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Abstract 

Background: There are no uniform follow-up schedules after cystectomy for 
bladder cancer. Follow-up can be regularly scheduled, risk adjusted, or symptom 
based.  

Purpose: To evaluate the efficacy of follow-up based on the patterns of 
recurrence, relapse presentation and survival after cystectomy, and to define an 
efficient follow-up schedule.  

Materials and Methods: The records of 343 patients with regular follow-up 
after cystectomy were reviewed for primary site of recurrence, accompanying 
symptoms, means of recurrence diagnosis, and clinicopathological factors. 
Based on Cox proportional hazard models and the results of imaging studies, low 
and high risk groups are identified and a risk adjusted follow-up protocol is 
proposed. 

Results: The risk of a recurrence was related to increasing pT, tumour positive 
lymph nodes, tumour positive surgical margins, and pre-operative dilatation of 
the upper urinary tract, and low and high risk groups were defined consequently. 
84% of all recurrences occurred within 2 years, with only one recurrence beyond 
2 years in the low risk group. Although the minority of all patients (34%) is a-
symptomatic at time of recurrence, symptomatic recurrences were adversely 
associated with survival. CT-scans and chest X-rays accounted for 90% of the 
diagnostic tools to detect a recurrence in patients without symptoms.  

Conclusions: A-symptomatic patients may benefit from early treatment after 
disease recurrence. A risk adjusted follow-up strategy based on stage of disease 
and additional clinicopathological factors can dichotomise patients at high and 
low risk for recurrence, resulting in less frequent and more cost-effective follow-
up. 



Chapter 9 
 
 

 
140 

Introduction 

Cystectomy is the treatment of choice for patients presenting with muscle 
invasive bladder cancer and for patients in whom local treatment for superficial 
bladder cancer fails. After cystectomy pelvic recurrence rates vary between 4-
34%, while distant metastases occur in up to 50% of all patients, both highly 
dependent on stage.1-4 Follow-up of these patients is recommended to detect 
pelvic recurrence and distant metastasis as early as possible to permit additional 
treatment if indicated. According to the 2007 EAU guidelines the oncological 
follow-up after cystectomy should be guided by prognostic factors, of which pT 
and pN-stage are the most important in determining the most efficient 
schedule.5 Three-monthly assessments postoperatively include physical examina-
tion, urine and blood analysis, ultrasonography of kidney, liver and retroperiton-
eum, and chest X-ray. In case of pN+ additional CT scans and bone scintigraphy 
are recommended.  

The 2008 EAU guidelines state that follow-up should be dependent on stage 
of the initial tumour.6 Recent studies doubt the efficacy of standard follow-up 
schedules as many patients present with symptoms of a recurrence.7 Combined 
with the poor prognosis of these patients despite subsequent therapy this leads to 
the question if similar results at lower costs can be achieved by simple symptom-
guided follow-up. To evaluate this we analysed patterns of recurrence and 
relapse presentation in association with clinicopathological factors, and the tools 
used for diagnosis. 

Patients and methods 

We studied 343 consecutive patients treated with cystectomy and bilateral 
lymphadenectomy for bladder cancer at the Netherlands Cancer Institute-
Antoni van Leeuwenhoek Hospital (NKI-AvL) from 1990 till 2005. Patients were 
retrieved from our database. Cystectomy consisted in the majority of patients of 
excision of the bladder (including peritoneal covering with perivesical fat) and 
neighbouring organs; i.e. the prostate, seminal vesicles and when indicated 
urethra in males, and anterior vagina, uterus and adnexa in females. From 1995 
onwards, a sexuality preserving cystectomy with neobladder (SPCN) is performed 
in suitable patients, with preservation of the vasa deferentia, prostate and 
seminal vesicles in males, and all internal genitalia in females.8 Four types of 
urinary diversions are routinely offered to patients at our institute, either 
incontinent or continent with or without orthotopic reconstruction.  

(Neo)adjuvant therapies  
Neoadjuvant radiotherapy (RT) was not routinely administered. Adjuvant RT 

(45–60 Gray) was applied in 14 patients, in the majority of these patients because 
of tumour positive margins after resection. The use of chemotherapy evolved 
during the study time period according to EORTC protocols. Neoadjuvant 
chemotherapy was administered in 69 patients, adjuvant chemotherapy in 13 
patients (usually multiagent, cisplatin based). Five patients received both 
neoadjuvant radiotherapy and chemotherapy. In total 47 patients underwent a 
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salvage cystectomy after failure of previous treatment with radiotherapy with 
curative intent (>54 Gray) for bladder cancer.  

Staging  
Patients were staged pre-operatively by pelvic-abdominal CT, chest X-ray, 

transurethral resection (TUR), and physical examination. Bone-scans were 
performed on indication (increased alkaline phosphatase or pain). All stages 
were converted to the 2002 TNM-system.9  Based on the TNM classification a 
stage of disease was assigned. Pathological stage was assigned according to 
highest stage after diagnostic TUR and/or cystectomy and lymphadenectomy. 
Surgery was considered to be non-radical when tumour was present at the 
resection margins of the resected bladder specimen, perivesical tissue, ureters or 
urethra. 

Follow-up 
Patients in the NKI-AvL are followed at 3 to 4 month intervals during the first 

year, semi-annually the next two years, and annually hereafter, or more frequent 
if clinically indicated. Follow-up included physical examination, routine serum 
chemistry, regular radiographic evaluation by pelvic-abdominal CT-scan and 
chest X-ray, cystoscopy when a neobladder was used as deviation, and 
cytological examination of urine. Bone-scans were performed on indication. 
Over 97% of the patients had a follow-up exceeding one year, 7 patients were 
lost to follow-up, median follow-up was 64 months (range 2-196 months). 

Statistical analysis 
Overall survival (OS) and disease specific survival (DSS) were calculated from 

date of cystectomy until date of death of any cause or last follow-up. For OS an 
event was defined as death of any cause. In disease specific analysis an event 
was defined as death of urothelial cancer or treatment. Time to recurrence or 
disease-free interval (DFI) was calculated from date of cystectomy to the date of 
first documentation of pelvic or distant recurrence or date of last follow-up or 
death. Pelvic recurrences were defined as radiographic or histological evidence 
of tumour presence in the soft tissue within the true pelvis, while tumour 
recurrences outside the pelvis in non urothelial tissue were considered as distant 
metastases. Univariate and multivariate Cox proportional hazard models were 
used to investigate the association between clinical or pathological factors and 
survival and recurrence. These factors included gender, age, salvage cystec-
tomy, the presence of carcinoma in situ (CIS), intention of sexuality preservation, 
surgical margins, dilatation of the upper urinary tract, histopathological grading, 
pathological tumour category (pT), and pathological lymph node status (pN). 
Age was included as a continuous variable and its shape was studied by means 
of restricted cubic splines. Time to first event (either local or distant recurrence or 
both concurrently) was analysed using competing risk adjusted cumulative 
incidence.10  
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Results 

Patient characteristics and clinical-pathological factors are summarized in 
table 1. Median age was 62 years (range 32 – 84).  Indication for cystectomy was 
muscle invasive disease in the majority of patients. Of the 41 patients with non-
muscle invasive bladder cancer, 38 underwent cystectomy because of in-
sufficient response to repeated local treatments, while 3 patients had de novo 
non-invasive bladder cancer: the reasons for cystectomy in these patients were 
concurrent prostate cancer (2 patients) and superficial disease in a bladder with 
insufficient bladder capacity after previous radiotherapy (1 patient).  

Table 1: Patient characteristics and disease specific survival according to 
characteristics 

  Disease Specific Survival 
 Number Univariate Analysis Multivariate Analysis 
Variable Patients (%) Exp (95% C.I.) P-value Exp (95% C.I.) P-value 
Age (median 62.3 years)   1.005 (0.99-1.02) 0.515 1.00 (0.98-1.02) 0.933 

Gender       
   Male 256 (75%) r    
   Female 87 (25%) 1.54 (1.08-2.20) 0.017 0.81 (0.55-1.19) 0.271 

Salvage cystectomy       
   No 296 (86%) r  r  
   Yes 47 (14%) 1.61 (1.06-2.45) 0.026 1.97 (1.24-3.12) 0.004 

pT classification       
   T1/Ta/Tis 41 (12%) 0.29 (0.12-0.74) 0.009 0.45 (0.16-1.32) 0.147 
   T2 137 (40%) r  r  
   T3 97 (28%) 1.89 (1.26-2.81) 0.002 1.52 (0.98-2.36) 0.055 
   T4a 43 (13%) 2.11 (1.28-3.48) 0.004 1.42 (0.82-2.44) 0.210 
   T4b 25 (7%) 4.1   (2.37-7.09) <0.001 1.93 (1.33-3.82) 0.040 

Lymph node status           
   N negative 227 (66%) r  r  
   N positive 116 (34%) 2.47 (1.77-3.45) <0.001 1.93 (1.33-2.79) <0.001 

Carcinoma in situ       
   Absent 257 (75%) r    
   Present 86 (25%) 0.48 (0.30-0.76) 0.002 0.84 (0.51-1.37) 0.472 

Differentiation        
   Good  (<G3) 24 (7%) r    
   Poor   (  G3 ) 317 (92%) 1.71 (0.84-3.51) 0.138 1.41 (0.64-3.11) 0.400 
   Unknown 2 (1%)     

Surgical margins       
   Negative 308 (90%) r    
   Positive 35 (10%) 3.58 (2.29-5.61) <0.001 2.22 (1.31-3.75) 0.003 

Upper tract       
   Normal 212 (62%) r    
   Dilated 116 (34%) 2.61 (1.87-3.65) <0.001 1.75 (1.22-2.50) 0.002 
   Unknown 15 (4%)     

Sexuality preserving       
   No 284 (83%) r    
   Yes 59 (17%) 0.43 (0.25-0.74) 0.003 0.68 (0.36-1.27) 0.226 
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Survival 
At the end of registration 176 (51%) patients had died after a median follow 

up exceeding 5 years. Treatment related death occurred in 8 patients (2%), 134 
(39%) patients died of disease, and 34 patients (10%) died because of non 
disease related causes (with or without recurrent bladder cancer). 5-year overall 
and disease specific survival rates for the entire cohort were 46% (95% CI: 40-52) 
and 53% (95% CI 47-59) respectively.  

In univariate analyses, pathological tumour category (figure 1a), lymph node 
involvement (figure 1b), female gender, preoperative dilatation of the upper 
urinary tract, salvage cystectomy, and tumour positive surgical margins of the 
resected specimen were associated with decreased disease specific survival. In 
multivariate analyses using disease specific death as endpoint, higher T 
classification, positive lymph nodes, tumour positive surgical margins, and 
salvage cystectomy were independently associated with decreased survival 
(table 1). 

Patterns of recurrence 
In total 158 (46%) patients experienced a recurrence of disease; 104 (30%) 

developed distant metastases, 33 (10%) a local pelvic tumour recurrence, 
whereas 21 (6%) patients experienced concomitant distant metastases with 
pelvic recurrent disease (figure 2).  

 

Figure 1a: Disease specific survival according to pathological tumour category 
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Figure 1b: Disease specific survival according to lymph node status 
 

            
 

 

Figure 2: Time to first event after cystectomy; either local or distant recurrence or both 
concurrently 
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tumours were independently associated with pelvic recurrence in multivariate 
analyses (table 2). Distant recurrences were associated with higher pT, positive 
lymph nodes, poorly differentiated tumours, non-radical procedures and upper 
tract dilatation. In multivariate analyses tumour positive lymph nodes, and pre-
operative dilatation of the upper urinary tract remained independent risk factors 
for development of distant recurrences (table 2). 
 

Table 2:  The association of local an distant recurrences and patient characteristics 

 Local Recurrence 
 Univariate Analysis Multivariate Analysis 
Variable Exp (95% C.I.) P-value Exp (95% C.I.) P-value 
pT1/Ta/Tis 0.75 (0.20-2.78) 0.671 1.06 (0.25-4.48) 0.933 
pT2 r  r  
pT3 2.32 (1.09-4.97) 0.030 2.04 (0.90-4.63) 0.087 
pT4a 2.52 (0.99-6.40) 0.051 1.91 (0.70-5.22) 0.204 
pT4b 6.36 (2.38-17.0) <0.001 3.44 (1.04-11.3) 0.042 

Lymph nodes positive     1.42 (0.79-2.59) 0.243 1.05 (0.53-2.05) 0.564 

Salvage cystectomy 1.55 (0.72-3.34) 0.265 1.29 (0.54-3.06) 0.564 

Carcinoma in situ present 0.55 (0.26-1.18) 0.125 0.89 (0.38-2.10) 0.797 

Grade 3 tumours 0.94 (0.31-2.86) 0.908 0.78 (0.22-2.78) 0.705 

Tumour positive surgical margins 3.30 (1.53-7.14) 0.002 1.73 (0.67-4.52) 0.261 

Dilatation of upper urinary tract 1.71 (0.94-3.12) 0.078 1.20 (0.62-2.30) 0.595 

Sexuality preserving 0.16 (0.04-0.66) 0.012 0.27 (0.06-1.18) 0.081 
  
 Distant Recurrence 
pT1/Ta/Tis 0.40 (0.16-1.03) 0.057 0.74 (0.24-2.27) 0.599 
pT2 r  r  
pT3 2.03 (1.18-3.48) 0.011 1.66 (0.89-3.10) 0.110 
pT4a 2.24 (1.11-4.51) 0.025 1.28 (0.56-2.94) 0.554 
pT4b 2.16 (0.91-5.14) 0.081 0.99 (0.33-3.01) 0.987 

Lymph nodes positive     4.76 (2.94-7.69) <0.001 4.04 (2.35-6.96) <0.001 

Salvage cystectomy 1.22 (0.65-2.28) 0.542 1.72 (0.81-3.66) 0.156 

Carcinoma in situ present 0.51 (0.30-0.89) 0.017 0.82 (0.43-1.58) 0.553 

Grade 3 tumours 3.09 (1.03-9.25) 0.044 2.76 (0.69-11.0) 0.152 

Tumour positive surgical margins 2.26 (1.12-4.58) 0.023 1.51 (0.60-3.79) 0.386 

Dilatation of upper urinary tract 3.05 (1.90-4.90) <0.001 2.36 (1.39-4.01) 0.002 

Sexuality preserving 0.54 (0.29-1.02) 0.056 0.83 (0.39-1.74) 0.620 

 
The median time to any tumour recurrence was 8.7 months. 84% of all re-

currences occurred within 2 years, the latest recurrence was detected 7.9 years 
after cystectomy. This was 7.9 and 8.9 months for pelvic and distant recurrences 
respectively. Of all recurrences 64% was symptomatic at the time of diagnosis, 
while the minority (34%) was diagnosed at the standard follow-up. The remaining 
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recurrences (2%) were diagnosed coincidentally (neither because of symptoms 
nor at standard follow-up; e.g. autopsy). The diagnostic tool revealing recur-
rences was CT-scan in the majority of patients (table 3).  

 

Table 3: Diagnostic tools used for detection of recurrences at standard  
follow-up and symptomatic recurrences 

 Recurrence 
Diagnostic tool At standard follow-up With symptoms 
Ultrasound 1 (1.9%) 10 (9.9%) 
X-chest 5 (8.8%) 3 (3.0%) 
CT-scan 42 (73.7%) 43 (42.6%) 
Bonescan 2 (3.5%) 8 (7.9%) 
MRI 0 14 (13.9%) 
Other 7 (12.3%) 23 (22.8%) 
Total 57 101 

 

Treatment and survival after recurrence  
In total 19 patients (12%) were treated with curative intent after recurrence; 

radiotherapy in seven patients, surgery (with or without chemotherapy) in 12 
patients. Patients with a pelvic recurrence only were treated more often with 
curative intent (36.4%) as compared to patients with distant metastasis (5.6%). 
Median survival after development of a pelvic recurrence was 8.2 months 
compared to 3.2 months in patients with distant metastases (fig 3; log rank 
p=0.026). After distant metastases 22% of the patients survived one year. 
Prognosis after a pelvic recurrence only was slightly better with a 1-year survival 
of 33%, but long lasting remissions were more often seen after pelvic recurrence 
(figure 3).  

Of 101 patients presenting with symptoms 10 (9.9%) were treated with 
curative intent, while 9 out of 57 (15.8%) a-symptomatic patients were treated 
with curative intent (chi-square p=0.274). Survival after a symptomatic recurrence 
however was shorter compared to a-symptomatic recurrences in univariate 
analyses (Exp 1.58, p=0.013) (figure 4).  

Symptoms at time of recurrence remained independently associated with 
survival in all multivariate models (corrected for initial pT and local vs. distant 
recurrence; Exp 2.40, 95%CI: 1.61-3.58; p=0.013). 

 

Discussion  

An appropriate oncological follow-up schedule (besides the follow-up 
related to the urinary diversion used) after cystectomy should be based on the 
probability and timing of recurrence, and the potential treatment options after 
disease recurrence. The 2007 EAU guidelines advised 3-monthly physical exams, 
serum samples, sonography of the kidney, liver and retroperitoneum and chest-X-
ray for follow-up screening after cystectomy. In the 2008 EAU guidelines follow-up 
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Figure 3: Survival after pelvic and distant recurrence 

    
 

 

Figure 4: Survival after recurrences presenting with and without symptoms  
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CT-scans and chest X-rays accounted for 90% of the diagnostic tools to 
detect a recurrence in patients without symptoms. The role of sonography of the 
retroperitoneum and liver was limited in these patients and should probably not 
routinely be encompassed in a regular oncological follow-up schedule but only 
be used in patients with symptoms. Ultrasound however is also used to assess 
dilatation of the upper urinary tract after urinary diversion. If this is the sole 
indication, sonography is technically less demanding and can easily be done by 
urologists at the office at reduced costs. Cystoscopy of neobladders resulted 
seldom in detection of tumour recurrence, but plays a role in tumour detection of 
the remnant urethra. Tumour recurrences in the remaining urothelial tissue 
however were not included in this study.  

The frequency of follow-up remains difficult to determine. Our data support 
the idea of risk adjusted follow-up strategies. Table 4 shows the percentage of 
recurrences found at regular follow-up times for patients with a low (stage 
disease ≤ 2, no ureteral dilatation, and tumour free margins after resection) and 
high risk (all other patients) of recurrence according to our analyses. If patients 
with a low risk of recurrence would have had a CT-scan and X-thorax at 4 and 12 
months, the majority of recurrences would have been detected in an reasonably 
early stage, reducing the number of CT-scans, chest X-rays and sonographies. 
Noteworthy is the high number of early recurrences; 44 out of 158 recurrences 
were already present at a follow-up of 3 months (table 4). Although some of 
these patients might have been operated upon with undetected metastases, 
others (especially patients at high risk of recurrence) might benefit from an earlier 
first round of follow-up than at 3 months, e.g. at 6 weeks. Our data however can 
not provide an optimal risk adapted schedule by itself. Many other cystectomy 
series provide information on the odds and timing of recurrences, and the 
combination of results should be the base of risk adjusted follow-up after 
cystectomy.  

Bochner et al suggested CT-scans and chest x-ray at 3, 6, 12, and 18 months, 
followed by yearly examinations. For patients with ≤ P2N0M0 disease exams at 6 
and 18 months and after 3 years may be omitted.11 High stage disease is a 
known (and probably the most important) variable predicting recurrence and 
survival.1,3,4,12,13 Our current data confirm this and suggest that other variables 
besides these pathologic criteria should play a role in determining an 
acceptable risk adjusted follow-up schedule. Positive surgical margins and 
hydronephrosis increase the risk of recurrence and death in these and other 
series.14-17 Nomograms have been proposed to determine the probability of 
recurrence and survival after cystectomy. Both the Bladder Cancer Research 
Consortium (BCRC) and the International Bladder Cancer Nomogram Con-
sortium (IBCNC) demonstrated that nomograms are more accurate in predicting 
survival and recurrence compared to stage grouping alone.18,19 These nomo-
grams add clinical and pathological factors to TNM staging to increase 
predictive accuracy, but provide 2-, 5- and 8-years (BCRC) and 5-year (IBCNC) 
predictions only. As over 80% of the recurrences occur in the first 2 years, these 
nomograms are not useful for follow-up-schedules. Biomarkers may add impor-
tant information for follow-schedules, but need further prospective evaluation.20  
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Table 4: Number of recurrences / number of patients in follow-up found within the first 
3 years after cystectomy for patients with a small chance (stage disease ≤ 2, no 
ureteral dilatation, and tumour free surgical margins) and high chance (all other 
patients) of recurrence 

Months after cystectomy  3 6 9 12 18 24 30 36 
All patients  44/343 28/311 26/286 24/262 11/220 4/184 7/160 3/143 
Patients with 
  Stage ≤ 2 
  No dilatation 
  Margins tumour free 

 
and 
and 2/105 3/99 4/98 1/88 1/88 1/81 1/74 0/67 

Patients with 
  Stage ≥ 3 
  Dilatation 
  Margins not tumour free 

 
or 
or 42/238 25/212 22/188 20/168 10/132 3/103 3/86 3/74 

 
Other series suggest that symptom guided follow-up, compared to regular 

follow-up, may offer similar results at lower costs7, as no survival benefit was found 
in patients with early a-symptomatic recurrences. Although the majority of 
patients presents with symptoms our data contradict these findings.7,21 Lead time 
bias might partially be responsible for the significant difference in survival. 
However, long term survival was achieved more often in patients with a-
symptomatic recurrences, suggesting that patients with early detected 
recurrences have a better prognosis after early additional treatment with 
curative intent. The presence of symptoms was a significant predictor of survival, 
independent of tumour location and primary pTNM. 

The present study is limited because of its retrospective character (as all 
studies identified on recurrences and follow-up), with inherent biases. Results 
have not been adjusted for the cancer history of these patients, previous 
intravesical therapies, and neoadjuvant and adjuvant therapies, and although 
follow-up regiments in the NKI/AvL are very strict, not all patients are followed at 
exact identical intervals. Given these limitations, the present study suggests a 
benefit of early recurrence detection by regular follow-up with CT-scan and 
chest X-rays, of which the frequency can be adjusted according to pathological 
and clinical criteria. Based on the combination of the schedule suggested by 
Bochner et al. and our data, such a schedule might be based on dichotomy of 
high and low-risk patients, with an optional earlier round of follow-up at 6 weeks 
in high risk patients, as depicted in table 5.11  

Risk adapted follow-up strategies however should be based on large data of 
multiple centres, and prospectively validated in time. At the same time it is 
important to realise that follow-up after cystectomy not only aims at identifying 
recurrences. It is also important for determining functional results of the used 
diversions, the recording of complications, and reassuring patients in case no 
recurrence is found. Above this, we should realise that at present the success of 
recurrence treatment is limited, and cure rates are low. 



Chapter 9 
 
 

 
150 

Table 5: Suggested oncological follow-up schedule after cystectomy (not taken in 
account the used urinary diversion) 

Low-risk patients: stage disease ≤ 2, no ureteral dilatation, and tumour free surgical margins 
 Months after cystectomy 

  4 12 18 24 
Year 3, 4 

and 5  
CT abdomen & pelvis  (X) X (X) X (X)  
Chest x-ray  X X X X X  
Physical examination  X X X X X  
Urethral wash / urine cytology  X X X X X  

 
High-risk patients: all other patients 
 Months after cystectomy 

 1.5 3 6 9 12 18 
Year 2, 3, 4 

and 5 
CT abdomen & pelvis (X) X X X X X X 
Chest x-ray (X) X X X X X X 
Physical examination (X) X X X X X X 
Urethral wash / urine cytology (X) X X X X X X 
– Suggested examinations between brackets are optional. 
– Ct-scans at 3 (or 4), 12 and 24 months should be replaced by CT-urography for detection of upper urinary tract 

tumours. 
– After 5 years symptom guided follow-up (optional) 

 

Conclusions 

Follow-up after cystectomy should be based on risk adjusted schedules. 
Although the majority of recurrences presents with symptoms, these data show a 
survival benefit after a-symptomatic recurrence. High pT, positive lymph nodes, 
pre-operative dilatation of the upper urinary tract, and tumour positive surgical 
margins are clinicopathological factors that can help dichotomise patients at 
high and low risk for recurrence, resulting in less frequent and more cost-effective 
follow-up. 
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