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A bs tr ac t

Background

Undescended testis, which is a risk factor for testicular cancer, is usually treated sur-
gically, but whether the age at treatment has any effect on the risk is unclear. We stud-
ied the relation between the age at treatment for undescended testis and the risk of 
testicular cancer.

Methods

We identified men who underwent orchiopexy for undescended testis in Sweden be-
tween 1964 and 1999. Cohort subjects were identified in the Swedish Hospital Dis-
charge Register and followed for the occurrence of testicular cancer through the Swed-
ish Cancer Registry. Vital statistics and data on migration status were taken from the 
Register of Population and Population Changes for the years 1965 through 2000. We 
estimated the relative risk of testicular cancer using Poisson regression of standard-
ized incidence ratios, comparing the risk in the cohort with that in the general popu-
lation. We also analyzed the data by means of Cox regression, using internal compari-
son groups.

Results

The cohort consisted of 16,983 men who were surgically treated for undescended testis 
and followed for a total of 209,984 person-years. We identified 56 cases of testicular 
cancer during follow-up. The relative risk of testicular cancer among those who un-
derwent orchiopexy before reaching 13 years of age was 2.23 (95% confidence inter-
val [CI], 1.58 to 3.06), as compared with the Swedish general population; for those 
treated at 13 years of age or older, the relative risk was 5.40 (95% CI, 3.20 to 8.53). The 
effect of age at orchiopexy on the risk of testicular cancer was similar in comparisons 
within the cohort.

Conclusions

Treatment for undescended testis before puberty decreases the risk of testicular 
cancer.
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Undescended testis, or cryptorchi-
dism, which occurs in 2 to 5% of boys born 
at term, is one of the most common con-

genital abnormalities.1 Cryptorchidism is associ-
ated with impaired fertility and is a risk factor for 
testicular cancer. Among men who have had un-
descended testis, the risk of cancer is increased two 
to eight times, and 5 to 10% of all men with tes-
ticular cancer have a history of cryptorchidism.1,2 
However, it is unknown whether cryptorchidism 
and testicular cancer have a common cause, or 
whether cryptorchidism is in itself a cause of tes-
ticular cancer.

Testes that are undescended at birth may de-
scend spontaneously during early life, but seldom 
thereafter. By 12 months of age, about 1% of all 
boys have cryptorchidism.1,3 Treatment for persis-
tent cryptorchidism is generally orchiopexy, a sur-
gical correction in which the testicle is placed and 
fixed in the scrotum. There is evidence that post-
natal germ-cell development deteriorates in the 
undescended testis after the first year, and perhaps 
for this reason, the risk of infertility increases 
with age.1,4,5 The recommended age for orchio-
pexy has therefore been successively lowered, and 
the procedure is now recommended for patients 
younger than 2 years old and even as young as 
6 months old.4,6

The question of whether the age at treatment 
has any effect on the risk of testicular cancer is 
controversial. According to the predominant view, 
the mechanism leading to testicular cancer is pres-
ent before birth and the risk of cancer is largely 
determined in utero or early in life.7,8 If this view 
is correct, then the age at surgical correction 
should not be related to the rate of testicular can-
cer. Some studies suggest, however, that orchio-
pexy at an early age decreases the risk of testicu-
lar cancer. Even so, most of these studies used 
retrospectively collected data, and all of them were 
too small to produce conclusive results.9-13 We in-
vestigated the risk of testicular cancer according 
to the age at orchiopexy in a cohort of almost 
17,000 Swedish men who were surgically treated 
for cryptorchidism between 1964 and 1999.

Me thods

The Registries

We used data from the Swedish Hospital Discharge 
Register to assemble the study cohort, which was 
followed from 1965 to 2000 through linkage to 

the Swedish Cancer Registry and the Register of 
Population and Population Changes. Linkage was 
performed on the basis of the national registration 
number, a unique personal identifier referred to 
in all hospital records and official registries in 
Sweden.

In 1964, the Swedish National Board of Health 
and Welfare initiated the Hospital Discharge Reg-
ister, which compiles data on individual discharges 
from Swedish public hospitals. Virtually all pa-
tients in Sweden are treated at public hospitals, 
making the Discharge Register representative of 
hospitalizations in the Swedish population. Each 
record contains medical and administrative data, 
including the dates of admission and discharge, 
surgical procedures performed, the main diagno-
sis at discharge, and up to five contributory diag-
noses. The surgical procedures were coded from 
1964 to 1996 according to the Swedish Classification 
of Operations and Major Procedures, first through sixth 
editions, and from 1997 onward according to the 
Classification of Surgical Procedures, 1997 edition. The 
diagnoses at discharge were coded according to 
the Swedish version of the International Classification 
of Diseases, with the 7th revision (ICD-7) used for 
the years 1964 through 1968, the 8th revision 
(ICD-8) for 1969 through 1986, the 9th revision 
(ICD-9) for 1987 through 1996, and the 10th revi-
sion (ICD-10) thereafter.

In 1964, the Discharge Register covered 6 of the 
26 health care regions in Sweden. Gradually, more 
hospitals were included, and by 1975, 16 health 
care regions were fully covered14 (including the 
three largest cities in Sweden: Stockholm, Gothen-
burg, and Malmö). Since 1987, the registry has 
covered all hospitals in Sweden.

The Swedish Cancer Registry was established 
in 1958 and obtains mandatory reported data from 
both clinicians and pathologists on all newly di-
agnosed malignant neoplasms. Information on 
the site and histopathological features of the tu-
mors is recorded. The registry is estimated to be 
more than 95% complete.15 The Register of Popu-
lation and Population Changes contains the offi-
cial Swedish population data, including dates of 
death and migration; the data have been available 
since 1960.

The Cohort

We confined our study cohort to all subjects in 
the Discharge Register who had received a diag-
nosis of cryptorchidism (main or contributory dis-
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