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Testicular cancer is increasingly in the news

and in the minds of epidemiologists as'they
struggle to account for increasing trends
around the world. Whlle this cancer is not

one of the most common to afflict the

human population, it is by no means rare—
of every 1000 males, between 2 to 4 can be .
_expected to develop testicular cancer sorhe-
- time during life, with many cases appearing

in young adulthood. . Testlcular cancers

_ account for about 1% of all-riewly diag- -~
nosed neoplasms in males. Since testicular

cancers-often appear particularly early in”
life (in young adulthood rather than in late

" middle age or later as with most cancers), °

men dying from this disease Jose a particu-
larly large T numbcr of years of hfe (36, on

- average).’

"The: mcrdence of testlcular cancer (that 1s, .

the rate of- dlagnosxs of new cases) seems to
have undérgone a progressive increase over

. the last three decades.- In the United States,

the estimated incidence increased 2.2% per
year from 1950 to 1992. Danish scientists

- have documented similar increases in some

Scandinaviai countries and i Britain.

~ Rates vary from country to country; for

»

. instance, Denmark has a particularly high’
rate, while nearby Finland has a raté that is -
lower than that of most “developed nations. .

'fPartrcrpants at a recent European workshop

noted that increases of some magnitude
appear to be occurring in all nations for
which a reliable tumor registry exists.

Fortunately, over the past decades,- our abil-

ity to successfully treat testicular cancer has

*_improved markedly. The rate of testicular |

cancer deaths is actually decreasmg in the
U.S. at about 3% per year even as incidence
rises. In the early 1950 the survival rate 5

.years from diagnosis-was only-57%, but by
the late 1980’ it had mcreased to.over

~ 95%, marnly as a result of advances in-
chemotherapy As with many cancers, suc-
cess in treatment improves markedly for
tumors that are discovered in early stages:

" In this issue of RISK IN PERSPECTIVE we -
examine current understandmg of testicular
cancer causes, including the prospects for

identifying preventable environmental fac-

* torsthat may underhe the trends of the last:

30 years.

" WHAT MAY BE CAUSING THE CHANGE"

A sustained and geographrcally w1despread
trend toward increasing appearance ofa
¢ancer announces an incréasing public
health problem and challenges us to identify
an explanation. The raprd progressive, and
_wrdespread change raises the possibility that
somie changing aspect of our environment:

© may be respon51ble.

-As with some other cancers, there is'évi-

dence that a fraction of testicular cancers
have a substantial hereditary cause. This
‘evidence includes the early onset of these
tumors, the observed: higher risk in men
with affected family members (and in men
whose mothers have had breast cancer), the’
higher rate of bilateral tumors (i.e., in both
testicles) in men with a family hrstory, and
- the observation of certain genetic anomalies
in'some patients. To date, however, there
‘has been no identification of a “testicular

" cancer gene” that is responsible for this

. apparent hereditary influence. In any case,
‘genetic predisposition seems to account for
only a fraction of cases. -

There-are some clear ethnic dlfferences in -
" testicular cancer rates. White men have the -

highest ratés, both in the U.S. and interna-
tionally. Black men have recorded lower
“overall incidences, and Asian and Hispanic -

men have mtermedlate rates. Interestmgly,
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* the lower rates in Blacks seem. to be holding

steady; it is the increasing rates in White *
men that account for the trends. Moréover,

 the fact that surgical correction of the

this increase seems to be happenmg mostly
in'the younger age groups, with rates in
older men remammg relatrvely unchanged
over time. - . . .-

Sorne occupatlons have been reported to

have somewhat higher’ than average rates of :
‘testicular cancer,. including workers in -

- health-rélated occupations, manufacturing, .
i aircraft production or maintenance, crude

petroleum and natural gas industries, farm--

- _ers, leather’ dyers and tanners, rnmers, food.
- and beverage workers, workers in filling sta-.

tions, and workers in “sedentary”-occupa-

"tions. No single agent or group. of agents

has been identified among these occupa-

tions, although heavy metals and dimethyl- -

formamide have'been suggested. A few .- -
studies point to-other potential risk. factors,

',mcludlng exposure to the mumps virus, ;. -
_injury to the scroturn, high social class, and.

vasectomy. These factors are not considered

well established, and the magpnitudesof their -
 effects on risk (if any) do notappear to be

large. In any case, they do not readlly
explain the.trends over time. =

. "CRYPTDRCHIDISM AND
' TESTICULAR CANCER

“The single factor ‘that carries hrghest rrsk of

testicular cancer (and indeed, the only risk

"influence that is.considered confirmed) is

cryptorchidism. Cryptorchrdrsm is the tech-
nical name for'the failure of one or both
testicles to descend before birth into the
scrotum from their place of formation in the

: .abdomen {a condmon which is typically
' fairly easy to correct surgically). The inci-
- dence of undescended testes at birth is
- under 3% in the general p_opulatron,‘whilge

10.to 12% of patients with testicular cancer

- ‘have ahistory of this ¢ondition.. A history

. of cryptorchidism increases the probability -
- of .developing testicular cancer as an adult

', by a factor of 3.5 to' 5 times.

. There.is ev1dence that the 1ncrdence of cryp-

" torchidism has been i increasing since the
19407, perhaps explaining the trends in tes-
ticular cancer. This begs the question, how- :

ever, of why cryptorchidism rates have -

 increased, and the data on this phe_nomenon_ ,
- are less clear than they are for cancer.. "It
also remains unclear why undescended testi- .
les.and testicilar cancer are associated. ©
- On the one hand, the abnormal positiofi of

- the ‘testicle-during development may be the " - -
. cause of the-increased risk of eventual testic- -

ular cancer. - This hypothesrs is supported by -

maldescent seems to mitigate the risk. On
the other hand; the failure to. descend and

" the cancer risk may be commion madnifesta-
.tions of some underlymg abnormahty of the

testicle, presumably arising during the
period ‘of fetal. development. In either case,

the focus shifts to explaining the causes of _
the increased 1nC1dence of cryptorchrdrsm in

the last decades.

Testicular descent i is under the control of
hormones. . Aniirial experiments show that,
during critical perrods of fetal development,

" excesses of estrogens or insufficient andro-
. gens can lead to abricrmalities of the geni-’

tourinary tract. It has been hypothesrzed

that estrogen -mimicking chemicals in the -

environment_may prompt such effects, and -

- may underlie trends in testicular cancer,;’
“cryptorchidism, as well-as sperm count and |
~ other reproductive effects. To date, how-

ever, experimental evidence of actions on

testicular descent or testicular caricer, partrc-
ularly at-the low dosés-expected from envi-

ronriental exposure, has not been devel-.

. oped Whether moderate-to-law changes in
“hormone levels that humans r_mght experi-

ence can have any such effects is unclear;

©- somé mdrcators of moderately. increased
-estrogen levels for the ‘fetus (first births, -

maternal nausea during pregnancy) showed

" small effects on testicular cancer risk in
-some studies. - On the other hand, the drug

dlethylstrlbestrol (which is a powerful mimic -
of the body s Own estrogen | that was.given
to many pregnant women in the 1950’ and

71960’ and has been shown to cause a num-
- ber of reproductlve abnormalities in their
‘offspring) appears to have.no pronounced:

- effect on testicular cancer in males exposed

durrng their fetal development

In sum, the causes of the changrng rates of ~
. testicular cancer are not clear at present.
The widespread and progressive changes - = -

over the course of a few decades'suggest
that énvironmental factors may be involved, *
yet the lack of increase in all ethnic groups
suggests variation in susceptibility or expo-

sure. ' Effects on hermonal coritrol of devel- -
opment are biologically plausible, but there
. is little positive experimental evidence that’

such effects are actually responsible. This -~

'w_rll continue to be a public health topic of
-, concern and of important research focus.



