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Male Genital Tract Cancer
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Cancer in 15- to 29-Year-Olds in the United States
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HIGHLIGHTS

Incidence

 •  Male genital tract or testicular tumors accounted for 21% of all neoplasms in male adolescents and young adults 
from 1975 to 2000, and were the most common solid cancer diagnosis in this age group.

 •  Testicular cancer accounted for 11% of all cancers occurring in all individuals in the 15- to 29-year age group.all individuals in the 15- to 29-year age group.all

 •  In the year 2000, 2,500 individuals 15 to 29 years old were diagnosed with testicular cancer in the U.S.

 •  The incidence of testicular cancer peaked in the age ranges 25 to 29 and 30 to 34, and then declined thereafter. 

 •  At its peak, the incidence of testicular cancer was in excess of 120 per year, per million population.

 •  There were profound racial/ethnic differences in the incidence of testicular cancer. The incidence in white non-
Hispanics was 4-fold that in African Americans/blacks.

 •  Since 1975, the incidence of testicular cancer has increased at an annual rate of 0.97% for individuals aged 15 to 
29 years.

Mortality and Survival

 •  National mortality has decreased from 1975 to 2000 for individuals in all age groups.

 •  The 5-year survival rate in all age groups was in excess of 90%.

 •  Testicular cancer survival rates were very histology-specifi c. The 5-year survival rate varied from 95% for seminoma 
in 25- to 29-year-olds, to less than 70% for 15- to 19-year-olds with choriocarcinoma or other non-seminomatous 
histologies.

Risk Factors

 •  Cryptorchidism is an established risk factor for testicular cancer (a 2.5- to 11-fold increased risk).

 •  The cause of the vast majority of cases of testicular cancer is unknown.

INTRODUCTION

Almost all male genital tract tumors affecting 15- to 29-
year-olds occur in the testis (Figure 13.1). From 1975 
to 2000, testicular tumors accounted for 21.4% of all 
neoplasms in male adolescents and young adults in the 
U.S., and were the most common solid tumors in males 
in this age group.1-8 This is in contrast to children 0 to 
14 years of age, in whom testicular tumors accounted 
for only 2% of all neoplasms, and to individuals 30 to 

Table 13.1: Incidence of Male Genital Tract Cancer in Persons Younger Than 30 Years of Age, U.S., 1975-2000

AGE AT DIAGNOSIS (YEARS) <5 5-9 10-14 15-19 20-24 25-29

U.S. population, year 2000 census (in millions) 9.587 10.274 10.264 10.109 9.482 9.690

Average incidence per million, 1975-2000, SEER 7.8 3.9 4.7 28.3 82.4 117.7

Average annual % change in incidence, 1975-2000, SEER -0.4% ^ ^ 1.5% 0.5% 1.6%

Estimated incidence per million, year 2000, U.S. 4.4 3.9 4.7 32.6 87.1 136.5

Estimated number of persons diagnosed, year 2000, U.S. 42 40 48 329 826 1,323

^ Too few for a reliable estimate

44 years of age in whom testicular tumors accounted for 
7% of all neoplasms. In the U.S., 2,500 adolescents and 
young adults 15 to 29 years of age were diagnosed with 
testicular cancer in the year 2000 (Table 13.1).

METHODS, CLASSIFICATION SYSTEM, AND 
BIOLOGICAL IMPLICATIONS

In the International Classifi cation of Childhood Cancer 
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(ICCC), malignant germ cell tumors are described in 
category IX as Germ-Cell, Trophoblastic and other 
Gonadal Neoplasms. Within this classifi cation, there is 
no distinction between those germ cell tumors that occur 
in males versus those that develop in females. (The ICCC 
group also includes intracranial and intraspinal germ-cell 
tumors [category IX(a)].) Hence for male genital tract 
tumors, the ICCC was not used and the analysis is based 
on the topography and morphology information from 
the International Classifi cation of Diseases for Oncology 
(ICD-O). Almost all of the cancers of the male genital 
tract in 15- to 29-year-olds are in the testis, and therefore 
this chapter is limited to testicular cancer. 

The male genital tract includes the tract and associated 
glands within the testis and prostate. The tract begins 
in the seminiferous tubules of the testis and ends at the 
ampulla and ejaculatory duct of the vas deferens. Within 
the ICD-O, the topographic sites of the male genital tract 
are the testis (C62.0-C62.1, C62.9), epididymus (C63.0), 
spermatic cord (C63.1), scrotum (C63.2), seminal vesicle 
(C63.7), tunica vaginalis (C63.7), overlapping lesions and 
those not otherwise specifi ed (NOS) (C63.8-C63.9), the 
prostate (C61.9), and penis (C60.0-C60.9). The ICD-O 
categories include carcinomas and adenocarcinomas (8010-
8041, 8140, many others), malignant Leydig and Sertoli 
cell tumors (8640-8650, 8631), androblastoma (8630), and 
germ-cell neoplasms. The latter span categories 9060 to 
9085 and include seminoma (9061-9063), dysgerminoma 
(9060), germinoma (9064), embryonal carcinoma (9070), 
endodermal sinus (yolk sac) tumor (9071), polyembryoma 
(9072), teratoma/teratocarcinoma (9080-83), and mixed 
germ cell tumor (9085). 

Since 15- to 29-year-old males rarely have malignant 
tumors in the male genital tract at sites other than the 
testis, non-testicular primary sites were excluded from the 
analyses. The vast majority of the testicular neoplasms 
are seminomas and non-seminomas. This chapter covers 
the carcinomas, Leydig/Sertoli cell tumors, seminomas, 
and germ cell cancers of the testis, including embryonal 
cell, yolk sac, teratoma and mixed histologies.

As explained in the Methods chapter, data are presented 
for 15- to 29-year-olds with comparisons to the age 
groups 0 to 15 years and 30 to 44+ years, as appropriate. 
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Figure 13.1: Incidence of Genital Tract Cancers in Males, SEER 
1975-2000
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Figure 13.2: Incidence of Testicular Cancer in Males by Era, 
SEER 1975-2000
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Figure 13.3: Incidence of Testicular Cancer in Males < Age 45 
Relative to All Cancers in Males < Age 45, SEER 1975-2000
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For some analyses the entire age range from birth to 85+ 
years is included. The absence of data in any fi gure or 
table within this chapter means that too few cases were 
available for analysis; it does not mean that the rate or 
change in rate was zero. 

Since the ICCC was set up as a classifi cation for childhood 
cancer, it does not have a separate category for testicular 
cancer alone. Topography and histology from ICD-O can 
be used to examine differences among very young testicular 
cancer patients compared to older patients, but it does not 
capture the molecular biology of testicular cancer.  Males 
aged 15 to 29 are at a transition point from pediatric to adult 
biologic characteristics of testicular neoplasms. For example, 
the isochromosome of the short arm of chromosome 12, 
i(12p) is a specifi c genetic marker of all histologies of germ 
cell tumor in adults. This marker is rarely found in children 
or young adolescents with germ cell cancer.

INCIDENCE

The incidence of testicular cancer rose slowly in the 15- to 
29-year age group during the observation period 1975 to 
2000 (Figure 13.2). By comparison, there was a substantial 
increase in incidence for individuals 30 to 44 years of age.

Age-Specifi c Incidence

The incidence of testicular cancer as a function of age at 
diagnosis over the period 1975 to 2000 is presented in 
Figure 13.3. Relative to other tumors, the proportion of 
testicular cancers increased from 1% of all cancers in 10- 
to 14-year-old individuals to 21.8% of cancers diagnosed 
in the 25- to 29-year age group. There was an increase 
in all tumors combined in this older group, but the main 
contribution for the increase was the greater number of 
testicular cancers diagnosed (Figure 13.4). The incidence 
of testicular cancer peaked in the 25- to 29- and 30- to 
34-year age groups, then decreased in successive 5-year 
age groups. At its peak, the annual incidence of testicular 
cancer exceeded 120 per million males.

Racial/Ethnic Differences in Incidence

At all adolescent and adult ages, the incidence of testicular 
cancer was highest in non-Hispanic whites and lowest in 
African Americans/blacks (Figure 13.5). Between 25 and 45 
years of age, the incidence in non-Hispanic whites was more 
that 2-fold greater than in all other race/ethnicity groups.
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Figure 13.4: Incidence of Testicular Cancer in Males, All Ages, 
SEER 1975-2000

Figure 13.5: Incidence of Testicular Cancer in Males by Race/
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Figure 13.6: Average Annual Percent Change (AAPC) in 
Incidence for Testicular Cancer in Males, SEER 1975-2000
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Trends in Incidence

Figure 13.2 displays the trend in testicular cancer inci-
dence by age group. The average annual percent change 
(AAPC) in incidence is portrayed in Figure 13.6. There 
were signifi cant increases in the AAPC in incidence for 
all age groups above age 15. Change in incidence from 
1975 to 2000, by age group, is depicted in Figure 13.7.

OUTCOME

Mortality

Trends in mortality data for U.S. males from 1975 to 2000 
are shown in Figure 13.8. Over the entire interval of 1975 
to 2000, men diagnosed with testicular carcinoma in the 
15- to 29-year age group had an average percent reduction 
in cancer mortality of 6.04% (Figure 13.8, left panel). Dur-
ing the last 9 years of this interval, from 1992 to 2000, the 
average reduction rate declined to 3.97% per year (Figure 
13.8, right panel). The AAPC in mortality for men in the 
30- to 44-year age group was -2.46% for the period 1975 
to 2000, changing to 0.15% for the more recent period, 
indicating that 15- to 29-year-olds had a greater rate of 
mortality reduction. In contrast to young er men, those 
diagnosed with testis cancer after age 45 had a signifi cant 
acceleration in mortality reduction over the same intervals, 
with an AAPC of 0.27% from 1975 to 2000 and an AAPC 
of -3.38% in the period 1992 to 2000. Since the incidence 
of testicular cancer in older men increased at a statisti-
cally signifi cant, average rate of 0.58 % per year (Figure 
13.6), the decline in mortality in this age group is all the 
more impressive. The likely explanation is that advances 
in testicular cancer therapy pioneered in young men have 
subsequently been success fully applied to older men.

Racial/Ethnic Differences in Mortality

U.S. national testicular cancer mortality data for race/
ethnicity are depicted in Figure 13.9. The number of 
evaluable Asians/Pacifi c Islanders and American Indians/
Alaska Natives were too low to reliably include in racial/
ethnicity comparisons. Non-Hispanic whites had the high-
est testis cancer mortality among those above age 25, in 
part due to the higher incidence in this racial group (Figure 
13.5). African Americans/blacks had a lower testis cancer 
death rate in comparison to both non-Hispanic whites and 
Hispanics (Figure 13.5). When compared directly to the 
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Figure 13.7: Change in Incidence for Testicular Cancer in Males 
by Era, SEER

Figure 13.8: Average Annual Percent Change (AAPC) in 
Testicular Cancer Mortality for Males, SEER 1975-2000
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Figure 13.9: Testicular Cancer Mortality in Males by Race/
Ethnicity, U.S., SEER 1975-2000
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incidence pattern, however, African Americans/blacks 25 
years of age and older had higher testis cancer mortality 
than either of the other races/ethnicities (Figure 13.10). The 
worse prognosis for young African Americans/blacks with 
cancer is consistent with several other cancers reviewed 
in this monograph, and is likely attributable to a variety of 
factors, including delayed diagnosis, differences in access 
to care and other social inequities, and possible biologic 
differences in the cancer and host responses to therapy.

Survival

The survival of patients with testicular cancer has improv-
ed substantially from 1975 to 2000. This is due primarily 
to improvements in chemotherapy and to the education of 
oncologists in new treatment approaches. The 5-year sur-
vival rates for individuals with testicular cancer from 1975 
to 1999 are shown in Figures 13.11 and 13.12. A 5-year 
survival rate of 91% was observed in the 15- to 29- year 
age group. When examined by 5-year age intervals (Figu-
re 13.12) the 15- to 19- and 20- to 24-year age groups had 
the lowest survival rates—87% and 90%, respectively.

The trends in testicular cancer survival during the years 
1975 to 2000 are presented in Figures 13.13 and 13.14. All 
age groups experienced improvements in survival during 
this observation period. Individuals 15 to 29 and 20 to 
24 years of age demonstrated the largest increases in 5-
year survival rates from 1975 to 1980 and 1993 to 2000. 
Furthermore, the relatively poor survival rates for those 
15 to 19 and 20 to 24 years of age refl ect in large part the 
results reported from 1975 to 1980 (Figure 13.14).

The histology of testicular cancer had a profound effect 
on 5-year survival rates (Figure 13.15). This was observ-
ed across all three adolescent and young adult 5-year age 
intervals presented (Figure 13.16), and varied from 66% 
for non-seminomatous tumors (choriocarcinoma, yolk 
sac, etc.) in 15- to 19-year-olds, to greater than 95% for 
25- to 29-year-old individuals with seminoma.

RISK FACTORS

The SEER Pediatric Monograph on cancer incidence and 
survival reviewed the data on proven and suspected risk fac-
tors for germ cell tumors.1,9 These risk factors are presented 
below in modifi ed form as they apply to testicular cancer.
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Figure 13.10: Ratio of National Death Rate to SEER Incidence 
by Race/Ethnicity, Testis Cancer in Males, 1975-2000

Figure 13.11: 5-Year Survival Rate for Testicular Cancer in 
Males, SEER 1975-1999

Figure 13.12: 5-Year Survival Rate for Testicular Cancer in 
Males, SEER 1975-1999
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Cryptorchidism is a proven risk factor for testicular can-
cer. This occurs on both the ipsilateral and contralater al 
sides, and increases the risk by 2.5- to 11-fold.1,10,11 Sug-
gestive evidence for testicular cancer etiology has been 
reported for the following: hernia, trauma, family his-
tory of germ cell tumor, and high maternal hormone 
lev els during pregnancy.1,10,12-14 Factors such as viral in-
fection, parental occupation, x-ray exposure, or genetic 
chromosomal syndromes such as Klinefelter’s have not been 
shown convincingly to cause testicular cancer.1,10,15-18 Review 
of these data on risk factors for testicular cancer suggests 
that an extremely small minority of these cancers may be 
attributable to environmental factors, thus the opportunity 
for prevention of male germ cell cancers is minimal.

SUMMARY

Testicular cancers, or tumors of the male genital tract, 
accounted for 21% of all neoplasms diagnosed in males 
15 to 29 years of age, and were the most common solid 
tumors diagnosed in this age group. The incidence of 
testicular cancer reached its maximum in the age groups 
24 to 29 years and 30 to 34 years. At its peak, the inci-
dence of testi cular cancer in males exceeded 120 per 
year per million. In adolescents and young adults, the 
incidence of testicular cancer has increased in the time 
period 1975 to 2000.

Testicular cancer mortality for U.S. males aged 15 to 29 
years decreased from 1975 to 2000, by an average annual 
rate of 6%. There have been corresponding increases 
in 5-year survival rates observed among all age groups. 
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Figure 13.13: 5-Year Survival Rate for Testicular Cancer in 
Males by Era, SEER

Figure 13.14: 5-Year Survival Rate for Testicular Cancer in 
Males by Era, SEER

Figure 13.15: 5-Year Survival Rate for Testicular Cancer in 
Males by Histology, SEER 1975-1999

Figure 13.16: 5-Year Survival Rate for Testicular Cancer in 
Males by Histology, SEER 1975-1999
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The survival from testicular cancer was histology specifi c, ranging from 90-95% survival for seminoma to 60-80% 
survival for choriocarcinoma and others.

Epidemiologic studies have demonstrated that cryptorchid ism is the only proven risk factor for testicular cancer. 
Other factors and environmental exposures have been suggested but have not been consistently associated with an 
increased risk of testicular cancer.

REFERENCES

 1.  Ries LAG, Smith MA, Gurney JG, et al. (eds): Cancer incidence and survival among children and adults: United 
States SEER program 1975-1995, National Cancer Institute, SEER Program. NIH Pub. No. 99-4649. Bethesda, 
MD, 1999.

 2.  Cushing B, Perlman E, Marina N, Castelberry RP: Germ cell tumors. In: Pizzo P, Poplack D (eds): Principles 
and Practice of Pediatric Oncology, 4th edition. Philadelphia, Pennsylvania: Lippincott Williams & Wilkins, 
2002, pp. 1091-113.

 3.  Bosl GJ, Bahorin DF, Sheinfeld J, Motzer RJ, Chiganti RSK: Testicular Cancer. In: DeVita VT Jr., Hellman S, 
Rosenberg SA (eds): Cancer: Principles and Practice of Oncology, 6th edition. Philadelphia, Pennsylvania: Lip-
pincott Williams & Wilkins, 2001, pp. 1491-518.

 4.  Pinkerton CR: Malignant germ cell tumours in childhood. Eur J Cancer 1997;33:895-901; discussion 901-2.
 5.  Kramarova E, Stiller CA: The international classification of childhood cancer. Int J Cancer 1996;68:759-65.
 6.  Spitz MR, Sider JG, Pollack ES, Lynch HK, Newell GR: Incidence and descriptive features of testicular cancer 

among United States whites, blacks, and Hispanics, 1973-1982. Cancer 1986;58:1785-90.
 7.  Hawkins EP: Germ cell tumors. Am J Clin Pathol 1998;109(Suppl 1):S82-8.
 8.  Malogolowkin MH, Mahour GH, Krailo M, Ortega JA: Germ cell tumors in infancy and childhood: a 45-year 

experience. Pediatr Pathol 1990;10:231-41.
 9.  Shu XO, Nesbit ME, Buckley JD, Krailo MD, Robinson LL: An exploratory analysis of risk factors for childhood 

malignant germ-cell tumors: report from the Children’s Cancer Group (Canada, United States). Cancer Causes 
Control 1995;6:187-98.

 10.  Henderson BE, Benton B, Jing J, Yu MC, Pike MC: Risk factors for cancer of the testis in young men. Int J Cancer 
1979;23:598-602.

 11.  Strader CH, Weiss NS, Daling JR, Karagas MR, McKnight B: Cryptorchism, orchiopexy, and the risk of testicular 
cancer. Am J Epidemiol 1988;127:1013-8.

 12.  Swerdlow AJ, Stiller CA, Wilson LM: Prenatal factors in the aetiology of testicular cancer: an epidemiological stu-
dy of childhood testicular cancer deaths in Great Britain, 1953-73. J Epidemiol Community Health 1982;36:96-101.

 13.  Dieckmann KP, Becker T, Jonas D, Bauer HW: Inheritance and testicular cancer. Arguments based on a report 
of 3 cases and a review of the literature. Oncology 1987;44:367-77.

 14.  Haughey BP, Graham S, Brasure J, Zielezny M, Sufrin G, Burnett WS: The epidemiology of testicular cancer in 
upstate New York. Am J Epidemiol 1989;130:25-36.

 15.  Johnston HE, Mann JR, Williams J, et al.: The Inter-Regional, Epidemiological Study of Childhood Cancer 
(IRESCC): case-control study in children with germ cell tumours. Carcinogenesis 1986;7:717-22.

 16.  Dmitrovsky E, Bosl GJ, Chaganti RS: Clinical and genetic features of human germ cell cancer. Cancer Surv 
1990;9:369-86.

 17.  Hasle H, Mellemgaard A, Nielsen J, Hansen J: Cancer incidence in men with Klinefelter syndrome. Br J Cancer 
1995;71:416-20.

 18.  Heinzer H, Dieckmann KP, Huland E: Virus-related serology and in situ hybridization for the detection of virus 
DNA among patients with testicular cancer. Eur Urol 1993;24:271-6.


