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Abstract
Objective Growing literature supports good survival expectancies in bladder cancer (BCa) patients affected by clinical node 
metastases (cN+) treated with multimodal therapy. We evaluated the role of adjuvant chemotherapy in cN+BCa patients 
treated with radical cystectomy (RC) and pelvic lymph node dissection (PLND) without neoadjuvant chemotherapy (NAC).
Methods We evaluated a total of 192 patients with BCa and cN+. All patients were treated with RC and PLND without NAC 
between 2001 and 2013. Kaplan–Meier analyses and Cox regression analyses were used to assess the impact of adjuvant 
chemotherapy (ACT) on recurrence, cancer-specific mortality (CSM) and overall mortality (OM) after surgery.
Results Overall, 99 patients (51.6%) were found without node metastases at RC, while 18 (9.4%), 58 (30.2%) and 17 (8.9%) 
patients were found pN1, pN2 and pN3, respectively. With a median follow-up of 48 months, in cN+ patients we recorded 
5-year recurrence, CSM and OM of 55, 53 and 51%, respectively. Overall, 36 (18.8%) patients were treated with adjuvant 
chemotherapy. At univariable analyses, ACT was associated with improved overall survival [Hazard ratio (HR): 0.42, confi-
dence interval (CI) 0.20–0.86, p = 0.02) in pN+ subgroup only. These results were confirmed at multivariable analyses, where 
ACT was associated with improved CSS (HR: 0.45, CI 0.21–0.89, p = 0.03) and OS (HR: 0.37, CI 0.17–0.81, p = 0.01).
Conclusions We report good survival outcomes in cN+ patients treated with RC. The use of ACT after surgery increases 
survival expectancies, especially in those patients with pathological node disease. Our data need to be further evaluated in 
prospective setting.
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Introduction

Radical cystectomy (RC) with pelvic lymph node dissection 
(PLND) is considered the standard of care for high-risk non-
muscle invasive unresponsive to intravesical therapies, and 
for muscle invasive BCa [1]. Despite treatments, life expec-
tancy is only 58% at 5 years [2–4]. Lymph node metastases 
exert the greatest impact on survival expectancies after RC 
[2, 5, 6]. In this context, literature is growing assessing that 

the presence of clinical metastases (cN+) does not invariably 
impair oncological outcomes [7–10], especially if treated 
with a multimodal approach. Although clinical trials on 
neoadjuvant chemotherapy(NAC) excluded patients with 
clinical node involvement [11, 12], Zargar-Shoshtari et al. 
[10] recently reported survival benefits for clinical node-
positive BCa patients treated with NAC followed by RC 
suggesting a role for cisplatin-based chemotherapies in the 
multimodal approach of nodal disease. On the other hand, 
no data support at the time the use of surgery without NAC 
with the subsequent use of adjuvant chemotherapy when the 
node metastases are pathologically confirmed. This approach 
might overcome the reported low sensitivity of cross-sec-
tional imaging regarding nodal staging [7].

To this aim, we benefit from a large cN+ population 
treated at a single center with RC and PLND without NAC. 
We evaluated the role of adjuvant chemotherapy on cN+ and 
cN+pN+ patients treated with surgery.
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Materials and methods

After institutional review board (Milan-San Raffaele Hospi-
tal, bladder/2012) approval was obtained, we retrospectively 
reviewed data of 192 consecutive patients with non-meta-
static clinical node-positive BCa patients treated with RC 
and PLND at a single tertiary care referral center between 
January 2001 and December 2013 without NAC. Patients 
with incomplete follow-up or without proper informed con-
sent were excluded from the series.

Patients were staged preoperatively with pelvic/abdomi-
nal computerized tomography, bone scan when indicated 
and chest X-ray. Clinical N status was defined as pelvic 
nodes > 8 mm and abdominal nodes > 10 mm in maximum 
short-axis diameter, as detected by computer tomography 
or magnetic resonance imaging within 3 months prior RC 
[13]. Lymph nodes were removed and evaluated separately 
and subsequently processed by a dedicated experienced uro-
pathologist. Briefly, fat tissue containing lymph nodes were 
fixed in 10% buffered formalin. The macroscopic specimen 
assessment was based on tactile and visual criteria. Large 
nodes (> 2 cm) were sampled in multiple blocks. If no 
lymph nodes were macroscopically detected, all fat tissue 
was processed. All blocks were embedded in paraffin, cut 
at 3 μm, and stained with hematoxylin–eosin. Pathologic 
data included tumor grade (according to 1998 WHO/ISUP 
consensus classification), tumor and nodal stage (accord-
ing to VI edition TNM classification) [14], lymphovascular 
invasion (LVI) [15], carcinoma in situ and soft tissue surgi-
cal margin (STSM) status [16]. Adjuvant chemotherapy was 
administered on the bases of patients’ characteristics and 
physicians’ preferences.

Primary and secondary end points

The primary end-point was to evaluate the survival effects 
of adjuvant chemotherapy in cN+ and cN+pN+ patients 
treated with RC and PLND. The secondary end-point was to 
describe survival outcomes of cN+ patients treated without 
NAC.

Statistical analyses

Descriptive statistics of categorical variables focused on 
frequencies and proportions. Means, medians, and Inter-
quartile Ranges (IQR) were reported for continuously coded 
variables. The Mann–Whitney test and Chi square test were 
used to compare the statistical significance of differences in 
medians and proportions, respectively. The Kaplan–Meier 
method was used to compare recurrence, cancer-specific 
mortality (CSM) and overall mortality (OM)-free rates cN+ 

and cN+pN+ patients. Univariable and multivariable Cox 
regression analyses tested the impact adjuvant chemotherapy 
in cN+ and cN+pN+ patients. Statistical significance was 
considered at p < 0.05. Statistical analyses were performed 
using SPSS v.22.0 (IBM Corp., Armonk, NY, USA) and 
STATA 13 (Stata Corp., College Station, TX, USA).

Results

Baseline characteristics

Patients’ characteristics of the cohort are depicted in Table 1. 
Of the 192 individuals included in the study, 93 (48.4%) 
were found with pathologically node metastases at RC. 
Median age of the population was 67 [Interquartile range 
(IQR): 61–74]. The median number of nodes removed and 

Table 1  Descriptive statistics of 192 patients treated with radical cys-
tectomy and pelvic lymph node dissection without neoadjuvant chem-
otherapy for bladder cancer

IQR interquartile range, STSM soft tissue surgical margin, CIS carci-
noma in situ, LVI lymph vascular invasion, LNI lymph node invasion

Variables cN+ (192, 100.0%)

Age, years
 Mean 67
 Median (IQR) 67 (61–74)

Gender
 Male 156 (81.3%)
 Female 36 (18.8%)

Body mass index
 Mean 25.7
 Median (IQR) 25.4 (23.2–28.6)

Nodes removed, number
 Mean 22
 Median (IQR) 21 (13–30)

Nodes positive, number
 Mean 5
 Median (IQR) 0 (0–6)

Pathologic stage (%)
 pT0-pT2 68 (35.4)
 pT3 75 (39.1)
 pT4 49 (25.5)
 Concomitant CIS 44 (22.9)
 Positive STSM 33 (17.2)
 LVI 11 (5.7)
 LNI 93 (48.4)

Grade (%)
 1–2 9 (4.7)
 3 150 (78.1)

Adjuvant chemotherapy 36 (18.8)
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positive were, respectively, 22 and 5. Overall, 36 (18.8%) 
cN+ patients were treated with adjuvant chemotherapy.

Cox regression analyses and survival estimates

During a median follow-up of 48 months, 65 recurrences, 
67 CSM and 80 OM were reported. The 1-, 3- and 5-year 
cN+ recurrence-free, CSM-free and OM-free survival were 
92.9, 77.6 and 55.0% vs. 93.4, 77.7 and 53.2% vs. 92.9, 74.4, 
and 51.9% (Fig. 1). Considering cN+pN+ patients, 1-, 3- 
and 5-year recurrence-free, CSM-free and OM-free survival 
were 85.4, 45.6 and 37.4% vs. 85.1, 35.2 and 24.1% vs. 89.3, 
46.2, and 22.9% (Fig. 2).

At univariable Cox regression analyses considering cN+ 
patients, pT stage 4 vs. pT 0-2 [Hazard Ratio (HR): 3.68, 
confidence interval (CI) 1.90.7.12, p < 0.001], pT3 vs. 
pT0-2 (HR: 2.14, CI 1.18–3.88, p = 0.01),  concomitant 
LVI (HR:2.90, CI 1.14–7.39, p = 0.02), positive STSM (HR: 
1.99, CI 1.05–3.76, p = 0.03), pN+ vs. pN0 (HR: 1.85, CI 
1.13–3.01, p = 0.01), and number of positive nodes (HR: 
1.04, CI 1.01–1.06, p = 0.004) were associated with CSM. 
Adjuvant chemotherapy was not associated with recurrence, 
CSM or OM (p > 0.2; Table 2). Considering cN+pN+, 

at univariable Cox regression analyses adjuvant chemo-
therapy was associated with improved CSM (HR: 0.48, 
CI 0.25–0.92, p = 0.02) and OM (HR: 0.42, CI 0.20–0.86, 
p = 0.02; Table 3).

Table 4 shows multivariable Cox regression analyses in 
cN+ and cN+pN+ patients. Adjuvant chemotherapy was 
associated with improved CSM (HR: 0.45, CI 0.21–0.89, 
p = 0.03) and OM (HR: 0.37, CI 0.17–0.81, p = 0.01) con-
sidering cN+pN+ patients. An association was also reported 
considering cN+ patients, where adjuvant chemotherapy 
was associated with improved OM survival (HR: 0.57, CI 
0.33–0.99, p = 0.04).

Discussion

Node metastases in BCa severely affect survival outcomes 
[2, 5, 6]. Although NAC trials exclude all patients with 
cN+ disease [11, 12], recently some series suggest a role 
for NAC or adjuvant chemotherapy also in this setting [10, 
8]. In our series, we evaluated a large single-center popula-
tion of patients affected by cN+ treated with RC and PLND 
without NAC.

Fig. 1  Kaplan–Meier analysis assessing recurrence (a), cancer-specific mortality (b) and overall mortality (c)—free rates in patients affected by 
clinical node metastatic bladder cancer treated with radical cystectomy and pelvic lymph node dissection

Fig. 2  Kaplan–Meier analysis assessing recurrence (a), cancer-specific mortality (b) and overall mortality (c)—free rates in patients affected by 
clinical and pathological node metastatic bladder cancer treated with radical cystectomy and pelvic lymph node dissection
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Table 2  Univariable Cox regression analyses predicting the risk of recurrence, cancer-specific mortality (CSM) and overall mortality (OM) in 
patients treated with radical cystectomy for cN+BCa disease

CSM cancer-specific mortality, OM overall mortality, HR Hazard ratio, CI confidence interval, CCI Charlson comorbidity index, LVI lymphovas-
cular invasion, CIS carcinoma in situ, PSTSM positive soft tissue surgical margin

Variables Univariable recurrence Univariable CSM Univariable OM

HR (CI 95%) p value HR (CI 95%) p value HR (CI 95%) p value

Age, years 1.00 (0.97–1.03) 0.9 1.01 (0.98–1.04) 0.5 1.03 (1.01–1.03) 0.02
Gender (Ref: female) 0.76 (0.37–1.54) 0.4 1.05 (0.56–1.96) 0.9 1.10 (0.63–1.94) 0.7
CCI
 0 Ref. Ref. Ref. Ref. Ref. Ref.
 1 1.64 (0.90–2.99) 0.1 1.48 (0.84–2.61) 0.2 1.28 (0.76–2.17) 0.3
 ≥ 2 1.15 (0.54–2.44) 0.7 0.95 (0.45–1.99) 0.9 1.05 (0.56–1.99) 0.9

Pathological stage
 pT0-pT2 Ref. Ref. Ref. Ref. Ref. Ref.
 pT3 2.32 (1.25–4.33) 0.008 2.14 (1.18–3.88) 0.01 2.00 (1.16–3.45) 0.01
 pT4 4.08 (2.06–8.07) < 0.001 3.68 (1.90–7.12) < 0.001 3.51 (1.93–6.39) < 0.001

Concomitant LVI 0.91 (0.22–3.77) 0.9 2.90 (1.14–7.39) 0.02 2.92 (1.24–6.84) 0.01
Concomitant CIS 1.02 (0.58–1.79) 0.9 1.03 (0.58–1.84) 0.9 0.96 (0.56–1.64) 0.9
Positive STSM 2.03 (1.07–3.84) 0.03 1.99 (1.05–3.76) 0.03 2.27 (1.30–3.97) 0.004
pN+ vs. pN0 1.71 (1.04–2.80) 0.3 1.85 (1.13–3.01) 0.01 1.71 (1.09–2.66) 0.02
Number of positive nodes 1.02 (1.00–1.05) 0.1 1.04 (1.01–1.06) 0.004 1.04 (1.01–1.06) 0.002
Number of removed nodes 0.99 (0.97–1.01) 0.3 1.00 (0.98–1.02) 0.9 1.00 (0.98–1.02) 0.8
Adjuvant chemotherapy 1.42 (0.84–2.40) 0.2 1.08 (0.63–1.84) 0.8 0.91 (0.55–1.52) 0.7

Table 3  Univariable Cox regression analyses predicting the risk of recurrence, cancer-specific mortality (CSM) and overall mortality (OM) in 
patients treated with radical cystectomy for cN+pN+BCa disease

CSM cancer-specific mortality, OM overall mortality, HR Hazard ratio, CI confidence interval, CCI Charlson comorbidity index, LVI lymphovas-
cular invasion, CIS carcinoma in situ, PSTSM positive soft tissue surgical margin

Variables Univariable recurrence Univariable CSM Univariable OM

HR (CI 95%) p value HR (CI 95%) p value HR (CI 95%) p value

Age, years 0.98 (0.94–1.02) 0.2 1.00 (0.96–1.04) 0.9 1.01 (0.98–1.05) 0.5
Gender (Ref: female) 0.81 (0.31–2.10) 0.7 0.90 (0.37–2.18) 0.8 1.07 (0.49–2.32) 0.9
CCI
 0 Ref. Ref. Ref. Ref. Ref. Ref.
 1 1.64 (0.69–3.87) 0.3 1.76 (0.90–3.87) 0.2 1.68 (0.80–3.54) 0.2
 ≥2 1.37 (0.53–3.55) 0.5 1.10 (0.44–2.75) 0.8 1.23 (0.54–2.81) 0.6

Pathological stage
 pT0-pT2 Ref. Ref. Ref. Ref. Ref. Ref.
 pT3 1.90 (0.44–8.18) 0.4 1.15 (0.34–3.89) 0.8 1.34 (0.40–4.45) 0.6
 pT4 2.91 (0.66–12.79) 0.2 1.66 (0.48–5.79) 0.4 2.05 (0.60–7.03) 0.2

Concomitant LVI 0.59 (0.08–4.34) 0.6 2.82 (1.03–8.08) 0.04 2.47 (0.87–7.06) 0.09
Concomitant CIS 0.78 (0.35–1.73) 0.5 1.00 (0.47–2.14) 0.9 0.83 (0.40–1.74) 0.6
Positive STSM 1.12 (0.49–2.58) 0.8 1.21 (0.53–2.77) 0.7 1.56 (0.76–3.19) 0.2
Number of positive nodes 1.01 (0.98–1.04) 0.6 1.03 (1.00–1.06) 0.05 1.03 (1.01–1.06) 0.02
Number of removed nodes 0.97 (0.94–0.99) 0.02 0.98 (0.95–1.01) 0.1 0.98 (0.96–1.01) 0.1
Adjuvant chemotherapy 0.62 (0.41–1.13) 0.08 0.48 (0.25–0.92) 0.02 0.42 (0.20–0.86) 0.02
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We made several findings. First, we found that half 
patients with clinical node metastases had no pathologi-
cal confined node metastases. These results confirmed 
previous findings, assessing the poor sensitivity of cross-
sectional imaging in detecting node metastases in BCa 
patients [17, 7]. In this setting, preoperative characteris-
tics [18] or cross-sectional imaging cannot accurate stage 
clinical node metastases and cannot represent di per se an 
indication an accurate parameter to decide to skip surgery, 
to extend PLND or to treat with NAC. Considering these 
elements, the decision seems reasonable to exclude cN+ 
patients from the two trials evaluating the role of NAC in 
BCa, since cN+ population appears to be very heterogene-
ous in terms of survival outcomes. More accurate diagnos-
tic tools are required to guide patients’ management on the 
basis of cN status.

Second, 5-year CSM-free rates were 53 and 24% in 
cN+ and cN+pN+, respectively. Ho et al. [9] evaluated 
55 patients with cN+ disease, reporting CSM-free rates 
of 44%; similar survival outcomes were observed by Zar-
gar-Shoshtari et al. [10]. Our data replicate these survival 
expectancies in cN+ and demonstrated that pathologically 
confirmed node-positive patients are those affected by worse 
survival expectancies. In this setting, it appears unjustified 
to exclude cN+ from surgery that should be offered to these 
patients with an extended PLND to guarantee a correct stag-
ing, reserving adjuvant chemotherapy when indicated. In 
this context, Galsky et al. [8] reported data from National 
cancer database comparing cN+ patients treated with chem-
otherapy alone, cystectomy alone, NAC followed by RC and 
RC followed by adjuvant chemotherapy. Overall survival 
for patients treated with NAC and RC or RC and adjuvant 
chemotherapy was similar to those reported our series and 
previous literature. On the other hand, patients treated with 
RC only or chemotherapy only suffered from worse survival 
outcomes.

Third, in our series the use of adjuvant chemotherapy was 
associated with improved survival outcomes in cN+pN+ 
and in cN+ patients. Specifically, at multivariable analyses 
adjuvant chemotherapy improved overall survival in cN+ 
and even more in those with pathologically confirmed node 
metastases. These data confirm the utility of a multimodal 

treatment for patients with node metastases, but also suggest 
that not all patients with cN+ need adjuvant chemotherapy.

The importance of our study consists in several fac-
tors. First, in our work we propose an approach consisting 
in offering RC and PLND to cN+ patients without NAC. 
Reserving the use of cisplatin-based chemotherapy on the 
bases of pathological findings, for example only to patients 
with adverse pathological characteristics. In the absence 
of prospective trials evaluating NAC for cN+ patients 
and given the heterogeneity of this population, new data 
are required to define the patients that might benefit more 
from this approach. Second, our study benefits from a large 
single-center experience of patients treated with extended 
and superextended PLND regardless of preoperative char-
acteristics. The single-center nature of our report overpasses 
some limitations that can be found in big multicentric col-
laboration. Despite several strengths, our study is not 
devoid of limitations. First and foremost, we recognize that 
our study is limited by its observational nature and, thus, 
our results should be interpreted within the limits of ret-
rospective design. Second, our data included only patients 
treated with RC and no patients in our series were treated 
with chemotherapy alone. Therefore, it is not possible to 
make any comparison between different types of treatments 
or to exclude the selection bias that affects this retrospec-
tive series. Moreover, no data regarding type of regimens of 
chemotherapy used were available in our cohort. Third, all 
patients included in our cohort underwent RC at a high-vol-
ume tertiary referral center with a dedicated uro-pathologist. 
Therefore, our findings are representative of this clinical sce-
nario and might not be applicable to other settings with less 
experience in identifying positive node metastases.

Conclusion

In this single-center experience, we report good survival 
rates in cN+. Only half of the patients with cN+ were found 
with pathological node disease. Adjuvant chemotherapy 
appears to be effective, especially in the group of patients 
with pathological node-positive disease. Physicians should 
consider these results in the management of cN+ patients.

Table 4  Multivariable Cox regression analyses predicting the risk of recurrence, cancer-specific mortality (CSM) and overall mortality (OM) in 
patients treated with radical cystectomy for cN+or cN+pN+BCa disease

Adjusted for: age, pTstage, STSM status, grading and gender
CSM cancer-specific mortality, OM overall mortality, HR Hazard ratio, CI confidence interval, CT chemotherapy

Variables Multivariable recurrence Multivariable CSM Multivariable OM

HR (CI 95%) p value HR (CI 95%) p value HR (CI 95%) p value

Adjuvant CT in cN+ 0.89 (0.51–1.58) 0.7 0.65 (0.36–1.16) 0.1 0.57 (0.33.0.99) 0.04
Adjuvant CT in cN+pN+ 0.73 (0.34–1.53) 0.4 0.45 (0.21–0.89) 0.03 0.37 (0.17–0.81) 0.01
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