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Abstract

OBJECTIVE—To assess the utility of an extensive restaging examination performed after the 

completion of neoadjuvant chemotherapy (NAC) but before radical cystectomy (RC) in the 

management of patients with advanced bladder cancer.

METHODS—We studied 62 patients who underwent NAC with the intent of proceeding to 

consolidative RC. A restaging examination, including endoscopic and bimanual examination, as 

well as cross-sectional imaging of the abdomen and pelvis, was performed after chemotherapy. 

The impact of restaging on clinical management was determined. In patients proceeding to RC, 

the degree of correlation between clinical stage (at diagnosis vs on restaging) and pathologic stage 

was determined.

RESULTS—Restaging altered the treatment course in 6 patients (9.7%) in whom RC was not 

performed because of restaging findings. An additional 56 patients (90.3%) proceeded to RC. In 

these patients, compared with clinical stage at diagnosis, the postchemotherapy clinical stage 

correlated more strongly with pathologic stage (κ = 0.02 vs 0.17). On multivariate analysis, 

diagnostic clinical stage was not associated with pathologic stage (P = .85), whereas 

postchemotherapy clinical stage was strongly predictive of pathologic stage (P <.01).

CONCLUSION—An extensive restaging examination altered treatment strategy in a small, but 

clinically significant subset of patients treated with NAC for bladder cancer. Furthermore, 

restaging allowed for more accurate prediction of pathologic stage after RC, thereby improving 

assessment of patient prognosis. Consideration should be given to incorporating a restaging 

evaluation into the standard management paradigm for bladder cancer.

Level-1 evidence supports the use of neoadjuvant chemotherapy (NAC) in the management 

of muscle-invasive bladder cancer.1,2 In recent years, these findings have resulted in the 

increased use of NAC before radical cystectomy (RC) in the United States.3 The enrollment 

criteria for the 2 largest randomized trials of NAC in bladder cancer2,4 required a clinical 
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diagnosis of muscle-invasive disease (clinical stage T2-T4). After the completion of NAC, 

patients proceeded directly to cystectomy without a repeat staging examination. Based on 

these study protocols, this management strategy has become the standard of care for muscle-

invasive bladder cancer.

At our institution, we routinely perform a restaging evaluation after the completion of NAC 

but before proceeding to RC. This evaluation involves a chest radiography or chest 

computed tomography scan (CT), cross-sectional imaging of the abdomen and pelvis (either 

CT or magnetic resonance imaging), endoscopic examination of the bladder under 

anesthesia, and a bimanual examination. This extensive restaging evaluation, including 

endoscopic and bimanual examination, is not routinely performed by all urologists, and its 

clinical utility is unclear.

Furthermore, in patients managed with RC alone, there are often discrepancies between the 

clinical stage assigned at the time of diagnosis and the pathologic stage determined by 

analysis of the RC specimen.5–7 The lack of correlation between clinical and pathologic 

stage compromises accurate assessment of patient prognosis at the time of diagnosis.8 In 

patients receiving NAC, there is likely to be an even greater discrepancy between clinical 

and pathologic stage, as NAC leads to pathologic downstaging in a significant percentage of 

patients.2 It is unknown whether a restaging evaluation performed after the completion of 

NAC allows for the more accurate prediction of pathologic stage after RC.

The purpose of the present study was thus 2-fold. First, we aimed to assess the clinical 

utility of an extensive restaging evaluation after NAC and determine how often the results of 

this restaging evaluation change patient management. Second, we investigated the 

correlation between clinical stage on postchemotherapy restaging evaluation and pathologic 

stage after RC, to determine whether restaging improves the assessment of patient 

prognosis.

MATERIALS AND METHODS

We performed a retrospective analysis on our institutional bladder cancer database. We 

identified patients with bladder cancer who elected to receive NAC with a plan to proceed to 

consolidative cystectomy, treated between January 2011 and July 2012. It is our institutional 

policy to recommend NAC to all patients with clinical T2-T4 tumors before proceeding to 

RC. Patients who received chemotherapy as part of a definitive bladder-sparing 

chemotherapy and radiation protocol were excluded, as were patients who had previously 

received chemotherapy or radiation for bladder cancer and subsequently developed 

recurrence.

All pathology slides were reviewed by a urologic pathologist at our institution. The NAC 

regimen was left to the discretion of the medical oncologists. Patients receiving gemcitabine 

and cisplatin or carboplatin received a minimum of 3 cycles of chemotherapy. Patients 

treated with methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC) chemotherapy 

received 3 cycles of chemotherapy. Patients who did not complete the prescribed course of 

chemotherapy were excluded.
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All patients underwent a restaging examination after completing chemotherapy and before 

proceeding to RC. The restaging examination included chest x-ray or chest CT, cross-

sectional imaging of the abdomen and pelvis (either CT or magnetic resonance imaging), 

endoscopic examination of the bladder under anesthesia, and a bimanual examination. On 

restaging examination, patients with evidence of metastatic disease, lymph-adenopathy 

meeting response evaluation criteria in solid tumors (RECIST) criteria,9 or unresectable 

tumors were not considered candidates for RC. Patients without these findings proceeded to 

RC. A standard-template pelvic lymphadenectomy was performed at the beginning of the 

procedure. At the time of lymphadenectomy, lymph nodes that were concerning for 

metastatic disease were sent for frozen-section pathologic analysis intraoperatively. In 

patients with lymph node metastases confirmed by frozen section, the procedure was aborted 

and RC was not performed. In the remainder of patients, RC was completed and lower 

urinary tract reconstruction or diversion was performed.

Clinical stage of the bladder tumor was assigned at the time of diagnosis according to the 

American Joint Committee on Cancer clinical staging manual.10 After NAC, a second 

clinical stage was assigned based on results of the restaging evaluation. At the time of 

restaging, biopsy or transurethral resection of visible abnormalities in the bladder was 

performed when the operating surgeon judged that the results of biopsy may change the 

recommendation to proceed with RC. Patients with no evidence of residual tumor on 

restaging evaluation were deemed cT0. For patients with residual tumor, postchemotherapy 

stage was based on results of restaging biopsy or on a constellation of endoscopic findings at 

the time of restaging, imaging studies, and pathology results from the initial resection. 

Clinical stage was determined by consensus of the 2 attending physicians (M.J.S. and T.J.B.) 

and the primary author of the study (A.C.R.).

For each patient who proceeded to RC, the clinical stages at the time of diagnosis and on 

postchemotherapy restaging evaluation were compared with the pathologic stage after RC. 

Rates of upstaging and downstaging from clinical stage to pathologic stage were determined. 

Upstaging was defined as a more advanced pathologic stage than clinical stage, whereas 

downstaging was defined as a less advanced pathologic stage than clinical stage. The Cohen 

kappa statistic was used to quantify the degree of correlation of the initial diagnostic clinical 

stage and the post-chemotherapy stage with the pathologic stage after RC.

Two ordered logistic regression models were then performed to identify clinical factors 

associated with advanced pathologic stage after RC. Covariates in the first model included 

patient sex, age, smoking history, and initial diagnostic clinical stage. The second model 

contained the same covariates, with the exception of substituting postchemotherapy clinical 

stage for diagnostic clinical stage.

RESULTS

Between January 2011 and July 2012, 62 patients with bladder cancer underwent NAC with 

a plan to proceed to consolidative RC. The mean patient age was 64.4 years. Additional 

demographic data for the study population, data on tumor histology as determined by the 

initial diagnostic transurethral resection, and NAC regimen administered are shown in Table 
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1. More than 80% of patients were male and approximately 75% had a smoking history. 

More than 90% of tumors were urothelial carcinomas, all of which were high-grade tumors. 

Gemcitabine and cisplatin served as the NAC regimen in 76% of patients.

The course of treatment for the study patients is illustrated in Figure 1. Of the 62 patients, 48 

(77.4%) ultimately completed RC after NAC. In 8 patients (12.9%), RC was attempted but 

aborted. Of the aborted cases, 6 (75%) were aborted because of the intraoperative finding of 

lymph node metastases, and 2 cases (25%) were deemed unresectable. In 6 patients (9.7%), 

RC was not attempted because of findings of the postchemotherapy restaging evaluation. Of 

these 6 patients, 3 (50%) had developed new pelvic lymphadenopathy on cross-sectional 

imaging, 2 (33%) were suspected of having unresectable T4 disease based on bimanual 

examination, and 1 (16.7%) had significant disease progression on endoscopic examination 

and biopsy and was referred for chemotherapy and radiation. At the time of restaging, no 

patients were found to have pulmonary metastases on chest imaging. No patients were 

unable to undergo cystectomy because of chemotherapy toxicity. No patients were denied 

cystectomy because of a complete response to chemotherapy.

At the time of restaging, 14 patients underwent biopsy or transurethral resection of visible 

abnormalities in the bladder. Management course was altered in only 1 of these 14 patients 

(7%). This patient was noted to have a significantly increased volume of small cell 

carcinoma and was referred for additional chemotherapy and radiation. The remainder of the 

patients who underwent biopsy proceeded to RC as planned.

The mean and median times from diagnosis to post-chemotherapy restaging examination 

were 163 days (standard deviation, 66 days) and 162 days (range, 50–558 days), 

respectively. Mean and median times from restaging examination to cystectomy were 35 

days (standard deviation, 25 days) and 32 days (range, 4–109 days), respectively.

Table 2 shows distribution of clinical stage at the time of diagnosis, clinical stage on 

postchemotherapy restaging evaluation, and pathologic stage after RC. Compared with the 

clinical stage at the time of diagnosis, there was a significant shift toward lower stages on 

the restaging evaluation and on pathologic examination after RC.

Figure 2 illustrates how clinical stage at diagnosis, and clinical stage on postchemotherapy 

restaging evaluation correlate with pathologic stage after RC. Initial diagnostic stage was 

poorly correlated with pathologic stage (κ =0.02), whereas the stage assigned on 

postchemotherapy restaging evaluation was more strongly correlated with pathologic stage 

(κ = 0.17). When comparing the clinical stage at the time of diagnosis to pathologic stage 

after RC, 30 patients (62.4%) were downstaged, 9 patients (18.8%) were upstaged, and the 2 

stages were similar in 9 patients (18.8%). When comparing the postchemotherapy clinical 

stage with the pathologic stage after RC, 12 patients (25.0%) were downstaged, 17 patients 

(35.4%) were upstaged, and the 2 stages were similar in 19 patients (39.6%).

Of the 48 patients who completed RC, 12 patients (25.0%) had no residual tumor in the final 

pathology specimen (pT0). Of these 12 patients, 8 (66.7%) were clinical stage T0 on 

postchemotherapy restaging evaluation, 3 (25.0%) were cT2, and 1 (8.3%) was cT3. The 
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stage at diagnosis in these 12 patients was cT2 in 8 (66.7%), cT3 in 3 (25.0%), and cT4 in 1 

(8.3%).

On postchemotherapy staging evaluation, 21 patients were staged as cT0 and proceeded to 

RC. Of these, 8 patients (38.1%) were pT0 and an additional 6 (28.6%) had non—muscle-

invasive tumors at RC.

Downstaging from diagnostic clinical stage to post-chemotherapy clinical stage was strongly 

associated with ultimate downstaging after RC. When compared with the initial clinical 

stage, 43 patients were either downstaged or had no stage change on postchemotherapy 

evaluation. Only 6 of these patients (14.0%) were ultimately upstaged from their initial 

clinical stage to pathologic stage after RC. In comparison, 4 of the 5 patients (80%) who 

were upstaged on postchemotherapy evaluation were ultimately upstaged after RC. There 

was no association between chemotherapeutic regimen received and pathologic stage after 

RC (P = .31).

Two ordered logistic regression models were run to identify associations between 

preoperative variables and pathologic stage after RC. Both models contained patient age, 

sex, and smoking history as covariates in the model, whereas the first model contained 

initial diagnostic clinical stage and the second model contained clinical stage on 

postchemotherapy staging evaluation. In both models, neither age and sex nor smoking 

history was significantly associated with pathologic stage (all P values >.05). Likewise, in 

the first model, no significant association was seen between clinical stage at diagnosis and 

pathologic stage after RC (P = .85). However, in the second model, a significant association 

was seen between postchemotherapy clinical stage and advanced pathologic stage (P <.01).

COMMENT

The present study evaluates the utility of an extensive restaging examination performed 

before RC for patients undergoing NAC for bladder cancer. We found that this restaging 

examination changes management in a small but significant number of patients and enables 

more accurate prediction of pathologic stage in those patients who proceed to RC.

Of the 62 patients in the present study, 6 (9.7%) were spared a potentially unnecessary RC 

by a restaging evaluation. This represents a relatively small percentage of the study 

population, and thus the merits of completing a restaging evaluation in all patients are 

debatable. We feel, however, that the potential benefit to patients who do not undergo RC is 

significant. RC is an invasive procedure, with a significant complication rate and the 

potential for peri-operative mortality.11–13 After NAC, patients with residual muscle-

invasive or node-positive disease are thought to potentially harbor chemoresistant tumors 

and clearly have significantly worse survival than those patients with a favorable response to 

chemotherapy.14 In these non-responders, the significant morbidity of RC may outweigh 

any potential survival benefit. Restaging allows for the identification of many of these 

nonresponders, sparing them a potentially unnecessary operation. Furthermore, the 

morbidity of a restaging evaluation is minimal. Thus, even if the restaging evaluation only 

impacts a small number of patients, the significant morbidity it spares these patients may 

justify the routine restaging of all patients before RC.
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Furthermore, the additional costs associated with restaging appear to be minimal. Charge 

data from our institution suggest that a full restaging examination costs approximately 

$4600. In this study, restaging 62 patients prevented a potentially unnecessary cystectomy in 

6 patients, at a mean cost of $37,100 per cystectomy (inclusive of charges associated with 

procedure and postoperative stay). Restaging thus results in an additional cost of 

approximately $1010 per patient. Notably, the costs of potential complications requiring 

readmission in the 6 patients spared cystectomy were not included in this analysis. A recent 

report of prospectively collected complication data suggests that 58% of patients experience 

a complication within 90 days after discharge after RC.8 Thus, avoiding complications in the 

6 patients spared cystectomy by a restaging examination may result in cost-neutrality or 

perhaps even cost saving.

Although restaging potentially spared 9.7% of the study population from RC, it failed to 

identify another 8 patients (12.9%) who likely proceeded to RC unnecessarily. This includes 

2 patients with unresectable tumors that were not identified by bimanual examination, and 6 

patients with lymph node involvement that was not seen on preoperative imaging. This 

underscores the need for improved imaging modalities and biomarkers to better identify 

patients who have not responded to chemotherapy before surgery.

An additional benefit of the restaging evaluation was that restaging allowed for more 

accurate prediction of pathologic stage in patients proceeding to RC. An individual patient’s 

response to NAC is highly variable. Depending on the chemotherapy regimen used, 

pathologic complete-response rates have been reported to vary from 7% to 38%.2,4,15 

Furthermore, we are currently unable to accurately differentiate those patients likely to 

respond to chemotherapy from those likely to progress.16 In the present study, this variable 

response to chemotherapy resulted in significant discrepancy between the clinical stage at 

diagnosis and the pathologic stage after RC. In comparison, there was a significantly 

stronger correlation between the stage assigned on the post-chemotherapy evaluation and the 

pathologic stage.

The stronger correlation between postchemotherapy clinical stage and pathologic stage 

allows for an improved assessment of patient prognosis before RC. It appears that the 

benefit of NAC may extend only to those patients whose disease does not progress through 

chemotherapy.14 Our findings suggest that chemotherapy nonresponders can be identified 

on a restaging evaluation after the completion of chemotherapy. In fact, 80% of patients 

with evidence of disease progression on restaging evaluation were ultimately upstaged after 

RC, compared with a 14.0% rate of upstaging in patients with no evidence of progression on 

restaging. Perhaps nonresponders could be identified on a restaging evaluation midway 

through a course of NAC, and these patients could be taken straight to RC, avoiding 

potential morbidity associated with additional chemotherapy cycles and avoiding further 

delay in definitive treatment of their tumors.

We acknowledge that our practice of foregoing or abandoning cystectomy in patients with 

persistent or progressive lymph node metastases after chemotherapy can be debated. 

Certainly, cystectomy may result in disease palliation or improved cancer control in a subset 

of these patients. Particularly, medically fit patients with minimal evidence of disease 
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progression may derive benefit from cystectomy in this setting. However, we feel there is 

insufficient evidence that surgery significantly improves cancer-specific survival in this 

setting. Thus, for most patients, we feel the potential morbidity of cystectomy outweighs the 

potential benefits of surgery. Furthermore, the recovery from an invasive surgical procedure 

will likely delay the administration of second-line chemotherapy regimens, which may be of 

some benefit in patients with progressive locoregional disease.

The present study is not without limitations. There was some variability in the method used 

to assign clinical stage at the time of postchemotherapy restaging, as a biopsy was 

performed in some, but not all, patients. This practice likely led to an overestimation of the 

number of patients staged cT0 at the time of restaging evaluation. Moreover, interindividual 

variation in clinical stage assignment may bias our findings, although all staging data were 

re-reviewed to ensure uniformity when assigning clinical stage. Additionally, bimanual 

examination was used at the time of restaging to identify unresectable tumors. However, 

others have reported variability in the accuracy of the bimanual examinations,17 and thus, 

some tumors thought to be locally invasive may in fact have been resectable had these 

patients proceeded to RC. Finally, the retrospective nature of the study design may bias our 

findings, and additional prospective studies are needed to confirm the findings of this 

manuscript.

CONCLUSION

These data suggest that restaging after NAC alters treatment course in a small, but clinically 

significant, percentage of patients with advanced bladder cancer. Furthermore, the restaging 

evaluation improves prediction of pathologic stage, and thus allows for a more accurate 

assessment of patient prognosis before RC. These benefits, combined with the minimal 

morbidity of the restaging examination, argue that restaging could be routinely incorporated 

into the treatment paradigm for muscle-invasive bladder cancer to reduce unnecessary 

application of RC and to provide surgeons and patients with more accurate staging 

information on which to base important clinical decisions.
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Figure 1. 
Course of treatment for study patients. RC, radical cystectomy.
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Figure 2. 
Correlation between clinical and pathologic stages. Groups defined as follows: major 

downstage, pathologic stage less than clinical stage by >1 stage interval (eg, clinical stage 

T4, pathologic stage T2). Minor downstage: pathologic stage less than clinical stage by 1 

stage interval (eg, clinical stage T4, pathologic stage T3). Major upstage: pathologic stage 

greater than clinical stage by >1 stage interval (eg, clinical stage T1, pathologic stage T3). 

Minor upstage: pathologic stage greater than clinical stage by 1 stage interval (eg, clinical 

stage T1, pathologic stage T2). (Color version available online.)
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Table 1

Demographic, tumor histology, and neoadjuvant chemotherapy data

Variable N (%)

Sex

 Male 50 (81)

 Female 12 (19)

Smoking history

 Yes 47 (76)

 No 14 (22)

 Unknown 1 (2)

Tumor histology

 Urothelial carcinoma 57 (91)

 Poorly differentiated carcinoma 2 (3)

 Adenocarcinoma 1 (2)

 Squamous cell carcinoma 1 (2)

 Small cell carcinoma 1 (2)

Chemotherapy regimen

 Gemcitabine/cisplatin 47 (76)

 Gemcitabine/carboplatin 3 (5)

 Cisplatin/etoposide 2 (3)

 MVAC 2 (3)

 Pacitaxel/carboplatin 2 (3)

 Pacitaxel/gemcitabine 1 (2)

 Unknown 5 (8)
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Table 2

Distribution of clinical and pathological stages

Stage
Clinical Stage at 
Diagnosis, N (%)

Clinical Stage on Restaging 
Evaluation After Chemotherapy, 

N (%)
Pathologic Stage After 

RC, N (%)

Clinical Stage on Restaging in 
Patients who Completed RC, N 

(%)

T0 0 (0) 22 (35) 12 (25) 21 (44)

TIS 0 (0) 1 (2) 7 (15) 0 (0)

Ta 0 (0) 0 (0) 3 (6) 0 (0)

T1 3 (5) 5 (8) 5 (10) 5 (10)

T2 36 (58) 20 (32) 10 (21) 13 (27)

T3 21 (34) 9 (15) 5 (10) 7 (15)

T4 2 (3) 5 (8) 6 (13) 2 (4)

Total 62 62 48 48

RC, radical cystectomy.
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