8 yr), the radiation doses were
high, and exposure wa; continuogs or fractionated (extérnal radio-
therapy fractionated doses of s;me 3,600—6,000 radé delivéred over
| 3-6 weeksj. Raven and Levinson4 have reported 10 patiénts with

cancer of the pharynx after radiotherapy; the mean latent period



was 25.0 yr, and doses were in the therapeutic range. Yoshizawa

5 : _ ) :
and Takeuchi reviewed 130 cases of pharynx and larynx radiation

neoplaéia; the mean latency period was 27.3 yr. Other reports of
o ‘ 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
for ankylosing spondylitis, Court-Brown and Doll demonstrated

[y

an excess of solid cancers, including cancer of the pharnyx, in
. _ 9 v ' :
heavily irradiated sites. Two groups of patients have been

reviewed, each with excess cancers that occurred at least 6 yr

after therapy. Iﬁ the group with compleie followup‘to January 1,

1960 (14,7§6 man yr), there were fouf observed cancers of the
phanpi% and 0.70 expected, for an eﬁcess of 3.3 (0.7-8.5).* 1In
the incompletely foilowed group to January 1, 1963 (165,631 man-
yr), the values Qere five observed and 1.05 expected, for an

excess of 3.95 (0.9-9.5; p>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 ététisticélly signifi-
cant (two cases.observed,rtwo expected, and 0.2 excess.cases
observed‘over‘expected).10 In the most recent followup of the
.ankylosing—épondylisis patients'tfeated wl;h one_cdurse of radio-
thei‘apy,11 no significant increase in deaths from cancer of the

pharynx over that previously observed was recorded.’ The

ankylosing—spohdylitis surveys still require precise dose

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

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

canéiuof“880 rads was‘estimated for the thotécic-épine. >:wagver,
the induction fate is probably not significantly greaferzéﬁgn'thap
obserﬁed in ﬁﬁe atomic-bomb life spanvstudy——pgrhaps S—ié‘égée§§:_
cases per 166 exposed patiénts per rad over almosf 20 yr §f foilo?ﬁp.

: 12 : '
Radford et al. reported in their survey of mortality among

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

.therapy that the only deaths from cancer showing an apparent

excess risk were from cancer of the pharynx and hypopharynxv

(two dgaths ébserved,'0.13 expectgd, p <0.01). The;authors gop;
cluded, ﬁéwé§ér; that the numbers wefe too smallkto permit firm
conclusionsvconcérningIa>re1ationship between ankyiosing spondylitis

and cancer of the pharynx.

Atomic-Bomb‘Survivors

The Japanese atomic—bomb life span study does not specify
phérnyx and hypopharynx neoplasia observed in excess, but this
nay be included in a category of cancer of other digéstive

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



clinical studies. It follows, therefore, that the values observed

in both the atomic-bomb lifé span study and the ankyldsing4

spondylitis patients would be below the true values. With a

‘mean latent period of 25 yr, the total.number of.cancers occurring : r
after irradiation, prévidea that patients do not die from othér ' Qf'
causes, would be perhaps 6nly half the number of all cancers
~induced by radiation. Thus; in the absence of more precise
figures of occurrence of ca;cers and absofbed radiation dose in
the pharnyx and larynx, qﬁiy the following limited conclusions
can fe drawn: fhere is now a significantly increased réte of
induction of cancers of the phéfynx'in irrédiated pépulétions;
the mean létent-period probably is some 25 yr afﬁer exposure;
the présenf value is an-underestimate,>and a large proportion of
radiation cancers of the pharnyx and 1éfynx may be expectéd to
occur inréuryiving populatiohs over thg next decade; and ;ny
radiation—risk estimates are not precise, because of ﬁndefesti-

mated values and lack of informationﬁon'absorbed radiation dose.
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