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Abstract

Background: Testicular cancer is one of the few solid cancers that 
can be cured even when it is metastasized with overall survival rate 
of more than 90%. The aim of this study was to establish the age 
adjusted incidence of testicular cancer and to critically assess the 
management of testicular tumor.

Methods: This is a quantitative retrospective study utilizing a re-
view of clinical notes for patients who underwent testicular orchi-
dectomy. The number of cancer cases, types of pathology and can-
cer staging were examined.

Results: There is no substantial difference between the crude and 
the age-standardized incidence, moreover no difference from the 
reported crude incidence by the Scottish intercollegiate guidelines. 
We found 55.1% of seminoma, 14.28% of non-seminoma and 
30.61% of combined (seminoma and non-seminoma), and stage I 
disease in 61.22% of cases, stage II in 36.73% of cases, and stage 
IV in 2.04% of cases. Most of the cancers were in the age group 
20 - 50 with the majority (48.97%) in the age group 31 - 40. About 
42.85% of cases were identified with high tumor markers; higher 
percentage of seminoma at stage II (40.74%).

Conclusions: There is no substantial difference between the crude 
and the age-standardized incidence, moreover no difference from 
the reported crude incidence. Most of the cancers were in the age 
group 20 - 50 with the majority (48.97%) in the age group 31 - 40. 

Only 25% of seminomas had elevated tumor markers. Moreover, it 
is important to re-enforce strict adaptation to the IGCCCG prognos-
tic factor-based classifications.

Keywords:  Testicular cancer; Age-adjusted incidence; Manage-
ment; Orchidectomy; IGCCCG

Introduction

Testicular cancer is the most prevalent cancer among young 
men aged 15 to 35 years, with crude incidence of 7.52 cases 
per 100,000 of the population. Though rare, it is one of the 
most curable solid cancers and serves as a model amongst 
malignancies treated with various approaches. The mortal-
ity rate of testicular cancer has decreased dramatically from 
50% before the 1970s to almost less than 5% in recent years 
[1].

Overall, the highest incidence is noted in young adult 
males, making this neoplasm the most common type of solid 
tumor in men aged 20 to 34 years and the second most com-
mon tumor in men aged 35 to 40 years in the United States 
and Great Britain [2].

The etiology of testicular cancer is largely unknown, and 
there is little explanation for the changing incidence. The in-
cidence of testicular germ cell cancer rose in all age groups 
from 2 - 3/100,000 to 5 - 6/100,000 in the late 1980s. Over 
70% of all cases occur in men under 40 years old, and in this 
age group the increase in incidence is most prominent, from 
4 - 10/100,000 over 1961 - 1988 [3]. In the UK the incidence 
is 7/100,000 and is the commonest form of solid cancer in 
men aged 18 to 35 years [4].

Age distribution

Fifty percent of seminomas are seen in men in their thirties. 
Seminoma rarely, if ever, occurs in the adolescent or infant 
population, but it may occur in patients older than 60 years 
[5].

It is well known that embryonal carcinoma and terato-
carcinoma occur predominantly between 25 - 35 years. Cho-
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rio-carcinoma (1 - 2% of all germ cell tumors) occurs more 
often in the 20-30-year age group.

Tumor markers

Serum tumor markers are very important contributing fac-
tors in the diagnosis and management of testicular tumors, 
including AFP (produced by yolk sac cells) and B-HCG (ex-
pression of trophoblasts). 

The rate of tumor marker decline subsequent to treat-
ment represents an important prognostic index; they increase 
in 51% of cases. In non-seminomatous germ cell tumors, 
AFP increases in 50 - 70% of cases and B-HCG in 40 - 60% 
of cases. On the other hand, 30% of seminomatous germ cell 
tumors have raised B-HCG [6].

Clinical staging

In addition to its prognostic value, clinical staging plays a 
key role in decision-making with respect to appropriate treat-
ment. The fact that more treatment protocols are established 
for low-risk tumors makes accurate clinical staging vital.

In patients with clinical stage I disease, 10 - 15% har-
bour undetected nodal metastasis and another 5 - 10% re-
lapse after surgery in extra-nodal sites [7]. These figures 
underscore the need for patients on surveillance protocols 
to adhere diligently to the protocol. For purpose of simplic-
ity, staging is divided into seminoma and non-seminomatous 
tumors. Where pure seminomas are usually staged by clini-
cal means, surgical techniques such as retroperitoneal lymph 
node dissection are used for non-seminomatous tumors [8].

Study objective

To establish the age-adjusted incidence of testicular cancer 
as well as the number of cancer cases with pathology type 
and clinical staging.

 
Methods

This is a quantitative retrospective study utilizing a review 

of clinical notes for 109 patients who underwent testicular 
orchidectomy. The number of cancer cases, types of pathol-
ogy and cancer staging were examined.

Data analysis

A descriptive statistical method is employed in data analysis 
in order to measure the percentages, means and variances.

Results

Tumor histology

Out of the 98 cases identified, 49 (50%) cases were reported 
as cancer and 2 (2.04%) as lymphoma. Of the cancer pa-
tients, 27 (55.1%) cases were seminomas, 7 (14.28%) were 
non-seminoma and 15 (30.61%) as MCT (seminoma and 
non-seminoma). (Fig. 1)

Cancer incidence

The age-standardized incidence rate reflects a review of the 
individual age-specific rates employing a standard popula-
tion, representing the incidence that could be observed if 
the age structure of the sample population corresponded to 
a standard population. The age-standardized incidence rate 
is defined as the number of new cases per 100,000 person-
years.

As shown in Table 1, the crude rate is 48/700397 = 
6.99/100,000 person-years, and the age-standardized rate is 
7.3/100,000 person-years. The age-standardized rate is only 
marginally higher than the crude rate because the standard 
population is on average similar to the sample population.

Tumor markers

Among cases with pre-orchidectomy tumor markers, 27 had 
normal tumor markers and 21 (42.85%) had raised tumor 
markers. Out of the latter, AFP was raised in 7 (14.28%) cas-
es; B-HCG in 8 (16.32%) cases; both in 6 (12.24%) cases; 
and 1 case not reported.

Figure 1. Tumor histology/age distribution.
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In seminoma group, 7 (25.92%) cases had raised B-
HCG, 19 (70.37%) normal tumor markers, and 1 (3.71%) 
case not reported. In the non-seminoma group, 2 (28.57%) 
had raised AFP, 1 (14.29%) raised B-HCG, 2 (28.57%) raised 
both markers and 2 (28.57%) cases normal. Finally, 15 cases 
were MCT, with raised AFP in 5 (33%), both tumor makers 
rose in 4 (26.6%) and normal tumor markers in 6 (40%).

Tumor/stage managements

Table 2 demonstrates the tumor histology and staging.
Seminoma stage (I): 16 (32.65%) cases; 12 (75%) had 

radiotherapy, 3 (18.75%) had chemotherapy, and 1 (6.25%) 

was surveilled.
Seminoma stage (II): 11 (22.44%) cases; 3 (27.27%) had 

radiotherapy and 8 (72.73%) had chemotherapy.
Non-seminoma stage (I): All of the 5 (10.2%) were kept 

under surveillance.
Non-seminoma stage (II): All of the 2 (4.08%) cases had 

chemotherapy.
Mixed (seminoma/non-seminoma) Stage (I): 9 (18.36%) 

cases; 2 (22.22%) had chemotherapy and 7 (77.78%) had 
surveillance.

Mixed (seminoma/non-seminoma) Stage (II): All 5 
(10.2%) cases received chemotherapy.

Mixed (seminoma/non-seminoma) Stage (IV): 1 

Generation No. of 
cases

Person-years 
at risk

Age-specific 
incidence (per 105 

years)

Standard European 
population

Expected cases in 
standard population

I di yi 105 (di
 
/yi) wi di wi/yi

0 - 4 0 37,610 0.00 8000 0.00

5 - 9 0 43,094 0.00 7000 0.00

10 - 14 0 49,357 0.00 7000 0.00

15 - 19 0 47,870 0.00 7000 0.00

20 - 24 4 39,504 10.126 7000 0.71

25 - 29 5 35,090 14.249 7000 1.14

30 - 34 7 44,878 15.598 7000 0.99

35 - 39 11 52,644 20.895 7000 1.46

40 - 44 10 53,373 18.736 7000 1.31

45 - 49 4 49,851 8.024 7000 0.56

50 - 54 8 49,390 16.198 7000 1.13

55 - 59 0 50,324 0.00 6000 0.00

60 - 64 0 40,691 0.00 5000 0.00

65 - 69 0 36,419 0.00 4000 0.00

70 - 74 0 29,011 0.00 3000 0.00

75 - 79 0 20,835 0.00 2000 0.00

80 - 84 0 13,040 0.00 1000 0.00

85+ 0 7,416 0.00 1000 0.00

Total 49 700,397 6.99 100 000 7.3

Incidence = All new cases in 2005 - 2009/total population (2005-2009).
*Scandinavian (“European”) standard is used.

Table 1. Testicular Tumor Incidence (Age Standardized) (2005 - 2009)
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(2.04%) case had combined chemotherapy and radiotherapy.

Discussion

Germ-cell tumor (GCT) is the most common cancer in 
young men aged 15 to 35 years, and is therefore an extreme-
ly important cancer to treat. It is potentially curable by ra-
diotherapy and chemotherapy, even in cases of widespread 
metastases, elevated tumor markers and other adverse prog-
nostic features.

Incidence of testicular cancer

Comparisons of crude age-specific incidence rates for a 
specific time and between different populations can lead 
to unrealistic outcomes, mainly because age comparisons 
may differ between populations. The use of direct age stan-
dardization has become an indispensable tool for academic 
comparison in relation to age-specific epidemiological rates 
between populations with different age compositions. The 
dominant method currently in operation is the direct age-
standardization of rates in an arbitrary standard population 
[9, 10].

There is no substantial difference between the crude and 
the age-standardized incidences. The overall impression is 
that testicular tumor incidence in the population studied has 
been stable. Yet, taking these results in general terms does 
reflect either a reduction in the incidence or under-diagnosis; 
further studies will be needed to ascertain that fact.

Age distribution

Seminoma: 4 (14.81%) cases were found in the 21 - 30 age 
group; 16 (59.25%) in the 31 - 40 age group; 4 (14.81%) in 
the 41 - 50 age group; and 3 (11.11%) cases in the 51 - 60 
age group.

Of the 7 (14.28%) non-seminoma cases reported, 3 

(42.85%) cases were in the 21 - 30 age group; 3 (42.85%) 
cases in the 31 - 40 age group; and 1 (14.28%) in the 41 - 50 
age group.

In addition, there were 15 (30.61%) cases of MCT: 3 
(20%) cases in the 21 - 30 age group; 5 (33.33%) cases in the 
31 - 40 age group; 3 (20%) cases in the 41 - 50 age group; 
and 4 (26.67%) cases in the 51 - 60 age group. There is a 
slight difference in age-distribution with MCT-more than 
30% of them tend to be in the older age group, yet most of 
the cases (53.33%) were in the 21 - 40 age group.

Tumor stages

In large population-based patient series, 75 - 80% had sem-
inoma and 55% had NSGCT at stage I; approximately 15 
- 20% of seminoma patients were categorized as stage II, 
compared to around 40 - 50% of NSGCT, bearing in mind 
that up to 30% of NSGCT patients with clinical stage I dis-
ease have sub-clinical metastases and will reflect a higher-
stage of the disease [5, 11].

Our study results demonstrate a higher percentage of 
seminoma in general compared to non-seminoma; more 
seminoma in stage II; the non-seminoma group had a higher 
percentage of stage I with lower cancer levels in stage II, this 
may have an important impact on treatment options, survival 
and cure rate.

MCTs account for approximately 30 - 50% of testicular 
tumors. Few studies reflect these percentages, although they 
have an impact on treatment options [12]; MCTs comprise 
30% of testicular cancer, with 60% in stage I and 33% in 
stage II. Only one case was at stage IV (7%); therefore most 
of the cancer cases (93%) were at stage I and II.

Treatment

Seminoma disease

1) Stage I seminoma disease

Table 2. Tumor Histology and Staging

Tumor type Stage Number = 49 Percentage

Seminoma I 16 59%

Seminoma II 11 40.74%

Non seminoma I 5 71.42%

Non seminoma II 2 28.58%

Mixed tumor I 9 60%

Mixed tumor II 5 33.34%

Mixed tumor IV 1 6.76%
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The level of the tumor markers should normalize within 
a reasonable time (half-life time for HCG: 2 - 3 days; half-
life time for AFP: 5 - 6 days). Prolonged half-life times after 
orchidectomy suggest the presence of residual AFP or HCG 
producing cells, not compatible with stage I disease [5]. Usu-
ally, radical orchidectomy is the first step in the treatment of 
testicular cancer before any other treatment modalities.

a) Surveillance
This method has been used as a research protocol in 

the management of stage I seminoma. The risk of delayed 
relapse spreads over the first five years, usually occurring 
in the para-aortic nodes. Seminoma treatment is necessary 
in only 20% of cases, namely those with microscopic dis-
ease, thus treatment of all patients with stage I disease means 
over-treatment in 80% of cases. Surveillance is based on the 
clinical experience that the post-orchidectomy treatment is 
usually salvaged by either radiotherapy or chemotherapy if 
they relapse.

Daugaard et al, (2003) found a relapse rate of 17% of 
patients, 87% of these within 2 years. Warde et al, (1993) 
found a 5-year progression-free rate of 82%. In our study 
seminoma stage I was found in 16 cases, one case had sur-
veillance with a clear intention to avoid any delayed relapse. 
He had a localised tumor, no local extension, normal post 
orchidectomy tumor markers and negative computerised to-
mography (CT) [13, 14].

b) Radiotherapy
Seminomatous tumors are sensitive to radiation with 

cure rate of 95%. The first lymph-node metastases usually 
occur in the para-aortic region with the exception of prior in-
guinal or scrotal surgery. When the para-aortic lymph nodes 
are tumor free, it is extremely unlikely that iliac lymph-node 
metastases are found [15]. About 3 - 5% of the irradiated 
patients may relapse, though most of them can be cured with 
salvage chemotherapy up to 99% [16]. In our study 12 pa-
tients with sage I seminoma had radiotherapy. Four cases had 
positive lymph nodes; all of them had normal tumor markers 
after radical orchidectomy.

c) Chemotherapy
Seminomas are highly sensitive to chemotherapy (cis-

platin-based). A multicenter trial [17] randomized patients 
with stage I seminoma to either single-agent chemotherapy 
or surveillance and observed a relapse rate of 3.3% after 52 
months in the chemotherapy group. A large randomized con-
trol trial [18] randomizing patients between radiotherapy and 
single course of chemotherapy, median follow-up of 4 years, 
confirmed no significant difference in relapse and survival. 
With chemotherapy, the patient’s treatment period is short-
ened, with less acute subjective toxicity and reduced risk 
of late effects compared with radiotherapy. In this study 3 
cases had chemotherapy and showed good tolerability and 
few side effects.

2) Stage II seminoma disease
Fifteen percent of patients fall into this category, it can 

be further subdivided into subgroups reflecting the prognos-
tic significance of bulk retroperitoneal disease, but in our 
study we will consider the management of stage II in general.

The data on the specific results and relapse rate of radia-
tion therapy in the management of stage II varies. The Royal 
Marsden Hospital reported a conflicting outcomes in ran-
domized studies with a relapse rate of 0 - 11%, it may well be 
that the selection criteria played a major role in the observed 
difference, a relapse-free survival after 6 years for stage II of 
89 - 95% with an overall survival is almost 100% [19].

With a survival rate reaching from 85% to 100% che-
motherapy is the preferred initial therapy; additionally it is 
difficult to deliver chemotherapy for those relapsed after ra-
diotherapy. When larger retroperitoneal disease exits chemo-
therapy is preferred since serial trails indicate radiotherapy 
will lead to high relapse rate (35%), in addition to large ir-
radiation area, this will add more toxic effects [20]. In our 
study seminoma stage II was reported in 11 (40.75%) cases, 
3 (27.27%) had radiotherapy and 8 (72.73%) had chemother-
apy. More patients are being treated with chemotherapy for 
three main advantages: reduces post treatment relapse, less 
systemic effect and not useful after radiotherapy.

Non-seminoma germ cell carcinoma

1) Stage I non-seminoma disease
a) Surveillance
Surveillance is very popular, has less treatment mor-

bidity and has the capacity to resort to chemotherapy on 
relapse. Studies showed a consistent relapse rate of around 
30% and certain studies like the MRC/EORTC have en-
abled subgroups of patients to be identified and categorized 
as high risk of relapse on surveillance. Blood vessel and/or 
lymphatic invasion represent the main histological feature 
for relapse with a risk of approximately 40%; 80% of re-
lapses occurr during the first 12 months of follow up, 12% 
during the second year and 6% during the third year [21]. 
In around 35% of those relapses, tumor markers maintain 
normal levels. The retroperitoneum is the site of around 60% 
of relapses and large volume disease occurs in 11% of them 
[22]. Based on the overall cancer-specific survival data, sur-
veillance within an experienced surveillance scheme may be 
offered to patients with this stage, ensuring compliance and 
clear information regarding recurrence rate as well as the sal-
vage treatment. Our study identified 5 (71.42%) cases with 
stage I non-seminoma and all had surveillance. In all cases 
no vascular or lymphatic invasions were identified histologi-
cally and no lymph node involvement on CT scan.

b) Chemotherapy
Patients of this stage and with high-risk features should 

be considered for adjuvant chemotherapy. Several random-
ized control studies have indicated two cycles of chemother-
apy regime as primary treatment for high-risk patients (those 
with 50% risk of relapse). The relapse rate for chemotherapy 
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is only 2.7%, with very little long-term toxicity with effect 
on fertility or sexual activity. It is important to be aware of 
the slow-growing and late retroperitoneal chemo-resistant 
cancer relapse [23]. Patients with low risk disease who are 
unable or unwilling to follow a policy of surveillance may be 
treated with two courses of chemotherapy. Although in our 
study most of the patients had surveillance due to low risk, 
it seems that the choice of chemotherapy is based on the risk 
factors and the patients’ preferences.

2) Stage II non-seminoma disease
The cancer cure rate with chemotherapy is 98%, these 

cancers spread by both lymphatic and blood vessel chan-
nels. Their prognosis and aggressiveness are related to tumor 
marker level and the anatomical extent of spread. The In-
ternational Germ Cell Consensus Classification incorporated 
these features (the prognostic factor based staging) [24]. 
About 30% of patients will not achieve a complete remission 
after chemotherapy and will need a residual tumor resection 
[25].

The current study has identified two cease in stage II, 
both cases had chemotherapy with no reported complication. 
In one case vascular invasion was reported histologically 
with no lymph node involvement and normal tumor mark-
ers post orchidectomy while the other case suggested some 
insignificant lymph node in the pulmonary area with no lo-
calized (vascular or lymphatic) invasion. It is very clear that 
chemotherapy is a safe option in both cases as their tumor 
markers were not hugely elevated.

Mixed (seminoma and non-seminoma) cell disease

1) Stage I mixed cell disease
It has an older mean age at presentation, the relapse rate 

is identical to those with non-seminoma; 80% relapse within 
the first year: 47% abdominal nodes, 17% lungs and 23% 
tumor marker rise [26].

Patients with no high risk features could be managed 
by surveillance following inguinal orchidectomy; adjuvant 
chemotherapy is offered to patients with high risk features 
(blood/lymphatic invasion) or if the patient is unable to 
comply surveillance policy [21]. In our study 7/9 cases had 
surveillance, 5 had no vascular/lymph node invasion (low 
risk). In 2 cases and despite vascular involvement and tu-
mor marker (AFP) failed to normalize, they were enrolled in 
surveillance program, as part of clinical trial and they were 
unable to have chemotherapy. These two cases had tumor 
relapse with liver metastasis and went to have chemotherapy. 
There is a need for more aggressive treatment and highlight 
the importance of staging accuracy with the IGCCCG prog-
nostic factors.

2) Stage II mixed cell disease
The risk of relapse will be higher and the possibility of 

microscopic distant deposits is not uncommon; treatment is 
with chemotherapy to avoid relapse which can sometimes 

reach 30% and subsequent residual resection may be needed. 
The number of chemotherapy cycles will depend on the lo-
calised extension (vascular/lymphatic), the tumor markers 
and lymph node involvement, yet the presence of vascular 
invasion seems to be a very robust parameter [24]. In our 
results five patients at this stage had mixed features of lo-
calized invasion and lymph node involvement with good re-
sponse of tumor markers post orchidectomy; all of them had 
chemotherapy.

Metastatic mixed cell disease

The primary treatment of choice is chemotherapy, number of 
cycles and duration vary between centers and toxicity levels; 
also it follows the IGCCCG risk classification.

Patients with ‘good prognosis’ received three-cycles of 
chemotherapy; delaying any chemotherapy cycle is justified 
only if fever with granulocytopenia or thrombocytopenia 
[27]. The ‘intermediate prognosis’ group has 80% 5-year 
survival rate [28]. Patients with a ‘poor prognosis’, standard 
treatment consists of 4-cycles of chemotherapy. The 5-year 
progression-free survival is between 45% and 50%. Patients 
with a slow marker decline may represent a prognostically 
inferior subgroup [29]. In our study only one patient was 
identified with both pulmonary and lymph nodes involve-
ment and was treated with combined localised radiotherapy 
and chemotherapy. Both modalities were used as radiother-
apy is beneficial to residual tumor, endorsed by the Scottish 
intercollegiate guidelines as a method of choice for post che-
motherapy residual tumor.

Conclusion

Our overall impression: there has been no increase in the in-
cidence of testicular tumors in the population sample of this 
study as compared to previous rates. The age distributions 
for seminomas and non-seminomas are compatible with 
international published literature; however, mixed tumors 
were more among the older age groups.

Only 25% of seminomas had elevated tumor markers, 
while non-seminomas and mixed-cell carcinomas had low 
levels of elevated tumor markers. This highlights that tumor 
markers are not as high-yielding as anticipated. We found 
more seminoma cases compared to non-seminomas and a 
higher percentage of mixed cell tumors, which reflects the 
heterogeneity of testicular cancer in the study population. 
Moreover, it is important to re-enforce strict adaptation to 
the IGCCCG prognostic factor-based classifications. 

References

1. Bosl GJ, Motzer RJ. Testicular germ-cell cancer. N Engl 

98                                                                                                                                                                                                                                                                                                                                                                                                                                                99



World J Oncol  •  2011;2(3):94-101   Management of Testicular Cancer

Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press™   |   www.wjon.org

J Med 1997;337(4):242-253.
2. Wu XC, Chen VW, Steele B, Roffers S, Klotz JB, Correa 

CN, Carozza SE. Cancer incidence in adolescents and 
young adults in the United States, 1992-1997. J Adolesc 
Health 2003;32(6):405-415.

3. Hatton MQ, Paul J, Harding M, MacFarlane G, Robert-
son AG, Kaye SB. Changes in the incidence and mor-
tality of testicular cancer in Scotland with particular 
reference to the outcome of older patients treated for 
non-seminomatous germ cell tumours. Eur J Cancer 
1995;31A(9):1487-1491.

4. Cancer Registration Statistics 1981-1990. ISD Publica-
tions, 1993.

5. Josefsen D, Fossa S. The management strategies 
for stage I seminoma. Clin Oncol (R Coll Radiol) 
2005;17(7):539-542.

6. Klein EA. Tumor markers in testis cancer. Urol Clin 
North Am 1993;20(1):67-73.

7. Lange PH, Raghavan D. Clinical application of tumor 
markers in testicular cancer. In Donohue JP, ed. Testis 
Tumor. Baltimore: Williams & Wilkins, 1983:111-130.

8. Schmoll HJ, Souchon R, Krege S, Albers P, Beyer J, 
Kollmannsberger C, Fossa SD, et al. European consen-
sus on diagnosis and treatment of germ cell cancer: a 
report of the European Germ Cell Cancer Consensus 
Group (EGCCCG). Ann Oncol 2004;15(9):1377-1399.

9. Cancer Incidence in Five Continents, Vol. IX. IARC Sci-
entific Publications No. 160. Lyon: IARC.

10. Ahmad O, Boschi-Pinto C, Lopez A, Murray C, Lozano 
R, Inoue M. Age standardization of rates: a new WHO 
standard. In GPE Discussion Paper Series: no. 31. Ge-
neva: World Health Organization, 2000.

11. Dearnaley D, Huddart R, Horwich A. Regular review: 
Managing testicular cancer. BMJ 2001;322(7302):1583-
1588.

12. Mosharafa AA, Foster RS, Leibovich BC, Ulbright TM, 
Bihrle R, Einhorn LH, Donohue JP. Histology in mixed 
germ cell tumors. Is there a favorite pairing? J Urol 
2004;171(4):1471-1473.

13. Daugaard G., Petersen P.M.and Rorth M. (2003): Sur-
veillance in stage I testicular cancer, APMIS 111, 76–83.

14. Warde PR, Gospodarowicz MK, Goodman PJ, Sturgeon 
JF, Jewett MA, Catton CN, Richmond H, et al. Results 
of a policy of surveillance in stage I testicular semino-
ma. Int J Radiat Oncol Biol Phys 1993;27(1):11-15.

15. Warde P, Specht L, Horwich A, Oliver T, Panzarella T, 
Gospodarowicz M, von der Maase H. Prognostic factors 
for relapse in stage I seminoma managed by surveillance: 
a pooled analysis. J Clin Oncol 2002;20(22):4448-4452.

16. Jones WG, Fossa SD, Mead GM, Roberts JT, Sokal M, 
Horwich A, Stenning SP. Randomized trial of 30 ver-
sus 20 Gy in the adjuvant treatment of stage I Testicular 
Seminoma: a report on Medical Research Council Tri-
al TE18, European Organisation for the Research and 

Treatment of Cancer Trial 30942 (ISRCTN18525328). J 
Clin Oncol 2005;23(6):1200-1208.

17. Aparicio J, Garcia del Muro X, Maroto P, Paz-Ares 
L, Alba E, Saenz A, Terrasa J, et al. Multicenter study 
evaluating a dual policy of postorchiectomy surveil-
lance and selective adjuvant single-agent carboplatin 
for patients with clinical stage I seminoma. Ann Oncol 
2003;14(6):867-872.

18. Oliver RT, Mason M, Von der Masse H, Stenning SP, 
Kirk S, Rustin GJ, Mead GM, et al. A randomised com-
parison of single agent carboplatin with radiotherapy in 
the adjuvant treatment of stage I seminoma of the tes-
tis, following orchidectomy. Proc Am Soc Clin Oncol 
2004;23:385.

19. Classen J, Schmidberger H, Meisner C, Souchon R, Sau-
tter-Bihl ML, Sauer R, Weinknecht S, et al. Radiother-
apy for stages IIA/B testicular seminoma: final report 
of a prospective multicenter clinical trial. J Clin Oncol 
2003;21(6):1101-1106.

20. Krege S, Boergermann C, Baschek R, Hinke A, Pottek T, 
Kliesch S, Dieckmann KP, et al. Single agent carbopla-
tin for CS IIA/B testicular seminoma. A phase II study of 
the German Testicular Cancer Study Group (GTCSG). 
Ann Oncol 2006;17(2):276-280.

21. Van Ossterom AJ. Surveillance of Stage I non semino-
matous testicular cancer - preliminary report of EORTC 
Co-operative Group Surveillance Study. Adv Biosci 
1994;91:195-199.

22. Colls BM, Harvey VJ, Skelton L, Frampton CM, 
Thompson PI, Bennett M, Perez DJ, et al. Late results of 
surveillance of clinical stage I nonseminoma germ cell 
testicular tumours: 17 years’ experience in a national 
study in New Zealand. BJU Int 1999;83(1):76-82.

23. Bohlen D, Burkhard FC, Mills R, Sonntag RW, Studer 
UE. Fertility and sexual function following orchiectomy 
and 2 cycles of chemotherapy for stage I high risk non-
seminomatous germ cell cancer. J Urol 2001;165(2):441-
444.

24. International Germ Cell Consensus Classification: a 
prognostic factor-based staging system for metastatic 
germ cell cancers. International Germ Cell Cancer Col-
laborative Group. J Clin Oncol 1997;15(2):594-603.

25. Weissbach L, Bussar-Maatz R, Flechtner H, Pichlmei-
er U, Hartmann M, Keller L. RPLND or primary che-
motherapy in clinical stage IIA/B nonseminomatous 
germ cell tumors? Results of a prospective multicenter 
trial including quality of life assessment. Eur Urol 
2000;37(5):582-594.

26. Thomas R, Dearnaley D, Nicholls J, Norman A, Samp-
son S, Horwich A. An analysis of surveillance for stage I 
combined teratoma--seminoma of the testis. Br J Cancer 
1996;74(1):59-62.

27. Fossa SD, Stenning SP, Gerl A, Horwich A, Clark PI, 
Wilkinson PM, Jones WG, et al. Prognostic factors in 

100                                                                                                                                                                                                                                                                                                                                                                                                                                            101



World J Oncol  •  2011;2(3):94-101Hameed et al

Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press™   |   www.wjon.org

patients progressing after cisplatin-based chemotherapy 
for malignant non-seminomatous germ cell tumours. Br 
J Cancer 1999;80(9):1392-1399.

28. de Wit R, Stoter G, Sleijfer DT, Neijt JP, ten Bokkel 
Huinink WW, de Prijck L, Collette L, et al. Four cycles 
of BEP vs four cycles of VIP in patients with interme-
diate-prognosis metastatic testicular non-seminoma: a 
randomized study of the EORTC Genitourinary Tract 
Cancer Cooperative Group. European Organization 

for Research and Treatment of Cancer. Br J Cancer 
1998;78(6):828-832.

29. Motzer RJ, Nichols CJ, Margolin KA, Bacik J, Rich-
ardson PG, Vogelzang NJ, Bajorin DF, et al. Phase III 
randomized trial of conventional-dose chemotherapy 
with or without high-dose chemotherapy and autologous 
hematopoietic stem-cell rescue as first-line treatment for 
patients with poor-prognosis metastatic germ cell tu-
mors. J Clin Oncol 2007;25(3):247-256.

100                                                                                                                                                                                                                                                                                                                                                                                                                                            101


