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Summary

Purpose: The purpose of this study was to determine whether 
primary tumor localization may be a risk factor for relapse 
and survival in seminomatous germ cell tumors (GCT) patients.

Methods: In our study, 612 seminomatous GCT patients 
diagnosed in 22 centers between 01.01.1989 and 03.02.2019 
were retrospectively evaluated. Patient interview information, 
patient files and electronic system data were used for the study. 

Results: The primary tumor was localized in the right testis in 
305 (49.9%) patients and in 307 (50.1%) in the left testis. Mean 
age of the patients was 36 years (range 16-85±10.4).
The median follow-up period was 47 months (1-298). Recur-
rence was observed in 78 (12.7%) patients and 29 (4.7%) died 
during the follow-up period. Four-year overall survival (OS) was 
95.4% and 4-year progression-free survival (PFS) was 84.5%.
The relationship between localization and relapse was signifi-

cant in 197 patients with stage 2 and stage 3 (p=0.003). In 
this patient group, 41 (20.8%) relapses were observed. Thirty 
(73.2%) of the relapses were in the right testis and 11 (26.8%) 
in the left testis.
Four-year OS was 92.1% in patients with right tumor; and 
98.7% in patients with left tumor (p=0.007). When 612 patients 
were evaluated with a mean follow-up of 4 years, there was a 
6.6% survival advantage in patients with left testicular tumor 
and this difference was significant (p=0.007). 

Conclusion: Survival rates of patients with primary right tes-
ticular localization were worse compared with left testicular 
localization, and relapse rates were higher in stage 2 and 3 
patients with right testicular localization. 

Key words: testicular cancer, germ cell tumor, seminoma, pri-
mary tumor localization, prognosis, survey
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Introduction

 Testicular cancer is the most common solid 
malignancy in men aged 15-35 years, although it 
appears to be only 1% among solid tumors. Of tes-
ticular cancer 95% are germ cell tumors (GCT). Tes-
ticular GCT are divided into two histopathological 
groups; seminoma and non-seminoma. The group 
called pure seminoma constitutes approximately 
60% of the whole GCT [1,2].
 Of stage 1 seminoma patients 85% can be fol-
lowed without treatment for a long time with active 
surveliance after orchiectomy and in patients with 
retroperitoneal relapse during follow-up, treated as 
stage 2 at the time of diagnosis. Seminoma is very 
sensitive to radiotherapy and chemotherapy, and 
the cure rate is 90% with combined treatments. 
The majority of advanced stage and/or recurrent 
seminoma patients are treated with combinations 
of cisplatin-based chemotherapy. Advanced-stage 
seminoma patients are divided into good or moder-
ate risk groups according to the prognostic scor-
ing of International Germ Cell Cancer Collaborative 
Group (IGCCCG) [3]. According to IGCCCG scoring, 
90% of advanced-stage seminoma patients have a 
good risk score and 5-year PFS and OS rates are 90 
and 92%, respectively. The 5-year PFS and OS rates 
of patients in the middle-risk group of 10% were 
67 and 72%, respectively [4,5]. In other words, the 
higher the risk score, the higher the proportion of 
patients who do not benefit from treatment. Ad-
ditional risk scoring is then required. 
 Seminomatous GCT are spread by lymphovas-
cular route similar to other solid cancers [6]. When 
the vascular anatomy of the testes is evaluated, it 
is clear that the vascular structure of the right and 
left testicles have different drainages. While the 
venous system of the left testis drains into the left 
renal vein, the venous system of the right testis 
drains directly into the inferior vena cava. There-
fore, the right testis is exposed to less pressure and 
has relatively faster blood flow than the left testis. 
There is a hypothesis that due to the direct drain-
age to the heart and the low pressure in the vascu-
lar structure of the right testis the systemic spread 
will be higher in the right testicular cancer [7].
 The purpose of this study was to determine 
whether primary tumor localization may be a risk 
factor for relapse and survival in seminomatous 
GCT patients. 

Methods 

 612 seminoma patients diagnosed in 22 centers be-
tween 01.01.1989 and 03.02.2019 were retrospectively 
evaluated. Patient interview information, patient files 
and electronic system data were used for the study.

 Patient demographic status, tumor localization, 
stage and pathological parameters of the disease, hor-
mone values, treatment modality, treatment response 
and final status were recorded.
 The primary endpoints were OS and PFS. The date 
of diagnosis was adopted as the starting date for the OS 
and PFS. The endpoint for OS was the last control date 
for living patients and the death date for deceased pa-
tients. The endpoint for PFS was the first event date for 
relapse and distant metastasis, and the last control date 
for non-recurrent patients. The study included patients 
with pathologic diagnosis of seminoma with fully avail-
able information, and being in stages 1-3C according to 
AJCC 8. Patients with bilateral mass, missing file and 
follow-up information were excluded from the study.

n (%)

Localisation

Right 305 (49.9)

Left 307 (50.1)

Nodal involvement

Negative 292 (54.7)

Positive 322 (47.3)

Stage

1 414 (67.6)

2 108 (19.3)

3 80 (13.1)

RPLND

Negative 574 (93.8)

Positive 38 (6.2)

RT

Negative 531 (86.8)

Positive 81 (13.2)

First CT

Carbo 146 (42.6)

BEP 192 (55.9)

EP 5 (1.5)

Salvage CT (after relaps)

Negative 12 (15.4)

Positive 66 (84.6)

Salvage CT (after relapse) Protocols

BEP 34 (50.7)

TIP 26 (38.8)

CE 1 (1.5)

EP 2 (3)

VIP 4 (6)

Second Salvage CT Protocols

VIP 15 (71.4)

TIP 4 (19)

Gempox 2 (9.5)

Autologous Stem Cell Transplantation

Negative 600 (98.0)

Positive 12 (2.0)

Table 1. Patient data and treatment details
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Statistics

 SPSS Ver. 20 was used for statistical analyses. De-
scriptive statistics for continuous (quantitative) vari-
ables included mean, standard deviation, minimum and 
maximum values were expressed, while categorical 
variables are expressed as numbers (n) and ratios (%). 
The appropriateness of the data to normal distribution 
was examined statistically and visually, and it was de-
termined that it was suitable for normal distribution 
and parametric tests to be applied. The characteristics 
and categorical data of the patients were evaluated by 
Chi-square (x2) test. Student’s-t test was used for inde-
pendent group analysis. In cases where there were more 
than two variables, one way ANOVA was performed. 
Pearson correlation test was used for correlation be-
tween numerical variables. Kaplan-Meier method was 
used for univariate analysis and log rank test was used 
to compare survival curves. In multivariate analyses, 
Cox regression model was used. Statistical significance 
was set at p<0.05.

Results

 The primary tumor was localized in the right 
testis in 305 (49.9%) patients and in 307 (50.1%) 
in the left testis. Mean patient age was 36 years 
(range 16-85).
 Lymph node metastasis was observed in 322 
(52.7%) patients, while 289 (47.3%) were metasta-
sis-free. Of the patients 414 (67.6%) were diagnosed 
as stage 1 and 198 (32.4%) as stage 2 and stage 3. 
Patient data and treatment details are summarized 
in Table 1. 
 The median follow-up period was 47 months 
(1-298). Recurrence was observed in 78 patients 
(12.7%) and 29 (4.7%) died during the follow-up 
period. Four-year OS was 95.4% and 4-year PFS 
was 84.5% for all patients.

Detailed analysis of progression-free survival

 4-year and 5-year PFS were 85.4 and 82.9%, 
respectively. Relapses were most commonly ob-
served in the retroperitoneal region. Thirty-four 
patients (43.6%) had retroperitoneal metastasis, 
21 (27%) mediastinal, 13 (16.7%) intrabdominal, 7 
(9%) inguinal, and 2 (2.6%) had recurrence in the 
brain.
 Of the relapses 45 (57.7%) were in right tes-
ticular tumors and 33 (42.3%) were observed in 
patients in left testicular tumor (p=0.14). When 
all stages were evaluated together, there was no 
significant relationship between localization and 
relapse. When stage 1 patients were evaluated be-
tween themselves, there was no significant rela-
tionship between localization and relapse (p=0.19). 
The relationship between localization and relapse 
was significant in stage 2 and 3 (p=0.003).

 A total of 197 patients were evaluated in stages 
2-3. In this patient group, 41 (20.8%) relapses were 
observed. Thirty of the relapses were in tumors 
in the right testis (73.2%) and 11 (26.8%) of the 
tumors were in the left testis (Figure 1).
 There was a significant relationship between 
PFS and nodal metastasis. Four-year PFS was 91.6% 
in node-negative patients and 77.6% in node-posi-
tive patients (p<0.001), thus nodal metastasis was a 
risk factor for recurrence. The effect of nodal status 
on recurrence was also significant when evaluated 
by stage in multivariate analysis.
 There was a significant relationship between 
stage and relapse. Four-year PFS was 90% in stage 
1, 86% in stage 2, and 62.4% in stage 3 (p<0.001), 
thus significantly higher relapses were observed in 
advanced-stage patients.

Figure 1. Relapse rate according to localization in stages 
2-3 disease (p=0.003). 

Figure 2. Effect of CT on PFS in right localized stage 3 
tumors (p<0.001). 
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 The presence of metastasis at the time of diag-
nosis adversely affected PFS (p<0.001). The 4-year 
PFS was 70.9% in patients with metastasis and 86% 
in patients without metastasis. Relapse after pri-
mary treatment was significantly higher in patients 
with metastasis at the time of initial diagnosis.
 When the relationship between recurrences 
and the whole patient population was evaluated; 
no significant relationship between recurrence and 
chemotherapy (CT) was detected (p=0.33). However, 
when multivariate analysis examined the effect of 
CT according to stage, the difference became sig-
nificant (p<0.001). In detailed analyses, the effect 
of CT on relapse was significant in stage 1 patients 
(p<0.018); 4-year PFS in stage 1 patients receiv-
ing CT was 92.5% and 85.7% in those without CT. 
The contribution of CT in stage 2 patients was not 

significant (p<0.81). The positive effect of CT on 
PFS was especially significant in tumors located 
in the right testis. The positive effect of CT on PFS 
was also significant in stage 3 patients (p<0.001) 
(Figure 2).
 When CT was examined in detail, recurrence 
occurred in 43 (11.7%) of 343 patients who received 
CT in the first-line treatment [in 5 (3.4%) of 146 
patients receiving carboplatin and in 34 (18.5%) 
of 184 patients receiving BEP]. Recurrence was 
observed in 1 (20%) of 5 patients who received EP 
(p<0.001). Significantly higher recurrence rate was 
observed only in the arm receiving EP, and this 
significance persisted when corrected for stage in 
multivariate analysis.

Overall survival

 In our study group, 4-year OS was 95.4% for 
all patients.
 Four-year OS was 92.1% in patients with 
right tumor and 98.7% in patients with left tumor 
(p=0.007), showing a 6.6% survival advantage in 
patients with left testicular (p<0.007) (Figure 3).
 No mortality was observed in the median 
4-year follow-up period of patients receiving car-
boplatin, while 2 of the patients receiving BEP/EP 
died.
 The relationship between lymphovascular 
invasion (LVI) and OS was significant (p<0.042). 
Four-year OS was 93.8% in LVI positive patients 
and 98% in LVI negative patients (Figure 4).
 When the relationship between stage and OS 
was evaluated, lower OS was seen in advanced 
stage as expected (p<0.001). Four-year OS stage 1 
patients was 98.5%, 95.5% for stage 2 patients and 
79.8% for stage 3 patients.
 When relapsed/refractory patients were evalu-
ated, 4-year OS was 80.6% in salvage CT patients 
and 59.4% in non-salvage patients (p=0.028). Al-
though the difference was not significant, OS was 
higher in relapsed/refractory patients receiving 
salvage CT. No significant relationship was found 
between OS and different salvage CT protocols 
(p>0.05). 

Discussion

 Seminomas are chemosensitive and radiosen-
sitive tumors. Although their sensitivity is high, 
the long-term side effects of radiotherapy and 
chemotherapy and especially long-term survival 
data of stage 1 seminoma with only active surveli-
ance are controversial in determining the optimal 
treatment of patients [8,9].
 Although in non-seminoma GCT recurrences 
after 5 years follow-up are rare, recurrences of sem-

Figure 3. The relationship between localization and overall 
survival (OS) (p<0.007). 

Figure 4. Relationship between nodal invasion and overall 
survival (OS) (p<0.042).  

Nodal invasion
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inoma GCT patients can be quite high and therefore 
these patients need to be followed for at least 10 
years [10].
 In recent studies, designs have been planned to 
reveal risk factors for identifying high-risk patients 
in terms of recurrence in order to reduce side ef-
fects due to late recurrences and treatments [11,12]. 
In our study, we aimed to evaluate the effect of 
primary tumor location on recurrence and survival 
which have not been evaluated as a risk factor.
 Evaluation of the human anatomy shows that 
the lymphovascular structures of the double organs 
are asymmetric and the disease incidence and prog-
nosis of the right and left organs are also different 
due to the asymmetric structure [13]. To demon-
strate the effect of primary tumor localization on 
survival a study designed by Roychoudhuri et al 
including breast, lung, kidney, testicular and ovar-
ian cancer patients revealed that patients with left 
testicular cancer had better survival rates (p=0.05) 
[7]. When 612 patients were evaluated with a mean 
follow-up of 4 years, there was a 6.6% survival ad-
vantage in left localized tumors and this difference 
was significant (p<0.007). 
 The median follow-up period of our study was 
47 months (1-298). Recurrence was observed in 78 
(12.7%) patients and 29 (4.7%) patients died dur-
ing the follow-up period. This study showed that 
5-year PFS was 82.9%, relapses were most com-
mon in the retroperitoneal region (43.6%), and a 
significant relationship was found between stage 
and relapses. PFS was 90% for 4 years in stage 1, 
86% for 4 years in stage 2, and 62.4% for stage 3 in 
4 years (p <0.001). According to IGCCC data, 5-year 
PFS is 90%, 67% in stage 1 and stage 3 patients [3], 
respectively, and shows that our data are consistent 
with the literature.
 In a study planned by Haugnes et al which 
included seminoma patients, the 5-year relapse-
free survival rate was 95% [14]. In this study, the 
rate of stage 1 patients with good PFS was 85% 
compared to 67.6% in our study. In another study 
involving seminoma patients by Torgrim Tandstad 
et al, relapse-free interval was 92.6% [12]. The pre-
sent study has shown that advanced-stage semi-
noma cases are very rare (3%) but the rate of stage 
3 patients was 13.1% and it was concluded that 
the decrease in the rate of PFS was due to these 
patients.
 When all patients were evaluated in terms of 
relapse, no significant relationship was found be-
tween primary tumor localization and relapse. In 
stage 1 patients 30 (73.2%) patients with right pri-
mary testicular localization developed relapse, in 
contrast to 11 (26.8%) patients with left testicular 
localization. The reason for this difference is that 

the right testis is connected directly to the vena 
cava inferior and can pass to more systemic circula-
tion due to more blood supply and less pressure [7].
 In a study involving 232 seminoma patients 
by Haugnes et al, 5-year OS was 95% [14]. In our 
study, the 4-year OS was 95.4% for all patients and 
was similar to the literature. In a study by Tand-
stad et al 5-year OS was 98.1% in 1384 seminoma 
patients [12]. This take was considered to be higher 
in our study and we think that the reason for this 
was that the rate of stage 3 patients with poorer 
survival time was 3% of all cases. In our study, the 
percentage of stage 3 patients was 13.1%. When the 
effect of tumor localization was evaluated in terms 
of survival, 4-year OS was 92.1% in patients whose 
primary mass was localized in the right testis and 
98.7% in patients with left localization (p<0.007). 
In our study on non-seminomatous patients, when 
the factors affecting survival were evaluated, it was 
found that the localization of the primary mass in 
the right testicle was worse than the localization 
in the left testicle (n=337.6 months vs. not reached, 
p=0.001) [15].
 When CT protocol was examined in detail, re-
currence occurred in 43 (11.7%) of 343 patients 
who received CT in the first-line treatment: in 5 
(3.4%) of 146 patients receiving carboplatin; in 34 
(18.5%) of 184 patients receiving BEP; and in 1 
(20%) of 5 patients receiving EP (p<0.001). In previ-
ous studies, the relapse rate in patients receiving 
adjuvant carboplatin was between 1.4% and 5.0% 
[12,16,17]. In our study, the rate of relapse was 
3.4%, which is consistent with the literature, and 
in our study, as in other studies, relapse was most 
common in the retroperitoneal region [12,17].
 Pathologically, nodal status was found to be a 
risk factor for recurrence. The effect of nodal metas-
tasis on recurrence is also significant when evalu-
ated according to stage by multivariate analysis. In 
their study, Horwich et al [18] and Von de Maase H 
et al [19], it was stated that primary tumor diam-
eter and vascular invasion status were significant 
in terms of relapse. In the present study, 4-year 
OS was 93.8% in nodal-positive patients and 98% 
in nodal-negative patients. Nodal status had also 
a significant effect on OS (p<0.042). There was a 
significant relationship between PFS and lymph 
node status. Four-year PFS was 91.6% in node-neg-
ative patients and 77.6% in node-positive patients 
(p<0.001). Collectively, in our study it was observed 
that there was a significant correlation between 
nodal status and both OS and PFS, in accordance 
with the literature.
 The weak points of this study were the short 
follow-up period and its retrospective nature. The 
study was performed in a heterogeneous group of 
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patients. The strengths of the study were its multi-
center nature and research has been conducted on 
a large patient population. Its subject which has 
anatomical basis but has been underestimated has 
been studied in a large population.
 In conclusion, the primary risk factor for re-
lapse and survival caused by primary testicular 
localization, which has not been evaluated in the 
literature before, has been evaluated in detail in 
a large multicenter patient population. Survival 
rates of the patients with primary tumor with right 

localization were worse than those with primary 
tumor with left localization, and the relapse rates 
were higher in stage 2 and stage 3 patients with 
right testicular localization. Evaluating the study 
in a prospective design will be more clear in deter-
mining the effectiveness of primary tumor localiza-
tion as a risk factor for survival and relapse.
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