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its infrequency (only 1% of male frequencies in the United
States), TGCT represents the most common malignancy
in young men between 20-39 years old in Northern
and Southern Europe (the peak age of incidence is 30
years) (1).
The incidence of TGCT has been increasing in the devel-
oped countries for at least four decades (2-4). Rates vary
by ethnic group: white men are at a higher risk for TGCT,
with an annual incidence of 6.6/100,000, compared to
1.4/100.000 in black men and 1.9/100.000 in
Asians/Pacific Islanders (5, 6). 
The pathogenesis of TGCT is multifactorial, including
both genetic and environmental factors (7-9). A relation-
ship between cryptorchidism and testicular cancer is well
known (10). However, the risk factors for testicular can-
cer are not well characterized. A previous unilateral tes-
ticular cancer and a family history of testicular tumor are
the only other factors clearly associated with increased
risk. So far, studies have estimated an increased risk of
TGCT 8-10 times fold and 4-6 times fold in brothers and
sons respectively (7).
Nonetheless, mortality rates have dropped significantly
over the past 3 decades owing to the development of
more effective treatments (2). The aim of this study was
to investigate the clinical outcomes of TGCT in two dif-
ferent age groups treated with active surveillance (AS) or
active treatment (AT), according to the histopathological
findings and the stage of disease. 

MATERIALS AND METHODS
We retrospectively analyzed 52 patients who underwent
surgery for TGCT from January 2009 to December 2014.
All the patients were divided into two age groups: the
Group A included children-adolescents from 18 months
to 21 years old, while the Group B comprised young
adults from 22 to 39 years old. Clinical, histopathologi-
cal, therapeutic and follow-up data were collected. For

Objective: To investigate and compare the
effectiveness of active surveillance versus

post-surgical active treatment, in patients with testicular germ
cells tumor (TGCT).
Materials and methods: We retrospectively analyzed 52 patients
who underwent surgery for TGCT from January 2009 to
December 2014. All the patients were divided into two age
groups: the Group A included children-adolescents from 18
months to 21 years old, while the Group B comprised young
adults from 22 to 39 years old. Clinical, histopathological, ther-
apeutic and follow-up data were collected.
Results: Overall, 22 patients (42,3%) were enrolled in the Group
A and 30 patients (57.7%) were categorized in the Group B.
Inguinal orchiectomy was performed in all patients.
Retroperitoneal lymphadenectomy was performed in 4 patients
(7.7%). Post-surgical management differed based on clinical
stage, resulting in active surveillance or adjuvant therapy. 
After an average 7 years follow-up period (range: 3.5-9.0
years), the overall survival rate is 100%. The relapse risk is 
significantly higher for the patients in the Group B, displaying 
a recurrence free-survival rate of 72% versus 95% (Group A);
11 relapses (21.1%) were recorded 2 years after surgery. Of
these, 3 recurrences (12.0%) occurred in patients undergoing 
an active surveillance approach, while 8 (29.6%) in patients
subjected to an active treatment.
Conclusions: The excellent prognosis in both age groups con-
firms the high curability of this neoplasia. The active surveil-
lance could represent an optimal option for low recurrence risk
tumors. However, post-surgical treatments should be taken into
consideration for TGCT with high risk factors, including tumor
size, lymphovascular and rete testis invasion.

KEY WORDS: Testicular germ cell tumors; Surgery; Children;
Young adults; Active surveillance.

Submitted 10 March 2021; Accepted 7 May 2021  

INTRODUCTION
Testicular germ cell tumor (TGCT) is a rare form of cancer
in childhood, adolescence and young adulthood. Despite
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the guidance during diagnostic assessment, tumor mark-
ers levels were recorded, including human chorionic
gonadotropin (HCG), alpha-fetoprotein (AFP) and lactate
dehydrogenase (LDH). Total testosterone, estradiol, folli-
cle-stimulating hormone (FSH) and luteinizing hormone
(LH) levels were collected pre-operatively. In order to
define the pre-surgical tumor stage, all patients under-
went thorax and abdomen imaging scans, including con-
trast-enhancement computed tomography (CT) or magnetic
resonance (MR). We selected the treatments for patients
according to the European Association of Urology (EAU)
guidelines. AS is considered a feasible approach in clinical
stage (CS) I seminoma testis patients. The AS protocol
after surgery has involved the evaluation of tumor mark-
er levels every 2 months in the first two years, every 4
months during the third year, every 6 months during the
fourth year, and then yearly from the fifth year onwards.
Chest radiography or abdominal/pelvic CT/MRI, color
doppler ultrasonography (US) of testicles, abdomen and
pelvis were performed every 6 months for the first 3 years
and then, abdominal CT/MRI after the fifth year.
All the patients gave the oral and written consent on man-
agement options. Moreover, they have been fully
informed about the risk of recurrence during the active
surveillance approach. For patients with higher cancer
stage at diagnosis, active treatment was preferred.
Meanwhile, disease relapse was defined as imaging or
physical examination evidence of metastases and/or ele-
vated tumor markers.
Follow-up data of the AS protocol or the post-surgical AT
approach were collected. Moreover, the overall survival
(OS) rate and recurrence free survival (RFS) rate was meas-
ured.

Data analysis
The authors confirm the availability of, and access to, all
original data reported in this study. Categorical data were
described by absolute and relative frequency. In order to
compare the histologic categories (seminomas, non-semi-
nomas) in the Group A and the Group B in different
stages (IS, I, II, III), the z-test for two proportions was
applied. An RFS analysis was performed using the
Kaplan-Meier method and the log-rank test was used to
detect differences between “Group A” and “Group B”
curves. The significance was fixed at < 0.05. All analyses,
descriptive and inferential, were carried out by SPSS v.26.

RESULTS
The Group A (children-adolescents) included 22 patients
(42.3%) and the Group B (young adults) comprised 30
patients (57.7%). The median age in Group A was 16.0
years (range: 18.0 months-21.0 years), while the median
age in Group B was 28.0 years (range: 22.0-39.0 years).
In the Groups B, 2/30 patients (6.6%) reported a paternal
family history of seminoma, and 1/30 patient (3.3%)
underwent surgery for cryptorchidism. 
The most common clinical presentation was a palpable
and painless testicular mass in 42/52 cases (80.7%), or
testis swelling in 10/52 patients (19.2%). 
Three patients (10.0%) in the Group B showed distant
metastasis at diagnosis: 1 patient (3.3%) had cervical

supraclavicular lymph node metastasis as primary clinical
presentation and 2 patients (6.7%) had mediastinal
lymph node metastasis associated with respiratory symp-
toms (wheezing, coughing and chest tightness).
All patients reported total testosterone, estradiol, FSH and
LH levels, in the normal range. Tumor markers were
expressed in 14/52 cases (26.9%). In all patients with
increased tumor markers, normal levels were reached
within 12 months after surgery. The median US tumor
size was 20.0 mm in the Group A (range: 10.0-70.0 mm
size) and 22.4 mm in the Group B (range: 10.0-50.0 mm).
Inguinal orchiectomy was performed in all cases. One
patient in the Group A underwent a scrotal incision due
to high volume tumor mass. RPLND was performed
simultaneously with orchiectomy in 4 patients (7.7%),
resulting in lymph-node involvement at the final patho-
logical analysis. Frozen section examination was per-
formed in 33 patients (63.5%): 14 cases in the Group A
(63.5%) and 19 cases in the Group B (36.5%). A testicu-
lar prosthesis was placed in 44 patients (84.6%): 17 in
the Group A (77.3%) and 27 in the Group B (90%). 
The prosthesis insertion occurred during orchiectomy in
42 cases (95.5%) and after surgery in 2 cases (4.5%).
Histopathological examination was carried out. 
In 26 cases (50.0%) typical Seminomatous Germ Cell
Tumor (SGCT) was reported: 7 (31.8%) in the Group A
and 19 (63.3%) in the Group B. Twenty-six (50.0%)
examinations detected typical Non Seminomatous Germ
Cell Tumor (NSGCT): 15 (68.2%) in the Group A and 11
(33.7%) in the Group B. The histologic distribution of
TGCT is reported in Table 1. 
Our study showed that NSGCT are significantly more fre-
quent (p-value = 0.050) in children-adolescents, rather than
in adults. A histopathology comparison between the two

Table 1. 
Histologic distribution of TGCT. Statistics: frequency (%).

Histology Total Group A (n = 22) Group B (n = 30) p-value

SGCT 26 (50) 7 (31.8) 19 (63.3) 0.050

NSGCT 26 (50) 15 (68.2) 11 (33.7) -

Embryonal carcinoma 19 (36.5) 11 (50) 8 (26.6) 0.150

Yolk sac tumor 4 (7.7) 4 (18.2) 0 (0) 0.057

Mixed 3 (5.7) 0 (0) 3 (10) 0.354

Table 2. 
Histologic category compared between Group A and Group B
in different stages. Statistics: frequency (%).

Stage Group A Group B p-value

Stage IS
SGCT 1 (4.6) 1 (3.3) 0.625
NSGT 0 (0) 0 (0) -

Stage I (a/b)
SGCT 5 (22.8) 11 (36.7) 0.442
NSGT 13 (59) 5 (16.7) 0.04

Stage II (a/b/c)
SGCT 1 (4.6) 6 (20) 0.232
NSGT 2 (9) 5 (16.7) 0.630

Stage III (a)
SGCT 0 (0) 1 (3.3) 0.868
NGCT 0 (0) 1 (3.3) 0.868

Total 22 30
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groups in different stages is reported in Table 2.
Comparison of tumor stages at presentation did not show
significant differences among groups. AS was performed in
32 patients (61.5%), while AT was performed in 20 patients
(38.5%). Post-surgical management is reported in Table 3. 
After an average follow-up period of 7.0 years (range: 3.5-
9.0 years), 11 relapses (21.1%) were recorded within the
first 2 years after orchiectomy. 
Recurrence was higher in Group B although we must
highlight that initial stage distribution was not homoge-
neous in the two groups. Recurrences occurred respec-
tively in retroperitoneal lymphnodes, in retroperitoneal
and retromediastinal lymph nodes, or in retroperitoneal
lymph nodes with lung metastasis. Each of these cases
presented with increased tumor markers. Out of them, 1

patient underwent RPLND, while the other ones under-
went systemic chemotherapy. 
Overall, 8 recurrences (25.0%) were recorded in the AT
sample, of which 1 case (5.0%) belonging to the Group A
was diagnosed as NSGCT, involved the retroperitoneal
lymph nodes and was treated with RPLND. 
The Group B had 7 cases (35.0%) of recurrence, all of
them treated with chemotherapy and radiotherapy: 5 of
them were SGCT and 2 cases were NSGCT. All those 7
patients showed a tumor mass greater than 3 cm, local
lymphovascular invasion (LVI) signs and infiltration of the
rete testis. The overall survival rate is 100%. Furthermore,
as shown in Figure 1, the relapse risk is significantly high-
er for the patients in the Group B, displaying a recurrence
free-survival rate of 72% versus 95% (Group A).

Figure 1. 
Recurrence Free-survival analysis between Group A (rate 95%) and Group B (rate 72%).

Table 3. 
Post-surgical management 
of SGCT-NSCT, comparison
between Group A 
and Group B 
(AS: Active Surveillance; 
RT: Radiotherapy; 
CT: Chemotherapy; 
RPLND: Retroperitoneal
Lymphadenectomy). 
Statistics: frequency (%).

Group A (22 cases) Group B (30 cases)
Histology  Stage AS RT CT CT+RT RPLND AS RT CT CT+RT RPLND
SGCT IS 1 (4.5) - - - - 1 (3.3) - - - -

I 5 (22.7) - - - - 7 (23.3) 1 (3.3) - 2 (6.7) 1 (3.3)
II - - 1 (4.5) - - - - 5 (16.7) 1 (3.3) -
III - - - - - - - - 1 (3.3) -

NSGT IS - - - - - - - - - -
I 13 (59.1) - 2 (9.1) - - 5 (16.7) - - - -
II - - - - - - - 2 (6.7) - 3 (10)
III - - - - - - - 1 (3.3) - -
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DISCUSSION
Testicular cancer is largely found in young and middle-age
men, but around 7% of cases occur in children (11-19).
TGCTs represent 71% of all testicular neoplasms and they
include yolk sac tumors, teratoma, seminoma, choriocarci-
noma and embryonal carcinoma (20). Gonadal stromal
tumors (NTGCTs) include Leydig cell tumor, Sertoli cell
tumor, juvenile granulosa cell tumor and gonadoblastoma
(21, 22). As reported in literature, testicular tumors may be
different, based on age-related range in histopathology,
molecular biology, malignant potential, clinical behavior
and treatment (12, 22-24). Moreover, malignant potential
is significantly lower in the pediatric age group compared
to the other age groups (25).
In our study, the incidence of NSGCT is higher in the
children’s group than in the young-adults group (p =
0.04). An important role in the diagnosis and follow-up
is played by serum tumor markers (23, 26). In our case
series, tumor markers were expressed in 26,9% of cases.
This was true for both age groups for NSGCT, where
markers reflect tumor widespread, aggressiveness and
constitute a prognostic factor for the cancer itself (18); in
the young adults group, markers were expressed only in
SGCT. After surgical treatment, we reached normal levels
of serum tumor markers in absence of metastatic disease.
On the other hand, we found tumor markers increasing
in patients with relapse, in accordance with data reported
the literature (24-26). 
Treatment of the primary TGCT is performed by radical
orchiectomy. Post-surgical treatment was based on
histopathologic features and disease stage at surgery (2,
27, 28). Management options after surgery included sur-
veillance, adjuvant chemotherapy, radiotherapy and
RPLND (2, 30). Considering the relatively low risk of
relapse in testicular cancer, many guidelines recommend
surveillance as the preferred initial treatment for all stage
I SGCT and low-risk stage I NSGCT (31). Therefore,
active surveillance has also been recently adopted by
some cancer centers for high-risk stage NSGCT, consid-
ering that many patients do not require further therapy
and those with relapses can be treated with highly effec-
tive salvage therapy (16, 27).
Regarding SGCT, the recent strategic algorithm considers
surveillance alone for stage I patients with almost 100%
of overall survival. Eventual relapses may be cured by
radiation or chemotherapy (2). Adjuvant treatments have
declined in recent decades, as surveillance has been
increasingly used to avoid unnecessary treatment and
related long-term toxicities (2, 30). Indeed, historically
active surveillance became an option in the 1980’s when
it was demonstrated that cisplatin-based chemotherapy
could cure almost all recurrences. Today, it is the man-
agement option suggested by the guidelines because it
has nearly the same overall survival rate of other adjuvant
treatments as well as being a safe and non-invasive option
in selected cases (3, 30-32).
The trend nowadays is a de-escalation of therapy toward
AS for early stage testicular cancers.
The main debate against adjuvant chemotherapy is due to
the lack of improved overall survival and the association
with long-term side effects, including infertility, secondary
malignancies, increased risk for cardiovascular disease,

impaired kidney function, hearing impairment and periph-
eral neuropathy (2, 30, 33, 34). Nappi et al. (34) found that
active surveillance is highly relevant in avoiding overtreat-
ment in 50-85% of patients, with no long-term side effects
in non-relapsing patients and an overall survival of almost
100% even in patients with recurrent disease. 
A study by Nayan et al. (35) conducted on 1239 patients
with TGCT, treated with active surveillance after orchiec-
tomy for clinical stadium I, showed that the risk percent-
age of relapse in the first 5 years after orchiectomy was
42.4% for high risk NSGCT, 17.3% for low risk NSGCT,
20.3% for SGCT more than 3 cm wide, and 12.2% for
SGCT less than 3 cm wide.
In a study by Albers et al. (16) in patients with stage I
NSGCT, the tumors had a 30% risk of progression which
required treatment. 
Furthermore, it is known that the risk of relapse in Stage
I NSGCT is substantially related to the presence of
Lympho-Vascular Invasion (LVI), which implies a 30-50%
recurrence risk (25, 36). 
Moreover, as discussed by Yilmaz et al. (37) in their study,
LVI could be considered a prognosticating indicator for
NSGCT, thus the status of rete testis and testicular hilum
should be taken into consideration when choosing thera-
pies.
Cohn-Cedermark et al. (38) advice chemotherapy for
patients with at least two risk factors like tumor size and
invasion of the rete testis. High-risk patients can also be
managed with initial surveillance to spare the 50% in
whom disease will not progress, but other studies recom-
mend precautionary chemotherapy (33-35). Recurrences
occur most commonly in the retroperitoneum, with the
majority diagnosed within 2 years after orchiectomy (39,
40). Although recurrence rates are not comparable in the
two groups due to different initial staging, in our study
we observed relapses in the first 2 years after orchiectomy
preeminently in the retroperitoneum, in 32.2% of the
patients who underwent AT compared to 11.1% of
patients submitted to AS. In the patients with AT, LVI
and rete testis signs of infiltration were reported (45.5%
NSGCT and 27.3% SGCT). 
All the relapses in patients with AS were histological sam-
ples of NSGCT in the Group B. All the recurrences in
both groups presented a tumor mass greater than 3 cm in
size.

CONCLUSIONS
AS proves to be a feasible option for stage I TGCT, where-
as post-surgical therapy requires to be performed for
higher stage of TGCT. 
The Kaplan-Meier curve shows a significant difference of
RFS for younger patients although they presented with
different stage at presentation. Considering the overall
excellent outcomes of AS both in terms of OS and RFS,
our experience suggests that post-orchiectomy active
treatments might be limited to selected patients with
well-known relapse risk factors, such as tumor size, lym-
phovascular and rete testis invasion, while the other
patients could benefit from an accurate active surveillance
approach.
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