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Abstract.
Purpose: While a definitive cure can be achieved by radical cystectomy and pelvic lymph node dissection in select patients
with regional lymphadenopathy, the benefit remains uncertain in patients who present with non-regional metastases. We
analyzed the survival outcomes of post-chemotherapy retroperitoneal lymph node dissection.
Materials and Methods: We reviewed our institutional database and identified 13 patients with radiographically evident
or biopsy proven retroperitoneal nodal metastases with a significant response to chemotherapy. These patients underwent
consolidative surgery with concomitant or delayed retroperitoneal lymph node dissection. The primary endpoints were
progression-free survival and disease-specific survival from the time of retroperitoneal lymph node dissection.
Results: All patients had primary urothelial cell carcinoma. Twelve patients underwent concomitant radical cystectomy,
pelvic and retroperitoneal lymph node dissection. Seven patients (54%) had residual disease in the retroperitoneum and the
median number of retroperitoneal nodes containing metastases was 4 (IQR 2–6). Six (86%) developed disease recurrences
within 2 years of surgery and 5 (71%) died of cancer. Of the 6 patients without residual disease in the retroperitoneum, 2
(33%) developed recurrences and died of disease progression. The 2-year disease-specific survival was worse for patients
with residual disease in the retroperitoneum than those without residual retroperitoneal disease (34%, 95% CI 5–68 vs 50%,
95% CI 6–85).
Conclusions: The presence of retroperitoneal nodal metastases at post-chemotherapy retroperitoneal lymph node dissection
is a poor prognosticator. Consolidative surgery with retroperitoneal lymph node dissection provides important prognostic
information and may be therapeutic in a very small subset of these patients.
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INTRODUCTION
Cisplatin-based chemotherapy is the mainstay
treatment for metastatic UC of the bladder and modern chemotherapy regimens have resulted in overall
response rates of 50% to 70%, including a complete
response rate of 20% to 30% [1, 2]. Despite an impressive overall response rate, long-term survival remains
poor with only a small portion of patients surviving beyond five years [3]. Most referral centers have
adopted a multimodal approach for the treatment of
metastatic bladder cancer and consider surgical consolidation for patients with significant response to
chemotherapy. Surgical consolidation is most commonly done in patients who present initially with
unresectable pelvic disease or regional metastases.
However, surgical resection of distant nodal disease
or visceral metastases has been described as well
[4–6].
The rationale for post-chemotherapy surgery is that
disease relapse most frequently occurs at responding sites of disease even in patients with complete
response to chemotherapy [7]. In light of this finding,
one may assume that surgical resection of the initial
site of disease may improve survival outcome in these
patients. However, the data on this approach is limited
and, currently, there is no clear indication for postchemotherapy surgery in patients with metastatic UC.
Previous reports from our institution have shown that
post-chemotherapy surgical resection of locoregional
disease is beneficial in patients exhibiting significant
response to chemotherapy, but the benefit of surgery
in distant nodal disease is less clear [8, 9].
The objective of this study is to describe the
impact of PC-RPLND in a contemporary cohort of
patients who exhibited a significant response to modern chemotherapy regimen for metastatic bladder
cancer.
MATERIALS AND METHODS
Following institutional board approval, we conducted a retrospective review of patients with
metastatic UC of the bladder treated with systemic
chemotherapy at our institution between 2002 and
2014. Of these, we selected patients with infrarenal
retroperitoneal nodal disease above the aortic bifurcation who developed a significant response to
chemotherapy. Eligibility criteria included patients
who presented with either retroperitoneal nodal
metastases at diagnosis or solitary relapse in the

retroperitoneum after initial radical cystectomy.
Patients with visceral metastases at the time of diagnosis or at relapse were excluded from the study.
Preoperative lymph node biopsy to confirm presence
of metastases was not a requirement for this study.
Thirteen patients met these criteria and were included
in this study.
The standard chemotherapy regimen for metastatic
UC at our institution is 6 cycles of gemcitabine and
cisplatin. However, alternative regimens were used
based on patient comorbid conditions, prior history
of chemotherapy administration, and chemotherapy
toxicity and tolerability throughout treatment. Following chemotherapy, response was assessed via
MRI, CT or PET-imaging. Complete response was
defined as resolution of all measureable disease in the
retroperitoneum for a minimum of 4 weeks after completion of chemotherapy. Partial response was defined
as a 50% decrease in all measureable disease.
The boundary of PC-RPLND was at the discretion of the surgeon at the time of surgery but always
included the site of disease in the retroperitoneum
seen on pre-chemotherapy imaging. The extent of
dissection included full bilateral (to the level of renal
vein bilaterally), paraaortic (to the level of left renal
vein), interaortocaval/para-caval (to the level of right
renal vein) and low-retroperitoneal (bilateral dissection to the level of the inferior mesenteric artery).
Pathologic analysis included pathologic stage, presence of variant histology, total number of nodes
removed and the number and location of nodal
metastases.
After surgery, patients were followed up with
serial chest and abdominal imaging at 3 to 6-month
intervals. Patients with progression of disease were
eligible for additional chemotherapy or clinical trials at our institution. Progression free-survival was
defined as time of RPLND to first discovery of local
recurrence or distant metastasis. Cancer specificsurvival was calculated as time from RPLND to death
from disease. Survival analysis was done using the
Kaplan-Meier method. Statistical analyses were performed using Stata® version 13 (StataCorp, College
Station, Texas) with p values < 0.05 considered statistically significant.
RESULTS
Patient characteristics
The median age at PC-RPLND was 67 years
(IQR 59–70). Seven patients (54%) were male.

N.W. Liu et al. / Surgery for Retroperitoneal Bladder Cancer

Eight patients (62%) had preoperative biopsy of
either retroperitoneal or pelvic lymph nodes for confirmation of metastatic disease. Table 1 lists the
clinical characteristics and oncological outcomes of
the cohort. All patients in the study completed 6
cycles of systemic chemotherapy at the time of diagnosis. Nine patients (69%) completed the standard
regimen of gemcitabine and cisplatin. Two patients
who underwent delayed PC-RPLND received neoadjuvant gemcitabine and cisplatin prior to radical
cystectomy. Two patients were treated with an
alternative chemotherapy regimen because of intolerability to cisplatin. Radiographic complete response
was achieved in 8 patients (62%) prior to postchemotherapy surgery.
Perioperative and pathological characteristics
Eleven patients (85%) underwent concomitant radical cystectomy, pelvic dissection and retroperitoneal
lymph node dissection. Two patients (15%) underwent neobladder reconstruction while the others had
ileal conduit urinary diversion. For these 11 patients,
the median estimated blood loss was 900mL (IQR
500–1200) and the median operative time was 373
minutes (IQR 301–457). There were no perioperative
deaths within 30 days.
Five patients had full bilateral RPLND along with
pelvic lymph node dissection. The median number
of retroperitoneal and pelvic lymph nodes removed
were 8 (IQR 7–11) and 18 (IQR 12–25), respectively. Seven patients (50%) had viable disease in
the retroperitoneal nodes and the median number of
retroperitoneal nodes containing metastases was 4
(IQR 2–6). When stratifying patients based on presence of residual disease in the retroperitoneum, the
incidence of complete clinical response was higher
in patients without residual disease than those with
residual disease (83% vs 43%).
Oncologic outcome
At a median follow up of 24 months (IQR 6–56),
8 patients (62%) developed disease recurrences and
7 (50%) died of disease progression. Three patients
recurred in the retroperitoneum outside the field of
initial dissection, 6 patients developed distant metastases (outside of retroperitoneum) and 1 patient with
both local and distant disease. The median PFS and
CSS rates for the entire cohort were 14 and 21 months,
respectively. The 2-year PFS and CSS rates were 31%
and 42%, respectively (see Fig. 1). Of the 7 patients
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with residual disease in the retroperitoneum, 6 (85%)
developed disease recurrences within two years of
PC-RPLND and 5 (71%) died of disease progression.
Four patents developed visceral or distant metastases
while two recurred within the retroperitoneum. Two
patients (29%) are alive at the most recent follow up
but only 1 patient is alive without evidence of disease at 24 months after PC-RPLND in this group.
In patients without residual retroperitoneal disease
at PC-RPLND, 2 (33%) patients developed disease
recurrence and subsequently died of disease progression. Both patients had residual disease in the pelvic
nodes at the time of surgery and both recurred outside
the retroperitoneum after surgery. The 2-year diseasefree survival was worse for patients with residual
disease in the retroperitoneum than those without
residual retroperitoneal disease (34%, 95% CI 5–68
vs 50%, 95% CI 6–85).

DISCUSSION
While the benefit of surgical resection of
lymph nodes in patients with regional pelvic lymphadenopathy is well established, the benefit of
post-chemotherapy surgery in patients with distant
nodal metastases remains unclear [10]. We report
a 2-year disease-free survival of 42% in patients
with metastatic bladder cancer of the retroperitoneal
lymph nodes treated with PC-RPLND. When patient
outcomes were stratified by presence of viable nodal
disease, our study demonstrated that the presence
of residual disease in the retroperitoneum at PCRPLND is a poor prognostic indicator. The survival
outcome is worse in patients with residual disease
in the retroperitoneum than those without residual
disease. Despite this sobering finding, we believe PCRPLND in this setting may be therapeutic for a small
subset of patients who otherwise would succumb to
recurrent urothelial carcinoma. In the current series,
1 out of 7 (14%) patients with residual disease is alive
without evidence of disease at 2 years after surgical
consolidation.
Previous reports evaluating the outcomes of postchemotherapy surgery in patients with metastatic
bladder cancer involving the retroperitoneum is in
line with our findings. The study by Dodd et al.
revealed that, while patients with regional adenopathy had improved outcomes with post-chemotherapy
surgery, those with distant lymph nodal disease
had poorer prognosis despite surgical resection
[8]. In a subgroup analysis of 203 patients with
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Table 1
Clinical characteristics and oncological outcomes of the cohort
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Fig. 1. Kaplan-Meier survival plots for cancer-specific survival for the entire cohort.

unresectable or metastatic bladder cancer who had
post-chemotherapy surgeries, the authors reported
on a heterogeneous group of 11 patients with nonregional or distant lymph node disease, including 8
patients with retroperitoneal lymph nodal involvement. Only 2 patients in this group (18%) were alive
at 5 years. Similarly, in a series of 11 patients with
biopsy proven metastatic bladder cancer involving
retroperitoneal lymph nodes treated with full bilateral
PC-RPLND, the investigators from MD Anderson
Cancer Center demonstrated that none of the patients
with viable tumor involving more than two retroperitoneal lymph nodes were alive at 2 years after surgery
[11].
These findings bring into question whether consolidative surgeries in patients with metastatic
retroperitoneal nodal disease is truly advantageous.
While patients with residual retroperitoneal nodal
disease portend a poor prognosis, those with 2 or less
retroperitoneal lymph nodes treated at MD Anderson
enjoyed a significantly improved survival, suggesting that eliminating residual disease may cure a small
group of these patients especially in those with low
residual disease burden [11]. In a retrospective review
of 14 patients with supra-regional metastases treated
with neoadjuvant cisplatin-based chemotherapy followed by consolidative surgeries including complete
RPLND, the investigators from the Netherlands
demonstrated a durable long-term survival of 36%
and 24% at 3 and 5 years, respectively [12]. At least
1 out of 5 patients (20%) with residual nodal disease
in this study lived beyond 3 years after consolidative surgery. Similarly, our study found that long-term
response can be achieved with consolidative surgical
resection in a small group of patients with residual
nodal disease. In the absence of a randomized trial

comparing chemotherapy with and without surgery,
it remains difficult to determine the true benefit of
consolidative surgery in this setting. However, based
on these findings, it is reasonable to offer combined modality treatment in patients presenting with
retroperitoneal nodal metastases amenable to safe and
complete surgical resection. Furthermore, RPLND
in post-chemotherapy setting can provide important
prognostic information and may help direct further
therapeutic intervention in this cohort.
What selection criteria can we use to identify patients who would benefit from consolidative
surgery with PC-RPLND? Unfortunately, the current
study is too small to define any meaningful prognostic factors to identify patient subgroups likely
to benefit from PC-RPLND. With that said, most
centers of excellence would agree that having a significant chemotherapy response is a prerequisite for
post-chemotherapy surgery. Previous reports evaluating patients with metastatic UC of the bladder found
that chemotherapy response status was an important
prognostic indicator of outcome. The study by Herr
et al. noted that while a third of patients undergoing post-chemotherapy surgery were alive at 5 years,
post-chemotherapy surgery did not benefit those who
failed to achieve a significant response to chemotherapy [9].
Additionally, in a recent report evaluating the
long-term efficacy of post-chemotherapy lymphadenectomy in patients with metastatic urothelial
cancer of the upper tract and bladder, Necchi et al.
found that complete clinical response to chemotherapy was predictive of recurrence-free survival [13].
In addition to chemotherapy response, previous
studies have shown that metastatic disease burden,
sites of metastases and patient performance status are
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all important prognostic determinants for outcomes
of surgical consolidation [3, 4, 14]. Based on these
findings, patients with bulky retroperitoneal lymph
nodes after chemotherapy should be treated with
second-line chemotherapy or investigational clinical
trial rather than aggressive surgical resection. In the
setting of metastatic UC involving the retroperitoneal
lymph nodes, our institution would consider consolidative RPLND if the following criteria are met: 1)
a complete response to systemic chemotherapy, 2)
limited nodal metastases amenable to complete surgical resection, and 3) patients with good performance
status [15].
Several important limitations of this study are
noteworthy. First, it was retrospective in nature and
included a relatively small number of patients from
a single institution, which may limit its external
validity. Second, preoperative biopsy of retroperitoneal lymph nodes confirming metastases was not
performed in all patients, thus our study may have
included patients without true metastatic disease.
Third, a standardized RPLND template was not used
in this study and the extent of lymph node dissection was based on surgeon discretion, thus making
the result of the study difficult to interpret. However, to our knowledge, there is no data supporting
the use of a standardized RPLND template for the
treatment of metastatic bladder cancer. Finally, the
survival benefit of lymphadenectomy seen in the
current study may be a reflection of selection bias
rather than a true therapeutic benefit derived from
surgery itself. In other solid organ tumors, adjunct
regional lymphadenectomy has not been consistently
shown to improve survival [16, 17]. Even in bladder cancer, no level 1 evidence exists to address the
value of the extent of regional lymphadenectomy.
The preliminary finding of a recent randomized trial
from Germany (LEA22) comparing the outcomes of
extended vs standard pelvic LND only showed a survival trend favoring extended lymphadenectomy but
the difference was not statistically significant [18].
To truly define the best treatment strategy for patients
with metastatic bladder cancer of the retroperitoneum
in the postchemotherapy setting, a prospective trial
involving multiple experienced centers and a standardized surgical template is needed.

surgery with RPLND provides important prognostic
information and may be therapeutic in an extremely
small subset of these patients. A prospective study
with larger sample size is needed to fully address this
question.
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