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The effect of the COVID-19 pandemic on patients with testicular
germ cell tumor
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Abstract

Purpose: The aim of this study was to investigate the effects of the COVID-19 pandemic on the referral, diagnosis, treatment,
and follow-up of germ cell tumor (GCT). Methods: A retrospective single-center analysis of all patients who underwent diag-
nostic and surgical procedures due to GCT was performed from September 2018 to September 2021. Results: 65 patients
were enrolled into the study by dividing them into two groups as before pandemic (Pre-CovGCT) and during the pandemic
(CovGCT). 33 patients in the Pre-CovGCT group and 32 patients in the CovGCT group were evaluated and compared. A sig-
nificant increase was observed for symptom duration (p = 0.018), the duration between diagnosis and surgical procedure
(p = 0.028), and occult metastasis risk of stage 1 tumors (p = 0.05) during the pandemic period. Conclusions: The duration
of symptoms and the duration between the diagnosis and surgical procedure were prolonged in GCT patients diagnosed dur-
ing the pandemic. Furthermore, an increased risk of occult metastasis has been observed in stage 1 GCT patients. We un-
derline the importance of raising the awareness of patients about admission to the hospital without delay in the presence of
testicular cancer symptoms and recommend to be careful not to delay the treatment process.
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Resumen

Propdsito: El objetivo de este estudio fue investigar los efectos de la pandemia COVID-19 en la derivacion, el diagndstico,
el tratamiento y el seguimiento de los TCG. Métodos: Se realizo un andlisis retrospectivo unicéntrico de todos los pacientes
que se sometieron a procedimientos diagndsticos y quirtirgicos debido a TCG entre septiembre de 2018 y septiembre de 2021.
Resultados: Se inscribieron 65 pacientes en el estudio dividiéndolos en dos grupos como antes de la pandemia (Pre- CovGCT)
y durante la pandemia (CovGCT). Se evaluaron y compararon 33 pacientes en el grupo Pre-CovGCT y 32 pacientes en el
grupo CovGCT. Se observé un aumento significativo de la duracion de los sintomas (p = 0.018), la duracion entre el diagnds-
tico y el procedimiento quirdrgico (p = 0.028) y el riesgo de metastasis oculta de los tumores en estadio 1 (p = 0.05) durante
el periodo pandémico. Conclusiones: Nuestro estudio mostré que la duracion de los sintomas y la duracion entre el diag-
ndstico y el procedimiento quirdrgico se prolongaron en los pacientes con TCG diagnosticados durante el periodo pandémico.
Ademds, se ha observado un mayor riesgo de metdstasis oculta en pacientes con TCG en estadio 1. Subrayamos la impor-
tancia de concienciar a los pacientes sobre el ingreso hospitalario sin demora en presencia de sintomas de cancer de testiculo
y recomendamos tener cuidado de no retrasar el proceso de tratamiento.
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The rapid spread of the 2019 coronavirus disease
(COVID-19) worldwide has had dramatic effects on
healthcare systems. Hospitals have rapidly declined in
capacity and reallocation of medical resources has
been required to face the crisis'. The level of activity of
medical disciplines that are not involved primarily in the
treatment of patients with COVID-19 has declined and
all “non-emergency” procedures have been postponed.
A dramatic reduction in urooncological consultations
and surgeries has also been reported, raising concerns
about the risks of delayed diagnosis or adverse onco-
logical outcomes associated with the treatment?.

Testicular germ cell tumor (GCT) is a rare solid organ
cancer that is most common in men between 15 and
44 years of age. Risks of delayed diagnosis and treat-
ment also differ between different genitourinary tumors;
therefore, some require more rapid intervention than
others, including testicular cancer, high-grade bladder
cancer, advanced renal cell carcinoma, and penile car-
cinoma®. The GCT guidelines of the American Urologi-
cal Association, European Urology Association (EAU)
and the National Comprehensive Cancer Network do
not evaluate the early treatment of the disease or the
effect of delayed treatment on the results. However, it
is generally reported that delays in diagnosis affect the
initial stage of the disease and therefore the prognosis
of the disease, and that there is a significant relation-
ship between survival and delay in diagnosis*®.

The effects of the pandemic on patients with GCT
due to the decrease in emergency department and
urology clinic admissions are not clear. The EAU
Guidelines Office Rapid Reaction Group has pub-
lished a guideline that assesses the disease priorities
to adopt EAU guideline recommendations to COV-
ID-19 period®. According to this guideline, four priority
groups were created in the GCT and a certain period
of delay in treatment was defined for patients in each
group according to their priorities.

The aim of the study was to reveal how potential
delays in diagnosis and treatment during the COV-
ID-19 pandemic affect the tumor stage and the risk of
occult metastasis in stage 1 GCT, as well as the dura-
tion of symptoms, the time between diagnosis and
surgery, and the rate of post-operative follow-up.

Materials and methods

After the approval of the local ethics committee,
patients who underwent inguinal orchiectomy due to
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GCT in the Urology Clinic of Ankara Training and Re-
search Hospital from September 2018 to September
2021 were included in the study. The study was de-
signed as a single center but our hospital is a refer-
ence center for COVID-19 patients and has been
providing healthcare to a large patient population
since the beginning of the pandemic. The study was
conducted in accordance with the principles of the
Declaration of Helsinki. GCT was identified as deter-
mination of testicular germ cell tumor in pathology
specimen after the procedure. The exclusion criteria
were existence of a prior history of a testicular cancer,
chronic liver disease and hepatocellular cancer; fur-
thermore, those who have rejected to participate were
excluded from the study.

The patients were included in one of two groups:
CovGCT or Pre-CovGCT. Patients who were prospec-
tively followed up until September 2021 after the first
cases of COVID-19 in our country in March 2020 were
included in the CovGCT group, and patients who were
retrospectively investigated between September 2018
and March 2020 were included in the Pre-CovGCT
group.

After the pre-operative diagnosis of GCT, all pa-
tients were prepared for surgery regardless of risk.
No patient was referred to another center due to the
competence to manage all GCT cases in our center
during the pandemic period. Spinal anesthesia was
performed before all inguinal orchiectomy proce-
dures and all procedures were performed by the
same surgeon.

Demographic data and pre-operative characteristics
include age, body mass index, tumor side, tumor size,
presence of pathology in the contralateral testes, type
and duration of symptoms, and pre-operative tumor
markers. Alpha-fetoprotein (AFP), beta human cho-
riogonadotropic hormone (Beta-hCG), and lactate de-
hydrogenase (LDH) were used as tumor markers.

GCT therapies and follow-ups were planned accord-
ing to the recommendations of the EAU Guidelines
Office Rapid Reaction Group during the COVID peri-
od®. All patients in the Pre-CovGCT group were treat-
ed and followed according to the EAU testicular
cancer guidelines’. Analysis of postoperative tumor
markers is planned for day 7 and thoracoabdominal
computed tomography was planned within the first
2 weeks. Patients who did not receive these planned
treatments were considered as those who did not ap-
ply to the hospital for follow-up. AFP level above 40 ug/l,
Beta-hCG level above 5 IU/l and LDH level above x 1.5
were accepted as higher than upper limits.
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Primary tumor (T), regional lymph nodes (N), distant
metastasis (M), and serum tumor markers (S) were
evaluated in patients with GCT, and tumor stages
were determined and the two groups were compared
through 2016 TNM classification with the recommen-
dations of the International Union Against Cancer. The
risk for occult metastasis was evaluated for patients
with stage 1 GCT. The risk of occult metastasis for
seminoma was defined as the presence of a tumor
larger than 4 cm or invasion of the rete testis, or both.
It was also determined as lymphovascular invasion
(LVI) for non-seminomatous germ cell tumor (NS-
GCT). The duration between diagnosis and operation
was defined as the number of days between physical
examination and scrotal ultrasonography performed
on the same day, and inguinal orchiectomy operation.
Admission to the hospital for follow-up, duration of
symptoms, post-operative tumor markers, histology,
post-operative hospital stay, complications were dis-
cussed and compared between the two groups. Fur-
thermore, the risk of occult metastasis was evaluated
for stage 1 tumor and two groups were compared.

Data analysis was performed with PASW 23 (SPSS,
IBM, Chicago IL) software program. Compliance of
continuous variables to the normal distribution was
evaluated with Kolmogorov-Smirnov and P-P plot
tests. Data were shown with mean + standard devia-
tion (SD), and median and interquartile range (IQR).
Categoric variables were shown as n (%). Pearson’s
Chi-square and Fischer's Exact test were used to
compare categorical data between groups, and an
independent sample t-test and Mann-Whitney U test
were used to compare continuous data. Results have
been interpreted in light of the effect estimates with
95% confidence intervals. Any p-value below 0.05 was
considered statistically significant.

Results

A total of 65 patients with GCT were compared in
our institution from September 2018 to September
2021, 33 of whom were before the Covid-19 pandemic
and 32 during the COVID-19 pandemic. Demographic
and pre-operative clinical data are listed in table 1.
The duration of the symptoms of the patients is shown
in figure 1.

In the current study, only one patient (4%) decrease
was found in newly diagnosed GCT cases in the
20-month COVID-19 period compared to the 20-month
pre-COVID-19 period. Tumor characteristics, histolo-
gy, stage 1 GCT results, complications, and follow-up

rates are presented in table 2. Rates of tumor stages
are shown in figure 2. The risk rates for occult metas-
tasis in stage 1 GCT are shown in figure 3.
Post-operative complications were observed as post-
operative fever (>38.2%) and hematocele; no major
complication was detected. The pre-operative and
post-operative evaluation of serum tumor markers is
presented in table 3. All patients in the Pre-CovGCT
group had post-operative tumor markers tested; how-
ever, three patients in the CovGCT group did not have
post-operative tumor markers tested.

Discussion

In our study, patients with a diagnosis of GCT who
applied during the COVID-19 pandemic and before the
pandemic were divided into groups and compared. The
duration of symptoms and the time between diagnosis
and operation was longer in the group admitted during
the COVID-19 period, and the risk of occult metastasis
increased in patients with stage 1 GCT compared to the
group presenting before the pandemic.

GCTs are the most common solid malignancies in
young men aged 15-35 years and have a high inci-
dence among whites. Testicular cancer represents 1%
of adult neoplasms and 5% of urological tumors with
three to ten new cases per 100,000 men per year in
western societies™®. The incidence has significantly
increased in industrialized countries in particular®.
Furthermore, GCT remains one of the best treatable
solid cancers, even if metastatic, and 5-year survival
in metastatic GCT is approximately 95% due to the
excellent sensitivity of these cancers to cisplatin-
based chemotherapy™. In stage 1 GCT, cancer-spe-
cific survival is > 99% with high cure rates"'.

The COVID-19 pandemic has increased the burden
on the health system, especially in emergency and
intensive care units, and this has caused delays in
many diagnostic and treatment procedures in noncriti-
cal patients. Diagnostic pathways have been particu-
larly disrupted in cancers with screening programs
such as prostate, colorectal, or cervical cancers.
A decrease of 77% in newly diagnosed prostate can-
cers when compared to the period before the COVID-19
pandemic, 62% in colorectal cancers and 26% in
breast cancers were observed during the pandemic.
A significant decrease of 66% was observed in newly
diagnosed bladder cancers during the COVID-19 pan-
demic period compared to the previous period®. This
study, only one patient (4%) decrease was found in newly
diagnosed GCTs in the 20-month period compared to the



Table 1. Baseline patient characteristics
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Pre-CovGCT (n = 33) CovGCT (n=32) p-value

Age (year) 30.3 + 8.0/31 (23-37) 33.2 £ 9.2/31 (25-40) 0.1
BMI (kg/m?) 24.9 + 3.3/26.1 (22.3-27.5) 26.2 + 4.6/25.5 (22.4-29.3) 0.2
Prior scrotal surgery 1(3.0) 3(9.4) 0.3
Symptoms

Mass 26 (78.8) 22 (68.8) 0.6

Pain 7(21.2) 8(25.0)

Abscess 0(0.0) 1(3.1)

Infertility 0(0.0) 1(3.1)
Symptom duration (day) 26.2 + 23.5/20 (10-35) 42.9 + 31.3/37 (16-60) 0.018*
Time from diagnosis to treatment (day) 2.0+ 1.7/1(1-3) 3.2+25/3(1-5) 0.028*

(*) A statistically significant difference. Data are shown as mean + SD/median (IQR), and n (%). Pearson’s Chi-square and Fischer’s Exact test were used to compare categorical data
between groups, and an independent sample t-test and Mann-Whitney U test were used to compare continuous data.

Duration of symptoms (day)

Group

Figure 1. The duration of symptoms before admission was
26.2 + 23.5 days and 42.9 + 31.3 days in the Pre-CovGCT and
CovGCT groups, respectively (p = 0.018).

same period before the pandemic. The public’s concern
about avoiding exposure to the disease may have re-
sulted in a decrease in the number of hospital admis-
sions, resulting in a high reduction in the new diagnosis
of some cancers, but we did not detect a significant
decrease in the rate of newly diagnosed GCT in our
study.

The literature has shown that delay in diagnosis and
treatment is significantly associated with survival in
GCT. A significant correlation was found between de-
lay in diagnosis and metastasis in a previous study*;
in other studies, a significant correlation was found
between delay in diagnosis and 3-year cancer-specific
survival, metastasis, and overall survival>'. The dura-
tion of the symptoms of the patients at the time of the
first admission was 26.2 + 23.5 and 42.9 + 31.3 days
(p = 0.018) in the Pre-CovGCT and CovGCT groups,

respectively, in our study, and this duration was found
to be longer during the COVID-19 pandemic period.
Furthermore, the duration between diagnosis and op-
eration in our study was 2.0 + 1.7 and 3.2 + 2.5 days
(p = 0.028) in the Pre-CovGCT and CovGCT groups,
respectively, and the time between diagnosis and op-
eration was prolonged during the COVID pandemic pe-
riod. Mortality rate increases with prolonged symptom
duration in GCT patients, while cancer-specific survival
and cure rates decrease; this shows us that delay in ad-
mission or treatment may cause worsening in the onco-
logical results of the disease due to the delay in hospital
admissions due to the concerns of the patients during the
pandemic process that has been going on for 20 months.

For patients with seminoma in stage 1 GCT, the
standard of care following inguinal orchiectomy is
close follow-up. Most relapses occur within 2 years
after diagnosis, but approximately 5% occur after
5 years'*. However, identifying stage 1 seminoma pa-
tients at high risk of recurrence is largely based on
two prognostic factors: primary testicular tumor size
and rete testis invasion (RTI). Patients with one or two
risk factors were shown to have higher risk factors
compared to those without such risk factors's. There-
fore, in patients with one or both of the risk factors,
adjuvant treatments such as a course of carboplatin
have been recommended to reduce the risk of re-
lapse'®". Occult metastasis is present in the lymph
nodes in 30% of stage 1 patients with NSGCT'. For
stage 1 NSGCT, invasion of the primary tumor into the
blood or lymphatic vessels (LVI) is the single most
reliable predictor of occult metastatic disease. These
patients will relapse if treated with active surveillance,
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Table 2. Surgical and tumor characteristics, and stage 1 GCT results

Pre-CovGCT (n = 33) CovGCT (n = 32) p-value
Tumor size (cm) 3.1+£1.1/3(2.2-4.1) 3.7 £1.4/4 (2.1-4.8) 0.1
Tumor side
Right 15 (45.5) 15 (46.9 0.9
Left 18 (54.5) 17 (53.1)
Pathology on other testicle 5(15.2) 5(15.6) 0.9
GCT
Seminoma 17 (51.5) 16 (50.0) 0.9
NSGCT 16 (48.5) 16 (50.0)
Primary Tumor (T)
T 21(63.6) 13 (40.6) 0.2
T2 10(30.3) 16 (50.0)
T3 1(3.0) 2 (6.3)
T4 1(3.0) 1(3.1)
Regional lymph nodes (N)
NO 23 (69.7) 19 (59.4) 0.2
N1 3(9.1) 5(15.6)
N2 7(21.2) 5(15.6)
N3 0(0.0) 3(9.4)
Metastasis (M)
MO 30(90.9) 28 (87.5) 0.8
Mia 3(9.1 3(9.4
M1b 0(0.0 1(3.1
Serum tumor marker (S)
SO 28 (84.8) 25(78.1) 0.7
S1 4(12.1) 5(15.6)
S2 1(3.0) 1(3.1)
S3 0(0.0) 1(3.1)
Tumor stage
Stage 1 22 (66.7) 17 (53.1) 0.6
Stage 2 8(24.2) 11(34.4)
Stage 3 3(9.1) 4(12.5)
Stage 1 GCT
Seminoma 12/22 (54.5) 12/17 (70.6) 0.3
NSGCT 10/22 (45.5) 5/17 (29.4)
Risk of occult metastasis 10/22 (45.5) 13/17 (76.5) 0.05*
Metastasis
No Metastasis (Stage 1) 22 (66.7) 17 (563.1) 0.2
Metastasis (Stage 2 and 3) 11(33.3) 15 (46.9)
Complication
Post-op. fever 0(0.0) 1(3.1) 0.9
Hematocele 1(3.0) 0(0.0)
Not present 32 (97.0) 31(96.9)
Hospitalization time (day) 1.0+ 0.3/1 (1-1) 1.0+ 0.1/1 (1-1) 0.4
Follow-up 33(100.0) 29 (90.6) 0.1

(*) A statistically significant difference. Data are shown as mean + SD/median (IQR), and n (%). Pearson’s Chi-square and Fischer’s Exact test were used to compare categorical data

between groups, and an independent sample t-test and Mann-Whitney U test were used to compare continuous data.

therefore a course of adjuvant treatments such as 39 stage 1 patients, 22 were detected in the Pre-
bleomycin-etoposide-cisplatin (BEP) is recommended CovGCT group and 17 were detected in the CovGCT
for patients at high risk for occult metastasis’. Among group. The number of patients at risk of occult
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Figure 2. In terms of tumor stage, 22 (66.7%) of 33 patients in the Pre-
CovGCT group were stage 1, 8 (24.2%) were stage 2 and 3 (9.1%) were
stage 3; in the CovGCT group, 17 (53.1%) of 32 patients were identified
as stage 1, 11 (34.4%) as stage 2, and 4 (12.5%) as stage 3 (p = 0.6).

Table 3. Serum tumor markers

Pre-CovGCT CovGCT  p-value
(n=33) (n=32)
Pre-op. high AFP level 11(33.3) 12 (37.5) 0.7
Pre-op. high Beta-hCG level 13(39.4) 12 (37.5) 0.8
Pre-op. high LDH level 20 (60.6) 22 (68.8) 04
Postop. high AFP level 4(12.1) 9/29 (31.0)  0.06
Postop. high Beta-hCG level 5(15.2) 5/29 (17.2) 0.8
Post-op. high LDH level 9(27.3) 13/29 (44.8) 0.1

Data are shown in n (%). Pearson’s Chi-square and Fischer's Exact test were used to
compare categorical data between groups.

metastasis was 10 (45.5%) in the Pre-CovGCT group
and 13 (76.5%) in the CovGCT group (p = 0.05). Along
with these results, the occult metastasis risk and the
risk of relapse may increase in patients diagnosed
during the COVID-19 pandemic.

The most important limitation of our study is the
shorter follow-up period to observe the oncological
outcomes caused by tumor recurrence and progres-
sion. A larger population with longer follow-up is re-
quired to prove whether the pandemic has an additional
adverse effect on survival outcomes, especially in pa-
tients at risk for metastatic GCT or occult metastasis
risk of stage 1 tumor. Multicentric studies are needed
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Figure 3. The risk of occult metastasis in stage 1 GCT was determined
as 45.5% and 76.5% for Pre-CovGCT and CovGCT groups, respec-
tively, (95% CI: 0.27-0.59, p = 0.05).

to increase the number of cases. However, our study
is important to be more careful in terms of testicular
cancer in both patients and health-care providers in the
pandemic. It is critical in this process for patients to
admit to the hospital without delay in case of testicular
cancer symptoms and for healthcare providers to be
more careful while evaluating them. To the best of our
knowledge, this study is the first and unique testicular
cancer research during the COVID-19 pandemic.

Conclusions

The duration of symptoms and the duration between
the diagnosis and surgical procedure were prolonged in
GCT patients diagnosed during the pandemic. We un-
derline the importance of raising the awareness of pa-
tients about admission to the hospital without delay in
the presence of testicular cancer symptoms and recom-
mend being careful not to delay the treatment process.
Furthermore, due to the increased risk of occult meta-
static disease in stage 1 GCT, the risk of recurrence may
increase in patients admitted during the pandemic.

Funding
This research did not receive any specific grant

from funding agencies in the public, commercial, or
not-for-profit sectors.

13



14

Cirugia y Cirujanos. 2022;90(S1)

Conflicts of interest
The authors declared no conflicts of interest.
Ethical disclosures

Protection of human and animal subjects. The
authors declare that no experiments were performed
on humans or animals for this study.

Confidentiality of data. The authors declare that
they have followed the protocols of their work center
on the publication of patient data.

Right to privacy and informed consent. The au-
thors declare that no patient data appear in this article.

References

1. Wallis CJ, Novara G, Marandino L, Bex A, Kamat AM, Karnes RJ, et al.
Risks from deferring treatment for genitourinary cancers: A collaborative
review to aid triage and management during the COVID-19 pandemic.
Eur Urol. 2020;78:29-42.

2. Oderda M, Roupret M, Marra G, Merseburger AS, Oderda G, Falcone M,
et al. The impact of COVID-19 outbreak on uro-oncological practice
across europe: which burden of activity are we facing Ahead? Eur Urol.
2020;78:124-6.

3. Kutikov A, Weinberg DS, Edelman MJ, Horwitz EM, Uzzo RG, Fisher RI.
A war on two fronts: cancer care in the time of COVID-19. Ann Intern
Med. 2020;172:756-8.

4. Thornhill JA, Fennelly JJ, Kelly DG, Walsh A, Fitzpatrick JM. Patients’ delay
in the presentation of testis cancer in Ireland. Br J Urol. 1987;59:447-51.

5. Prognostic factors in advanced non-seminomatous germ-cell testicular
tumours: results of a multicentre study. Report from the medical research
council working party on testicular tumours. Lancet (London, England).
1985;1:8-11.

18.

. Ribal MJ, Cornford P, Briganti A, Knoll T, Gravas S, Babjuk M, et al.

European association of urology guidelines office rapid reaction group:
an organisation-wide collaborative effort to adapt the European associa-
tion of urology guidelines recommendations to the coronavirus disease
2019 Era. Eur Urol. 2020;78:21-8.

. Albers P, Albrecht W, Algaba F, Bokemeyer C, Cohn-Cedermark G, Fi-

zazi K, et al. Guidelines on testicular cancer: 2015 update. Eur Urol.
2015;68:1054-68.

. Park JS, Kim J, Elghiaty A, Ham WS. Recent global trends in testicular

cancer incidence and mortality. Medicine (Baltimore). 2018;97:¢12390.

. Gurney JK, Florio AA, Znaor A, Ferlay J, Laversanne M, Sarfati D, et al.

International trends in the incidence of testicular cancer: lessons from
35 years and 41 countries. Eur Urol. 2019;76:615-23.

. Verhoeven RH, Coebergh JW, Kiemeney LA, Koldewijn EL, Houterman S.

Testicular cancer: trends in mortality are well explained by changes in
treatment and survival in the southern Netherlands since 1970. Eur J
Cancer (Oxford, England: 1990). 2007;43:2553-8.

. Chung P, Mayhew LA, Warde P, Winquist E, Lukka H. Management of

stage | seminomatous testicular cancer: a systematic review. Clin Oncol.
2010;22:6-16.

. De Vincentiis L, Carr RA, Mariani MP, Ferrara G. Cancer diagnostic

rates during the 2020 ‘lockdown’, due to COVID-19 pandemic, compared
with the 2018-2019: an audit study from cellular pathology. J Clin Pathol.
2021;74:187-9.

. Moul JW, Paulson DF, Dodge RK, Walther PJ. Delay in diagnosis and

survival in testicular cancer: impact of effective therapy and changes
during 18 years. J Urol. 1990;143:520-3.

. Mortensen MS, Lauritsen J, Kier MG, Bandak M, Appelt AL, Agerbaek M,

et al. Late relapses in stage | testicular cancer patients on surveillance.
Eur Urol. 2016;70:365-71.

. Warde PR, Gospodarowicz MK, Goodman PJ, Sturgeon JF, Jewett MA,

Catton CN, et al. Results of a policy of surveillance in stage | testicular
seminoma. Int J Radiat Oncol Biol Phys. 1993;27:11-5.

. Stenning S, Oliver T, Mead B, Gabe R. Carboplatin in clinical stage |

seminoma: a valuable option for patient management. J Clin Oncol.
2011;29:4210-1.

. Aparicio J, Germa JR, Garcia del Muro X, Maroto P, Arranz JA,

Séenz A, et al. Risk-adapted management for patients with clinical stage
| seminoma: the second spanish germ cell cancer cooperative group
study. J Clin Oncol. 2005;23:8717-23.

Kollmannsberger C, Tandstad T, Bedard PL, Cohn-Cedermark G,
Chung PW, Jewett MA, et al. Patterns of relapse in patients with clinical
stage | testicular cancer managed with active surveillance. J Clin Oncol.
2015;33:51-7.



