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Abstract
Aim

To determine the difference in survival after cgsteny between patients presenting with
primary muscle infiltrating bladder cancer and @i with progression to muscle
infiltration after treatment for initial non musdlevasive bladder cancer (NMIBC).

Patients and Methods

We retrospectively analyzed the files of 188 pdtievho underwent cystectomy for
transitional cell carcinoma between 1987 - 20050 Hroups were defined: patients
presenting with muscle invasive tumours and the@egrpssing to muscle invasion after
initial treatment. This second group was furthewdid into low-intermediate and high

risk according to the EAU grouping for NMIBC.

Results

The 5-year disease specific survival (95% configantervals) for all patients was
50%(42%-59%); 49%(40%-60%) in the primary muscfétrating group and 52%(37%-
74%) in the progressive group (p=ns). The 5-yeseake specific survival in the
progressive group according to EAU risk groups Wt (58%-97%) for the initially
diagnosed low-intermediate risk tumours and 35%(r2%) for the initially diagnosed
high risk tumours (p= 0.015). The percentage ofpét with non-locally confined
tumours (pT3/4-NO // any pT-N+) was 31% // 45% &déb6 // 46% in the primary

muscle infiltrating and progressive group, respetyi.



Conclusions

Despite close observation of patients treated éor muscle invasive bladder cancer, the
survival of patients who progress to muscle invassonot better than survival of patients
presenting with primary muscle infiltrating canceatients with high risk non-invasive
tumours (EAU risk categories) who progress to neugolasive disease have a worse

prognosis compared to patients with low or interiatedrisk tumours

Introduction

Non muscle invasive bladder cancer (NMIBC) comriska heterogenic group of
tumours, with variable biological behavior and rgatint potential. The probability to
progression to muscle invasion varies from 6%-4@%ldentifying the patients in whom
NMIBC will progress despite bladder sparing therepg major challenge. The 2006
EAU guidelines on bladder cancer defined threegiskips for NMIBC: a low-risk
group (single, low grade (G1), non-invasive (Tajde smaller than 3 cm); a high risk
group (lamina propria invasion (T1), high grade YG8Bultifocal or highly recurrent, or
CIS) and an intermediate group with all other narsate invasive tumours (e.g. Ta-T1,
G1-G2, over 3 cm ).(2) In low risk NMIBC, a bladdgraring regimen is uniformly
advised, consisting of transurethral resection (T tdRowed by a single immediate
instillation of intra-vesical chemotherapy. Higekidisease is usually treated with TUR
followed by intra-vesical BCG. The undisputableigadion for cystectomy is
histological evidence of muscle invasion durinddatup. We hypothesized, that the

intensive monitoring of patients with NMIBC duritidpdder sparing management would



lead to an early discovery of muscle invasion withsequently better survival than
patients presenting initially with muscle invasidio. test this hypothesis, we compared
survival in patients presenting with NMIBC that gressed to muscle invasive disease
with patients presenting with primary muscle invadbladder cancer, all treated by

cystectomy and regional lymph node dissection.



Patients and methods

Preoperative assessment and patient selection

Between 1987 and 2005, 286 patients underwentatgsty for transitional cell
carcinoma (TCC) at our institute. Being a tertiegferral centre, patients were referred
after diagnosis and/or treatment at other hospiRassons for referral were: NMIBC
progressing to muscle invasive disease or musehsine disease at first diagnosis. Data
from referring hospitals were reviewed for datenatial diagnosis of bladder cancer and
follow-up until referral. Forty-four patients preged with high risk non muscle invasive
urothelial cancer treated with cystectomy beforescteiinvasion and were excluded from
analysis. Four patients were excluded from analystause of incomplete data. Another
50 patients were excluded from analysis as theguweht salvage cystectomy after
brachytherapy or external beam radiotherapy (EBRMgy have been reported
earlier.(3)The remaining 188 patients were dividad two groups based on initial
presentation. We distinguished a primary musclasie group: patients with muscle
invasion at first presentation (pR) and a progressive group: patients with a hystbr
non muscle invasive disease progressing to musession after TUR with or without
adjuvant intravesical therapy. The progressivespadi were stratified according to EAU
risk-categories after last TUR for NMIBC. (2) Patie with muscle invasive disease
within three months after first TUR for non mustieasive bladder cancer were

included in the primary muscle infiltrating group.



Saging

Clinical stage was determined by physical examamafif UR, chest x-ray, and
pelvic/abdominal computerized tomography scan (€ans All stages were converted to
the [IUCC 2002 TNM classification.(4)

When imaging was highly suspicious for tumour pesitymph nodes, a bilateral
regional lymph node dissection or fine needle byopas performed before cystectomy.
Otherwise patients underwent regional lymph nodsetition at cystectomy. The
accuracy of clinical staging was assessed by camgpalinical primary stage and

pathological tumour stage after cystectomy.

Treatment

Patients with NMIBC were initially treated with TUR the referring hospitals. Patients
with muscle-invasion at follow-up were referred éystectomy and regional lymph node
dissection. Boundaries of pelvic node dissectiatil @00 where: distally the circumflex
vein and the node of Cloquet, laterally the exteltreec artery, medially the bladder and
the prostate and proximally the hypogastric artErgm 2000 the boundaries were
enlarged proximally to the crossing of the uretexrahe common iliac artery and
laterally to the genitofemoral nerve. Patients vhiistologically or cytologically proven
positive lymph nodes before cystectomy receivedadjavant chemotherapy. Since
2000 patients considered high risk for recurreritar aystectomyX pT3and/ox>N1)
have been randomized between early or late chemapreaccording to the EORTC-

30994 protocol.



Satistical analysis

Disease specific survival was defined as time beibwsy/stectomy and death of disease or
treatment or last contact. Survival estimates &% Bonfidence intervals were

calculated using the Kaplan-Meier method. Log-raests were used to assess differences
in survival between the primary muscle infiltratiagd progressive group. To evaluate
the impact of EAU risk stratification on survivaeveompared the initially low-
intermediate non muscle invasive with the initidligh risk non muscle invasive tumours
in the progressive group.

A multivariate Cox proportional hazards model wasstructed to determine the
association of gender, focality (single or mult)plege, and patient grouping (primary

and progressive muscle infiltrating) with diseagecsfic survival. A backward stepwise
elimination procedure was performed to identifytéas associated with survival at the
0.05 significance level. The association betweenlmer of TUR £2 TUR and >2 TUR
before cystectomy) disease specific survival, tummstaging after cystectomy was
assessed in the progressive invasive patient grsmg a log-rank test and Chi square
test.

Differences in characteristics of patients in pesgive and primary muscle infiltrating
groups were tested using chi-square, Fisher-exacMann-Whitney-Wilcoxon tests
where appropriate. No imputation of missing data parformed. The significance level

was set at 0.05 for all tests.



Results

Patient Characteristics

134 patients presented with primary muscle infiltigabladder cancer and 54 patients
with progressive bladder cancer. The distributibpagient and tumour characteristics
between these two groups are presented in TabMdan age at cystectomy was 61
years and the male to female ratio was roughlyBhé. definitive pathological stage of
the primary tumour (pT-stage) was higher than tthgogical stage of the TUR
specimen in 19% of primary muscle infiltrating jeatis, while 2% had pathological stage
lower than clinical stage. This was 26% and 0% lierprogressive group. Pathological
lymph node stage (pN) was higher than clinical ljinmpde stage (cN) in 16% of primary
patients and 26% in the progressive group. Theeneasignificant difference in stage
distribution after cystectomy between both grodpse proportion of patients with
multifocal tumours was significantly higher in theogressive group than in the primary
muscle infiltrating group (p<0.001) (see Table 1a).

Patients’ characteristics and both clinical (NMIBGd muscle invasive stage) and
pathological stage for the progressive subgrougsiaown in table 1b. There was no
significant difference in stage distribution aftgistectomy between both subgroups.
Both the definitive pathological stage of the prignumour (pT-stage) and the
pathological lymph node stage (pN) were higher tihahe TUR specimen in 28% (N=7)
of the low risk patients, and 24% (N=7) in the higdk patients. No patients had lower

pathological T or N stage than clinical stage.



Treatment History

A total of 61 patients received neoadjuvant chem@by, 46 in the primary muscle
infiltrating group and 15 in the progressive invasgroup. In the primary muscle
invasive group 44 achieved a complete or partspoase to neoadjuvant chemotherapy,
in the progressive invasive group this was 15. gatrents received adjuvant
chemotherapy, 7 in the primary muscle infiltratgrgup and 3 in the progressive
invasive group. There was no significant differeircéhe number of patients receiving
either neoadjuvant or adjuvant chemotherapy.

In the high- and low-risk progressive subgroupsadguvant chemotherapy was given to
4 and 11 patients respectively, and adjuvant chieenapy was given to two and one
patients respectively. Again there was no significifference in clinical response to

neoadjuvant treatment.

Survival

At the time of analysis 89 patients had died, atltvelve of either bladder cancer or
treatment. The median follow-up after cystectomyg ®al years, which was not different
between groups.

The 5-year disease specific survival estimate (86#idence intervals) for all patients
was 50% (42%-59%); 49% (40%-60%) in the primary chigfiltrating group and 52%
(37%-74%) in the progressive group (Fig 1a, logkrgorns); stratified by risk group:

75% (58%-97%) in the low and 35% (17%-71%) in tighhisk tumours (Fig 1b p=



0.015). The difference in disease specific survbgtlveen muscle invasive and low-
intermediate risk tumours was not significant (E@.

Patients with organ confined lymph node negativeaurs (pT2NO) had a 5-year disease
specific survival of 80% (65%-97%) and 93% (82%-Z)0or the primary muscle
infiltrating group and the progressive group resipety (p=ns, Table 2a). Stratified by
risk group these figures were: 100% and 88% (67@84)Q for the low and high risk
groups respectively. (Table 2a, p=ns).

Survival at 5 years of patients with non-organ owed disease and tumour negative
nodes was: 56% (42%-75%) for the primary musclétiafing group and 37% (14%-
97%) for the progressive group (p=ns, table 2aatified by risk group: 71% (45%-
100%) and 0%, for the low and high risk groups eesipely (Table 2a; p=ns).
Eighty-five patients had tumour positive lymph neddter cystectomy: 60 (45%) in the
primary muscle-invasive group and 25 (46%) in tregpessive group. Stratified by risk
group: there were 10 (40%) in the low risk and 385%) in the high risk subgroup.

The 5 year disease specific survival rates for lympde positive patients were 28%
(17%-46%) for the primary muscle infiltrating groapd 40% (24%-69%) for the
progressive group. Stratified by risk group: 63%%3100%) and 25% (9%-67%), for
the low and high risk groups respectively. (Talde 2=0.04)

In the multivariate analysis gender was signifibaassociated with disease specific
survival. Females had a higher risk of dying froisedse than males (HR=2.16 (1.7-2.8);
p=0.0009). Focality, age, and patient groupingngany vs. progressive) showed no

significant association with survival. (Table 2b)
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Finally, there was no significant association bemthe number of TUR disease specific

survival, and upstaging in the progressive group.

Discussion

The undisputable indication for cystectomy in patsewith NMIBC is progression to
muscle invasion. Follow up schedules are aimeteagéarliest possible detection of
progression, leading to the best possible survimabur study all patients were followed
up according to the EAU-guidelines which in theshpuld lead to low stage disease at
cystectomy.(2) Nevertheless, patients with NMIBGgressing to muscle invasion had
no better survival after cystectomy than patierith ywrimary muscle invasive bladder
cancer. This is in accordance to others, while sshasved an even worse survival.(5-7)
These studies suggest that cystectomy should ydealtlone before any bladder muscle
invasion occurs or at a stage when the bladderaumcstill locally confined. This

notion is not new and has been echoed by thoseadtacate an early cystectomy.

Under staging, swift progression and poor survival of the progressive group

What could be the reasons and explanations foethedings?

First, standard follow up was unable to detect tiqgmagression, exemplified by 26%
under staging in non locally confined disease &t 2nder staging in tumour positive
lymph nodes. It is a sobering fact that despitselmonitoring these figures are not
different at all from clinical under staging in fgatts presenting primarily with invasive

disease.(8) Because our hospital is a tertiaryecqratients with higher stages are
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referred to our hospital, exemplified by a relafMeigh incidence (45%) of positive
lymph nodes after cystectomy in both groups as @etpto contemporary cystectomy
series.(8-10) Secondly the swift occurrence of msgjon, indicated by 24% non locally
confined disease and 46% lymph node invasion ajtgiectomy in the progressive
group. Most of these patients have a history of moiscle invasive disease and are under
surveillance for NMIBC so one would expect theseeetages to be lower than in the
primary invasive group.

Thirdly the poor survival rates of high-risk nowvasive bladder cancer progressing to
muscle invasion. This was significantly worse comegao patients with a low-
intermediate-risk tumour (76% versus 20%). As tiveas no difference in TNM
distribution after cystectomy for both groups ttii§erence in prognosis must be
explained by other factors, like tendency for edigsemination of these high grade
tumours. This underlines the poor prognosis ofhigl-risk group providing further
weight to arguments for early cystectomy. Five yeawival rates of approximately 90%
have been published when cystectomy is perforneéat® evidence of muscle
invasion.(10;11) Our study also demonstrates a&ragbod prognosis for patients with
muscle invasive disease after cystectomy for lgaahfined disease.

Fourthly the urological community is alert on thgtrisk of progression in patients
presenting with T1G3 tumours and the subsequentswwival.(1) However our study
suggests equal (poor) survival rate in high graaalifease.(12) In addition we find
patients with low grade (low or intermediate rittkonours that have progressed rapidly to

a locally advanced tumour with lymph node metastase

12



The number of prior TUR and survival

Analysis of TUR prior to cystectomy did not show\sual differences and upstaging in
those who had less than 2 TUR in comparison toetloth more than 2 TUR. This is in
contrast to a recent study by Wiesner et al. wheveed the files of 219 patients with
non-muscle-invasive TCC that progressed to museiasion. They found tumour
positive lymph nodes in 33 patients (15%). The nendd TURs correlated with the
prevalence of lymph node metastases.(13)

Survival in women stage for stage is less thanafes Findings that are supported by

others (14)

Optimal timing of cystectomy

How can we solve the dilemma of too early cystegtéimcrease of survival but at the
cost of too many bladders removed) and too lateecy@my (jeopardizing survival of the
patient)?

In clinical practice, the heart of the matter lieslefining progression and the early
notion of therapy resistance. In high risk diseageabove notion has led to a "change of
paradigm”, advising early cystectomy before higjalal proof of muscle invasion.(15)
Failures of BCG therapy in high risk disease an defined as progression to higher
grade or T-category, the appearance of carcinorsdurduring therapy and a recurrence

at both 3 and/or 6 months. In low-intermediate d&ease, the indication for cystectomy

13



has traditionally been histological proof of musicleasion. In this risk category the
challenge is to better define failure, preferaldydoe muscle invasion.

The EORTC risk tables, based on six tumour chatigtitss (number of tumours, tumour
size, prior recurrence rate, T category, carcinonsatu, and grade) are currently the
most accurate tool to predict the risk of recureeand progression in non muscle
invasive bladder cancer patients.(1;16)

The major limitations of our study are the retragpe character, the potential selection
bias, and the limited number of patients. Our pésievith progressive non muscle
invasive bladder cancer come from a large undefpwed of patients. Therefore our
results can only be used as an illustration oféle of patients progressing to muscle
invasion.

It is our belief that follow-up should be aimedla¢ detection of failures at the earliest
possible moment, preferably before muscle invakesoccurred. In this respect,

identifying patients in whom initial therapy is ratccessful is the major challenge.

Conclusions

Despite close observation of patients treated MdiBC, survival in patients who
progress to muscle invasion is not better thareptipresenting with primary muscle
infiltrating cancer. Patients with high-risk NMIB&ho progress to muscle invasive
disease before cystectomy have a worse prognosipared to patients with low-
intermediate risk NMIBC who progress to muscle siga. The number of patients with

locally advanced and lymph node positive diseasewm@xpectedly high in the

14



progressive group, underlining the need for impdoentification of the patient in need
of early cystectomy. For now, we advocate actigtaging (re-TUR) during conservative
management of non muscle invasive bladder canberindication for cystectomy
should be at a stage preferably before histologioadf of muscle invasion, EORTC
tables can be helpful. T-stage and grade progmesseprobably just as important signs

for early cystectomy as the traditional criteridmmuscle invasion.
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List of Abbreviations

NMIBC: Non Muscle Invasive Bladder Cancer
HR: Hazard Ratio

CIS: Carcinoma in situ

TUR: Transurethral resection

BCG: Bacillus Calmette Guérin

TCC: Transitional Cell Carcinoma

EBRT: External Beam Radiotherapy

IUCC: International Union Against Cancer
MMC: Mitomycin C

EORTC: European Organisation for Research and mez#tof Cancer

EAU: European Association of Urology
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Tablela Patients’ characteristics.

Progressive Inv. Primary Inv. Total Significance
N=54 N=134 N=188
Gender male 41 (76%) 103 (77%) 144 (77%) ns
female 13 (24%) 31(23%) 44 (23%)
Age (years) Mean 63 61 61 ns
Clinical T stage
cTis/a/l NO - - -
cT2 NO 30 (56%) 53 (40%) 83 (44%) ns
cT3/4 NO 11 (20%) 39 (29%) 50 (27%)
cT any N+ 13 (24%) 42 (31%) 55 (29%)
Path. T stage
pTis/a/l NO 1 (1%) 1(1%)
pT2 NO 16 (30%) 31(23%) 47 (25%) ns
pT3/4 NO 13 (24%) 42 (31%) 55 (29%)
pT any N+ 25 (46%) 60 (45%) 85 (45%)
Focality
Single 13 (24%) 81 (60%) 94 (50%)
Multifocal 40 (74%) 50 (37%) 90 (48%) p<0.001
Unknown 1 (2%) 3 (2%) 4 (2%)

Progressive Inv.: progressive group
Primary Inv.  : primary muscle infiltrating group



Table 1b Patients’ characteristics progressive subgroups.

Low- High risk Significance
intermediate risk
N=25 N=29
Gender male 21 (84%) 20 (69%) ns
female 4 (16%) 9 (31%)
Age (years) Mean 62 63 ns
NMIBC Stage
TaG1-2 11 -
T1G1-2 14 -
Tis - 11
T1G3 - 14
TaG3 - 4
Clinical T
stage
cTis/a/l NO - -
cT2 NO 16 (64%) 14 (48%) ns
cT3/4 NO 6 (24%) 5 (17%)
cT any N+ 3 (12%) 10 (34%)
Path. T stage
pTis/a/l NO - -
pT2 NO 8 (32%) 8 (28%) ns
pT3/4 NO 7 (28%) 6 (21%)
pT any N+ 10 (40%) 15 (52%)
Focality
Single 5 (20%) 8 (28%)
Multifocal 19 (76%) 21 (72%) ns
Unknown 1 (4%) 0 (0%)




Table 2a Disease specific survival according to tumour group stratified according to

tumour extension.

Tumour Group N 5-year DSS % (95% C. 1.)
Primary muscle infiltrating 134 49 (40 60)
Organ confined, N- 32 80 (65-97)
Extravesical, = N- 42 56 (42-75)
Node positive, N+ 60 28 (17-46)
Progressive 54 52 (37-74)
Organ confined, N- 16 93 (82-100)
Extravesical,  N- 13 37 (14-97)
Node positive, N+ 25 40 (24-69)
Low risk 25 75 (58-97)
Organ confined, N- 3 100(-, -)
Extravesical,  N- 71 (45-100)
Node positive, N+ 10 62 (37-100
High risk 29 35 (17-71)
Organ confined, N- 38 88 (67-100)
Extravesical,  N- 0 (-)
Node positive, N+ 15 25 ( 9-67)
Table 2b Cox-regression multivariate analysis
HR 95% CI P
Group prpgressive 0.97 0.55-1.71 0.9
primary
Gender male
female 2.16 1.70-2.80 <0.001
Age 0.99 97-1.02 0.5
Focality single 1.23 0.74-2.04 0.4

multi



Legends

Table 1a. Patient characteristics

Table 1b. Patients characteristics progressive subgroups.

Table 2a Disease specific 5-year survival according to subgroup.

Table 2b Cox-regression multivariate analysis



Fig 1a. Disease specific survival curves comparing primary muscle infiltrating and

progressive groups (p=ns).
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Fig. 1b Disease specific survival after cystectomy for muscle invasive bladder cancer

comparing low-intermediate and high risk tumours in the progressive group (p=

0.015).
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Fig.1c. Disease specific survival after cystectomy for muscle invasive bladder cancer
comparing low-intermediate risk tumours in the progressive group and the primary

muscle infiltrating group (p= ns).
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