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Abstract 

Purpose: To evaluate long-term results of salvage cystectomy after interstitial 
radiotherapy (IRT) and external beam radiotherapy (EBRT) for transitional cell 
carcinoma, and to assess the morbidity and functional results of the different 
urinary diversions used. 

Materials and Methods: The records of 27 patients treated with salvage 
cystectomy in a single institution between 1988 and 2003 were retrospectively 
analysed. 

Results: Salvage cystectomy was performed after failure of IRT (n=14) or EBRT 
(n=13), with a 3- and 5-year survival probability of 46% (95% CI: 26 – 65%) and 33% 
(95% CI: 11 – 54%). The 5-year overall survival after cystectomy was 54% in the 
group treated with IRT, 14% in the group treated with EBRT (p=0.12). Tumour-
category, response to radiation, ASA-score, and complete tumour resection 
were of significant influence on survival. Five out seven patients with incomplete 
resection died because of local disease, with a median survival of five months. 
Clinical understaging after radiotherapy occurred in 41%. 

Nine patients had an orthotopic neobladder, with complete day- and night 
time continence in 89% and 41%. All patients but one had good voiding function. 
Early complication rate was 22%, late complication rate was 66% (for Bricker: 50% 
and 0%, for Indiana: 29% and 50%). Duration of hospitalization was irrespective of 
type of diversion. In four out of six patients with a Sexuality Preserving Cystectomy 
and Neobladder erectile function was maintained. 

Conclusions: Salvage cystectomy can be performed with acceptable 
morbidity and any type of urinary diversion. Understaging after RT is common, 
and improvement of preoperative selection is needed. A highly significant factor 
for adverse outcome and death from local tumour-recurrence was incomplete 
resection, suggesting that salvage cystectomy should only be attempted if 
complete resection is probable. 



Chapter 6 
 
 

 
88 

Introduction 

In the Netherlands radical cystectomy is standard treatment for muscle 
invasive bladder cancer. However, in well-selected patients bladder preserving 
with interstitial radiotherapy (IRT) is offered. Candidates are patients with solitary, 
organ-confined tumours with a diameter not exceeding five centimetres. IRT 
consists of a combination of transurethral resection (TUR), a course of external 
irradiation to the whole pelvis, and a surgical implant procedure of hollow loops 
for iridium afterloading1. Excellent survival figures have been reported.1,2 Another 
alternative treatment for muscle invasive bladder cancer is external beam 
radiotherapy (EBRT). This is usually offered to patients considered not fit for, or 
unwilling to undergo, surgery. 

Both forms of radiotherapy (RT) have the advantage of bladder 
conservation. However, secondary cystectomy, so called salvage cystectomy, is 
indicated in patients with residual disease or new tumour growth in the bladder. 
Surgery after previous pelvic radiotherapy can present increased technical 
challenges.3 Anatomical planes are more difficult to distinguish due to surround-
ing desmoplastic reaction. Post-radiation tissue ischemia can lead to more 
vulnerable intestinal tissue with higher risk of anastomotic leakage, prolonged 
ileus and delayed wound healing. After IRT, the previous surgical exposure to 
place the loops for afterloading is an additional cause of obliterated anatomical 
planes. 

The present study reviews the patient characteristics and results of salvage 
cystectomy after IRT and EBRT. In addition, functional results and complications of 
different urinary diversions after salvage cystectomy were analyzed. Known 
prognostic factors influencing survival as tumour grade and stage, age, the initial 
response to radiotherapy, and post-surgical residual tumour are evaluated. 

Patients and Methods 

A retrospective analysis was performed in 27 patients who underwent sal-
vage cystectomy between 1988 and 2003 at the Netherlands Cancer Institute. 
These patients had previously been treated with radiotherapy for transitional cell 
carcinoma (TCC) of the bladder, and were subsequently diagnosed with persis-
tent or recurrent TCC in the bladder. 

Initial radiotherapy 
Initial radiotherapy was given as interstitial radiotherapy or external beam 

radiotherapy. The selection criteria and technique used for IRT have been de-
scribed before.1 Briefly, it consists of TUR, a course of external irradiation (20 or 30 
Gray [Gy] in 10 or 15 fractions), and an implant procedure of hollow loops for irid-
ium after-loading to give an additional dose of 40 Gy. Selection criteria for IRT 
are: first occurrence of bladder cancer, solitary lesion with a diameter less then 
five cm, tumour stage >= T1G3 but < T3, adequate bladder capacity and fit for 
surgery. EBRT consisted of a course of > 59 Gy (range 59 - 66 Gy). Response to RT 
was assessed by cystoscopy, urine cytology and TUR in case of potential recur-
rent or residual tumour. Incomplete response was defined as progression of 
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tumour, macroscopic tumour identified within six months after RT, or progression 
of disease after partial response.4 

Tumour staging and selection 
All tumours were staged before initial radiotherapy (cT), before salvage 

cystectomy (rcT), and after cystectomy (rpT) according to the UICC classification 
rules 2002.5 Tumour category T1 and T2 are defined as organ confined, tumour 
category T3 and T4 as non-organ confined. Prior to salvage cystectomy all 
patients were evaluated and staged by cystoscopy, TUR, physical examination 
under anaesthesia, computed tomography (CT) of the pelvis, and chest X-ray. 
Patients were considered appropriate candidates if the tumour did not invade 
the pelvic or abdominal wall, and if there was no evidence of positive regional 
lymph nodes (N0) or distant metastases (M0). Furthermore patients had to be fit 
for surgery (ASA 1-3).6 After cystectomy complete or incomplete removal of the 
tumour was assessed (post-operative residual tumour status; R0 = no residual 
tumour, R1 = microscopic residual tumour, R2 = macroscopic residual tumour). 
Two patients underwent salvage cystectomy after neo-adjuvant chemotherapy 
resulting in partial remission of the tumour (cT2N2M0 and cT4bN0M0). 

Urinary diversions 
After cystectomy, an orthotopic neobladder was considered in patients with 

normal preoperative serum creatinine, normal bowel function and capability to 
perform self-catheterisation. Additional requirements for a Sexuality Preserving 
Cystectomy and Neobladder (SPCN) were patient’s motivation for preservation 
of sexual functions and absence of malignancy in the bladder neck, prostate 
and prostatic urethra. To exclude malignancies at these sites patients had 
cystoscopy, digital examination, ultrasound guided prostate biopsies, and PSA 
measurement prior to surgery. A SPCN was performed as previously described.7 In 
summary, only the bladder is resected while the vasa deferentia, prostate and 
seminal vesicles are left in situ, as part of a nerve sparing procedure. An ileal 
neobladder is anastomosed to the margins of the prostate. 

Complications 
Complication rates were defined as the percentage of patients with a 

complication (some patients had more than one complication). Early (post-
operative) complications were defined as complications occurring within 30 
days of surgery. Complications thereafter were defined as late complications. 

Statistical analysis 
The Kaplan-Meier technique was used to calculate survival estimates. Time to 

event was calculated from salvage cystectomy until any cause of mortality. As 
overall and disease-specific survival curves ran almost parallel, we chose to refer 
to overall survival. Differences were analyzed using the log-rank test. (Cox 
regression analysis was not considered informative due to the small sample size.) 
To compare complication rates the chi-square test and Fisher’s exact test were 
used.  
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Results 

Patient characteristics and survival 
Overall, 27 patients underwent salvage cystectomy, 14 after IRT and 13 after 

EBRT. Patient characteristics are summarized in table 1. Overall 16 patients died 
because of bladder cancer after salvage cystectomy, of whom seven within one 
year (median 13 months, range 1 – 69). Two patients died of another cause. Nine 
patients are alive and free of disease after a median follow up of 48 months. The 
3- and 5-year survival probability after cystectomy was 46% (95% CI: 26 – 65%) 
and 33% (95% CI: 11 – 54%) (figure 1a).  

Table 1: Patient characteristics 

 IRT, n = 14  EBRT, n = 13 
 cT rcT rpT  cT rcT rpT 

Stage: T0 - - 2  - - 1 
 Ta/1 2 4 -  3 3 3 
 T2 10 8 5  7 5 3 
 T3 2 2 4  1 2 2 
 T4a - - 2  2 2 2 
 T4b - - 1  - 1 2 
 N+ - 1 -  1 - - 
Grade: ? 1  -  -   
 1 -  -  1  - 
 2 3  1  -  - 
 3 10  13  12  13 
Gender M / F (n) 9 / 5  12 / 1 
Age (mean +/- SD) 65 +/- 11 (range 39 – 83)  71 +/- 6 (range 58 - 79) 
ASA: 1 7  3 
 2 5  6 
 3 2  4 
Complete remission after RT 11  10 
Diversion: Bricker 5  9 
 Indiana 3  1 
 Neobladder 6  3 

 
Survival curves for initial IRT (5-year 54%) and EBRT (5-year 14%) do divide, but 

the difference is not statistically significant (log rank; p = 0.12, figure 1b). Potential 
prognostic clinical, pathological and treatment related factors are listed in 
table 2. In univariate analysis tumour-category before initial RT (cT) and before 
salvage cystectomy (rcT), response to RT, pre-operative ASA-score, and com-
plete resection at salvage cystectomy (R-status) were of statistically significant 
influence on survival.  

To assess the accuracy of clinical staging after previous radiotherapy, clinical 
tumour category before salvage cystectomy (rcT) is compared with the tumour 
category of the resected specimen (rpT) in table 3. Understaging occurred in 
41%. Resection margins were positive for tumour in seven patients (IRT: 3, EBRT 4), 
leaving microscopic (R1) or macroscopic (R2) residual tumour behind.  
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Figure 1a: Overall survival after salvage cystectomy 

           
 
  

 

Figure1b: Overall survival after salvage cystectomy; previously treated with interstitial 
radiotherapy (IRT) and external beam radiotherapy (EBRT) 

              

 
 
 
Five of these patients died with local disease (of whom two with both a local 

recurrence and distant metastasis), the median survival for R1/R2 patients was 
five months (range 1 – 24, figure 1c). Recurrences after salvage cystectomy were 
diagnosed as distant metastasis in nine cases (IRT: 4, EBRT: 5), local disease within 
the true pelvis in five cases (IRT: 1, EBRT: 4), and both in two cases (IRT: 2, EBRT: 0). 
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Table 2: Univariate analysis of prognostic factors for overall survival after salvage 
cystectomy 

Factor  
Univariate 

p 
Initial radiotherapy: interstitial vs external beam 0.1 
cT  organ confined   vs non-organ confined 0.008 
cGrade: 1 & 2 vs 3 & 4 0.21 
RT response: complete vs incomplete 0.01 
rcT: organ confined vs non organ confined 0.006 
rcGrade: 1 & 2 vs 3 & 4 0.4 
Pre-operative ASA: 1 & 2 vs 3 <0.0005 
rpT: organ confined vs non organ confined 0.4 
Complete resection (R status) yes vs no <0.0005 
Age: < median vs > median 0.4 

Suffix c: clinical assessment before initial radiotherapy.  
Suffix rc: clinical assessment before salvage cystectomy. 

 

Table 3: Comparison of rcT (clinical tumour category before salvage 
cystectomy) and rpT (pathological tumour category). Interstitial RT / 
External Beam RT 

   rpT 

rcT0 0/0  T0 T1 T2 T3 T4a T4b 

rcT1 4/3  2/0 0/2 2/1    

rcT2 8/5  0/1 0/1 3/2 3/1 1/0 1/0 

rcT3 2/2     1/1 1/0 0/1 

rcT4a 0/2      0/2  

rcT4b 0/1       0/1 
         

total 27  3 3 8 6 4 3 

 

Functional results and complications 
Nine patients had a neobladder (IRT: 6, EBRT: 3). A Studer type neobladder 

was anastomosed to the urethra in three cases, six patients had a SPCN. 
Complete continence during daytimes was achieved in eight (89%) patients. 
One patient was moderately continent, needing one pad during the day. Night 
time continence was complete in four (41%) patients. Five were moderately 
continent, needing one pad per night (one patient chose to use a condom-
catheter). 

All patients but one had good voiding function. This patient was completely 
dependent on clean intermittent catheterization (CIC), three patients needed 
CIC once a day or less because of post-void residual urine. Two out of six patients 
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with a SPCN had poor erectile function, of whom one had good rigiscan® 
measured nightly erections. 

Figure 1c: Overall survival after salvage cystectomy; completely resected (R0) and 
not completely resected (R1&R2) 

              

 
 
 

Duration of hospitalization was irrespective of type of diversion (median 18, 
21 and 17 days for neobladder, Bricker and Indiana respectively). Complication 
rates and details about morbidity are summarised in table 4. Differences after 
various diversions were not significant. Early and late complication rates calcu-
lated after IRT and EBRT (29%, 39% and 50%, 39% respectively) were comparable 
(Fisher’s exact: p = 0.7 and p = 0.7).  

Discussion 

While long term results of salvage cystectomy after EBRT have been reported 
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survival after IRT and EBRT is not statistically significant, though there is a trend 
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ASA-score was distributed equally, but the difference in median age was six 
years. Though no definite answer can be given in this retrospective analysis, it is 
probable that these factors will become evident in larger series. 

Table 4: Diversion related morbidity. Some patients had more than one complication 

 Neobladder, 
 n = 9 

Bricker,  
n = 14 

Indiana,  
n = 4 

 
χ2 

EARLY     
No. of patients with complication(s) 2 (22%) 7 (50%) 0 (0%) p = 0.12 
abdominal wall dehiscence 1* - -  
uretero-ileal dehiscence - 1* -  
gastrostomy leakage 1* - -  
wound infection  - 2 -  
deep venous thrombosis - 1 -  
pneumonia - 2 -  
bleeding - 1* -  
intestinal obstruction - 1* -  
     
LATE     
No. of patients with complication(s) 6 (66%) 4 (29%) 2 (50%) p = 0.19 
urethra-ileal stenosis  1* - -  
wound hernia  3* 1 1  
fistula 1 2* -  
uretero-ileal stenosis  2* 1* -  
stoma stenosis - - 1*  

 
Survival in the present series is in agreement with previously reported 5-year 

survival. However, long term survival rates vary widely between 5 and 45%.9-13 In 
general, tumour category is an important factor affecting survival. Stage can be 
determined before radiotherapy (cT), before salvage cystectomy (rcT), and after 
surgery (rpT). As has been suggested previously14, organ confined disease before 
radiotherapy appears to be associated with better survival after salvage cystec-
tomy. In this series pathological stage (rpT) appeared to have no influence on 
survival. This may potentially be related to a pathological staging error after IRT. 
Isodoses calculated for the radiated central plane can easily exceed 80 Gy. This 
dose often results in a locally disturbed bladder wall configuration, with ensuing 
difficulties in establishing the pathological tumour category. 

Determining clinical tumour category after radiotherapy (rcT) is known to be 
hindered by the desmoplastic reaction and obliteration of anatomical planes, 
resulting in substantial under-staging.13-15  Magnetic resonance imaging and CT 
are useful to exclude involvement of adjacent organs and gross lymph node 
metastases, but differentiation between tumour infiltration and radiation fibrosis is 
less precise.16 The inaccuracy of exact rcT-estimation underlines the need for 
other factors in preoperative patient selection. In regard of this, preoperative 
assessment of the ability to remove all cancer is important, irrespective of stage. 
The difference between survival in specimen confined (R0) and non-specimen 
confined (R1/R2) cancer was highly significant. Besides to increased survival, 
salvage cystectomy leads to improved local control. However, neither cure nor 
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palliation was obtained if (microscopic or macroscopic) residual tumour had 
been left in situ. Considering this, salvage cystectomy should only be attempted 
if complete resection is believed to be feasible. In our institute emphasis is laid on 
physical examination under anaesthesia to assess operability. Nevertheless, 
seven out 27 patients showed tumour positive margins, so improvement is greatly 
needed. Analysis revealed no relation with initial type of radiotherapy. In both 
groups positive resection margins with subsequent local recurrences occurred 
(IRT: 3 subsequent 3, EBRT: 4 subsequent 2). In total eight patients experienced a 
local recurrence (with or without distant metastases), preceded by positive 
margins in 5 cases. This high number was reason for further analysis of these 
patients, but no relation could be found with tumour category, initial type of 
radiotherapy, or preservation of the prostate (one patient had a SPCN, one 
patient a neobladder, six patients a Bricker).  

Since the survival figures after salvage cystectomy are relatively poor, new 
strategies should be considered. Systemic chemotherapy prior to salvage cystec-
tomy seems a reasonable strategy, although precise patient selection remains 
difficult, given the major problems we met in pre-operative staging. If we can not 
base the need for neoadjuvant therapy on clinical staging, we have to accept 
that patients who may be cured by surgery alone will be exposed to cytotoxic 
drugs. The alternative, adjuvant chemotherapy (for example in R1/R2 patients), 
has the advantage of basing the need for treatment on pathological criteria, 
but the major disadvantage of the inability to assess response in vivo. 

Traditionally the choice of diversion after radiotherapy was restricted to an 
ileal or colon conduit.17 Emphasis was laid on the use of non-irradiated bowel, 
but more recent reports not only describe acceptable mortality and morbidity 
rates but also good functional results, when using an orthotopic neobladder after 
RT.4,18 Daytime continence in this study is comparable with these studies, al-
though nighttime continence is worse. Overall, complication rates are compar-
able with previous studies.19 Two factors might have played a role in the higher 
incidence of early complications (although not statistically significant) after 
Bricker diversion, as opposed to neobladder diversion. Patients with a neoblad-
der have to be capable to perform self-catheterisation, which is easier for 
younger patients. This lead to a difference in mean age between both groups 
(Bricker: 73 years, neobladder: 62 years, t-test: p < 0.05). Furthermore diversion 
with a neobladder is a more recent procedure, which might implicate improved 
techniques in surgery, anaesthetics and post-operative care. 

After construction of an orthotopic neobladder the late complication rate 
was higher (although not statistically significant), compared to diversion by ileal 
conduit. It needs to be emphasized however, that three out of six late compli-
cations were incisional hernias. This relative high number might be due to the 
changed physiology of voiding, demanding straining to void. Type of initial RT 
played no role in choice of diversion. Both after IRT and EBRT diversion by neo-
bladder was surgically feasible. 
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Conclusions 

Salvage cystectomy with any type of urinary diversion can be performed 
with acceptable morbidity, both after interstitial radiotherapy and external beam 
radiotherapy. Orthotopic urinary diversion has good functional results. Tumour-
category before initial RT, response to RT, ASA-score and complete tumour 
resection are potential prognostic factors for survival. 

Clinical understaging after RT is common, and improvement of preoperative 
selection is needed. A highly significant factor for adverse outcome and death 
from local tumour-recurrence was incomplete resection, suggesting that salvage 
cystectomy should only be attempted if complete resection is probable.     
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