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Abstract

Metastatic or unresectable disease is identified in approximately
20% of patients presenting with invasive urothelial cancer. In
addition, up to 50% of patients will develop metastases follow-
ing radical cystectomy for clinically localized disease. Multiagent
cisplatin-based chemotherapy is considered standard first-line
treatment for these patients. Although urothelial cancer is consid-
ered a chemosensitive tumour, metastatic disease is associated
with poor prognosis and short-term survival. Here, we review the
role of a multidisciplinary approach to treating patients with metasta-
tic urothelial cancer. 
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Metastatic or unresectable disease is identified in
approximately 20% of patients presenting with inva-
sive urothelial cancer. In addition, up to 50% of

patients will develop metastases following radical cystec-
tomy for clinically localized disease. Multiagent cisplatin-
based chemotherapy is considered standard first-line treat-
ment for these patients. Although urothelial cancer is
considered a chemosensitive tumour, metastatic disease is
associated with poor prognosis and short-term survival. In
this paper, we review the role of a multidisciplinary approach
to treating patients with metastatic urothelial cancer. 

Chemotherapy

Developed in the 1980s, the combination of methotrexate,
vinblastine, doxorubicin, and cisplatin (MVAC) is now one
of the most commonly used regimens for metastatic urothe-
lial cancer.1 Prospective trials have demonstrated the supe-
riority of MVAC over single-agent chemotherapy.2,3 In their
initial report, Sternberg and colleagues reported 72% over-
all response and 36% complete response rates among patients
with metastatic urothelial cancer. Loehrer and colleagues
demonstrated response rates of 39% in MVAC-treated patients
compared with 12% in those treated with single-agent cis-
platin.3 In addition, overall survival (OS) was significantly
improved for the combination treatment group (12.5 vs.
8.2 months). 

Response to cisplatin-based chemotherapy can be
improved with the use of increased dose-intensity regimens.
High-dose-intensity MVAC (HD-MVAC) has been shown
to be superior to standard MVAC with regard to complete
remission rate, progression-free survival and 2-year sur-
vival.4 HD-MVAC given with granulocyte colony-stimulat-
ing factor (G-CSF) allows for the delivery of twice the dose
of cisplatin and doxorubicin with less toxicity and fewer
dose delays. The benefit of this approach is supported by
a phase 3 trial which observed a 2-year progression-free
survival of 24.7% in the HD-MVAC plus G-CSF arm com-
pared to 11.6% in patients treated with standard MVAC.4

In an effort to avoid treatment-related toxicity associated
with MVAC, other regimens have been evaluated for patients
with metastatic urothelial cancer. MVAC can be associated
with severe complications such as neutropenia, infectious
complications, mucositis, gastrointestinal and renal toxicity.
These side effects are especially problematic in the urothe-
lial cancer population, which has a large proportion of older
patients with significant comorbidities. 

Gemcitabine is a nucleoside analogue that has demon-
strated activity and safety in patients as a single agent in
phase 2 trials.5 A large phase 3 trial compared gemcitabine
plus cisplatin (GC) to standard MVAC and reported similar
OS, time to progressive disease and time to treatment fail-
ure.6 More grade 3 to 4 anemia and thrombocytopenia were
observed in the GC arm, but the rates of grade 3 to 4 neu-
tropenia, mucositis and incidence of neutropenic fever were
greater in the MVAC arm. Although GC demonstrated sim-
ilar activity compared to MVAC, the trial was powered to
detect a 33% difference between the groups and not pow-
ered as an equivalence study. Moreover, GC has not been
formally compared to HD-MVAC. Nevertheless, these study
results showing comparable survival rates and a somewhat
improved toxicity profile have led to the adoption of GC
as front-line therapy at many centres. 

Cisplatin-based systemic chemotherapy has been the
mainstay of primary treatment for patients with urothelial
carcinoma presenting with metastasis or unresectable dis-
ease. However, with the realization that, despite high
response rates achieved with chemotherapy, few patients
experience long-term survival, many centres have adopted
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a multidisciplinary approach with surgical consolidation
of initially unresectable or metastatic disease. Most fre-
quently, this occurs in patients with tumours initially adher-
ent to the pelvic sidewall or with regional node involve-
ment, but surgical consolidation has also been reported in
nonregional nodal involvement and in visceral metastases. 

There is a limited amount of data and no guidelines exist
on the appropriate application and timing of surgery for
patients with metastatic disease. Most centres would con-
sider surgical consolidation with curative intent only for
those patients exhibiting a response to systemic chemother-
apy. Patients who do not respond to primary chemotherapy
have a guarded prognosis and are unlikely to benefit from
surgical excision of the primary tumour or metastatic dis-
ease. Any additional therapy should be considered as pal-
liative. In selected patients, palliative radical cystectomy
can be considered to relieve symptoms attributable to local
tumour burden, such as pain, recurrent bleeding or fistula
formation.7 In addition, palliative radiotherapy may pro-
vide rapid relief of tumour-related symptoms, especially
hematuria.8 A large multi-centre trial demonstrated sympto-
matic improvement, such as hematuria, urinary frequency,
dysuria or nocturia, in 68% of patients deemed unsuitable
for curative treatment.9 The usefulness of palliative radio-
therapy, however, must be considered within the context
of the transitory symptomatic improvement and the poor
survival for these patients.

Surgical consolidation

Rationale

The rationale for postchemotherapy surgery assumes that
patients with complete responses to chemotherapy will still
experience a high rate of disease relapse at the responding
site(s) of disease. Dimopoulos and colleagues reviewed the
outcomes for 58 consecutive patients with metastatic dis-
ease who relapsed after prior response to cisplatin-based
chemotherapy.10 Of the patients presenting initially with
local-regional metastasis, 74% had relapse at the site of
response and 26% had visceral metastases at relapse. This
pattern of relapse supports the rationale for consolidation
therapy with surgery after maximum response to chemother-
apy. The outcomes for patients undergoing surgical con-
solidation are dependent on the location of the disease
(regional nodal, nonregional nodal, and visceral metasta-
sis) as discussed below.  

Radical cystectomy and regional nodal dissection

Several groups have reported outcomes for patients with metasta-
tic or unresectable disease treated with post chemotherapy

radical cystectomy and regional nodal dissection.11,12 Dodd
and colleagues reported outcomes for 4 patients with unre-
sectable disease who all achieved a complete response to
MVAC. Residual disease was found in 75% of patients and 
2 (50%) patients were alive at 5 years. In addition, they
reported outcomes for 15 patients with regional nodal involve-
ment who underwent MVAC followed by surgery. Of these
patients, 6 (40%) were alive at 5 years. In their series, patients
with unresectable disease and those with regional nodal involve-
ment did far better than those with visceral metastasis. Similarly,
Miller and colleagues noted that patients with liver, lung or
bone involvement had significantly decreased survival com-
pared to patients without visceral metastasis.12 A phase 3 trial
comparing MVAC to fluorouracil, interferon alfa-2b and cis-
platin (FAP) included 20 patients initially presenting with 
unresectable disease or nodes below the renal hila who were
treated with chemotherapy followed by surgical consolida-
tion. The median survival for this group of patients was 55.2
months from resection and 11 (55%) were free of disease with
a median follow-up of 51.8 months. A similar group of patients
undergoing surgical consolidation at the Memorial Sloan-Kettering
Cancer Center identified 9 of 20 (45%) patients alive at 5 years.11

It is recommended that patients presenting with clini-
cally positive nodes diagnosed by abdominal imaging be
treated with multiagent chemotherapy.13 Our current
approach to selecting patients for subsequent surgical con-
solidation is determined by the response to chemotherapy
and the remaining tumour burden. Patients with a com-
plete response are offered surgical consolidation while alter-
native chemotherapy is recommended for minimal or non-
responders. In patients with a partial response, we assess
the residual tumour burden with nodal biopsy and cys-
toscopy. Generally, patients with negative nodal biopsies
and limited tumour burden on cystoscopy are offered sur-
gical consolidation. 

Gross nodal involvement identified at the time of sur-
gery does not necessitate abandonment of radical cystec-
tomy or nodal dissection. Survival for these patients has
been reported by Herr and colleagues.14 In that series, long-
term survival was observed in 24% of 84 patients with grossly
positive nodal disease at cystectomy and the median sur-
vival time was 19 months for all patients.14 As pointed out
in the editorial published subsequent to that study, the ben-
efit of radical cystectomy with nodal dissection was con-
founded by the presence of adjuvant chemotherapy which
was given to an undisclosed number of patients.15 At our
institution, patients with grossly positive nodal disease dis-
covered at the time of surgery are offered additional adju-
vant multiagent chemotherapy. In addition, the presence
of gross nodal involvement at the time of cystectomy does
not oblige the surgeon to perform an ileal-conduit diver-
sion as continent orthotopic diversions have been safely
utilized in this setting.16

Metastatic urothelial cancer
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In summary, patients undergoing surgical consolidation
for unresectable disease and/or regional nodal metastasis
are at considerable risk for disease recurrence, but survival
rates of 45% to 55% have been reported for selected patients.
These rates are considerably improved over the 13% to 30%
survival rates for patients undergoing surgical consolidation
for visceral metastasis (see visceral metastasectomy below). 

Non-regional nodal dissection

The benefit of postchemotherapy retroperitoneal lymph node
dissection (RPLND) for patients with nonregional nodal
metastasis has been examined in a prospective fashion at
the MD Anderson Cancer Center (MDACC).17 Sweeney and
colleagues reported on the resection of clinically detectable
retroperitoneal nodes in 11 patients after response to
chemotherapy. Seven patients eventually developed recur-
rence outside of the original surgical field while 4 (36.4%)
patients were rendered free of disease as a result of surgi-
cal consolidation. In addition, they observed that patients
with viable tumour in less than 2 lymph nodes had improved
survival compared to those with viable tumour in more
than 2 lymph nodes. Thus RPLND has curative potential
in select patients with nonregional nodal metastasis. 

Visceral metastasectomy

The role of metastasectomy in patients with advanced urothe-
lial cancer is supported by several small retrospective series.
Cowles and colleagues first reported surgery for metastatic
urothelial cancer.18 They observed long-term disease con-
trol in 6 patients after the resection of a solitary pulmonary
metastasis. A subsequent study from MDACC addressed
the role of metastasectomy. Siefker-Radtke and colleagues
reported outcomes for 31 patients undergoing postchemother-
apy resection of metastatic lung (77%), brain (7%), skin
(3%) and distant lymph nodes (13%).19 Median OS from
the time of surgery was 23 months and a 33% 5-year sur-
vival rate was observed. 

Recently published data from contemporary cohorts lend
further support to the use of metastasectomy in urothelial
cancer. Abe and colleagues observed a median survival of
42 months in 12 patients who underwent metastasectomy
at multiple sites including the lung, cervical lymph nodes
and extended abdominal lymph nodes.20 Pathology of
metastatic lesions revealed viable cancer in 83% of cases.
Lehmann and colleagues reported outcomes for 44 patients
from 15 different German centres, with distant metastases
of the urothelial or upper urinary tract who underwent com-
plete resection of all detectable metastases.21 OS from the
time of resection was 27 months and 7 patients (15.9%)
survived more than 2 years without disease progression. 

Recently, Siefker-Radtke and colleagues presented data
from a phase II randomized, 4-regimen selection trial of
sequential chemotherapy for patients with metastatic or
unresectable urothelial cancer. In that report, 35 patients
underwent surgical consolidation, including 24 with nodal
metastasis, 6 with tumour fixed to the pelvic sidewall and
5 with other metastasis such as lung, brain, abdominal wall
or ileum. Five-year OS for these patients was 29%, and
patients undergoing surgical consolidation after a 90% or
greater response to chemotherapy showed the most improve-
ment (40% 5-year OS vs. 10% 5-year OS if less than 90%
response to chemotherapy). 

The available evidence suggests that a select group of
patients benefit from surgical consolidation of visceral metas-
tases. This approach has been used most frequently in the
setting of lung metastases, and more rarely in other organs,
such as liver. While there are no standard guidelines in this
setting, our current approach is to consider surgical con-
solidation of visceral metastases for those patients with tumour
at 1 distant site who have responded well to chemotherapy
and have no evidence of rapid progression elsewhere. In
addition, we routinely observe patients for 3 to 6 months
following chemotherapy to exclude rapid progression before
considering surgical consolidation. 

Conclusion

Long-term survival is infrequent but possible for some patients
with metastatic urothelial cancer. MVAC has been consid-
ered the standard regimen since its introduction in the 1980s,
but considerable efforts have been made to improve the
efficacy and minimize the toxicity of this regimen.
Retrospective studies have supported a role for surgical
consolidation with curative intent for patients exhibiting
response to primary chemotherapy. At the present time,
surgery is generally considered appropriate for consolida-
tion of regional lymph nodes, but is deemed investigational
for more distant nodes and visceral metastases. A consid-
erable number of these patients will experience disease
progression and more accurate measures of disease response
to chemotherapy, such as biologic markers or improved
cross-sectional imaging, are needed to improve selection
of candidates for surgical consolidation. 
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