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Context: Guidelines recommend primary retroperitoneal lymph node dissection
(RPLND) as a treatment option for tumour marker–negative stage II nonseminomatous
germ cell tumour (NSGCT).
Objective: To review the literature on oncological outcomes for men with stage II NSGCT
treated with RPLND.
Evidence acquisition: A systematic review of studies describing clinicopathological out-
comes following primary RPLND in stage II NSGCT was conducted in the MEDLINE,
EMBASE, and Cochrane Database of Systematic Reviews databases according to the
Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) statement. Baseline data, perioperative and postoperative parameters, and
oncological outcomes were collected.
Evidence synthesis: In total, 12 of 4387 studies were included, from which we collected
data for 835 men. Among men with clinical stage II NSGCT, pathological stage II was con-
firmed in 615 of 790 patients (78%). Most studies administered adjuvant chemotherapy
in cases with large lymph nodes, multiple affected lymph nodes, or persistently elevated
tumour markers. Recurrence was observed in 12–40% of patients without adjuvant
chemotherapy and 0–4% of patients who received adjuvant chemotherapy.
Conclusions: The literature describing RPLND in clinical stage II NSGCT is heterogeneous
and no meta-analysis was possible, but RPLND can provide accurate staging and may be
curative in selected patients.
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Patient summary: We reviewed the literature to summarise results after surgical
removal of enlarged lymph nodes in the back of the abdomen in men with testis cancer.
This procedure provides accurate information on how far the cancer has spread and may
provide a cure in selected patients.
� 2022 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
1. Introduction

Retroperitoneal lymph node dissection (RPLND) is the stan-
dard of care for men with nonseminomatous germ cell
tumour (NSGCT) and postchemotherapy retroperitoneal
residual masses or late recurrence. Current guidelines also
recommend primary RPLND as a treatment option for
marker-negative clinical stage II NSGCT. This recommenda-
tion is primarily based on the rationale that the retroperi-
toneum is the initial site of metastatic spread for more
than 80% of patients and the most frequent site of chemore-
sistant teratoma and dedifferentiated histologies.

As evidence regarding long-term morbidities associated
with chemotherapy in NSGCT continues to accumulate, as
well as evidence regarding the risk of late relapse in the
retroperitoneum, several groups have reconsidered surgery
as a treatment option for stage II disease. Several high-
volume institutions have already substantially decreased
perioperative morbidity by applying new surgical tech-
niques, which further supports the use of surgery to treat
clinical stage II NSGCT. The aim of this review is to sum-
marise the literature on oncological outcomes after primary
RPLND in men with stage II NSGCT.
2. Evidence acquisition

This review was performed according to the Preferred
Reporting Items for Systematic Reviews (PRISMA-P) state-
ment [1,2]. A broad literature search was performed on June
8, 2021 using the electronic MEDLINE, EMBASE, and
Cochrane Database of Systematic Reviews databases using
several combinations, synonyms, and related search terms
for NSGCT and retroperitoneal lymphadenectomy. The
detailed search protocol can be found in the Supplementary
material.

Non-English studies were excluded unless the corre-
sponding abstracts were available in English or the full texts
were available in French, Spanish, Italian, or German. The
reference lists of the articles identified were manually
screened for possible further publications. Duplicates were
filtered using Covidence (Veritas Health Innovation, Mel-
bourne, Australia) and then all titles, abstracts, and full texts
were screened for appropriateness by two investigators
using Covidence. Articles for the same cohort were
excluded. Any discrepancies were resolved by a third inves-
tigator (C.D.F.). Only published manuscripts on cohorts
comprising at least ten patients with clinical stage II NSGCT
were included.
2.1. Outcome measures included

Studies reporting on oncological outcomes, including
recurrence-free survival, cancer-specific survival, and over-
Lonati, L. Antonelli et al., Tre
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all survival, as well as the use of adjuvant chemotherapy
after RPLND were considered. No controls were predefined
in the search strategy in order to capture all the relevant
literature.
2.2. Data extraction

A data extraction sheet was developed according to the
template published by the Cochrane Collaboration. Data
on study design, patients included, clinical staging, clinico-
pathological factors, treatment, and follow-up were col-
lected. One investigator (A.N.) extracted the data, and a
second (C.D.F.) reviewed the extracted data. Disagreements
were discussed and resolved via consensus. As all the eligi-
ble studies except for one were retrospective reports, we
did not carry out any meta-analysis.
3. Evidence synthesis

After deduplication, we identified 4387publications that
met the initial search criteria and proceeded with title and
abstract screening and then review of 455 full texts. In total,
12 studies were selected for inclusion, of which 11 were ret-
rospective in nature (Supplementary Table 1). Eight publi-
cations were excluded because of multiple publications for
the same cohort [3–10].

Only one study was a prospective multicentre study, and
there were no randomised controlled trials in the selection.
The 12 studies included a total of 2535 patients with germ
cell tumours of any stage, of whom 835 had clinical stage II
NSGCT. The number of patients included per study ranged
from 12 to 174.

The decision to perform RPLND varied widely in the lit-
erature and was dependent on factors such as preoperative
serum tumour markers, orchiectomy histology, retroperi-
toneal lymph node size, and onset of disease. Three studies
performed RPLND only in patients with marker-negative
status before RPLND, whereas six also performed RPLND
in patients with marker-positive stage II disease. However,
the definition of elevated markers varied across studies.
For a-fetoprotein (AFP), cutoffs of >20 ng/ml [11] and >15
ng/ml [3,12] were applied, while cutoffs of >10 U/l [11]
and >2–2.2 U/l [3,12] were used for human chorionic gona-
dotropin (hCG). Two studies performed RPLND exclusively
in men with pure teratoma [13] or at least some teratoma
[14], whereas the remaining ten studies performed RPLND
regardless of the orchiectomy specimen histology. Eleven
studies performed RPLND in men with up to clinical stage
IIB disease, whereas one study [13] also performed RPLND
in men with clinical stage IIC NSGCT. Two studies explicitly
reported RPLND in men with metachronous clinical stage II
[10,15]. The remaining studies performed RPLND in the syn-
atment Outcomes for Men with Clinical Stage II Nonseminomatous Germ
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chronous and metachronous setting or did not specify the
setting.

Surgical access was transabdominal in 11 studies and not
described in the remaining one study. Eight studies men-
tioned surgical templates. One study used a bilateral RPLND
template for all patients [10], six studies used a bilateral or
unilateral template, and one study used a unilateral tem-
plate [14]. A nerve-sparing technique was mentioned in
three studies. Two studies included only men with patho-
logical stage II, and therefore comparison between clinical
and pathological stage was only possible in ten studies. In
those ten studies, some men with clinical stage II were
incorrectly designated as having metastatic disease, as no
cancer was found in the surgical specimen in 175 of 790
patients (22%; Table 1).

In the case of pathologically confirmed stage II disease,
use of adjuvant chemotherapy was heterogeneous and is
described separately for each study in Table 2. Notably,
one study used no adjuvant chemotherapy at all, and every
patient received adjuvant chemotherapy in another study.
The study in which no adjuvant chemotherapy was used
describes the course of disease among 14 men with cystic
metastases on imaging and pure teratoma in the orchiec-
tomy specimen [13]. After median follow-up of 7 yr, one
patient (7%), who was initially treated using a right modi-
fied template, experienced relapse 10 yr after the initial
RPLND in the para-aortic area and underwent salvage treat-
ment with three cycles of bleomycin, etoposide, and plat-
inum (BEP) and residual tumour resection. Conversely, in
one study in which two to four cycles of adjuvant
chemotherapy were given to all men with pathological
stage II disease, only 3/36 patients (8%) experienced a recur-
rence during a follow-up period of approximately 6 yr [11].
Except for the above-mentioned late relapse in the
retroperitoneum, the other studies had a short median time
to recurrence of between 1 and 7 mo.

In the remaining ten studies, use of chemotherapy was
heterogeneous and often depended on the volume of dis-
ease in the RPLND specimen. In these ten studies, subgroup
analyses showed recurrence after RPLND in 12–40% of
participants without adjuvant systemic chemotherapy
and 0–4% of patients who received adjuvant systemic
Table 1 – Concordance between clinical and pathological staging

Study Clinical stage

CS I CS II

Aass [11] 154 36 (all IIA)
Carlsson-Farrelly [20] 49 15 (all IIA)
Weissbach [21] 0 109 (IIA and IIB)

Douglawi [22] 214 60 (stage not further specified)
Pizzocaro [23] 0 91 (IIA 40, IIB 51)
Donohue [24] 5 135 (IIA 98, IIB 37)
Socinski [25] 25 12 (IIA and IIB)
Hamilton [15] 580 62

Initial: all stage I
At relapse: IIA and IIB

Labbate [26] 0 140 (all IIA)
Stephenson [12] 82 145 (IIA 122, IIB 23)
Total

AFP = a-fetoprotein; CS = clinical stage; hCG = human chorionic gonadotropin; R
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chemotherapy. Median follow-up among studies ranged
between 18 and 83 mo, with an overall median of 59 mo.
Overall survival rates ranged from 88% to 100%, and
disease-specific survival rates ranged from 97% to 100%.

The question of whether men with elevated tumour
markers before RPLND had a higher overall risk of recur-
rence was highlighted in one study. In this study, 8/45
patients (18%) with negative tumour markers before RPLND
received further treatment, compared to 9/17 patients (53%)
with elevated tumour markers before RPLND [15].
3.1. Discussion

The literature on oncological outcomes after RPLND in clin-
ical stage II NSGCT is heterogeneous. The cases included dif-
fered substantially in histopathology of the testicular
primary tumour, tumour marker levels, size and number
of retroperitoneal lymph nodes, the surgical templates,
and the use of adjuvant chemotherapy. Given this hetero-
geneity, we refrained from pooling the data in a meta-
analysis. Nevertheless, the series suggest that for patients
with clinical stage II NSGCT, RPLND can provide accurate
staging and is curative in some cases.

In view of the implementation of miR-371a-3p as a new
tumour marker in follow-up protocols [16], we anticipate
that in the near future an increasing number of patients will
present with stage II disease identified via earlier cross-
sectional imaging during follow-up of stage I disease
because of increasing miR-371a-3p levels. Because of lim-
ited experience with miR-371a-3p, most clinicians will
understandably prefer a histological confirmation in men
with borderline enlarged lymph nodes and elevated miR-
371a-3p over initiation of chemotherapy on the basis of a
potentially false-positive miR-371a-3p result. Use of miR-
371a-3p as a tumour marker reflects the role, potential
advantage, and future of primary RPLND in stage II non-
seminoma; however, three important questions should be
answered before an increase in the use of primary RPLND
in clinical stage II nonseminoma can be recommended.
The following three paragraphs discuss (1) which disease
stages are likely to be cured by primary RPLND alone;
(2) whether any and which surgical template should be
Patients with CS II, n/N

Vital cancer or teratoma
in RPLND specimen

Elevated tumour
markers before RPLND

26/36 (72%) 15/36 (42%)
7/15 (47%) 4/15 (27%)
96/109 (88%) Exact number unknown

48% AFP elevation
63% hCG elevation

51/60 (85%) 0
64/91 (70%) 49/91 (54%)
108/135 (80%) Not available
12/12 (100%) Not available
57/62 (92%) 17/62 (27%)

(at relapse, before RPLND)

98/125 (78%) 0
96/145 (66%) 16/145 (11%)
615/790 (78%)

PLND = retroperitoneal lymph node dissection.
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Table 2 – Use of adjuvant chemotherapy after retroperitoneal lymph node dissection and risk of recurrence

Study aCTx use and indication FU (mo) Recurrence, n/N

CS II PS II

Cary [13] No aCTx Median 83 1/14 (7%) 1/14 (7%)
Aass [11] All PS II received aCTx except for 2 patients with total necrotic lymph node metastases Median 70 3/36 (8%) 6/83 (7%)
With aCTx – 1/76 (1%)
Without aCTx – 5/5 (100%)

Carlsson-Farrelly
[20]

All PS II Mean 50 1/15 (7%) 0/25 (0%)

With aCTx 0/7 (0%) 0/25 (0%)
Without aCTx 1/8 (12%) 0

Weissbach [21] All PS II–III Median 36 7/109 (6%) 4/96 (4%)
With aCTx 4/96 (4%) 4/96 (4%)
Without aCTx 3/13 (23%) 0

Douglawi [22] pN2 and pN3 or patient preference Median 55 – 21/126 (17%)
With aCTx – 0/13 (0%)
Without aCTx – 21/113 (19%)

Pizzocaro [23] pN3 or persistent elevated tumour markers Median 60 17/91 (19%) 17/71 (24%)
With aCTx 0/30 (0)% 0/30 (0)
Without aCTx 17/61 (28%) 17/41 (41%)

Donohue [24] Part of RCT Mean 94 20/135 (15%) 18/108 (17%)
With aCTx – 0/59 (0%)
Without aCTx – 18/49 (37%)

Socinski [25] ‘‘Due to findings at resection’’ Median 56 2/12 (17%) 6/35 (17%)
With aCTx 0/7 (0%) 0/15 (0%)
Without aCTx 2/5 (40%) 6/20 (10%)

Williams [14] Not available Median 18 0/16 (0%) 0/19 (0%)
With aCTx – 0/3 (0%)
Without aCTx – 0/16 (0%)

Hamilton [15] Serum tumour markers elevated Median 91 12/62 (20%) –
With aCTx 0/3 (0%) –
Without aCTx 12/59 (20%) –

Labbate [26] Centre specific, pN0–3 Mean 60 – –
Stephenson [12] pN2–3 or pN0 and patient preference Not available – –

aCTx = adjuvant chemotherapy; CS = clinical stage; FU = follow-up; PS = pathological stage. RCT = randomized controlled trial.
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recommended; and (3) which patients may benefit from a
given number of cycles of adjuvant chemotherapy.

Potential predictors for recurrence after primary RPLND
as a single modality may include histology of the primary
tumour (presence of embryonal carcinoma or lymphovascu-
lar invasion [6]), elevated serum tumour marker levels, or
retroperitoneal lymph node size, number, and location.
The current guidelines only recommend primary RPLND
for men with clinical stage II NSGCT without elevated AFP
or hCG; this is supported by the series in our review, which
showed recurrence after RPLND in most patients with ele-
vated tumour markers [10,15].

However, our systematic review was not able to identify
further risk factors for recurrence. A new prediction model
based on individual-patient data is therefore an unmet
need.

Historically, bilateral RPLND led to anejaculation in
nearly all patients. According to anatomic mapping studies
of retroperitoneal metastases, several surgical templates
have been developed for men with clinical stage I disease
[17]. Treatment with template surgery versus a full bilateral
template involves a trade-off between preservation of ejac-
ulatory function, morbidity, and oncological results by
avoiding dissection in certain areas where metastatic dis-
ease is less likely. The templates used for these surgeries
in stage I disease or after chemotherapy are based on ana-
tomic mapping studies and rarely on studies with long-
term follow-up. By contrast, the literature on template sur-
gery in clinical stage II disease is limited. Eggener et al. [18]
published results for 80 men with pathologically confirmed
stage II disease, which certainly inflates the overall risk of
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metastatic disease in the retroperitoneum in comparison
to men with clinically suspected stage II NSGCT. Currently
there are no precise and sufficiently large anatomic map-
ping studies or series describing templates that are sup-
ported by long-term follow-up for men with clinical stage
II disease treated with primary RPLND.

The third important question involves the role of adju-
vant chemotherapy if vital cancer (eg, seminoma, yolk sac
carcinoma, embryonal carcinoma, or choriocarcinoma, but
not teratoma) is confirmed in the primary RPLND pathology
specimen. Men with no vital cancer at all or pure teratoma
most certainly do not benefit from adjuvant chemotherapy.
By contrast, those with both postpubertal teratoma and ele-
ments of vital cancer are at higher risk of microscopic meta-
static disease and consideration of adjuvant chemotherapy
could potentially be warranted in these cases. However, it
remains key to identify patients with a higher risk of recur-
rence (eg, with a primary tumour with lymphovascular
invasion) and to balance the risk and benefits of a lower
number of adjuvant chemotherapy cycles (1–2 cycles) to
reduce the overall treatment burden in comparison to wait-
ing and only treating men with metastatic recurrence with
three cycles of BEP. This discussion is very comparable to
the ongoing debate regarding adjuvant chemotherapy in
stage I NSGCT [19].

Testis cancers are rare and the literature consists of
mainly retrospective studies, so this review and the publica-
tions included are prone to bias. Our search criteria were
predefined but is possible that not all potentially relevant
studies were identified because of undetected imprecision
of our search strategy, which would have to be classified
atment Outcomes for Men with Clinical Stage II Nonseminomatous Germ
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as another potential source of bias. Because the studies
identified were not suitable for a study-level meta-
analysis, our aim was to collect retrospective data to pro-
vide more accurate recommendations regarding those three
important questions and to encourage collaborators to con-
tribute data.
4. Conclusions

In conclusion, primary RPLND in patients with stage II
NSGCT is an attractive treatment approach to improve stag-
ing in marker-negative low-volume stage II disease. Patho-
logical clarification of stage II NSGCT reduces overtreatment
with three or four cycles of chemotherapy in men with no
cancer or teratoma only in enlarged retroperitoneal lymph
nodes. Further research is required to clarify which patients
with stage II NSGCT benefit from RPLND only, and to define
the surgical template and indication and the number of
cycles and type of adjuvant chemotherapy.
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