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Abstract

Objectives: Testicular cancer is the most prevalent malignant neoplasm in young men. The key problem in screening for
malignant testicular tumors and their main risk factors (undescended testes and testes which descended only after medical
treatment) is to reach the target group of “young men”. Materials and Methods: In five different military medical centers
of German Armed Forces, 1600 young draftees were investigated by a standardized interview at recruitment examination
between 2001 and 2003. Results: Ninety-five percent of respondents reported that they had been palpated at testes during
physical examination. The percentage of draftees not palpated at their testes varied between muster centers, but did not
depend on the physician’s gender. Only two draftees had refused explicitly the palpation of testes. The prevalence of
observed pathologic alterations of the testes was 1.69%, including two cases of cryptorchidism, 19 of varicocele, and 6
cases with other benign alterations. Conclusions: The simple and effective examination of testes should not be restricted to
draftees, but promoted by compulsory health insurance funds, offered and performed routinely by all physicians who have

access to the target group of “young men”.
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INTRODUCTION

Testicular cancer is the most prevalent malignant neo-
plasm in young men [1]. In Germany, about 2500 young
men are affected by malignant testicular tumors every year
(2], which means 20-30% of all men who develop malig-
nant tumors before the age of 40. The highest worldwide
incidence of testicular cancer has been observed in Den-
mark [3]. The lowest disease rates are found in Finland,
Spain, Portugal and Luxembourg [4].
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There is a growing incidence of testicular cancer world-
wide. Over the previous decades, however, its etiology has
remained still unclear. Well known risk factors are: con-
tralateral malignant testicular tumor [5], cryptorchidism
[6], testicles which descended only due to therapy [7] and
the inherited diseases like Down’s syndrome and Carney
complex [8,9] as well as maternal treatment with diethyl-

stilbestrol as tocolytic [10].
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Different possible risk factors for malignant testicular tu-
mors have been described, such as genetic predisposition
(blood relationship of the first degree), hormonally active
substances (estrogens in drinking water), prenatal factors
(low birth weight), chemicals (endocrine disruptors) as
well as exposures to emissions of combustion engines, oils
and gases at workplace and in the environment [11-14].
An early diagnosis of malignant testicular tumors increas-
es the cure rate up to 95%. It also simplifies significantly
the medical treatment and can clearly reduce therapeu-
tical stress in the patients. A diagnostic delay correlates
with a diminished cure rate. A history of 14-20 weeks
with testes complaints is common in Germany. In a large
study carried out in the UK, the authors reported a pa-
tient-related delay, depending on the dissemination of the
disease: 1 month for testicular cancer limited to testis, epi-
didymis and chord, 1.25 months for a disease disseminated
to retroperitoneal nodes only, and 2 months for metastatic
disease above diaphragm or for extranodal abdominal in-
volvement [15].

The key problem in screening for malignant testicular
tumors and their main risk factors (undescended testes
(syn: cryptorchidism), testes which descended only after
medical treatment) is to reach the target group of “young
men”.

In some countries like Germany, the only available screen-
ing for testicular tumors is the palpation of the testes on
the occasion of the physical examination at muster. De-
clining numbers of draftees (for physical examination)
have diminished the opportunities for an early diagnosis
of malignant testicular tumors in young men, thus demon-
strating the fundamental role of inspection and palpation
of testes within the range of physical examinations. Unfor-
tunately, this situation will become even worse with time.
On the occasion of muster, also different benign altera-
tions of the testes are observed, for instance varicoceles
and hydroceles.

The most frequently observed benign pathologic altera-
tion of the testes in young men is varicocele. Due to side-
related differences of the spermatic veins in entering the
renal vein and the caval vein, respectively, varicoceles of
the left testis appear much more frequently. The preva-

lence of varicoceles greatly depends on the examination
method applied and the grades of varicoceles included. In
young men, the prevalence varying between 11 and 34%
has been reported [16]. Varicoceles palpable in a patient
lying on his back are suspected to be symptomatic ones
and thus must be further investigated by ultrasound or
other imaging techniques. In some studies, an improved
seminal fluid and/or increased testicular volume have been
observed after varicocelectomy [17,18]. The prevalence of
other benign alterations in testes is much lower. Unfortu-
nately, data on the prevalence of other benign alterations
of the testes in the general population of young men are
not available.

In hospitals as well as in doctors’ multidisciplinary prac-
tices, routine palpation of the testes is postulated for the
diagnosis and sufficient therapy of malignant testicular tu-
mors [19]. An early diagnosis of testicular cancer and its
predisposing factors is a challenge for all physicians, but it
may be of a particular relevance to physicians working in
the field of preventive medicine. Specialists in occupation-
al medicine, general medicine and sports medicine have
good access to the target group of “young men”. Thus they
can take up in cooperation with compulsory health insur-
ance funds, the area of prevention and early diagnosis of
testicular cancer and integrate it into existing schemes of
routine medical examinations at work.

MATERIALS AND METHODS

Between 2001 and 2003, 1600 young draftees who had
undergone physical examination on the occasion of their
mustering into the army in 71 centers across Germany
were investigated in five different military medical centers
of German Armed Forces. A standardized interview was
conducted at the office recruitment examination (i.e., on
the first working day in the Armed Forces) to collect the
following data: date of birth, year of muster, palpation of
the testes performed, gender of the examining physician,
testicular complaints reported before the examination,
pathologic findings and, if applicable, the revealed diag-
nosis. All physicians who examined the draftees at muster
were obliged to record and code all pathological findings
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(i.e., deviations from normal findings) and to refer all pa-
tients with pathological symptoms to a urologist for further
examinations. The examination to the office was on aver-
age performed 2 years after muster. None of the draftees
refused to participate in the interview. Young men who
were exempted from military service as a result of a dis-
ease (including testicular cancer and high-grade forms of
varicoceles) were not eligible for the study.

RESULTS

Of the 1600 young men examined, 95.4% reported palpa-
tion of the testes. The percentage of draftees not being
palpated at the testes varied from 0 to 8.3% between 9 ma-
jor muster centers where 1375 of 1600 draftees had been
examined. The physician’s gender revealed no significant
impact. Two draftees had refused explicitly the palpation
of the testes during physical examinations. Furthermore,
as many as 27 cases of benign findings of testes were diag-
nosed, including cases of cryptorchidism, 19 of varicocele
and 6 of other benign alterations (Fig. 1), which means the
prevalence of pathologic alterations in 1.69% of the study
population.

DISCUSSION

Testicular cancer is the most common malignancy in men
in the 20-30 age group and the second most common ma-
lignancy in the 15-19 and 31-39 age groups. This tumor
can be easily identified by screening methods based on

Other diseases

n=3) Cryptorchidism

(n=2)

Retractile testis

Varicocele (n=3)
(n=19)

Fig. 1. Benign findings of testes alterations (n = 27) observed on the
occasion of physical examinations at muster in 1600 reviewed draftees.
(Other diseases: status after torsion of the testis, status after inflam-
mation of the testis, remarkable difference in size compared to the
contralateral testis).
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palpation due to its cardinal symptoms, i.e., painless swell-
ing of the testis or a nodule at an early stage. In about
10% of the cases, metastases may be manifested by cough
or dyspnea (pulmonary metastases) or lumbar back pain
(bulky retroperitoneal metastases) [20]. Other testicular
malignancy related symptoms are given in Table 1.
Unfortunately, men rarely participate in cancer screening
examinations provided by the compulsory health insur-
ance funds. Possible offer of palpation of testes in adoles-
cent males, comparable to screening of women provided
by the compulsory health insurance funds, may contribute
to increasing health awareness among men. Senior scien-
tists urgently recommend screening and early diagnosis of
malignant testicular tumor in young men [2,6].

Screening methods for malignant testicular tumors in
young men should be offered as early as possible. The
time of testes dislocation into the scrotum correlates with
a limited reduction of risk to develop testicular cancer
[7]. Awareness of the risk and the importance of regular
checking the testes by themselves or by a physician should

Table 1. Symptoms of testicular malignancy

Symptom Site of metastases

Early and advanced disease

Painless swelling of one testis ™M
Nodule at one testis M
Hardness of one testis W)
Feeling of “increasing weight ™

of the testis”

Feeling of "tension” in the testis M

(due to rapid tumor growth)

Advanced disease

Cough, dyspnea Lung

Lumbar back pain Retroperitoneum
Bone pain Skeleton

Central nervous symptoms Brain

Peripheral nervous symptoms Spinal cord, local tumor mass

Close to iliac or caval vein
(or thrombosis!)

Lower extremity swelling

Gynecomastia Hormonally active tumor

(metastases not necessarily)

Other hormone-related symptoms Hormonally active tumor

(metastases not necessarily)
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be enhanced in this age group, especially in young men
treated for cryptorchidism.

The interview conducted on the occasion of physical ex-
amination at muster shows that even at this age untreated
cryptorchidism, a documented risk factor, can be diag-
nosed. Besides, some benign alterations of the testes, such
as varicoceles, the most frequent pathological finding of
the testes in young men, may be observed.

Over decades, the examination during muster has offered
routine physical examination, including inspection and
palpation of testes, to the risk group of young men. The
actual number of testicular cancer cases observed on the
occasion of muster is not known, but between 1983 and
1998, 0.19% of all examined draftees were subjected to
further medical examinations to exclude testicular malig-
nancies.

However, this unique possibility of prevention and early
specific diagnosis of malignant testicular tumors does not
include all men of the age risk groups. Due to the reshuf-
fling of the German Armed Forces, the fraction of the
examined 19-year-old men is steadily decreasing. The per-
centage of the examined 19-year-old draftees in Germany
decreased from 75 in 1983 to 40 in 1998. Thus, in 1998,
60% of draftees in this age group were not subjected to
routine examination, and the upward tendency can be ex-
pected in the future.

To reach an adequate number of young men, the devel-
opment of a preventive program could be promising. In-
spection and palpation of testes are simple and effective
physical examination methods of detecting malignant
testicular tumors in young men without adverse effects.
They are also practical and easy to learn by every phy-
sician. The intention of screening for testicular cancer
by palpation is to identify any testis affected by tumor
at an early stage without invasive and/or costly examina-
tion methods. All suspected findings must be referred to
a urologist who can make actual diagnosis due to his or
her clinical experience and, if needed, apply ultrasound
examination of the testis and/or check laboratory param-
eters (Table 2).

Another approach to detect testicular cancer is to pro-
mote self-examination of the testes in young men. It would

Table 2. Common differential diagnoses of the palpable testicular mass

Malignant testicular tumor

Secondary tumors of the testis (lymphoma!)
Chronic epididymitis

Hydrocele

Spermatocele

Varicocele

Late sequela of testicular trauma

Scrotal hernia

be very helpful if young men could palpate their testes
routinely like many women do in regard to their breasts.
The main advantage of self-examination is the chance to
detect any change in the testis at its very early stage. Un-
fortunately, different attempts to increase the rate of early
detected testicular malignomas by self-examination have
failed [21]. The US study on adolescent boys organized
in a community-based youth organization revealed that
nearly 73% of the boys had heard about testicular can-
cer, but only 10.3% of them performed testicular self-ex-
amination according to current recommendations (10 or
more times per year) [22]. The results of this study are in
line with other studies carried out among ninth to twelfth
graders, revealing that more than 80% of boys in this age
group never performed a testicular self-examination and
that less than 10% performed it once a month [22]. As
stated above, a remarkable number of men do not consult
a physician about early cancer detection programs. There-
fore, the results in early detection of testicular cancer are
really disappointing. This is in line with the UK finding
that the median size of testicular tumors at the time of
surgery has only decreased from 5.4 to 4.5 cm over the
past 20 years [23].

Nevertheless, it must be born in mind that some testicular
malignancies cannot be identified by palpation only. For
example, rare burnt-out tumors of the testis (e.g., spon-
taneous complete or greater than 50% regression of the
primary testicular cancer), which do not appear as tumor-
bearing testis to the palpating physician, cannot be iden-
tified by palpation although they may have metastasized
extensively. Furthermore, very small tumors may be over-
looked by palpation only.

[JOMEH 2006;19(4)
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Unfortunately, particular examination of the testes is not
a key element of physical examination worldwide. One
more important factor might be the sense of shame ex-
perienced by both the patient and the physician. Interest-
ingly, no gender effect on the participation in the physical
examination of the testes could be observed in the pre-
sented study.

The palpation of testes by a urologist is in fact the in-
disputable clinical examination method by choice (“gold
standard”). However, in view of the fact that young men
hardly ever visit the urologist for early diagnosis of malig-
nant testicular tumors, it cannot be expected that offer-
ing screening examination under the compulsory health
insurance would change this situation. Hence, the most
promising way is an accurate and routine palpation of
testes by a non-urologist and referring pathologic find-
ings to a urologist for the clarification of the case. At
very early tumor stages excising of tumor-bearing testicle
and close follow-up provide an alternative to cytostatic
agents and radiotherapy. Thereby the intensely impair-
ing and costly chemotherapy or radiotherapy can be re-
placed by a less aggressive therapy, which can even spare
a considerable fraction of young men. From the medi-
cal and economical point of view, this procedure offers
a considerable benefit.

It is recommended to offer the identification of risk fac-
tors for testicular cancer and their reduction (primary pre-
vention) and to motivate and instruct young men about
regular self-examination of testes and early diagnosis of
testicular cancer (secondary prevention) on the occasion
of examinations, which young men frequently have to un-
dergo.

CONCLUSIONS

With the help of the compulsory health insurance funds,
physicians particularly those specialized in occupational
medicine, sports medicine and general medicine can as-
sist in establishing an efficient, cost-saving and nationwide
screening program for the prevention and early detection
of testicular cancer targeted at young men who form a po-
tential risk group.
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