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ABSTRACT

Purpose: The outcome after primary retroperitoneal lymph node dissection (RPLND) was
analyzed in patients with clinical stage I-IIA nonseminomatous germ cell testicular cancer with
embryonal carcinoma predominance (ECP) or lymphovascular invasion (LVI).

Materials and Methods: Between 1989 and 2002, 267 patients with clinical stage I-IIA non-
seminomatous germ cell testicular cancer, and ECP and/or LVI underwent RPLND. Patient
information was obtained from a prospective database. Median followup was 53 months.

Results: Overall 42% of patients had pathological stage (PS) II disease, of whom 54% had low
volume (PN1) disease and 16% had retroperitoneal teratoma. The 5-year progression-free prob-
ability was 90% overall, 90% for PS I and 86% for PN1. All patients with relapse were continu-
ously free of disease following standard chemotherapy with or without resection of residual
masses and the 10-year actuarial overall survival was 100%. When adjuvant chemotherapy was
restricted to patients with PN2 disease, the estimated 5-year relapse rate was 9% and an
estimated 72% of patients avoided chemotherapy.

Conclusions: The low risk of systemic relapse in patients with PS I and PN1 after RPLND alone
combined with the 16% incidence of retroperitoneal teratoma and the favorable morbidity profile
supports RPLND over primary chemotherapy for the treatment of patients with low stage disease
with ECP and/or LVI who are not candidates for surveillance. An estimated 72% of patients are
spared the potential toxicity of chemotherapy if adjuvant therapy is restricted to patients with
PN2. After primary RPLND and selective adjuvant chemotherapy late recurrence is distinctly
uncommon and long-term cancer control is anticipated in essentially all patients.
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Patients with low stage nonseminomatous germ cell testic-
ular cancer (NSGCT) and evidence of embryonal carcinoma
predominance (ECP) or lymphovascular invasion (LVI) are
generally considered candidates for additional therapy after
orchiectomy due to the high risk of failure on surveillance.
The preferred intervention in these patients is controversial
because more than 98% are cured by primary retroperitoneal
lymph node dissection (RPLND) or cisplatin based chemo-
therapy.1�5

The rationale for RPLND is based on evidence that the ret-
roperitoneum is the initial site of metastatic spread in more
than 80% of patients. However, proponents of primary chemo-
therapy argue that patients with ECP and/or LVI frequently
have occult distant metastases based on the 23% to 37% re-
ported relapse rate in those with negative retroperitoneal nodes
and the 22% to 57% relapse rate for pathological stage (PS) II
disease.1,2,6 Studies of the outcome of clinical stage (CS) I cases
after 2 cycles of adjuvant chemotherapy show a relapse rate of
2% to 7%.3�5

We analyzed the cancer control rate and postoperative

chemotherapy requirements in patients with CS I-IIA testic-
ular cancer in whom ECP and/or LVI was managed by
RPLND. Because the reported size criteria of retroperitoneal
nodes used to distinguish CS I from IIA varies from 3 mm to
1.5 cm, we analyzed the outcome in all patients with CS I and
IIA NSGCT.

PATIENTS AND METHODS

Between 1989 and 2002, 410 patients with normal post-
orchiectomy serum �-fetoprotein (AFP) and �-human chori-
onic gonadotropin (HCG) underwent RPLND for the manage-
ment of CS I and IIA NSGCT. Of these patients 267 had
evidence of ECP and/or LVI in the primary tumor and they
are the focus of this study. At our institution compliant
patients with CS I without ECP or LVI are considered can-
didates for surveillance but primary chemotherapy is not
offered to those with CS I, and normal post-orchiectomy AFP
and HCG. Patient information was obtained from a prospec-
tive database. Although several patients underwent initial
orchiectomy at the referring institution, all specimens were
reviewed by pathologists at our institution prior to RPLND.
Patients were considered to have ECP if it composed more
than 50% of the tumor in the orchiectomy specimen. The
presence of LVI was assigned if aggregations of tumor cells
were seen within the lumen of an artery, vein or lymphatic
vessel.

Cases were staged preoperatively with AFP, HCG, lactate
dehydrogenase, computerized tomography (CT) of the
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abdomen-pelvis and chest CT or chest x-ray. Pathological
stage was assigned according to the 2002 American Joint
Committee on Cancer classification, that is PN0—negative
retroperitoneal nodes histologically, PN1—5 or fewer posi-
tive nodes and no node greater than 2 cm, PN2—any node 2.1
to 5 cm, 6 or more positive nodes, or extranodal extension and
PN3—any node greater than 5 cm.

Following RPLND 2 cycles of etoposide-cisplatin (EP � 2)
as adjuvant therapy was given to most patients with PN2–3
due to the high risk of relapse and to select those with PN1 for
anticipated noncompliance or due to strong patient insistence
for psychological or occupational reasons. Postoperatively pa-
tients were seen monthly in year 1, every second month in year
2, every third month in year 3, every fourth month in year 4,
every 6 months in year 5 and annually thereafter. At each visit
patients were evaluated by a history, physical examination,
chest x-ray and serum tumor markers. Baseline abdominal CT
was routinely obtained 4 months after RPLND. Median fol-
lowup after RPLND was 53 months (range 1 to 169).

Progression-free probability (PFP) was estimated using the
Kaplan-Meier method and survival differences between sub-
groups were assessed using the log rank test. Patients re-
ceiving adjuvant chemotherapy were excluded from the anal-
ysis of disease progression. All statistical analysis was
performed using SPSS, version 10.0 statistical software
(SPSS, Chicago, Illinois).

RESULTS

The table lists preoperative clinical features. Overall 196
cases (73%) were CS I and 71 (27%) were CS IIA. Regarding
the presence of ECP and LVI, 84 patients (31%) had the 2
risk factors, 27 (10%) had ECP without LVI and 156 (58%)
had LVI without ECP, of whom only 20 did not have evidence
of EC in the primary tumor.

Overall 155 patients (58%) had PS I disease, including 129
(66%) with CS I and 26 (37%) with CS IIA. Of the 112 pa-
tients (42%) with PS II 60 (54%) had PN1 and 52 (46%) had PN2
disease. A total of 18 patients (16%) with PS II had teratoma
in the retroperitoneum (7% overall). Compared with patients
with 1 risk factor only the presence of ECP and LVI was
associated with a higher rate of PS II (54% vs 37%, p � 0.009)
but the proportion of patients with PS II with PN2 disease
was not significantly greater (53% vs 42%, p � 0.2).

Adjuvant chemotherapy was administered in 56 patients
(50%) with PS II, including 22% with PN1 and 83% with
PN2. All patients who received adjuvant chemotherapy were
continuously free of disease. Compared with patients with 1
risk factor those with PN1 disease, ECP and LVI were not
significantly more likely to receive adjuvant chemotherapy
(29% vs 18%, p � 0.3).

In the absence of adjuvant chemotherapy disease progres-
sion was observed in 26 of 211 patients overall and the 5-year

PFP was 87% (95% CI 82 to 92). Four patients (1.5%) expe-
rienced disease relapse in the retroperitoneum, of whom all
underwent modified template dissection. Three of these pa-
tients had PS I and 1 had PN1 disease. With nerve sparing
techniques modified templates have now been abandoned
and no retroperitoneal recurrences have been observed fol-
lowing full bilateral template dissections. The 5-year PFP
was 90% (95% CI 85 to 95) for PS I and 86% (95% CI 76 to 96)
for PN1. Disease recurrence was observed in 5 of 9 PN2 cases
(56%) that did not receive adjuvant chemotherapy. A total of
25 patients were salvaged with EP � 4 chemotherapy, of
whom 6 underwent resection of residual masses. Subse-
quently all were continuously free of disease. One patient
had late EC recurrence in an interaortocaval lymph node 8.5
years after initial RPLND. This patient remained free of
recurrence for 1 year following repeat RPLND and adjuvant
EP � 2. Considering all patients, including the 56 who re-
ceived adjuvant chemotherapy, 5-year PFP was 90% (95% CI
86 to 94) and 10-year actuarial overall survival was 100%,
that is 33 patients at risk at 10 years. Considering patients
with PS I and PN1 the presence of ECP and LVI was not
associated with a higher risk of relapse compared with that
in patients with 1 risk factor (5-year PFP 80% vs 92%,
p � 0.5).

Post-RPLND chemotherapy requirements were estimated
in the 267 patients in this study based on the proportion with
PN2 and the actuarial 5-year relapse rate in patients with PS
I and PN1 (see figure). For the purpose of analysis patients
with PN2 would have received adjuvant EP � 2, and pa-
tients with PS I and PN1 would have been observed after
RPLND and would have received EP � 4 for relapse only. An
estimated 52% of patients would have been over treated by
RPLND due to PS I without relapse at 5 years. Postoperative
chemotherapy was required in an estimated 28% of patients,
including as adjuvant therapy in 19% for PN2, for PS I
relapse in 6% and for PN1 relapse in 3%. Patients required
an average of 0.7 cycles of chemotherapy. Of the 81% of
patients with PS I and PN1 an estimated 89% would have
been free of progression at 5 years after RPLND alone.

DISCUSSION

The high rate of retroperitoneal disease, the 16% observed
incidence of retroperitoneal teratoma in patients with PS II
and the low rate of systemic relapse in those with PS I and
PN1 supports RPLND as the preferred intervention in pa-
tients with low stage testicular cancer with ECP and/or LVI
who are not candidates for surveillance. Primary chemother-
apy for CS I-IIA and normal serum tumor markers expose a
substantial proportion of patients who have disease confined
to the testis (an estimated 52% in our study) to the potential
long-term toxicity of chemotherapy. In addition, primary che-
motherapy alone is ineffective therapy for retroperitoneal
teratoma. With RPLND an estimated 72% of patients are

Preoperative characteristics of patients with clinical stages I–IIA
NSGCT with ECP and/or LVI managed by primary RPLND

Characteristic No. Pts (%)

Total No. 267
Ca:

I 196 (73)
IIA 71 (27)

Orchiectomy histology:
ECP 156 (58)
Teratoma 134 (50)
Yolk sac tumor 125 (47)
EC present 247 (93)

LVI 240 (90)
Risk group:

ECP � LVI 84 (31)
ECP only 27 (10)
LVI only 156 (58)

Estimated chemotherapy requirements in 267 patients with clin-
ical stages I-IIA NSGCT with ECP and/or LVI managed by RPLND.
NED, no disease evidence.
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spared the toxicity of chemotherapy if adjuvant therapy is
restricted to those with PN2 disease, the overall estimated
long-term relapse rate is 9% with virtually no late recur-
rences and long-term cure is achieved in essentially all pa-
tients.

ECP and LVI are the 2 most frequently reported histological
factors that predict retroperitoneal metastases. Heidenreich et
al reported a 40% to 50% rate of PS II in patients with LVI or
ECP alone and a 91% rate in those with ECP and LVI.7 Patients
with these features are generally recommended to undergo
additional therapy after orchiectomy due to the high risk of
relapse on surveillance. Proponents of primary chemotherapy
cite the 23% to 37% relapse rate in these patients at high risk
with PS I, suggesting that metastases bypass the retroperito-
neum in 32% to 50% in whom RPLND represents ineffective
therapy.1,2,6 However, the 10% relapse rate for PS I in our
series combined with the 42% PS II rate indicates that the
retroperitoneum is the initial site of metastases in 88% of pa-
tients with CS I-IIA with ECP and/or LVI. The majority of
patients with PS II had low volume (PN1) disease and an es-
timated 86% were cured after RPLND alone, emphasizing
the therapeutic efficacy of RPLND. The low 5-year relapse
rate in patients with PS I and PN1 (10% and 14%, respec-
tively) indicates that the risk of systemic metastases is low.

An important consideration in the treatment of patients
with low stage testicular cancer is the 16% to 30% incidence
of retroperitoneal teratoma in those with PS II.8 Teratoma is
resistant to chemotherapy and unresected disease poses a
significant threat to patients who are treated with chemo-
therapy alone. Although it is histologically benign, the bio-
logical potential of teratoma is unpredictable. It may grow
and become unresectable, undergo malignant transformation
or result in late recurrence, of which all may have lethal
consequences. Late recurrence of testicular cancer is resis-
tant to chemotherapy and long-term cancer control is
achieved in less than 50% of patients.9

The potential long-term toxicity of chemotherapy should
caution against its liberal use in patients with low stage
testicular cancer. After 2 cycles of cisplatin based chemother-
apy ototoxicity is reported in 15% of patients and 10% to 16%
experience sensory peripheral neuropathy.4, 10 The risk of
pulmonary toxicity after 2 cycles of bleomycin is low11 but
Raynaud’s phenomenon is observed in a substantial propor-
tion of patients (up to 30% after standard doses).12 A 0.2% to
0.5% risk of secondary leukemia is associated with cumula-
tive etoposide doses of 2 gm/m2 or less and there is no safe
lower limit.13 There is a 7-fold increased risk of late cardio-
vascular events in patients receiving standard cisplatin
based chemotherapy and it is uncertain if 2 cycles are asso-
ciated with lower risk.12 In contrast, primary RPLND is
associated with a 1% to 2% risk of small bowel obstruction
and a 5% or less risk of anejaculation when nerve sparing
techniques are used.14, 15 Given the increased long-term tox-
icity of chemotherapy, it should be reserved for patients with
a high risk of distant metastases. Of note, an estimated 52%
of patients overall in our study had disease confined to the
testicle due to PS I and relapse-free status at 5 years.

We estimated that a policy of primary RPLND and adju-
vant chemotherapy for PN2 only would result in an overall
5-year relapse rate of 9% and chemotherapy would be
avoided in 72% of patients. Overall patients are calculated to
receive an average of 0.7 cycles of chemotherapy compared
with 2.5 cycles if they received primary chemotherapy, as-
suming 2 cycles of bleomycin and EP for CS I, and 4 cycles of
EP for CS IIA. In our study 13 patients (22%) with PN1
received adjuvant EP � 2 and 9 (17%) with PN2 were ob-
served after RPLND. The overall 5-year estimated relapse
rate was 13% and 82 patients (31%) received chemotherapy
as adjuvant therapy or treatment for relapse.

Even with the selective use of adjuvant chemotherapy in
our study the observed 10% overall relapse rate after RPLND

is higher than the 2% to 4% relapse rate reported in studies
of 2 cycles of primary chemotherapy for NSGCT in patients
with CS I.3�5 However, the 7% overall incidence of retroper-
itoneal teratoma observed in our study suggests that the
relapse rate in these studies should be higher. There are
several explanations for this apparent discrepancy. 1) Not all
patients in these adjuvant chemotherapy studies had LVI or
ECP and the incidence of retroperitoneal metastases may
have been low. 2) Unresected teratoma may present late and
followup in these studies was insufficient to capture these
events. 3) There may exist a subset of patients with retro-
peritoneal teratoma who will not have clinically evident re-
currence.

An important point to emphasize about patients with re-
lapse after RPLND is that all are chemotherapy naı̈ve. All
patients with relapse in our study were successfully salvaged
with good risk chemotherapy regimens and they subse-
quently remained continuously free of disease at a median
followup of 53 months. In contrast, all relapses following
primary chemotherapy are chemoresistant, requiring surgi-
cal resection and/or salvage chemotherapy regimens. Of the 6
published studies of chemotherapy for CS I 4 described can-
cer related deaths in 1.4% to 5% of patients, illustrating the
inability to salvage all patients with relapse.

Numerous risk stratification schemes have been developed
based on the histological features of the primary tumor to
identify low stage patients at high risk for occult metastases
in whom additional therapy is warranted but only 1 of these
models has been prospectively validated.16 Several studies
have demonstrated that patients with ECP and LVI are at
higher risk for retroperitoneal metastases than those with
only 1 risk factor but the association of these factors with a
higher risk of systemic disease is less certain.7, 17 In our
study the presence of ECP and LVI was associated with a
higher rate of retroperitoneal disease compared with ECP or
LVI alone. However, patients with PS I and PN1 with ECP
and LVI who did not receive adjuvant chemotherapy did not
experience a significantly higher rate of relapse compared with
those with 1 risk factor only. Increased post-orchiectomy AFP
and/or HCG are the only factors that reliably predict systemic
disease in patients with low stage NSGCT in whom primary
chemotherapy is the preferred treatment option.18

Surveillance is an acceptable alternative option for in pa-
tients with CS I, ECP and LVI, and normal post-orchiectomy
AFP and HCG. However, patient compliance is essential.
Noncompliance rates of up to 80% have been reported in
surveillance series and these patients frequently have re-
lapse with advanced disease.19 The inability to salvage all
cases is highlighted by the 2% to 5% reported cancer specific
death rate reported in several surveillance series.20

CONCLUSIONS

RPLND is the preferred treatment option in patients with
low stage testicular cancer with ECP and/or LVI who are not
candidates for surveillance, given the 42% incidence of ret-
roperitoneal metastases (including teratoma in 16%), the low
risk of occult systemic disease and the favorable morbidity
profile of RPLND compared with primary chemotherapy. Up
to 72% of patients avoid chemotherapy after primary
RPLND. Late recurrence is distinctly rare and long-term
cure is anticipated in virtually all patients.

REFERENCES

1. Hermans, B. P., Sweeney, C. J., Foster, R. S., Einhorn, L. E. and
Donohue, J. P.: Risk of systemic metastases in clinical stage I
nonseminoma germ cell testis tumor managed by retroperito-
neal lymph node dissection. J Urol, 163: 1721, 2000

2. Nicolai, N., Miceli, R., Artusi, R., Piva, L., Pizzocaro, G. and
Salvioni, R.: A simple model for predicting nodal metastasis in
patients with clinical stage I nonseminomatous germ cell tes-

RETROPERITONEAL LYMPH NODE DISSECTION FOR TESTIS CANCER 559



ticular tumors undergoing retroperitoneal lymph node dissec-
tion only. J Urol, 171: 172, 2004

3. Amato, R. J., Ro, J. Y., Ayala, A. G. and Swanson, D. A.: Risk-
adapted treatment for patients with clinical stage I nonsemi-
nomatous germ cell tumor of the testis. Urology, 63: 144, 2004

4. Bohlen, D., Borner, M., Sonntag, R. W., Fey, M. F. and Studer,
U. E.: Long-term results following adjuvant chemotherapy in
patients with clinical stage I testicular nonseminomatous ma-
lignant germ cell tumors with high risk factors. J Urol, 161:
1148, 1999

5. Oliver, R. T., Ong, J., Shamash, J., Ravi, R., Nagund, V., Harper,
P. et al: Long-term follow-up of Anglian Germ Cell Cancer
Group surveillance versus patients with stage 1 nonseminoma
treated with adjuvant chemotherapy. Urology, 63: 556, 2004

6. Swanson, D. A., von Eschenbach, A. C., Babaian, R. J., Dinney,
C. P. N., Pisters, L. L., Pettaway, C. A.: Is retroperitoneal
lymph node dissection (RLND) alone optimal or sufficient
therapy for clinical stage I nonseminomatous germ cell testic-
ular tumors (NSGCTT) at high risk for relapse? J Urol, suppl.,
159: 49, abstract 179, 1998

7. Heidenreich, A., Sesterhenn, I. A., Mostofi, F. K. and Moul, J. W.:
Prognostic risk factors that identify patients with clinical
stage I nonseminomatous germ cell tumors at low risk and
high risk for metastasis. Cancer, 83: 1002, 1998

8. Foster, R. S., Baniel, J., Leibovitch, I., Curran, M., Bihrle, R.,
Rowland, R. et al: Teratoma in the orchiectomy specimen and
volume of metastasis are predictors of retroperitoneal tera-
toma in low stage nonseminomatous testis cancer. J Urol, 155:
1943, 1996

9. George, D. W., Foster, R. S., Hromas, R. A., Robertson, K. A.,
Vance, G. H., Ulbright, T. M. et al: Update on late relapse of
germ cell tumor: a clinical and molecular analysis. J Clin
Oncol, 21: 113, 2003

10. Kondagunta, G. V., Sheinfeld, J., Mazumdar, M., Mariani, T. V.,
Bajorin, D., Bacik, J. et al: Relapse-free and overall survival in
patients with pathologic stage II nonseminomatous germ cell
cancer treated with etoposide and cisplatin adjuvant chemo-
therapy. J Clin Oncol, 22: 464, 2004

11. Cullen, M. H., Stenning, S. P., Parkinson, M. C., Fossa, S. D.,
Kaye, S. B., Horwich, A. H. et al: Short-course adjuvant che-
motherapy in high-risk stage I nonseminomatous germ cell
tumors of the testis: a Medical Research Council report. J Clin
Oncol, 14: 1106, 1996

12. Meinardi, M. T., Gietema, J. A., van der Graaf, W. T., van
Veldhuisen, D. J., Runne, M. A., Sluiter, W. J. et al: Cardio-
vascular morbidity in long-term survivors of metastatic testic-
ular cancer. J Clin Oncol, 18: 1725, 2000

13. Bajorin, D. F., Motzer, R. J., Rodriguez, E., Murphy, B. and Bosl,
G. J.: Acute nonlymphocytic leukemia in germ cell tumor pa-
tients treated with etoposide-containing chemotherapy. J Natl
Cancer Inst, 85: 60, 1993

14. Baniel, J., Foster, R. S., Rowland, R. G., Bihrle, R. and Donohue,
J. P.: Complications of primary retroperitoneal lymph node
dissection. J Urol, 152: 424, 1994

15. Donohue, J. P. and Foster, R. S.: Retroperitoneal lymphadenec-
tomy in staging and treatment. The development of nerve-
sparing techniques. Urol Clin North Am, 25: 461, 1998

16. Read, G., Stenning, S. P., Cullen, M. H., Parkinson, M. C.,
Horwich, A., Kaye, S. B. et al: Medical Research Council pro-
spective study of surveillance for stage I testicular teratoma.
Medical Research Council Testicular Tumors Working Party.
J Clin Oncol, 10: 1762, 1992

17. Sweeney, C. J., Hermans, B. P., Heilman, D. K., Foster, R. S.,
Donohue, J. P. and Einhorn, L. H.: Results and outcome of
retroperitoneal lymph node dissection for clinical stage I em-
bryonal carcinoma—predominant testis cancer. J Clin Oncol,
18: 358, 2000

18. Davis, B. E., Herr, H. W., Fair, W. R. and Bosl, G. J.: The
management of patients with nonseminomatous germ cell tu-
mors of the testis with serologic disease only after orchiec-
tomy. J Urol, 152: 111, 1994

19. Hao, D., Seidel, J., Brant, R., Alexander, F., Ernst, D. S.,
Summers, N. et al: Compliance of clinical stage I nonsemino-
matous germ cell tumor patients with surveillance. J Urol,
160: 768, 1998

20. Sogani, P. C., Perrotti, M., Herr, H. W., Fair, W. R., Thaler, H. T.
and Bosl, G.: Clinical stage I testis cancer: long-term outcome
of patients on surveillance. J Urol, 159: 855, 1998

EDITORIAL COMMENT

The preferred treatment in patients with clinical low stage testic-
ular cancer with the associated risk factors of ECP (greater than
50%) or LVI remains 1 of the few major controversies in the treat-
ment of testicular cancer. A recent publication of the European
Consensus Group on Diagnosis and Treatment of Germ Cell Cancer
recommended 2 cycles of adjuvant chemotherapy with bleomycin,
etopicide and platinum or an active surveillance strategy with nerve
sparing RPLND reserved for patients unwilling to undergo either of
these strategies.1 Proponents of primary chemotherapy have based
their recommendation on the high likelihood of systemic disease and
subsequent recurrence after RPLND.

These authors evaluated 267 patients with clinical stage I or IIa
nonseminomatous germ cell tumor with the associated risk factors of
LVI and/or ECP. Of the patients 58% were found to have pathological
stage I disease with negative nodes and a low lapse rate of 10%.
Patients with minimal nodal involvement (pathological stage N1a)
comprised 23% of the series and had a low relapse rate of 14%.

This study of carefully defined and carefully followed patients
mitigates the strength of the argument for primary chemotherapy in
patients with these factors. Nerve sparing RPLND in such patients
provides an excellent likelihood of cure without associated additional
therapy, and with acceptable short-term and long-term toxicity.
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1. Schmoll, H. J., Souchon, R., Krege, S., Albers, P., Beyer, J.,
Kollmannsberger, C. et al: European Consensus on diagnosis
and treatment of germ cell cancer: a report of the European
Germ Cell Cancer Consensus Group (EGCCCG). Ann Oncol,
15: 1377, 2004

RETROPERITONEAL LYMPH NODE DISSECTION FOR TESTIS CANCER560


	RETROPERITONEAL LYMPH NODE DISSECTION IN PATIENTS WITH LOW STAGE TESTICULAR CANCER WITH EMBRYONAL CARCINOMA PREDOMINANCE AND/OR LYMPHOVASCULAR INVASION
	PATIENTS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	REFERENCES


