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ABSTRACT

OBJECTIVE: Survival following cystectomy is influenced by gender, age and initial pathology. We report on variation 
in biopsy versus final surgical pathology and its impact on survival, five-year survival of those undergoing cystectomy 
for bladder urothelial carcinoma, and evaluate any difference between gender and age.

METHODS: Patients were selected from our hospital cancer database who underwent a cystectomy for bladder urothelial 
carcinoma between 1987 and 2015. Patients were considered as having bladder cancer if they had muscle invasive 
cancer, non-muscle invasive cancer or carcinoma in situ on their final biopsy pathology. Pathology was recorded at last 
cystoscopy before surgery and based on surgical specimen.

RESULTS: One hundred and twenty-six patients were included, 71% male, and 29% female, with a median age at 
cystectomy of 69.2 years. Fifty-seven point nine percent of patients had no change in variation between their biopsy 
and cystectomy histopathology and 18.3% of patients were downgraded, 16.6% of patients were upgraded, and 7.1% 
had incomplete pathology data. Median survival was 4.6 years and five-year overall survival 58.2%. There was no 
significant difference in survival between genders and no difference when comparing between gender and age > 70 
and < 70 years. There was no statistical difference in survival between patients who had their final pathology upgraded, 
downgraded, or confirmed.

CONCLUSIONS: We found lower rates of variation in biopsy versus surgical pathology than reported elsewhere and 
did not observe a significant association with survival. Our survival outcomes are similar to those within the literature. 
Gender did not impact on survival, even when comparing between age > 70 and < 70 years.
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INTRODUCTION

Bladder urothelial carcinoma is the tenth most common cancer 
in Australia, accounting for 2.0% of all cancer [1]. Within Australia, 
bladder urothelial carcinoma mortality is 4.09 deaths per 100000 [1]. 
Unlike many other cancers, males have a greater five-year survival 
compared with women, (72% vs. 67%) [2], with females showing an 
11% increased likelihood of death [3,4]. Cystectomy is recommended 
for those with muscle invasive disease, failure to respond to Bacillus 

Calmette-Guérin (BCG) therapy, or recurrence after BCG therapy [5].
Pathological staging of bladder urothelial carcinoma determines 

both management of disease (European Association of Urology (EAU) 
guidelines) and disease survival [5]. Several studies have looked at the 
differences between biopsy staging and surgical staging with the largest 
study finding concordance in only 35.6% of cases and that variation 
in pathological staging impacted survival [6-9]. When considering 
the completeness of resection for trans-urethral resection (TUR) of 
tumors, Herr et al. reported 76% of patients having residual tumors on 
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a second TUR, and between 4%–29% of second TUR being upstaged 
[10]. Furthermore, inter-observer diagnosis of carcinoma in situ (CIS) 
has a reported concordance rate of 70%–78% [11,12].

Cystectomy is associated with high morbidity, with 56% experiencing 
any complication and a mortality rate of 3.2% [13,14]. A combination 
of the increasing incidence of bladder urothelial carcinoma along with 
older patients undergoing cystectomy has led to an increase in the total 
number of cystectomies [14]. Factors affecting survival at time of radical 
cystectomy are known to include tumor stage and type, lymphovascular 
invasion (LVI), lymph node involvement, surgical margin clearance, 
and delay to surgery > 3 months [15-17]. There is still relatively scarce 
data in Australia examining cystectomy outcomes for the treatment of 
bladder urothelial carcinoma. Patel et al. reported that those within 
New South Wales undergoing radical cystectomy had disease-specific 
survival and overall survival outcomes comparable to international data 
[18]. In a separate publication, the same group found that within New 
South Wales female survival is worse only in those over 70 (five-year 
bladder urothelial carcinoma disease specific survival 56% vs. 66%) 
[19]. When examining pathological staging and quality of surgical spec-
imens of 201 people undergoing cystectomy within New South Wales, 
Ahmadi et al. found comparable results to those of a large international 
cohort with five-year cancer specific survival (CSS) 65% and 10-year 
CSS 61% [15,16]. Interestingly, Ahmadi et al. did not find a survival 
difference between the genders.

We aim to report the five and ten-year survival following cystectomy, 
the effect of gender on survival, and the effect on survival of pathology 
upgrading between TUR and surgery.

Figure 1. Overall survival time after diagnosis.

PATIENTS AND METHODS

For this retrospective study, ethics approval was sought and granted 
from the relevant hospital ethics committee. All research was conducted 
in accordance with appropriate standards.

Patients were selected from a single center hospital bladder urothelial 
carcinoma database who underwent a cystectomy for bladder urothelial 
carcinoma between January 1987 and September 2015. Patients were 
considered as having bladder urothelial carcinoma if they had muscle 
invasive bladder urothelial carcinoma, non-muscle invasive bladder 
urothelial carcinoma (NMIBC) or CIS on their final biopsy pathology. 
Pathology was recorded at last cystoscopy before surgery and based 
on surgical specimen. Death data was retrieved from the state death 
registry. Ethics approval was granted from the hospital ethics committee.

We performed open radical cystectomy with formation of an ileal 
conduit. Lymph node dissection is performed to the level of the iliac 
bifurcation as standard. Data relating to lymph node involvement and 
surgical margin clearance was not routinely recorded in the database 
and was not available for statistical analysis. All patients who were 
scheduled for cystectomy underwent discussion at a multi-disciplinary 
team (MDT) meeting, and were considered for neoadjuvant chemother-
apy by the medical oncologist. MDT members consisted of urologists, 
radiologists, pathologist, medical oncologists, radiation oncologists, 
and nursing staff. This has been routine practice at our institution for 
the past 10 years, since 2005.

STATISTICAL ANALYSIS

Survival curves for cystectomy patients were plotted using the 
Kaplan Meir technique. Survival measurement commenced at the date 
of surgery with events being death recorded in the state births, deaths 
and marriages registry. Patients who had not died at September 2015 
were censored. Strata by gender and pathology upstaging were com-
pared using log-rank tests and multivariable Cox proportional hazards 
modeling. For Cox modeling, the proportional hazards assumption was 
tested using as described previously [20]. All analysis was conducted 
using R 3.3.1. (Vienna, Austria) [21].

RESULTS

One hundred and forty-three patients were available from the database 
and eligible for inclusion in this study. From this, 126 had pre-cystecto-
my pathology available. Seventy-one percent (90 patients) were male, 
29% (36 patients) were female. The median age at first diagnosis was 
67.1 years (interquartile range (IQR) 60.29–75.15). The median age at 
cystectomy was 69.2 (IQR 62.1–76.6) Twenty-eight point six percent 
of patients had undergone prior BCG treatment (Table 1). On final 
surgical pathology 16 (12.7%) patients had no cancer (pT0), 26 (20.6%) 
patients had NMIBC, 75 (59.5%) patients had muscle invasive cancer, 
and 9 (7.1%) patients had no information on final surgical pathology. 
Three patients had squamous cell carcinoma (2.4%), three patients had 
adenocarcinoma (2.4%), and the remainder had urothelial carcinoma 
(95.2%) as their final pathology. There was insufficient data to assess 
for completeness of resection.

Median survival was 4.6 years (95% confidence interval (CI) 1.21–
9.2). Five year overall survival was 58.2% (95% CI 49.6–68.3) and 10 
year overall survival is 39.8% (30.9–51.2)(Fig. 1). At five years, cancer 
specific mortality was 33.3% and other cause mortality was 8.5%. LVI 
was present in 39 patients (31.0%). Survival in those with no cancer was 
better than those with non-muscle invasive cancer (Ta, Tis, T1), which 
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in turn was better than those with muscle invasive cancer (T2, T3, T4) 
(P = 0.0015) (Fig. 2). Survival over time was found to be unchanged 
(hazard ratio (HR) 1.01 95% CI 0.91–1.09, P = 0.61). When modeling 
was performed for the inclusion of neoadjuvant chemotherapy after the 

introduction of a MDT meeting, 15 (20%) patients of an eligible 75 
had undergone neoadjuvant chemotherapy. Survival of those patients 
was not seen to be improved compared to those who did not receive 
neoadjuvant treatment (HR 0.91 95% CI 0.38–2.19, P = 0.83).

Figure 2. Overall survival time after diagnosis based on pT category.

Table 1. Demographic data.

    Median (IQR) n (%)

Age at diagnosis 67.1 (60.29, 75.15)

Age at operation 69.2 (62.1, 76.6)

Male 90 (71.4)

Female 36 (28.6)

BCG - Yes 36 (28.6)

BCG - No 90 (71.4)

Death events 67 (53.6)

Bladder urothelial carcinoma death 
events

45 (36)

Median survival (years) 4.6 (1.21, 9.2)

Neoadjuvant chemotherapy follow-
ing MDT

15 (20)

Pathology pre-cystectomy

 CIS 21 (17)

 pT1 15 (12)

 pT2 41 (33)

 pT3 28 (22)

 pT4 12 (10)

Final surgical pathology

 No cancer 16 (12.7)

 NMIBC 26 (20.6)

 Muscle invasive 75 (59.5)

 No information 9 (7.1)

Lymph node status

 Patients with positive lymph nodes 21 (16.6)

 Patients with negative lymph nodes 66 (52.4)

 Missing data 39 (31.4)

Table 2. Effect of variation in pathology on survival.

HR (95%CI) P value

Model 1*

Upgrade 1.63 (0.90–2.96) 0.11

Downgrade 0.80 (0.90–1.63) 0.54

Model 2**

Upgrade 1.09 (0.58–2.05) 0.79

Downgrade 0.84 (0.41–1.73) 0.64

*Model 1 includes gender, age, treatment year, and variation in pathology.  
**Model 2 includes Model 1 and LVI status.

In a log rank test between patients divided by gender, there was no 
significant difference in survival post cystectomy (P = 0.49). When 
comparing survival differences between the gender and age, there was 
no significant difference between those over 70 or under 70 years (Over 
70 years: HR 1.27, 95% CI 0.59–2.76; Under 70 years: HR 0.55 95% 
CI 0.24–1.27). The proportional hazards assumption was checked in 
each model and was met in all cases.

The 30, 60, and 90-day survival rates were examined: 30 d 100%, 60 
d 98.3% (95% CI 96.1–100), and 90 d 95% (95% CI 91.9–99). These 
were then plotted on a graph to compare survival trends over time. 
Despite the overall low mortality rate, there was an observable trend 
for improving mortality (Fig. 3).

Of the patients with sufficient data to compare biopsy staging and 
surgical staging, 57.9% of patients had no change, 18.3% of patients 
were downgraded, and 16.6% of patients were upgraded. There was 
no statistically significant difference in survival comparing cystec-
tomy patients who had pathology at surgery upgraded, downgraded 
or confirmed (P = 0.14), although their effect measures were in the 
directions expected (downgrade HR 0.80 95%CI 0.90–1.63, upgrade 
1.63 (0.90–2.96). Furthermore, when including the presence of LVI 
in the model of those who had a change in pathology, there was no 
statistically significant effect on survival (downgrade: HR 0.84 95%CI 
0.41–1.73, upgrade 1.09 95%CI 0.58–2.05). This was also true when 
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patients were stratified by final surgical pathology (Ta, CIS, T1 P = 
0.16; T2, T3, T4 P = 0.59) (Table 2). Within the non-muscle invasive 
group (n = 25), 5 patients were downgraded, 20 patients were unchanged 
and no patients were upgraded. Within the muscle invasive group (n = 
74), 21 patients were upgraded, 51 patients had no change, and only 2 

patients were downgraded to NMIBC (Table 3). No statistical difference 
in survival was noted within the non-muscle invasive cancer (P = 
0.16) and muscle invasive cancer (P = 0.59) groups. As expected the 
presence of LVI negatively affected survival (univariable HR 2.5, 95% 
CI 1.46–4.2, P = 0.0007).

Table 3. Variation in pathology according to pre-cystectomy pathology.

Pre-cystectomy pathology Downgraded Unchanged Upgraded

Ta, CIS, T1 5 (20%) 20 (80%) 0

T2, T3, T4 2 (2.7%) 51 (68.9%) 21 (28.4%)

Figure 3. 30-, 60- and 90-day mortality.

DISCUSSION

Survival rates in this series are comparable to those seen within Aus-
tralia and internationally [18,19,22]. Our median survival was 4.6 years 
and five-year overall survival 58.2%, compared to 59.6% reported by 
Patel et al. in Australia and 67.6% seen across 15 international centers 
reported by Ploussard et al. [18,22].

We found that our biopsy pathology was more consistent with the 
final surgical pathology than reported in studies elsewhere [6-9,23,24]. 
Within the literature, upstaging occurs in 40%–45% of surgical specimens 
compared to 18.3% at our center. Furthermore, Shariet et al. reported that 
40% of patients who had NMIBC were found to have muscle invasive 
cancer on final pathology, compared to zero patients in our study [6]. 
The reported range of downstaging in the literature ranges from 5%–22% 
with most series around 20%, which is consistent with our findings 
[6,23,24]. Furthermore, we found that when there was a variation in 
pathology, this did not affect survival, an observation in contrast to that 
reported elsewhere [16,23,24]. This could in part be explained by the 
sample size, or that no patient was upgraded from non-muscle invasive 
cancer to muscle invasive cancer, and thus remained in a stage with 
known better survival outcomes. Only two muscle invasive patients 
were downgraded to NMIBC. We did not look at individual pathological 

staging survival outcomes for two reasons: our data would not support 
further divisions, and secondly as the management is divided between 
non-muscle invasive and muscle invasive groups, our model provides 
a more pragmatic representation of the data.

Within the non-muscle invasive group, we accepted the treating 
clinician’s decision that cystectomy was the gold standard treatment. We 
do know that 28.6% of patients had previous BCG treatment, indicating 
that non-operative treatment measures had failed.

We found no significant difference in survival between gender, 
contrasting with the established view that females have worsened 
mortality. Contemporary bladder urothelial carcinoma survival data from 
New South Wales found that females have worse survival, but with one 
study finding this to be true only in those over 70 years [3,19]. Although 
we only examined those that had undergone cystectomy, we did not find 
a difference in survival between the genders, even when comparing those 
under or over 70 years. This is in contrast with cystectomy-only survival 
studies by both Patel et al. and Mitra et al. [18,19,25]. Patel et al. found 
that there was no difference in presentation stage between genders 
and this was not to account for the gender survival differences [19]. 
Alternatively, Mitra et al. found females presented with more advanced 
disease, 64.7% of females presented with pT2 or greater disease com-
pared to only 55.5% of males, and that this was the reason given for 
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poorer female survival [25]. We found that 69.7% of females and 61.9% 
of males presented with pT2 or greater disease, a difference not large 
enough to support Mitra et al.’s argument for poorer female outcomes 
but consistent with Patel et al.

We found no difference in survival when accounting for the addition 
of neoadjuvant chemotherapy. This is likely a result of the small number 
of people considered suitable for chemotherapy and the reduced cohort 
size, examining only those since the introduction of the MDT meeting.

It is accepted that large volume centers have better outcomes for 
certain oncological surgical procedures [26-29]. Birkmeyer et al. noted 
that there was only a small survival difference comparing low volume 
to high volume centers (35.4% vs. 39.0%) [30] whereas Finks et al. 
attributed a decline of 37% in cystectomy mortality over a nine year 
period due to higher hospital volumes [31]. Based on Birkmeyer et al., 
hospital volume defined as the number of operations performed each 
year is categorized as low (≤ 3), moderate (4–5), and high (≥ 6) [30]. 
On average, in the years 2010–2014, our unit performed 6.4 cystecto-
mies each year, classifying our hospital as a high-volume center. This 
is reflected in our acceptable mortality outcomes with no recorded 
deaths within 90 days of operation over the past five years. Our data 
did not assess morbidity, which may be another marker of improvement 
if monitored over time.

This is a retrospective analysis. Whilst there is selection bias in 
those undergoing cystectomy, the purpose of the study was to compare 
the final biopsy pathology with the surgical biopsy along with overall 
survival outcomes.

Additionally, progression in pathology prior to cystectomy is a real 
possibility. However, this falls outside the scope of this study and was 
thus not included.

Collecting a deep enough biopsy to ensure that detrusor muscle is 
present is often a difficult task. From our own data we know that only 
approximately 40% of first TUR include detrusor muscle, comparable 
to the broad range reported within the literature (10%–80%) [32-34]. 
One possible explanation for why we did not have any NMIBC patients 
upgraded was that all potential cystectomy patients required detrusor 
muscle present in their biopsy sample. Further limitations include the 
absence of lymph node involvement and surgical margin clearance rates.

In conclusion, in our center we found lower rates of variation in 
biopsy pathology versus surgical pathology than reported elsewhere in 
the literature. Furthermore, in contrast to previously published reports 
we did not find that alterations in final pathology affected survival. Our 
overall survival outcomes are similar to that seen within Australia and 
also internationally. We also found that gender did not impact on survival 
in those undergoing radical cystectomy for bladder urothelial carcinoma.
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