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Abstract
Introduction: The impact of teratomatous elements in orchi-
ectomy specimens of metastasized testicular germ cell tu-
mors (TGCT) regarding oncological outcome is still unclear. 
Methods: We performed a retrospective analysis including 
146 patients with metastasized TGCT analysing patient char-
acteristics. Results: Twenty-six (18%) of all patients showed 
teratomatous elements in the orchiectomy specimens. TGCT 
with teratomatous elements showed a significantly higher 
frequency of clinical-stage 2C-3 disease (73 vs. 49%, p = 
0.031), visceral metastases (58 vs. 32%, p = 0.015), and poor 
prognosis (p = 0.011) than TGCT without teratomatous ele-
ments. Teratoma-containing TGCT revealed a significantly 
higher rate of post-chemotherapy retroperitoneal lymph 
node dissection (PC-RPLND, 54 vs. 32%, p = 0.041), with tera-
tomatous elements being more often present in the PC-
RPLND specimens (43 vs. 11%, p = 0.020) than nonteratoma-

containing primaries. In the Kaplan-Meier estimates, the 
presence of teratomatous elements in orchiectomy speci-
mens was associated with a significantly reduced relapse-
free survival (RFS) (p = 0.049) during a median follow-up of 
36 months (10–115.5). Conclusions: The presence of tera-
tomatous elements in orchiectomy specimens is associated 
with an advanced tumor stage, worse treatment response  
as well as a reduced RFS in metastasized TGCT. Consequent-
ly, the presence of teratomatous elements might act as  
a reliable stratification tool for treatment decision in TGCT 
patients. © 2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Testicular germ cell tumors (TGCT) represent the 
most common solid malignancy in young men between 
the ages of 20 and 40 years [1]. Histologically they can be 
differentiated between seminomatous and nonsemino-
matous TGCT, of which nonseminomas may have 1 or 
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more histological components, for example, teratoma-
tous elements [1, 2]. Metastasized TGCT are classified ac-
cording to the International Germ Cell Cancer Collab-
orative Group (IGCCCG) risk classification that reported 
5-year survival rates depending on the anatomical local-
ization of the primary (gonadal vs. extragonadal) and me-
tastases (lymph nodes, pulmonary, and nonpulmonary 
metastasis) as well as tumor biology (tumor markers) [3–
7]. The vast majority of metastasized TGCT is sensitive to 
cisplatin-based chemotherapy, resulting in cure rates of 
over 80% across all risk groups. However, cure rates de-
pend on the IGCCCG risk classification, as approximate-
ly 10% of patients with a good prognosis, 20–30% with an 
intermediate prognosis, and 50–60% with a poor progno-
sis will nevertheless die from the TGCT [4, 6]. Further-
more, chemosensitivity seems to depend on the different 
histologic subtypes [8, 9]. As such, prior single-center 
studies revealed that nonseminomatous TGCT with tera-
tomatous elements in the orchiectomy specimens are as-
sociated with a worse response to systemic therapy and 
have an increased probability of a post-chemotherapy 
retroperitoneal lymphadenectomy (PC-RPLND) com-
pared to TGCT without teratomatous elements in the or-
chiectomy specimens [10–12]. Furthermore, TGCT with 
teratomatous elements had a higher risk of metastases 
than nonteratoma-containing primaries [12, 13]. How-
ever, the influence of teratomatous elements in the pri-
mary tumor on relapse-free survival (RFS), especially re-
garding up-to-date treatment options, remains unclear. 
Consequently, the aim of this study was to analyze the 

impact of teratomatous elements in orchiectomy speci-
mens of metastasized TGCT regarding clinical stage, 
treatment options as well as follow-up.

Materials and Methods

Study Population
We retrospectively analyzed the TGCT database at the Univer-

sity Hospital of Cologne as an observational cohort study. 146 pa-
tients diagnosed with metastasized TGCT (ICD-10 code C62) that 
were referred to our department between 2014 and 2019 due to 
their initial diagnosis of TGCT or for follow-up visits of an existing 
TGCT are included in the study. We collected data on age, histol-
ogy, clinical stage, and IGCCCG risk classification. Moreover, the 
type and duration of treatment as well as follow-up analyses were 
analyzed. Survival time was available for 130 patients. Subgroup 
analysis regarding the presence of teratomatous elements in the 
orchiectomy specimens was performed. Nonseminoma patients 
with seminoma elements in the primary as well as patients with 
pure seminoma were included in the study. Our study complies 
with the Declaration of Helsinki and local Ethics Committee ap-
proval was obtained (20-1229).

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics 

for Windows, Version 23.0 (Armonk, NY, USA). Continuous vari-
ables are presented as median (25th–75th percentile), categorical 
variables are given as n (%). Mann-Whitney U test for a pairwise 
comparisons of continuous variables and Pearson’s χ2 test for cat-
egorical variables. RFS and overall survival (OS) were estimated 
using the Kaplan-Maier method and compared patients with and 
without teratomatous elements in the orchiectomy specimens us-
ing the log-rank test. All reported p values are 2-sided, and p values 
<0.05 were considered statistically significant.

Table 1. Patient characteristics of study population (n = 146)

Patient characteristic Total 
(n = 146)

Teratomous  
elements 
(n = 26/146) (18%)

No teratomous  
elements 
(n = 120/146) (82%)

p value

Age, years – pure seminoma included 33 (27–39) 27 (22–31) 34 (29–40) <0.001
Age, years – pure seminoma excluded 30 (24–38) 27 (22–31) 32 (28–39) <0.001
Age, years – pure seminoma and all  
seminomatous elements excluded

31 (23–38) 26 (22–31) 33 (28–41) <0.001

Subtypes of histology*
Seminoma 90 (63) 4 (16) 86 (72) 0.001
Embryonal carcinoma 69 (48) 17 (65) 52 (43) 0.041
Yolk sac tumor 17 (12) 7 (30) 10 (8) 0.007
Choriocarcinoma 18 (12) 9 (35) 9 (7) 0.001

Subtype of teratomatous element
Mature teratoma – 10 (67) –
Immature teratoma – 5 (33) –

Continuous variables are presented as median [IQR], categorical variables are given as n (%). * Multiple answers possible.
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Results

Description of Study Population
Of the eligible 146 patients with metastasized TGCT, 

26 (18%) showed teratomatous elements in the orchiec-
tomy specimens (Table 1). We first evaluated the age of 
our cohort of patients analysing (A) the whole cohort of 
patients (n = 146), (B) the whole cohort of patients ex-
cluding pure seminoma in the orchiectomy specimens 
(n = 83), and (C) the whole cohort of patients excluding 
pure seminoma as well as nonseminoma patients with 
seminoma elements in the orchiectomy specimens (n = 
56). In all groups, patients with teratomatous elements 
were significantly younger compared to those patients 
without teratomatous elements (p < 0,001, Table 1). The 
whole cohort of patients (A) showed a median age of 33 
years (27–39), while both subgroups of patients were 
younger (B: 30 years [24–38]; C: 31 years [23–38]).

Histological Characteristics
First, we compared the histological characteristics of 

patients with teratomatous elements to those without 
teratomatous elements in the orchiectomy specimens 
(Table 1). Regarding the occurrence of nonteratomatous 
elements in the orchiectomy specimens, seminomatous ele-
ments were predominantly found (63%), followed by 

embryonal carcinoma (48%), yolk sac tumor (12%), and 
choriocarcinoma (12%; Table  1). Teratoma-containing 
orchiectomy specimens showed a significantly higher 
co-occurrence of embryonal carcinoma (65 vs. 43%, p = 
0.041; Table 1), yolk sac tumor (30 vs. 8%, p = 0.007; Table 1), 
and choriocarcinoma (35 vs. 7%, p < 0.001; Table 1) than tu-
mors without teratomatous elements, but a significantly 
lower co-occurrence of seminoma (16 vs. 72%, p < 0.001; 
Table 1). According to a prior existing classification, mature 
teratoma was found in 67% of all orchiectomy specimens 
with teratomatous elements compared to immature terato-
ma, which was identified in 33% (Table 1).

Clinical Stage and IGCCCG Risk Classification
We next evaluated the clinical stage as well as prognos-

tic group according to the IGCCCG risk classification sys-
tem (Table 2). Here, TGCT with teratomatous elements 
showed a significantly higher frequency of clinical-stage 
2C-3 disease (73 vs. 49%, p = 0.031; Table 2) as well as vis-
ceral metastatic disease (58 vs. 32%, p = 0.015; Table 2) 
than TGCT without teratomatous elements. Furthermore, 
teratoma-containing TGCT was associated with a signifi-
cantly higher frequency of IGCCCG poor prognosis than 
nonteratoma-containing primaries (p = 0.011; Table 2). 
However, we did not find any significant differences re-
garding the s-stage (Table 2).

Table 2. Clinical stage and IGCCCG risk classification of study population (n = 146)

Patient characteristic Total 
(n = 146)

Teratomous elements 
(n = 26/146) (18%)

Teratomous elements 
(n = 120/146) (82%)

p value

Visceral metastasis
M0 91 (63) 11 (42) 80 (68) 0.015M1 53 (37) 15 (58) 38 (32)

Clinical stage
IIA 37 (25) 5 (19) 32 (27)
IIB 31 (21) 2 (8) 29 (24)
IIC 11 (8) 2 (8) 9 (8)
III 67 (46) 17 (65) 50 (41)

Clinical stage ≥ IIC 78 (53) 19 (73) 59 (49) 0.031
IGCCCG risk classification

Good 98 (71) 12 (50) 85 (75)
0.011Intermediate 21 (15) 5 (21) 16 (14)

Poor 20 (14) 7 (29) 13 (11)
S-stage

S0 28 (23) 3 (14) 25 (25)

0.139S1 46 (38) 8 (36) 38 (38)
S2 31 (25) 6 (27) 25 (25)
S3 17 (14) 5 (23) 12 (12)

Categorical variables are given as n (%). IGCCCG, International Germ Cell Cancer Collaborative Group.
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Table 3. Treatment options of study population (n = 146)

Patient characteristic Total 
(n = 146), %

Teratomous elements 
(n = 26/146) (18%)

Teratomous elements 
(n = 120/146) (82%)

p value

Chemotherapy regime* (radiotherapy excluded)
2× BEP 15 (11) 3 (12) 12 (11)

0.144

3× BEP 49 (38) 8 (31) 41 (41)
4× BEP 47 (38) 9 (34) 38 (37)
4× PEI 7 (5) 4 (15) 3 (3)
3× PEI 3 (2) 1 (4) 2 (2)
2× PEI 4 (3) 0 4 (4)
2× EP 1 (1) 0 1 (1)
3× TIP (due to other tumor) 1 (1) 0 1 (1)
7× VeIP 1 (1) 1 (4) 0

PC-RPLND (radiotherapy excluded) 50 (36) 14 (54) 36 (32) 0.041
Histology of PC-RPLND

Necrosis/vital carcinoma 40 (80) 8 (57) 32 (89) 0.020Teratoma 10 (20) 6 (43) 4 (11)

Categorical variables are given as n (%). BEP, Cisplatin/Etoposide/Bleomycin; TIP, Cisplatin/Ifosfamide/
Paclitaxel; PEI, Cisplatin/Etopside/Ifosfamide; EP, Cisplatin/Etoposide; PC-RPLND, post-chemotherapy 
retroperitoneal lymph node dissection. * Information missing in 8 patients.
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Fig. 1. Kaplan-Meier estimates for RFS of 
study population comparing patients with 
and without teratomatous elements in or-
chiectomy specimens (n = 130). IGCCCG, 
International Germ Cell Cancer Collabora-
tive Group; IQR, Interquartile range; PC-
RPLND, post-chemotherapy retroperito-
neal lymphadenectomy; RFS, relapse-free 
survival; TGCT, testicular germ cell tu-
mors.
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Treatment Options
Regarding treatment options, patients with tera-

tomatous elements revealed a significantly higher rate 
of retroperitoneal lymph node dissection after chemo-
therapy (54 vs. 32%, p = 0.041; Table  3) than TGCT 
without teratomatous elements. Here, patients with 
teratomatous elements in the orchiectomy specimens 
showed significantly more often teratoma in the PC-
RPLND specimens (43 vs. 11%) than TGCT without 
teratomatous elements in the orchiectomy specimens 
(p = 0.020, Table 3). There was no difference in the che-
motherapy regime used in the study population (p = 
0.144, Table 3). Residuals after PC-RPLND occurred in 
1/50 patient (2%), leading to disease progression dur-
ing follow-up. 9 patients (9/146) were primarily treat-
ed with radiotherapy.

RFS and Overall Survival
The analysis of study population revealed that 9/22 (41%) 

patients with teratomatous elements in orchiectomy speci-
mens relapsed compared to 18/108 (17%) patients without 
teratomatous elements (p = 0.032). In the Kaplan-Meier es-
timates, the presence of teratomatous elements in orchiec-
tomy specimens was associated with a significantly reduced 
RFS (p = 0.049, Fig. 1). The median time of follow-up with 
respect to RFS was 36 months (IQR: 10–115.5). The median 
RFS for teratoma-containing TGCT was 240 months com-
pared to 114 months for nonteratoma-containing prima-
ries. Thus, patients with teratomatous elements showed a 
trend toward higher rates of late relapses after 2 years than 
patients without teratomatous elements in the orchiectomy 
(p = 0.053). One (5%) of all patients with teratomatous 
elements and 8 (6%) of all patients without teratomatous 
elements deceased during follow-up. Until the end of 
follow-up, the presence of teratomatous elements had no 
impact on the OS (p = 0.534), however, the median OS was 
not reached. Similar results were found in the subgroup 
analysis that excludes pure seminoma (RFS: p = 0.021, see 
online suppl. Fig. 1; for all online suppl. material, see www.
karger.com/doi/10.1159/000515715; OS p = 0.788).

Discussion/Conclusion

Besides clinical stage and IGCCCG risk classification, 
treatment response seems to depend on the different his-
tologic subtypes, especially the presence of teratoma [10–
13]. In our study, we showed that TGCT with teratoma-
tous elements in the orchiectomy specimens is more 
likely to have an advanced tumor stage than TGCT with-

out teratomatous elements. Furthermore, teratoma-
containing primaries showed a lower remission rate af-
ter chemotherapy, leading to a higher rate of teratoma 
in the PC-RPLND specimens as well as a significantly 
reduced RFS compared to nonteratoma-containing pri-
maries. Currently, there are only very few clinical stud-
ies available analyzing the possible influence of tera-
tomatous elements of nonseminomatous metastasized 
TGCT regarding the treatment response as well as fol-
low-up analysis [10–15].

First, we evaluated the presence of nonteratomatous 
elements in teratoma-containing orchiectomy speci-
mens. Here, we revealed a higher co-occurrence of cho-
riocarcinoma, embryonal carcinoma as well as yolk sac 
tumor, but a lower co-occurrence of seminoma together 
with teratomatous elements. In contrast to these results, 
a prior study including 118 nonseminomatous TGCT 
patients described that the occurrence of teratomatous 
elements was most frequently associated with chorio-
carcinomatous elements [13]. As this is the only study 
available in literature, a connection between the co-oc-
currence of the histological subtypes is difficult to draw. 
Another prior study of our working group revealed that 
all patients with metastasized teratoma showed micro-
focal nonseminomatous components or a burned-out 
tumor in the orchiectomy specimens after a detailed review 
of the primary tumor of initially supposed pure testicu-
lar teratoma [14]. Describing the malignant potential of 
pure mature teratoma, we thus recommend a detailed 
pathohistological analysis of serial sections of all orchi-
ectomy specimens.

PC-RPLND is performed as part of the guideline-rec-
ommended multimodal therapy of advanced TGCT with 
residual masses >1 cm [1, 2]. Histopathological analysis 
revealed that 30–60% and 8–25% of the residual tumors 
harbor teratoma or vital carcinoma in the PC-RPLND 
specimens [1, 2]. Regarding the subgroup analysis of or-
chiectomy specimens, TGCT with teratomatous elements 
showed a lower remission rate after chemotherapy and 
thus a higher rate of teratoma in the PC-RPLND speci-
mens than TGCT without teratomatous elements [10–
15]. In line, a retrospective review performed by the Indi-
ana University including 644 patients, found teratoma 
elements in the PC-RPLND specimens in 86% of all tera-
toma-containing primaries compared to only 48% of all 
nonteratoma-containing primaries [11]. Furthermore, a 
prior study of our working group described the malig-
nant potential of patients with supposedly pure testicular 
teratoma in the orchiectomy specimens and found a 
significant histology (3 teratomas, 1 choriocarcinoma, 
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and 1 malignant somatic transformation) in the PC-
RPLND specimens in 83% of all cases [14]. Another 
study analyzing specimens of primary RPLND de-
scribed positive lymph nodes in 43% of all primary 
RPLND specimens, of which 30% contained teratoma-
tous elements [12]. Furthermore, our study revealed 
that teratoma-containing primaries were associated 
with an advanced tumor stage namely a significantly 
higher frequency of clinical-stage 2C-3 disease, viscer-
al metastatic disease, and higher frequency of poor 
prognosis. A prior study on 118 TGCT patients came 
to a similar conclusions, as they showed teratoma-con-
taining primaries to have an almost 5-fold higher risk 
of metastases than nonteratoma-containing primaries 
[13]. Taken together, these analyses clearly demon-
strate that teratoma-containing primaries represent 
tumors with a high risk for metastatic disease as well as 
significant histology (teratoma or vital carcinoma) in 
the RPLND specimens. Consequently, PC-RPLND 
should be performed in teratomatous-containing pri-
maries, especially in case of residual masses >1 cm [1]. 
However, the absence of teratomatous elements in the 
orchiectomy specimen do not reliably predict the ab-
sence of teratoma in the PC-RPLND specimen. There-
fore, the EAU guidelines currently recommend a PC-
RPLND in case of residual masses >1 cm after chemo-
therapy irrespective of the presence or absence of 
teratoma in the orchiectomy specimen [1].

In a retrospective single-center study on 193 patients 
with metastatic nonseminomatous TGCT and a median 
follow-up of 17 (0.3–35) years, patients with teratoma-
tous elements in the orchiectomy specimens had a higher 
tumor-specific mortality rate than TGCT without tera-
tomatous and seminomatous elements (27.4 vs. 17.4% vs. 
10.3%, p = 0.03) [15]. Furthermore, the mortality rate of 
TCGT patients with teratomatous elements in the pri-
mary tumor was associated with chemoresistance, the 
presence of nonteratomatous tumor elements, and an in-
creased frequency of extraperitoneal visceral metastasis 
[15]. In our study, a reduced OS has not been demon-
strated. As this might be due to the relatively short follow-
up, future analysis will lead to similar results. However, 
our study for the first time analyzed the influence of tera-
tomatous elements in orchiectomy specimens on RFS 
and described it as significantly reduced during a median 
follow-up of 36 months. Furthermore, patients with tera-
tomatous elements showed a trend towards higher rates 
of late relapses after 2 years than patients without tera-
tomatous elements in the orchiectomy. Consequently, a 
guideline concordant treatment as well as follow-up is of 

utmost importance in order to optimize the RFS in this 
cohort of patients [1].

Although our study is one of the largest studies with a 
contemporary patient cohort, the limitation of this study 
is its retrospective design and the relatively short follow-
up, thus missing to reach a median OS. Given that this is 
a single-center series, our findings need validation in an 
independent cohort. In order to further corroborate with 
the beforementioned findings, we initiated a national reg-
ister study to be realized within the German Testicular 
Cancer Study Group which also includes a translational 
project of gene expression and immunohistochemical as-
pects.

Taken together, our study revealed that the presence 
of teratomatous elements in orchiectomy specimens is as-
sociated with an advanced tumor stage, worse treatment 
response as well as a reduced RFS in metastasized TGCT. 
Therefore, PC-RPLND remains the standard approach in 
patients with residual masses >1 cm of metastatic non-
seminomatous TGCT. However, in the future, presence 
of teratomatous elements might act as a reliable stratifica-
tion tool for PC-RPLND.
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