Jpn J Clin Oncol 2006;36(6)381-386
doi:10.1093/jjcol hyl026

Modified and Bilateral Retroperitoneal Lymph Node Dissection for
Testicular Cancer: Peri- and Postoperative Complications and

Therapeutic Outcome

Toshiaki Tanaka, Hiroshi Kitamura, Yasuharu Kunishima, Satoshi Takahashi, Atsushi Takahashi,

Naoya Masumori, Naoki Itoh and Taiji Tsukamoto

Department of Urology, Sapporo Medical University, School of Medicine, Sapporo, Japan

Received January 24, 2006; accepted March 21, 2006; published online June 8, 2006

Objective: To characterize surgical invasiveness and morbidity and to verify therapeutic efficacy,
we reviewed perioperative and postoperative courses and therapeutic outcomes of patients
who underwent retroperitoneal lymph node dissection (RPLND) for testicular germ cell cancers.
Methods: The study included 31 patients who underwent retroperitoneal lymph node dissection.
A modified template was used if retroperitoneal metastasis was limited to the areas below the
level of the renal hilus and above the level of the inferior mesenteric artery (IMA). Perioperative
and postoperative courses and complications were reviewed as well as therapeutic outcomes.
Results: Overall, 27 perioperative and postoperative complications were observed in 15 patients
(48.4%). Superficial surgical site infection and paralytic ileus were seen most frequently. All of
them were resolved without special additional treatments; however, patients who underwent
retrocrural dissection had a tendency to have severe symptomatic complications such as
chylothorax, phrenic nerve palsy and orthostatic hypotension. Antegrade ejaculation was
preserved in 94.1% of patients with modified template dissection, whereas no patients with
additional dissection below the level of the IMA had the function preserved. One patient
(3.2%) developed a postoperative recurrent disease in the retroperitoneum, which was outside
the dissection field, as well as in the mediastinum.

Conclusions: Although RLND had high morbidity, most peri- and postoperative complications
were manageable conservatively. Modified template dissection enabled patients to preserve
antegrade ejaculation without compromising its therapeutic efficacy, if the disease extension

allowed us to use the template.
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INTRODUCTION

In patients with testicular germ cell cancer, retroperitoneal
lymph node dissection (RPLND) is indicated for both staging
and treatment of patients with low-stage disease. In addition,
the surgery is recommended for those with advanced disease
with residual masses after chemotherapy to remove teratomas
and to verify their histology so as to select patients who need
additional chemotherapy.

Bilateral radical RPLND including dissection of the suprahi-
lar region is a traditional, standard procedure. However, the
surgery has a high rate of perioperative and postoperative
complications (1). Moreover, the morbidity may be increased
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in patients who undergo chemotherapy before surgery (2-5).
To reduce the complication rate, a template limited to the
infrahilar region has become common as it provides sufficient
therapeutic efficacy for low-stage testis cancer, whereas
application of suprahilar dissections is limited to patients
with metastatic disease in the suprahilar region (1,6). In addi-
tion, to prevent loss of antegrade ejaculation, which is one of
the common late complications, a nerve-sparing procedure or
modified template is also used (3,4,7-9).

Modified template dissection is widely accepted for primary
RPLND in patients with low-stage disease, though there is still
controversy regarding the appropriate template for post-
chemotherapy RPLND in those with advanced disease. Several
recent studies reported that modified template dissection
combined with resection of residual masses is sufficient for
therapeutic purposes even in patients with advanced disease
who have undergone successful chemotherapy (10-12).
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We used modified template dissection if the pre-
chemotherapy disease extension and the post-chemotherapy
residual-mass area allowed us to do so. Unless the retroperi-
toneal mass was bulky or widespread, we did not perform
bilateral RPLND. In the present study, to characterize the
surgical invasiveness and morbidity of RPLND and to verify
its therapeutic efficacy, we reviewed perioperative and post-
operative courses as well as therapeutic outcomes of patients
who underwent the surgery at our hospital.

PATIENTS AND METHODS

Between 1992 and 2005, 31 patients with testicular cancer,
consisting of 30 with nonseminomatous germ tumor (NSGCT)
histology and 1 with seminoma, underwent RPLND at our
hospital. Clinical stage was determined according to the
UICC (TNM) tumor stage classification (13) and International
Germ Cell Consensus Classification (14). Of the 31 patients,
29 with clinical stage ITA or higher stage received 3 or more
cycles of platinum-based chemotherapy prior to RPLND. The
exceptions were one patient with clinical stage I and one with
clinical stage ITA. The first-line chemotherapy regimens con-
sisted of pepleomycin, etoposide and cisplatin (PVPe) between
1992 and 1994 and of bleomycin, etoposide and cisplatin
(BEP) from 1995 and thereafter. As the second-line regimen,
etoposide, ifosphamide and cisplatin (VIP) or paclitaxel,
ifosphamide and cisplatin (TIP) were used. Third-line
chemotherapy with high-dose ifosphamide, carboplatin and
etoposide (high-dose ICE) or combination of irinotecan and
nedaplatin was used for patients who did not have normaliza-
tion in tumor markers despite the second-line treatment. Serum
levels of tumor markers such as human chorionic gonadotropin
(HCG), HCG-B , a-fetoprotein (AFP) and lactate dehydroge-
nase (LDH) were normalized before RPLND in all but one
patient, in whom the serum HCG-f level was 0.7 mIU/ml
(normal <0.1 mIU/ml) after eight cycles of chemotherapy,
including third-line high-dose chemotherapy.

Before RPLND, all patients were confirmed to have bone
marrow, pulmonary, liver and renal functions adequate for
surgery. Intervals from the last day of chemotherapy to surgery
ranged from 4 to 8 weeks. Antimicrobial chemotherapy with
the first or second generation of cephalosporin or one of the
penicillins was started before surgery and continued for 3 days,
including the day of operation.

Modified template dissection was used when it included the
area of pre-chemotherapy disease extension and that of the
post-chemotherapy residual mass, both of which were identi-
fied by image diagnosis. In patients with a right-side primary
lesion, the modified template included paracaval, precaval and
aortocaval lymph nodes between the level of renal vessels and
the bifurcation of the right common ileac artery, and preaortic
lymph nodes between the level of renal vessels and the inferior
mesenteric artery (IMA) (15). In patients with a left-side prim-
ary tumor, the template included preaortic, aortocaval and
precaval lymph nodes between the level of renal vessels
and the IMA in addition to paraaortic lymph nodes between

the level of renal vessels and the bifurcation of the left common
ileac artery. When metastatic masses extended below the IMA,
dissection of the area below the IMA was added to the modi-
fied template. Bilateral radical RPLND was employed for
patients with metastatic lesions widely spread in extensive
areas of the retroperitoneum before chemotherapy. When
metastatic masses were present in the suprahilar or retrocrural
area, dissection of the area was added. In most patients, the
thoracoabdominal approach was used, though the extraperi-
toneal approach with flank incision and transperitoneal
approach with midline incision were also employed according
to the preference of the surgeon.

The type of template used and perioperative and postopera-
tive complications were compiled. Subtle clinical signs
observed in postoperative courses were also considered com-
plications, even if they were asymptomatic.

To assess operative invasiveness, the operating time, amount
of blood loss and duration until when diet started were
reviewed.

Pre- or perioperative parameters were evaluated to deter-
mine the risk of perioperative or postoperative complications
by using univariate logistic regression. P values <0.05 were
considered to be statistically significant.

The status of ejaculation was investigated by a direct ques-
tion 6-12 months after operation. Therapeutic outcomes were
also reviewed.

RESULTS

Patient characteristics are shown in Table 1. The mean age was
32 years and they were followed-up for a median period of
about 3 years. A right-sided primary tumor was found in
16 patients and a left-sided one in 15. All but 1 had metastatic
disease in the retroperitoneum. Most patients had bulky or
extensive lymph node metastasis in the retroperitoneum.
The serum level of HCG was not measured in 14 patients,
leaving 17 who were categorized by the IGCCC. More than
half of the patients were classified into the intermediate or poor
prognosis group. Primary RPLND was performed for two
patients and the remainder underwent chemotherapy before
RPLND. Of those with prior chemotherapy, 21 underwent
RPLND after the first-line chemotherapy. Second-line or sub-
sequent chemotherapy was performed in 8 before RPLND,
including 5 with high-dose chemotherapy as the third line.
Of two patients who had not undergone prior chemotherapy,
one had metastasis of seminoma in the retroperiotoneal lymph
nodes, and the primary tumor contained mixed germ cell
tumors consisting of teratoma and seminoma. In nearly half
of the patients with prior chemotherapy, mature teratoma,
immature teratoma or viable NSGCT was revealed with his-
tological examination of lymph nodes removed by RPLND.
The relationship between the template used and N classi-
fication is indicated in Table 2. A modified template was used
in 22 patients. Dissection in the region below the IMA in
addition to the modified template was done in 3, all of
whom had the primary disease in the left testis and metastasis



Table 1. Patient characteristics

No. of patients 31

Mean age at RPLND: years (range) 31.8 (16-52)
Median follow-up period: months (range) 34.0 (2-153)
N classification (1)

NO 1 (3.2%)

N1 7 (22.6%)

N2 13 (41.9%)

N3 10 (32.3%)

Clinical stage (n)

I 1 (3:2%)

A 4 (12.9%)

1B 6 (19.4%)

1c 4 (12.9%)

I 16 (51.6%)
N classification (n)

N1 3 (18.8%)

N2 8 (50.0%)

N3 5 (31.2%)
IGCCC (n)

No. of patients with available data 17 (54.8%)
Good prognosis 6 (35.3%)
Intermediate prognosis 8 (47.1%)
Poor prognosis 3 (17.6%)

Patients with prior chemotherapy (n) 29 (93.5%)

First-line 21

Second-line 3

High dose (third-line) 5

Histology of retroperitoneal lymph nodes (1)

Without prior chemotherapy (2)

Seminoma 1 (50.0%)
No metastasis 1 (50.0%)
With prior chemotherapy (29)
No viable cells 15 (51.7%)
Mature teratoma 6 (20.7%)
Immature teratoma 5 (17.2%)
NSGCT other than teratoma 3 (10.4%)

RPLND, retroperitoneal lymph node dissection; IGCCC, International Germ
Cell Consensus Classification; NSGCT, nonseminomatous germ cell tumor.

in the preaortic and/or common iliac artery areas. Bilateral
radical RPLND was done for six patients, including two
with retrocrural dissection who had N3 disease. Even in
those with N3 disease, a modified template was used if the
lesion was limited, although one patient with N1 disease under-
went bilateral dissection due to multiple small lesions widely
spread in the retroperitoneum.

The surgical approaches employed are also shown in Table 2.
The thoracoabdominal approach was used most frequently,
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even in patients with bilateral RPLND. The mean (+SD) oper-
ating time and amount of blood loss were 349.1 min (£179.8)
and 824.5 ml (£609.5), respectively. The mean (£SD) interval
until starting diet was 2.5 days (£1.8).

Totally, 27 perioperative or postoperative complications
were seen in 15 (48.4%) patients (Table 3). No such compli-
cations were found in 16 patients, none of whom had under-
gone bilateral radical RPLND with retrocrural dissection.
Intraoperative complications included injury to the ureter, infe-
rior vena cava and aorta, which were repaired intraoperatively
without any serious consequences. Postoperatively, transient
hydronephrosis, atelectasis, paralytic ileus and superficial
surgical site infection, as defined by the Centers for Disease
Control and Prevention (16), were commonly observed. The
two patients who underwent retrocrural dissection experienced
multiple symptomatic complications such as chylothorax,
phrenic nerve palsy and orthostatic hypotension, all of
which needed several weeks to be resolved. On the other
hand, bilateral radical RPLND without retrocrural dissection
had a relatively low incidence of complications.

Table 4 shows results of univariate analysis for risk factors of
perioperative complications. There was no significant pre- or
intraoperative parameter that was a risk for complications,
although patients who underwent second-line or later
chemotherapy tended to have higher morbidity.

Ejaculatory function was evaluated in 26 patients by a direct
question about the current status (Table 4). Of them, 2 patients
had no chance for ejaculation, leaving 24 patients for evalu-
ation. Eight patients (33.3%), including one with a modified
template dissection, lost antegrade ejaculation, which was
preserved in 16 patients, all of whom underwent RPLND
with a modified template. Of them, one patient experienced
a reduction of ejaculate volume.

After RPLND, one patient (3.2%) had recurrent disease in
the retroperitoneum, which was outside the RPLND area
(Table 5). The patient also concomitantly developed distant
metastasis in the mediastinum. He is now undergoing second-
line chemotherapy. Two patients who developed distant metas-
tasis without retroperitoneal recurrence died from the disease
in spite of subsequent intensive chemotherapy. The patients
other than these three were alive without any evidence of
disease during the follow-up period.

DISCUSSION

In patients with advanced germ cell tumors for whom
chemotherapy achieves remarkable effects, the necessity of
RPLND is still controversial. Some investigators have sug-
gested that for patients with necrotic tissue in the retroperi-
toneal lymph nodes, factors such as the pre-chemotherapy
tumor size (17), size of residual the mass, extent of shrinkage
of the mass, pretreatment tumor markers and histology of the
primary lesion can be used as indicators for those who can
safely avoid post-chemotherapy RPLND (18,19). However,
~20% of patients who met these criteria still had a viable
tumor or teratoma in the retroperitoneum (20). Although
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Table 2. Template used in relation to clinical N stage and surgical approaches

Template for RPLND

Modified Left modified + Bilateral Total
Right Left below IMA (with retrocrural)
Total 22 (71.0%) 3 (9.7%) 6 (19.3%) 31
N stage
NO 1 - - - 1
N1 5 1 - 1 7
N2 4 5 2 2 13
N3 1 5 1 32 10
Subtotal 11 11
Approach
Thoracoabdominal 17 2 4(1) 23 (74.2 %)
Transabdominal with midline incision 2 1 2 (1) 5 (16.1 %)
Extraperitoneal with flank incision 3 3.(9.7 %)
RPLND, retroperitoneal lymph node dissection; IMA, inferior mesenteric artery; with retrocrural, with retrocrural dissection.
Table 3. Perioperative and postoperative complications Table 4. Postoperative status of ejaculation
Template Retrocrural dissection Total Modified Dissection Total
) template below the (n=24)
Yes No (n=17) IMA (n =7)
Bilateral  Modified Antegrade ejaculation 16 (94.1%) 0 (0%) 16 (66.7%)
Antegrade ejaculation 15
No. of patients 2 4 25 31 i )
) ) Antegrade ejaculation 1
No. of patients with 2(100) 1(25.0) 12(48.0) 15(484)  ith volume reduction
complications (%) . .
Loss of antegrade ejaculation 1 (5.9%) 7 (100%) 8 (33.3%)
Intraoperative complication
Injury of ureter 1 2 3 IMA, inferior mesenteric artery.
Injury of IVC 1 1
Injury of aorta 1 1 RPLND has a high complication rate, most complications are
Postoperative complication reversible, except for the loss of antegrade ejaculation. Hence,
Superficial SSI 3 3 we think that .RPLND is indicated basically for patients with
. advanced testicular cancer.
Paralytic ileus 1 2 3 . . . . .
Atcloctasi . ) 5 RPLND is an invasive surgical procedure, so potential
telectasis A .
clectasts | 5 complications should be understood for better care of patients
Chylothorax ! (5,21). We experienced surgery-related complications such
Renal infarction 2 2 as paralytic ileus, surgical site infection, atelectasis and
Hydronephrosis 1 1 2 chylous ascites, which were similar to those reported by
Lymphocele 1 1 other investigators (3-5,11,21-23).
Phrenic nerve palsy 1 1 Resection with a modified template was reported to result in
Orthostatic hypotension 1 1 less morbidity than radical bilateral RPLND (3,4). Although
Pleural effusion 1 1 the majority of patients underwent dissection with a modified
Femoral neuropathy 1 1 template in the present study, the overall complication rate of
DVT 1 1 48.4% was higher than those of other reports (2,5,7,11,21,22).
CVC-orelated infection | 1 In sp1te of th.e h1gh.1p01del.we, no gompllcatlops in our study
T { 1 required special additional interventions for their management.
uoitu

IVC, inferior vena cava; SSI, surgical site infection; DVT, deep venous
thrombosis; CVC, central venous catheter.

This result suggested that the definition of complications was
different from those in other reports, which might account for
the higher incidence in the study.
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Table 5. Patients with disease recurrence after retroperitoneal lymph node dissection

Age (years) Clinical stage Histology of L/N Site of recurrence Outcome Period after
RPLND (months)
44 11B No viable cells Retrocrural L/N retrocaval Alive with disease 9
L/N mediastinum
29 1B Viable cancer Lung liver Died of disease 19
25 1B Immature teratoma Lung brain Died of disease 7

L/N, lymph node; RPLND, retroperitoneal lymph node dissection.

Suprahilar dissection has a higher risk for intraoperative
morbidity such as injury to vessels or adjacent organs (1,2).
In our series, the complication rate was not significantly higher
in patients with bilateral radical RPLND including suprahilar
dissection than in those with modified template dissection.
However, in patients with retrocrural dissection, neurological
complications such as autonomic nerve disturbance and phre-
nic nerve palsy were observed, which did not occur in those
without retrocrural dissection. There is no other report that has
referred to neurological complications other than femoral neu-
rapraxia, which may be caused by intraoperative traction or
compression by retractors. Although it is unclear whether auto-
nomic nerve disturbance or phrenic nerve palsy is a distinctive
complication related to RPLND with retrocrural dissection, we
should be aware of the possibility. We do not know how we can
avoid such complications; however, careful observation of
patients and prompt management of the complications should
help reduce their severity.

In our series, no one had a recurrence in the operative field
of RPLND. The efficacy of a limited template with residual-
mass resection is supported by several investigators for
post-chemotherapy RPLND (10-12), although there has
been controversy concerning this issue. In addition, the goal
of post-chemotherapy RPLND can be achieved by resection of
the residual mass with or without limited template dissection,
because teratoma or viable cells are rarely identified in the area
outside the residual mass (20,24). Our results also suggest that
bilateral RPLND is not always necessary and modified tem-
plate dissection provides sufficient therapeutic efficacy for
most patients if candidates are properly selected. Thus, they
should be selected by the extent of the retroperitoneal disease
before chemotherapy and the area of the residual mass as well
as tumor marker status.

In the present study, three patients who underwent modified
RPLND had disease recurrence. Of these three patients, two
had recurrence in distant organs without disease in the
retroperitoneum. Only one patient presented with a retroperi-
toneal mass with necrotic histology in the surgical specimens
in an area outside of RPLND on the contralateral side.
Although retroperitoneal recurrence could have been avoided
by bilateral radical RPLND in this patient, concomitant distant
metastasis may reflect the aggressive biological character of
his cancer. It is clear that not all patients with advanced disease
are indicated for a modified template with resection of the
residual mass even after successful chemotherapy. More

appropriate parameters may allow us to precisely select
candidates for RPLND with a modified template.

In the present study, modified template dissection provided
good results for preservation of antegrade ejaculatory function.
The preservation rate of 94.1% was satisfactory compared with
those of other reports (5,12). Although there is a report that
indicates favorable outcomes of nerve-sparing bilateral radical
RPLND for preservation of ejaculatory function, the current
study does not allow comparison of the procedure with the
modified template. In addition, there is no study that compares
clinical outcomes of nerve-sparing bilateral RPLND and modi-
fied template dissection. Thus, at this moment, the choice may
depend on the patients’ and urologists’” preferences. Jacobsen
et al. (9) reported that at least 50% of patients who attempted
fatherhood could achieve paternity after post-chemotherapy
nerve-sparing RPLND with a modified template. Therefore,
even in our study, an equal result for paternity can be expected.
On the other hand, in patients who undergo dissection caudal
to the IMA, loss of antegrade ejaculation cannot be avoided
unless a meticulous nerve-sparing procedure is used. Taking
into consideration that spermatogenesis of the contralateral
testis is not guaranteed, sperm cryopreservation before
chemotherapy may be recommended for such patients who
hope for fatherhood in the future (25).

CONCLUSIONS

RPLND has high morbidity even when modified template
dissection is used. However, most perioperative and postop-
erative complications can be conservatively managed without
the need for special treatments. In patients with retrocrural
dissection, severe symptomatic complications may not be
avoidable, but they are transient and manageable. Antegrade
ejaculation is preserved by modified template dissection,
which does not compromise its therapeutic efficacy when
the indication for the surgery is appropriately decided.
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