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Abstract

Background: To date, the prognostic value of laterality for testicular 
germ cell tumors remains unknown. Herein, we describe this prog-
nostic factor in the Mexican population.

Methods: A retrospective single-center study that included 37 pa-
tients with primary testicular germ cell tumors was conducted. Pri-
mary outcome was recurrence-free survival (RFS) at 2 years. Second-
ary outcomes were RFS by histology, progression-free survival by 
laterality, and 2-year overall survival.

Results: Thirty-seven patients were included, of which five showed 
relapses. By laterality, the 2-year RFS rate was 100% for left tumors 
and 77.3% for right tumors, with a trend toward statistical signifi-
cance (P = 0.058). By histology, the RFS rate was higher for semino-
mas than non-seminomas (89% vs. 83%, respectively) without this 
difference being statistically significant. Progression-free survival 
was higher for right tumors than left tumors (91% vs. 80%, respec-
tively) but without reaching statistical significance. The overall sur-
vival rate for the entire cohort was 94.5%.

Conclusions: Our study shows that patients with primary germ cell 
tumors of the right testicle have a higher risk of recurrence than those 
with primary germ cell tumors of the left testicle, with a trend toward 
statistical significance.
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Introduction

Testicular germ cell tumors are the most common solid malig-

nant neoplasms in young adults, and their prognosis is one of 
the most favorable in terms of malignant diseases. Currently, 
the primary treatment and options for adjuvant and rescue 
treatment in case of relapse are well established [1].

Certain risk factors for testicular germ cell tumors, such 
as lymphovascular invasion, size, and rete testis invasion, have 
been identified. These risk factors in stage I disease may cause a 
greater risk of early recurrence, which is defined as the evidence 
of disease before 2 years post diagnosis. However, the prognos-
tic value of laterality of the primary tumor site is unknown [1].

Venous drainage could play an important role in early re-
currences because the anatomy of each testicle is different. The 
right testicular venous drainage occurs in the vena cava while 
the left testicular venous drainage occurs in the left renal vein, 
with a predictable pattern of lymphatic dissemination. For this 
reason, this study was conducted to verify whether tumors of 
the right testicle present a higher risk of early recurrence than 
those of the left testicle [2].

The pattern of lymphatic dissemination in the retrop-
eritoneum for this type of neoplasia is predictable. Typically, 
tumors originating from the right testicle mainly involve the 
interaortocaval nodes, while those originating from the left tes-
ticle involve the para-aortic nodes [3].

Limited information is available regarding the prognostic 
value of laterality for testicular germ cell tumors. An Austral-
ian study published in 1991, with more than 1,000 patients 
from a retrospective cohort, found that germ cell tumors are 
slightly predominant in the right testicle; however, it did not 
describe the prognostic value of this finding [4].

Thus, this retrospective single-center study was performed 
to determine the role of laterality in recurrence-free survival 
(RFS) at 2 years.

Materials and Methods

Study design and participants

This is an observational, descriptive, nonrandomized, single-
center study. Eligible participants were aged ≥ 18 years, with a 
primary testicular germ cell tumor, stage I - III according to the 
American Joint Committee on Cancer (AJCC) eighth edition 
classification and a follow-up of ≥ 2 years. Participants were 
excluded if they had bilateral testicular tumors or extratesticu-
lar primary germ cell tumors.
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The study protocol was approved by a research ethics 
committee and was performed in accordance with Good clini-
cal practice standards and the Declaration of Helsinki. The 
study protocol and subsequent amendments were approved by 
our Institutional Ethics Committee.

Outcomes

The primary outcome was the RFS at 2 years, which was de-
fined as the time at which a recurrence was detected in pa-
tients who underwent orchiectomy ± adjuvant chemotherapy 
and who were disease free. The secondary outcomes were RFS 
by histology, progression-free survival (PFS) by laterality (de-
fined as the presence of new lesions, an increase of 30% or 
more in size in the target lesions or death) and 2-year overall 
survival (OS; defined as the proportion of patients who re-
mained alive, regardless of disease progression).

Statistical analysis

The target sample size was approximately 39 participants to 
ensure an adequate number of patients for analysis. We esti-
mated a 20% reduction in the primary outcome with this sam-
ple size, with a P < 0.05 for statistical significance. Statistical 
analysis by intention to treat was performed using IBM SPSS 
software. Survival curves were analyzed using the Kaplan-
Meier method.

Results

From 2017 to 2019, 45 patients with a diagnosis of primary 
testicular germ cell tumor were analyzed in our hospital, re-
gardless of histology, stage, and/or prognostic group. Eight 

patients were excluded from this study due to lack of informa-
tion. For the 37 patients included, the median age was 33 years 
(range: 19 - 53 years), the proportion of seminoma and non-
seminoma cases was similar (51% vs. 49%), and left testicular 
tumors represented 41% of cases while right testicular tumors 
accounted for 59% of cases. Other characteristics of the pa-
tients are summarized in Table 1.

The primary outcome (RFS at 2 years) showed a trend to-
ward statistical significance. We found that five patients had 
recurrence and all of them were related to tumors of the right 
testicle with 2-year RFS rates of 100% and 77.3% in the left-
side and the right-side testicular germ cell tumors, respectively 
(P = 0.058, Fig. 1). The 2-year RFS rate for the entire cohort 

Table 1.  The Characteristics of the Patients

Characteristic Result (n = 37 patients)
Age 19 - 53 years (median 33 years)
Testicular pain 12 (32%)
Painless tumor 26 (70%)
Tumor size ≥ 3 cm 22 (59%)
Tumor size < 3 cm 15 (41%)
Clinic metastatic presentation 2 (5%)
Stage I 21 (56%)
Stages II - III 16 (44%)
Seminoma 19 (51%)
Non-seminoma 18 (49%)
Elevated markers 13 (34%)
Chemotherapy 15 (41%)
Right tumor 22 (59%)
Left tumor 15 (41%)

Figure 1. The recurrence-free survival as the primary outcome shows a higher risk in the right-side testicular germ cell tumors.
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was 86.5%. Four recurrences in the retroperitoneum and one 
distant recurrence were observed: three cases in initial stage 
IB, one case in initial stage IA, and one case in initial stage 
IIB that had shown a complete response with chemotherapy. 
Three recurrences occurred during active surveillance and two 
occurred after adjuvant chemotherapy.

We perform an analysis to determine if the size or nodal 
status were a confounding factor. We found that smaller tu-
mors had more recurrence risk but the difference in size (≥ 
3 cm vs. < 3 cm) was no significant (P = 0.581). The nodal 
status did not modify the primary outcome, the difference be-
tween nodal status (positive vs. negative) was non-significant 
(P = 0.685).

Regarding the secondary outcomes, we observed a higher 

RFS rate for seminomas (86%) than non-seminomas (83%), 
although this difference was not statistically significant (Fig. 
2). For PFS by laterality, the result was not statistically signifi-
cant; however, a tendency for higher PFS rate was observed 
for right tumors (91%) than left tumors (80%), while the PFS 
rate was 86.5% for the entire cohort (Fig. 3). The 2-year OS 
rate was 94.5% (two deaths in total, one due to surgical com-
plications after retroperitoneal lymphadenectomy and the oth-
er associated with pulmonary metastases).

Discussion

The primary outcome of this study shows a trend toward statis-

Figure 2. The difference in recurrence-free survival by histology is not significant.

Figure 3. The difference in progression-free survival is not significant.
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tical significance, indicating that primary germ cell tumors of 
the right testis present a higher risk of early recurrence, mainly 
in the retroperitoneum. The RFS rate at 2 years was 86.5%, 
being 100% and 77.3% for tumors of the left and right testes, 
respectively. To date, the impact of tumor laterality on relapses 
is unknown. Our study may be the basis for performing a study 
with a larger population to confirm the prognostic value of tu-
mor laterality for relapses.

The lymphatic dissemination in the retroperitoneum for 
testicular germ cell tumors is predictable. Typically, tumors 
originating from the right testicle mainly involve the interaor-
tocaval nodes, while those originating from the left testicle in-
volve the para-aortic nodes [3].

Although the mentioned lymphatic drainage pattern is the 
most frequent pattern according to laterality, there are other 
known patterns. In right tumors, the first level is the interaor-
tocaval region followed by the precaval and preaortic lymph 
nodes. In left tumors, the first level is the para-aortic nodes, 
followed by the preaortic nodes, and finally the interaortocaval 
nodes [5].

With respect to the size, we used the cutoff of 3 cm ac-
cording with AJCC the eighth in seminomas; this risk factor 
for recurrence was analyzed in stage I seminomas but the cut-
off was different, Tandstad et al in the Swedish and Norwegian 
Testicular Cancer Group (SWENOTECA) study used a 4 cm 
cutoff finding a major risk of recurrence in tumor > 4 cm with 
a hazard ratio (HR) of 2.7 [6].

Another confounding factor that we ruled out was the 
nodal status, even with stage II or III our result was not modi-
fied. One of the explanations of this result is the use of chemo-
therapy, radiotherapy, or retroperitoneal lymph node dissec-
tion in these stages. The result in our analysis is interesting 
and supports the laterality as an additional risk factor for re-
currence.

Regarding RFS rate by histology, our findings are similar 
to those reported by the SWENOTECA study in the case of 
non-seminomas, with RFS rates of 83% and 85%, respectively 
[7]. However, in the case of seminomas, we found a slightly 
lower RFS rate than that reported by SWENOTECA (89% 
vs. 93%) [6]. Notably, these two large SWENOTECA cohorts 
only included stage I tumors, which could explain the variation 
from our findings.

Regarding OS, we only have short-term findings, includ-
ing OS rates of 100% at 2 years in stage I and 94.5% for the 
entire cohort. Furthermore, no comparative result is available 
because other studies have reported OS at 5 years; thus, a long-
er follow-up is necessary for comparative analysis.

The strengths of this study include that it is the first study 
that reports laterality as a prognostic factor for recurrence in 
the Mexican population, and it may even be the first such study 
worldwide because no information was found in the PubMed 
or Cochrane databases. In addition, the study has an acceptable 
number of patients at a single center and was carried out in a 
private center, which specializes in oncological diseases and 
in which active surveillance and follow-up can be performed 
according to the international guidelines as we could rule out 
the size as nodal status as confounding factors.

The main limitation of this study was the methodology. 
This is a retrospective single-center study that included all 

stages of the disease in the cohort. Nevertheless, we believe 
that our study may be the basis for performing a larger analysis 
and involving more institutions to determine whether tumor 
laterality can be considered a risk factor for early recurrence 
with an impact on adjuvant stage I treatment. In this primary 
analysis, we could not determine the cancer-specific survival 
because the follow-up time is short.

In conclusion, we found that patients with primary germ 
cell tumors of the right testicle have a higher risk of recurrence 
than those with primary germ cell tumors of the left testicle, 
with a trend toward statistical significance.
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