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Objective: To assess the clinical characteristics of testicular seminoma (TS).

Patients and methods: A testicular cancer (TC) survey was conducted by the Department
of Urology, West China Hospital, between 2008 and 2018. Tumors were classified according
to the NCCN criteria such as age, tumor size, tumor marker levels, histopathology, clinical
stage, initial treatment, follow-up, and clinical outcomes, were obtained from the database of
our center.

Results: Among 155 registered cases of TC with seminomatous element, 127 cases of pure
TS were analyzed. All 127 patients with a median age of 37 years were pathologically
diagnosed with orchiectomy specimens. Orchiectomy, chemotherapy, and radiotherapy were
the main treatments for these patients. Patients with clinical stages I, II, and III testicular
cancer of accounted for 81.1% (n=103), 15.7% (n=20), and 3.2% (n=4) of all patients,
respectively. After a median follow-up time of 50 months, five patients presented with
relapse during follow-up, and one among them died. Of the patients with stage I TS
(TINOMOSO CS IA), three patients who only underwent orchiectomy relapsed. Among
patients with stage II TS (TINIMOS1 CS IIA), one patient relapsed after orchiectomy,
post-surgery chemotherapy and radiotherapy. In four patients with stage III disease
(T2N1M1aS1 CS IIIA), one relapsed after orchiectomy and chemotherapy, and died shortly
after salvage chemotherapy and radiotherapy due to recurrence. The median overall survival
time was 50 months. In all patients, the 2-year overall survival and progression-free survival
probabilitis were 98.6% and 98.8%, respectively.

Conclusion: The present study shows that patients with TS have good prognosis even at an
advanced stage. Surveillance after orchiectomy was important for patients with CSI semi-
noma, and we recommend cisplatin-based chemotherapy as salvage therapy for patients with
CSI seminoma. In addition, patients with a maximal tumor diameter >4 cm should undergo
post-surgery chemotherapy.

Keywords: testicular cancer, testicular seminoma, orchiectomy, post-orchiectomy therapy

Introduction

Testicular tumor is a rare disease of the urogenital system, accounting for 1% of all
male neoplasms and 5% of all urological tumors. The incidence of testicular cancer
(TC) is approximately one case per 100,000 person-years in China, which is lower
than that seen in western countries. A slight increase in the incidence of this cancer
has been observed over the past decades.' Histologically, pure seminomas account
for approximately 60% of TCs. Treatments for testicular seminoma (TS) have been
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continuously improving over the years due to a series of
advancements in therapeutic regimens.” Most patients with
seminoma can be treated with orchiectomy and, if neces-
sary, subsequent chemotherapy or radiotherapy can be
provided.** Although accurate diagnosis and advanced
multimodal treatment significantly contribute to good
prognosis, some controversies regarding the different side
effects of post-orchiectomy therapeutic regimens for the
treatment of TS still exists.”

This study aims to assess the clinical characteristics,
treatment, and outcome of TS. We have conducted a study
of TS adapted by our hospital between 2008 and 2018.
Several testicular tumors comprised mixed elements.
Therefore, we analyzed the clinical characteristics of
pure TS.

Methods

Patients diagnosed with TS according to NCCN criteria
were included in this study. Patients with seminomas with
non-seminoma germ cell tumor elements were excluded.
The collection and processing of all data were conducted
per the Declaration of Helsinki. After obtaining written
informed consent, each patient was evaluated.
Furthermore, as the study include no intervention upon
patients, ethical approval was not needed after consulting
the the Committee of the West China Hospital, Sichuan
University. All available data, including age; primary
symptoms; laterality; tumor size, imaging examination
results (ultrasonography, radiography, and computer tomo-
graphy), tumor marker levels [serum lactate dehydrogen-
ase (LDH),

(HCG), and serum alpha fetoprotein (AFP)]; tumor staging

serum f-human chorionic gonadotropin

(TNM, S stage, and clinical); initial treatment; time of
relapse; and outcome, were obtained from the database.
The following values were used according to the criteria of
our institution: normal serum LDH level, <220 IU/L;
B-HCG level, <3.81 mIU/mL; and AFP level, <8 ng/mL.

Overall survival (OS) was measured from the time of
diagnosis to the time of the latest follow-up or death.
Progression-free survival (PFS) was measured from the
time of diagnosis to the time of disease progression, dis-
ease relapse, latest follow-up, or death (Figure 1).

The Kaplan—Meier method was used to estimate PFS
and OS. The Cox proportional hazards model was used to
compare the survival times in terms of varying parameters

between the patient groups.

Results

Baseline characteristics

The participants were 21-77 years old, with a mean age of
38 years. The primary symptoms were scrotal masses in
108 (85.0%), pain of testis in 20, and respiratory symp-
toms for lung metastasis in one patient. All patients were
diagnosed based on pathological classification. A total of
125 (98.4%) lesions were unilaterally located in the body,
one (0.8%) bilaterally, and one (0.8%) in the abdomen.
Among patients with unilateral lesions, 58 (46.4%) pre-
sented with a mass on the left testis, whereas 67 (52.8%)
had a mass on the right testis (Table 1).

As shown in Table 2, according to the NCCN staging
system,” the patients were categorized as follows: 49 (38.6%)
with clinical stage 1A, 15 (11.8%) with 1B, 39 (30.6%) with
IS, 14 (11.0%) with IIA, four (3.2%) with IIB, two (1.6%)
with 1IC, 3 (2.4%) with IIIA, and one (0.7%) with IIIB. The
most common metastatic lesion site was the lung (n=2), and
one patient presented with metastasis in the neck and med-
iastinum (pT2N2M1bS1 CS IlIb) (Table 2).

Tumor marker levels

The tumor marker levels were measured in all patients
before the initial treatments (Table 3). AFP levels were
elevated in 10 (8.5%) patients, and 1 (0.9%) had an extre-
mely elevated AFP level (>1210 ng/mL). B-HCG levels
were elevated in 66 patients and was extremely high in one
patient (>1360 mIU/mL). LDH levels were elevated in 50
(44.2%) patients, and six (5.3%) patients had a 5-fold
increase in LDH levels. According to the abovementioned
information, we assessed the S classification of these
patients. The following results were obtained: 55 (44.3%)
were S0, 15 (11.8%) were Sx, 52 (41.0%) were S1; and
five (3.9%) were S2 (Table 2).

Treatments

As a first-line treatment for seminoma, orchiectomy was
performed in all patients. Among them, two (1.5%) under-
went retroperitoneal lymph node dissection. A total of 40
(31.5%) patients received chemotherapy after orchiect-
omy. Eighteen (14.2%) received varied doses and cycles
of radiotherapy, and four (3.1%) underwent chemotherapy
and radiotherapy as post-surgical treatments. As after-
orchiectomy therapy for seminoma, 30 patients with CSI,
9 with CSII, and one with CSIII received chemotherapy. In
addition, 16 patients with CSI and two with CSII received
radiotherapy as post-orchiectomy therapy. Two patients
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Figure | Patients enrolled in every step.
Table | Baseline characters of testicular seminoma
Mean age * SD (years) 38.04+9.55
Laterality of scrotal mass n=127
Right 67(52.7%)
Left 58(45.7%)
Bilateral 1(0.8%)
Uncertain 1(0.8%)
Presenting symptoms
Scrotal mass 108(85.0%)
Pain of testicular 20(15.7%)
Respiratory symptoms 1(0.8%)
Unknown 4(3.2%)
Tumor size n=127
<2 cm 13(10.2%)
2—4 cm 55(43.3%)
>4 cm 59(46.4%)

No post-surgery therapy:50 CSI,8 CSII,2 CSllII
Chemotherapy:30 CSI,9 CSll and 1CSllI
Radiotherapy:16 CSI and 2CSl|
Both chemo-and radio-therapy: 2 CSI,1CSll and 1 CSllII
1 CSII patient received chemotherapy after surgery and
radiotherapy as salvage treatment after relapse.

In all patients,2-year OS and PFS
probabilities were 98.6% and 98.8%,
4-, and 8-year PFS probabilities were

93.6%, and 85.3%.

with CSIA, one with CSIS, and one with CSIIIA received
both chemotherapy and radiotherapy as post-orchiectomy
treatments. One patient with CSIIA received chemother-
apy as a first-line post-surgery therapy and radiotherapy as
salvage therapy after relapse (Table 4).

Survival data

During the median observation period of 50 (range: 4—
118) months, five (3.9%) patients confirmed relapse after
orchiectomy, whereas one (T2N1M1aS1 CSIIIA) died dur-
ing follow-up. The 2-year OS and PFS probabilitis were
98.6% and 98.8%, respectively. According to the NCCN
criteria,* the 1- and 3-year OS probabilitis of patients with
seminoma were 99.8% and 99.5%, respectively. According
to our statistics, the 4-year PFS probabilitis of patients
with CSIA and IIA were 91.9% and 83.3%, respectively.
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Table 2 Tumor classification

Table 4 Post-orchiectomy treatment

T classification

Tx 3(2.4%)
TI/Tis 75(59.1%)
T2 37(29.1%)
T3 11(8.6%)
T4 1(0.8%)
N classification
NO 98(77.2%)
Nx 5(3.9%)
NI 15(11.8%)
N2 6(4.7%)
N3 3(2.4%)
M classification
MO 124(97.6%)
Mx 0
MlI 3(2.4%)
Mla 3(2.4%)
MIb 0

S classification

S0 55(43.3%)
Sx 15(11.8%)
S| 52(41.0%)
s2 5(3.9%)
Clinical stage n=127
[ 103(81.1%)
1A 49(38.6%)
1B 15(11.8%)
IS 39(30.6%)
I 20(15.8%)
1A 14(11.0%)
1B 4(3.2%)
Ic 2(1.6%)
Il 4(3.2%)
A 3(2.4%)
e 1(0.8%)
Table 3 Tumor markers
AFP (ng/mL) n=118
<8 108 (91.5%)
8-1210 9 (7.6%)
>1210 | (0.9%)
B-HCG (mlIU/mL) n=116
<38l 50 (43.1%)
3.81-1360 65 (56.0%)
>1360 | (0.9%)
LDH(IU/L) n=113
<220 63 (55.8%)
220-1100 44 (38.9%)
>1100 6 (5.3%)

CSl Metastatic
seminoma seminoma
No. patients 103 24
Surveillance alone 46 0
Chemotherapy 29 I
Radiotherapy 16 2
Chemo- and 3 |
radiotherapy
Unknown 9 10

Further, the 4- and 8-year PFS probabilitis in all patients
with CSI were 96.4% and 90%, respectively. The 4- and 8-
year PFS probabilitis in all patients with seminoma were
93.6% and 85.3%, respectively (Figure 2).

Discussion

This large-scale study for the first time shows the character-
istics and outcome of patients with TC in China based on data
from uni-institutional registry. A good prognosis was observed
even in patients with advanced-stage disease. The most com-
mon symptom of seminoma, ie, a testicular mass, was found
using multiple methods. All tumor samples were collected via
surgery and were pathologically identified.

The first-line therapy for CSI seminoma is still orch-
iectomy. According to the EAU and NCCN guidelines,**
the actuarial relapse rate is approximately 15-20% after
5 years. Based on a surveillance performed by experienced
centers, the overall cancer-specific survival probability for
CSI seminoma is approximately 97-100%. Because car-
boplatin-based chemotherapy was introduced in the
1970s,>* the effect of chemotherapy had significantly
improved. Two cycles of carboplatin-based chemotherapy
may further reduce the relapse risk to approximately 1-
3%. We found that 3 (4%) of 75 patients with CSIA who
experienced relapsed had only undergone orchiectomy.
However, none of the patients who had received after-
surgery therapy experienced recurrence during follow-up,
which shows that post-orchiectomy therapy can reduce the
risk of recurrence in patients with CSI, which has been
reported by other researchers also. However, recent studies
have shown that the utilization of post-orchiectomy ther-
apy after orchiectomy did not show any significant benefits
in the survival of patients with CSL.” Furthermore, because
salvage chemotherapy and radiotherapy are quite effective
in patients with relapse and result in a relatively good
prognosis, surveillance is a better option for patients with
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Figure 2 (A) and (B) 4-year and 8-year PFS probabilities of all patients.

CSI seminoma. The tumor size of these patients is large
(maximal diameter >4 cm). Trevino et al® have shown that
tumor size >4 cm was a significant predictor of a higher
risk of relapse for CSI seminoma. Tyrell et al’ have iden-
tified a hazard ratio (HR) of 1.219 [95% confidence inter-
val (CI), 0.58-2.55; p=0.598] for recurrence in tumors
>4 cm in size compared with those that are <4 cm,
which was according to the data from their center.
Tandstad et al'® have reported a similar result showing
that a tumor diameter of >4 cm (HR, 2.7; p<0.001) was a
risk factor correlated to relapse. In addition, in a systema-
tic review by Zengerling et al,'' tumor size was found to
be significantly associated with relapse in CSI patients.
Furthermore, as reported in a multi-institutional study by
Dieckmann et al'* on patients with tumors >5 cm, carbo-
platin is the primary treatment modality. According to
these studies, we conclude that patients with CSI who
have a tumor with a maximal diameter >4 cm should
receive salvage therapy after orchiectomy.

As shown in recent studies, radiotherapy was significantly
associated with severe side effects; therefore, the use of RT has
been criticized.'* As shown in the study by Maroto et al,'* the
risk of a second solid non-germ-cell tumor is approximately
doubled after radiotherapy or chemotherapy. Groot et al’ have
also conducted a large-scale multi-institutional study in 2018
and evaluated 5,848 one-year survivors treated for TC before
the age of 50 years between 1976 and 2007. After a median
follow-up of 14.1 years, 350 solid secondary malignant neo-
plasms were observed, indicating a 1.8-fold (95% CI: 1.6-2.0)
increased risk compared with the risk in the general

0.8+
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0.4

0.2
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T
0 20 40 60 80 100 120
Months

population. Moreover, this risk was dose-related. According
to our latest follow-up, none of the patients with relapsed CSI
from our center died after salvage therapy. According to these
data, we consider active surveillance as the first option for
stage | seminoma, and chemotherapy could be the salvage
treatment after relapse.

Of 24 patients with metastasis (CSII and CSIII), 11
(45.8%) were followed-up. Among them, nine (81.8%)
received chemotherapy or radiotherapy, seven (63.6%)
received cisplatin-based chemotherapy, one (9.1%) received
salvage radiotherapy after relapse, one (9.1%) received radio-
therapy as post-orchiectomy treatment, and one (9.1%)
(T2N1M1aS1 CSllla) received both chemotherapy and radio-
therapy as salvage therapies. These data show that post-
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Figure 3 4-year and 8-year PFS probabilities in CSI patients.
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Figure 4 (A) 4-year PFS probabilities in CSIA patients, (B) 4-year PFS probabilities in CSIIA patients.

orchiectomy therapy is recommended in patients with metas-
tasis and that chemotherapy may be used more frequently. As
demonstrated by the NCCN and EAU guidelines,* for
patients with advanced-stage disease, chemotherapy and
radiotherapy could be the recommended treatment options.
In patients with CSIIA and IIB, varied doses of cisplatin-
based chemotherapy and radiotherapy to the para-aortic and
ipsilateral iliac fields are highly recommended in both guide-
lines. However, a recent study conducted by Glaser et al
showed that patients with CSIIA who received radiotherapy
had improved survival than patients who received chemother-
apy. In addition, for patients with CSIIB who received radio-
therapy and chemotherapy, no significant difference was
observed in terms of 5-year survival.'> For advanced meta-
static seminoma (CSIIC and CSIII), both guidelines have
recommended different regimens of cisplatin-based
chemotherapy.®*

According to the data from our institute, the 4- and
8-year PFS probabilitis were 96.4% and 90% in all
patients with CSI (Figure 3), respectively. The 2-year
OS probability was 98.6% in all patients, whereas the
4-year PFS probability in patients with CSIA and IIA
were 91.9% and 83.3% (Figure 4), respectively. Overall,
the 2-, 4-, and 8-year PFS probabilitis in all seminoma
patients were 98.8%, 93.6%, and 85.3%, respectively,
suggesting that the prognosis of TS was found to be
relatively good. The Japanese Urological Association
conducted a similar nationwide investigation on TC by
registering patients newly diagnosed with TCs in 2005
and 2008. The 1- and 3-year OS probabilitis in their

study were 98.3% and 96.8%, respectively, which
showed a good prognosis even at an advanced stage.'®

The present study has several limitations. First, not all
clinical data were collected, including tumor marker
levels, clinical stage, dose of chemotherapy, and radio-
therapy. However, this could not be avoided due to its
retrospective nature. Second, the study lasted for over a
10—year period; therefore, 44 patients were lost to follow-
up due to missing contact information and other unavoid-
able reasons. However, we compared the baseline charac-
ters of followed and lost patients and found no significant
difference (Table 5). So we consider the outcome of those
lost patients is similar to our results.

Conclusion

According to our study, based on the good prognosis of
patients with CSI seminoma, surveillance after orchiectomy
is important for this group of patients. We recommend cispla-
tin-based chemotherapy as salvage therapy for patients with
CSIL In addition, patients with a maximal tumor diameter
>4 ¢cm should receive post-surgery chemotherapy. In our cen-
ter, most patients with metastasis received varied doses and

Table 5 Comparison of baseline characters of patients followed

and lost
Followed Lost P-value
Patients 81 46
Age (Median) 39.00 34.50 0.309
Surgery 0.683
Clinical stage 0.075
Site 0.674
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cycles of cisplatin-based chemotherapy after orchiectomy, and

a relatively good prognosis was observed.
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