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. Background

hemotherapy with three cycles of platinum, etoposide,
nd bleomycin (PEB) or four cycles of platinum and etopo-
ide is the standard treatment option for clinical stage IIA/
seminoma, with relapse rates of 0–8% in clinical stage

IA and 8–14% in clinical stage IIB [1]. Historical use of radi-
tion therapy with doses of 30 Gy for clinical stage IIA and
6 Gy for clinical stage IIB has resulted in relapse rates of 9–
4% [1]. Despite low relapse rates and high cure rates, both
reatment options are associated with a risk of long-term
oxicities such as secondary malignancies and cardiovascu-
ar disease [2].

In an attempt to de-escalate the treatment burden
hile maintaining oncological efficacy, the potential role
f primary retroperitoneal lymph node dissection
RPLND) has been explored in four prospective and two
etrospective clinical studies involving a total of 296
atients [3–8]. The majority of patients underwent RPLND
or marker-negative seminoma of clinical stage IIA or
mall-volume clinical stage IIB, and only 34/296 (11.5%)
eceived adjuvant chemotherapy, which consisted of one
ycle of PEB in the majority of cases. The surgical
pproach was open transperitoneal or extraperitoneal
aparotomy for 238 patients (80%), and robot-assisted
urgery for 58 patients (20%). Median follow-up among
ll the studies was 33 mo, with a range of 23–58 mo for
he prospective studies, and 18–22 mo for the retrospec-
ive studies.
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ining, AI training, and similar technologies.
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The frequency of all surgery-related Clavien-Dindo com-
lications of grade 3a was low in all studies (ranging from
% to 12%), with antegrade ejaculation preservation in 90–
7% of cases. More than 90% of complications were related
o prolonged lymphorrhea or lymphocele.

Between 84% and 98% of patients harbored lymph node
icrometastases in the resected specimens; interestingly,
p to 5% of patients had nonseminomatous histology in
heir resected specimens. With regard to oncological out-
omes, 48 patients (16%) experienced relapse; >90% of the
ecurrences developed within the first 2 yr of follow-up.
nalysis of preoperative clinical, serological, and pathohis-
ological characteristics did not identify any marker predic-
ive for relapse. All of the patients were rescued by salvage
hemotherapy. Only ten patients (3.4%) had in-field
elapses, which underlines the generally high surgical qual-
ty for procedures performed by experienced surgeons at
igh-volume testicular cancer centers. The majority of
elapses were lymphonodular and developed retroperi-
oneally outside the field of resection; the minority devel-
ped as systemic metastases. Relapse rates were 0–7.5%
nd 14–30% for patients undergoing surgery with and with-
ut adjuvant chemotherapy, respectively (Table 1).

. Critical issues for primary nerve-sparing RPLND

PLND in early metastatic seminoma represents an
ncologically effective treatment if performed at high-
olume centers by surgeons experienced in testicular
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Table 1 Summary of prospective and retrospective studies investigating primary nerve-sparing retroperitoneal lymph node dissection in clinical stage IIA/B
seminomas

Study and desig N Dissection template Histolog aCTx, mFU, mo Relapses, CDC 3a, AGE
(%) n (%) (IQR) n (%) n (%) (%)

COTRIMS [5]
Prospective

34 Unilateral pN0: 8.9
pN+: 91.2

0 43.2
(12–81)

4 (11.8) 4 (12) 91

PRIMETEST [4]
Prospective

33 Unilateral pN0: 9
pN+: 91 (all >36 mo

10 (30) 3 (9) 94

SEMS [3]
Prospective

55 36 unilateral
19 bilateral

pN0: 16
pN+: 84 (12–61.6)

12 (21.8) 4 (7) 94

SWENOTECA [8]
Prospective

62 60 unilateral
2 bilateral

pN0: 1.6
pN+: 98.4

18 (29 23
(16–30)

6/44 (13.6
0/18 (0)b

3 (4.8) No dat

Indiana [6]
Retrospective

67 36 unilateral
31 bilateral

pN0: 1.5
pN+: 98.5 (12.3–36.1)

11 (16.9) 3 (4.5) 97

MSKCC [7]
Retrospective

45 bilateral pN0: 4.4
pN+: 95.4

16 (35 18.5
(12–42)

4/29 (13.8
1/16 (7.5)b

5 (11) No dat

Overall 29 199 unilateral
97 bilateral

pN0: 6.9
pN+: 93.1

34 (11 36 (13.7)
1 (2.9)b

22 (7.4) 94

aCTx = adjuvant chemotherapy; AGE = antegrade ejaculation; CDC = Clavien-Dindo complications by grade; IQR = interquartile range; mFU = median follow-
up; PS = prospective study; RS = retrospective study.
a Clavien-Dindo ≥ 3a, 1prospective, 2retrospective.
b Patients who received aCTx.

Table 2 Lymph node dissection templates for right-sided and left-sided
marker-negative clinical stage IIA/B seminomas

Right-sided primary tumor Left-sided primary tumor

Paracaval Para-aortic
Interaortocaval Preaortic with IMA as distal boundary
Para-aortic Interaortocaval
Common and external iliac artery Gonadal vessels
Gonadal vessels Lateral to the left ureter
Lateral to the right ureter

IMA = inferior mesenteric artery.
cancer surgery. Therefore, primary nerve-sparing RPLND
(nsRPLND) needs to be concentrated in tertiary referral cen-
ters, as recommended in the European Association of Urol-
ogy (EAU) guidelines [1]. The EAU guidelines panel is
currently evaluating primary RPLND as a treatment option
in early-stage metastatic seminoma, and the next update
will probably include this as a treatment option.

Besides surgical experience, patient selection is another
key factor for high oncological efficacy in patients with
pN1 disease and for avoidance of unnecessary surgery for
pN0 cases. According to published studies, more than 90%
of patients had small-volume disease ( 3 cm) and negative
tumor markers. In addition, among patients with relapse
after initial clinical stage I, only 5% had received adjuvant
carboplatin, with the remainder followed on surveillance.
These characteristics should be considered when counseling
patients regarding primary nsRPLND. To avoid unnecessary
surgery for pN0 disease, patients with small clinical stage
IIA masses should undergo guideline-recommended repeat
imaging studies 6–8 wk apart [1]. Active treatment is defini-
tively indicated for progressing masses, and this strategy
should be discussed on an individual basis for persisting
masses. Furthermore, measurement of serum concentra-
tions of the biomarker miR371 might be helpful in identify-
ing individuals who harbor metastases despite small lymph
nodes [9]. Preoperative positron emission tomography/-
computed tomography is also being prospectively evaluated
in this setting and may provide additional information on
patient selection.

The relapse rate of 12–30% is another issue that needs to
be thoroughly discussed with patients. The relapse rate can
be improved by performing an anatomically adequate
nsRPLND that respects the lymphatic landing zones of a
right-sided or left-sided primary tumor. The Indiana group
recently redefined the anatomical templates via a mapping
study of the nodal distribution in 65 patients with semi-
noma who underwent RPLND [10]. The authors identified
lymph node metastases outside the typical templates in
up to 20% of cases. Para-aortic metastases for a right-sided
primary tumor, interaortocaval metastases for a left-sided
primary tumor, and pelvic metastases for both represented
the most common ‘‘unusual’’ locations. Interestingly, this
nodal distribution correlated with the anatomical location
of nodal relapses in other trials. The optimal templates for
right-sided and left-sided primary tumors are summarized
in Table 2. More extensive dissection is not needed.

Finally, the indication for adjuvant chemotherapy needs
to be better defined, which is an issue that can only be clar-
ified in a prospective randomized trial. The two groups that
offered adjuvant chemotherapy in up to 30% of patients
used the presence of extranodal extension or pathological
stage IIB as criteria. Relapse rates were fundamentally lower
with one cycle of adjuvant chemotherapy in comparison to
surgery alone (Table 1). However, until validated criteria
have been developed, the correct indication for adjuvant
chemotherapy remains unclear.

3. Conclusions

In summary, nsRPLND for marker-negative clinical stage
IIA/B seminoma is associated with a low rate of
treatment-associated morbidity and a chemotherapy-free
survival rate of 80–85% if performed in expert hands. Both
the American Urological Association and National Compre-
hensive Cancer Network guidelines include primary
nsRPLND in their evidence-based recommendations for
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metastatic seminoma: a phase II trial of retroperitoneal lymph

he management of low-volume clinical stage IIA/B semino-
as [11,12]. The EAU guidelines panel is currently evaluat-

ng primary RPLND as a treatment option in early-stage
etastatic seminoma and will probably include this as an
ption in the next update. Primary RPLND can significantly
educe the treatment burden: only 24% of patients receive
djuvant or salvage chemotherapy. Of the 36 relapses that
ccurred following RPLND alone (Table 1), 50% could have
een avoided by extending the dissection fields, so the need
or chemotherapy could be reduced to approximately 15% of
linical stage IIA/B seminomas. In the future, we still have to
efine risk factors associated with relapse to identify
atients who might be better served by upfront
hemotherapy.
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