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Abstract
Background: Randomizing patients to bladder preservation or radical cystectomy (RC) for the treatment of bladder cancer has not
been practical, due to patient and physician preferences. Therefore, continually comparing the 2 treatment modalities is needed, in
order to make the proper choice for each patient.
Patients and methods: The records of T1–4N0M0 bladder cancer patients, who presented to the South Egypt Cancer Institute
between 2007 and 2017 and were treated by either bladder preservation or RC were reviewed.
Results: Out of the 166 included patients, 81 (48.8%) patients were treated by bladder preservation and 85 (51.2%) patients had
RC. For the patients treated by bladder preservation and the patients treated by RC, the 5-year overall survival (OS) was 56% and
60% (p=0.67), the 5-year local recurrence-free survival was 69% and 73% (p=0.69), and the 5-year disease-free survival was 45%
and 53% (p=0.16), respectively. After propensity matching analysis, the mean 5-year OS was 58% for the bladder preservation
patients and 61% for the RC patients (p=0.51). It is notable that among the bladder preservation group, 8 patients (10%) had
squamous cell carcinoma (SCC) pathology and refused RC. Their OSwas 56% compared to 53% for the SCC patients treated by RC
(p=0.6).
Conclusion: Bladder preservation is a safe alternative to cystectomy in transitional cell carcinoma stages T1–4aN0M0, and its use in
SCC bladder cancer should be further studied, as it could be feasible to spare them from initial cystectomy.
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1. Introduction

Bladder cancer is the 4th most common cancer in Egypt,[1] and
the 9th most common cancer worldwide.[2,3] In 2018, there were
9239 new bladder cancer cases in Egypt which were 7.2% of all
the cancers and bladder cancer was the 5th cause of cancer
deaths.[1] In addition to the fact that bladder cancer is relatively
more common in Egypt, more squamous cell carcinoma (SCC)
histology exists (41% of the cases) than in the developed
countries, with 53% urothelial histology and 6% other
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histology.[4] The urothelial histology constitutes more than
90% of bladder cancer in other areas of the world.[5]

Muscle-invasive bladder cancer is a fatal disease which leads to
deathwithin 2years if left untreated.[2,6] Radical cystectomy (RC)
with pelvic node dissection has been considered as the golden
standard treatment for a long time.[2] However, surgical
morbidity remains significant in a recent series of research,[7]

with grade ≥3 toxicity occurring in 13% of the patients,
including gastrointestinal, infectious, and wound-related com-
plications. An alternative trimodality treatment which has gained
popularity is bladder preservation by maximal transurethral
resection of bladder tumor (TURBT), followed by external beam
radiotherapy and chemosensitization, with similar outcomes to
RC.[8–11] As reported by Fahmy et al.[12] in a meta-analysis,
which included 57 studies published between 1990 and 2017,
the mean 10-year overall survival (OS) for 1536 patients treated
by bladder conservation was 30.9%[7,13–16] and was 35.1%
for 5163 patients treated by RC,[17–20] with no statistically
significant difference (p=0.32). Additionally, similar results
were reported in other series, as RC has demonstrated 5-year OS
rates of 56–66%,[21–23] and for bladder trimodality treatment,
the 5-year OS was 72.0%.[24]
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Table 1

Patients characteristics.

Bladder preservation
(n=81)

RC (n=85) p

Median age at diagnosis, y 60 (30–70) 56 (40–70) 0.102
Age grouping, n (%) 0.041
<50 years 13 (16%) 25 (30%)
≥50 years 68 (84%) 60 (60%)

Sex, n (%) 0.093
Male 67 (83%) 61 (72%)
Female 14 (17%) 14 (28%)

Pathology, n (%) 0.000
TCC 72 (89%) 41 (48%)
Squamous cell 8 (10%) 37 (43%)
Adenocarcinoma 0 (0%) 4 (5%)
Undifferntiated 1 (1%) 3 (3%)

Grade, n (%) 0.098
Low grade 31 (38%) 22 (26%)
High grade 50 (62%) 63 (74%)
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Regarding the quality of life when comparing RC to bladder
preservation, patients with initially similar baseline scores,
showed better mean global health status and social functioning,
after 1year of treatment with bladder preservation.[25]

Randomized trials comparing the 2 treatment modalities have
not been practical,[24] for example, the study conducted in the UK
health system,[25] in which non-compliance with assigned
treatment interfered with the completion of study, due to strong
clinician and patient preferences. Observational data, therefore,
remains the principal source of information regarding the efficacy
and safety of the 2 treatments, and it continues to support bladder
preservation as an acceptable alternative to RC for muscle-
invasive bladder cancer.[26] In countries with endemic schistoso-
miasis like Egypt, differences in incidence pathogenesis and
outcome of bladder cancer may exist, when compared to
developed countries. This retrospective study is intended to assess
the differences in local control, disease-free survival (DFS) andOS
with RC and bladder preservation in muscle-invasive bladder
cancer with urothelial as well as SCC pathologies.
Stage, n (%) 0.167
T1 5 (6%) 3 (3%)
T2 43 (53%) 34 (40%)
T3 27 (33%) 35 (41%)
T4 6 (7%) 13 (15%)

Table 2

Treatment outcome for all the patients.
2. Patients and methods

This research was accepted from the ethical committee of the
South Egypt Cancer Institute (approval number IORG000656).
We reviewed the records of the bladder cancer patients who
attended South Egypt Cancer Institute form January 2009 to
January 2017. Eligible patients with T1–4N0M0 bladder cancer
who were operable and resectable, were treated by RC with or
without adjuvant therapy or bladder preservation. The patients
were treated by bladder preservation after maximum TURBT
followed by external beam radiotherapy and chemosensitization,
based on their choice and a multidisciplinary panel decision.
None of the patients received neoadjuvant chemotherapy. All
pathologies were eligible. We collected data including age,
gender, pathological type, pathological grade, stage, type of
primary treatment, type of adjuvant treatment if received, type
and time of treatment failure if it occurred, date of last follow-up,
and their status at that time. All patients were followed-up by
physical examination, blood tests, and urine analysis, abdom-
inopelvic computed tomography, chest X-ray followed by
computed tomography if needed every 3months the first year,
then every 6months for the second year and annually thereafter.
Cystoscopy was added for the patients on the bladder
preservation groups. Bone scan was added if indicated.

2.1. Statistical analysis

The quantitative variables were compared by the independent
sample t test and the qualitative variables were compared by the
Chi square test. OS was defined from the date of diagnosis till
death or last follow-up and DFS was from the date of completion
of treatment till local or distant relapse or last follow-up. Local
recurrence-free survival (LRFS) was from the date of completion
of the bladder preservation protocol till the development of local
recurrence or last follow-up. Survival was assessed by the
Kaplan–Meier method and compared by the Log rank test. We
used propensity score analysis to reduce bias. The SPSS version
22 was used to process the data.
Bladder preservation group RC group

Local recurrence, n (%) 22 (27%) 22 (25.9%)
Distant metastasis, n (%) 35 (43%) 31 (36.5%)
Free from disease, n (%) 37 (45.7%) 45 (25.9%
Living at the end of the study, n (%) 37 (45.7%) 50 (58.8%)
3. Results

We analyzed the data of 166 patients. Patient characteristics are
shown in Table 1. There were 81 (48.8%) patients in bladder
preservation group and 85 (51.2%) in RC group. Patients and
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tumor characteristics are shown in Table 1. The median age of all
the patients was 57 years (range 30–70 years). Themajority of the
patients 113 (68%) were males. The most common pathology
was transitional cell carcinoma (TCC) in 113 (68%) and SCC in
45 (27%) patients. Stages T2 and T3were found in 77 (46%) and
62 (37%) patients, respectively. There was a statistically
significant difference between the 2 groups in the age at diagnosis
and the pathology.
In bladder preservation group, the TCC pathology was found

in majority of the cases, with 72 (89%) out of 81 patients. Most
of the TCC patients had T2 and T3 stages (90%) and 65 patients
(80%) were treated by conventional irradiation, while 16 (20%)
received hypofractionated radiotherapy. A total of 76 patients
(94%) in this group received chemosensitization.
In RC group, 55 (64.7%) patients had adjuvant radiotherapy,

19 (22.4%) had adjuvant radiotherapy and chemotherapy, and
11 (12.9%) had no adjuvant therapy. None of the patients had
neoadjuvant chemotherapy.
The treatment response for the patients who had bladder

preservation, a majority of 66 (81.5%) achieved complete
response (CR), 11 (13%) with partial response and 4 (5%)
with disease progression. There were 54 patients (67%) who
ultimately did not have salvage cystectomy. The treatment
outcomes for all patients in the 2 treatment groups were detailed
in Table 2. There were no statistically significant differences in the
outcome between the 2 treatment groups. For patients treated by
bladder preservation and by RC, the 5-year LRFS was 69% and
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Figure 1. LRFS for bladder preservation versus RC groups. Figure 3. OS of the bladder preservation versus RC groups.
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73% (p=0.69) (Fig. 1), the 5-year DFS was 45% and 53% (p=
0.16) (Fig. 2), and the 5-year OS was 56% and 60% (p=0.67)
(Fig. 3), respectively. After propensity matching analysis, the
mean 5-year OS was 58% for bladder preservation patients and
61% for RC patients (p=0.51). It is noteworthy that in bladder
preservation group, 8 patients (10%) had SCC pathology and
refused RC. Their OS was 56% compared to 53% for the SCC
patients treated by RC (p=0.6). Although, these are a few
number of patients, this could be encouraging to randomize
willing SCC bladder cancer patients for preservation versus initial
cystectomy.

4. Discussion

RC has been the golden standard for bladder cancer treatment for
decades. Bladder preservation has emerged as an alternative
treatment which could give a better quality of life. There have
been no randomized trials completed to compare the 2 treatment
modalities. There has only been a part of a randomized trial,
comparing the treatments, which was stopped as a feasibility
Figure 2. DFS for bladder preservation versus RC groups.
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study concluding that randomization was not possible due to
patient and doctor preferences.[25] In this study, we compared the
LRFS, DFS, and OS. Among most of the previous studies, the
difference in this comparison is that SCC is a more common
pathology found in 45 patients (27.1%), probably due to
endemic schistosomiasis in Egypt.
The median age of diagnosis in the current study was 60years

in preservation group and 56 in RC group, respectively. The
median ages reported by Zhong et al.[26] were 65 and 66years for
cystectomy and preservation, respectively. In some other studies,
preservation was more often the treatment of older patients, for
example, the reported ages were 75years for preservation and 67
for cystectomy,[27] and older patients were frankly selected for
cystectomy with median age 82years old in one study.[28] Our
population may by slightly younger than that reported in some
studies due to endemic schistosomiases.
Men had a higher incidence of bladder cancer in our study,

with 83% of bladder preservation group and 72% of RC group,
which is in agreement with the systemic review and meta-
analysis,[12] who reported 80% in bladder preservation and 71%
in the RC group. Another study[26] reported that male accounted
for 73% of bladder preservation and 75% of RC groups.
Regarding the pathology, the urothelial variant commonly

constitutes 80%–90% of bladder cancer.[29] Pure SCC is about
3%–5% of all bladder cancer[30] and it is less responsive to
chemotherapy.[31] However, it is more common in countries with
endemic schistosomiasis like Egypt.[29] Due to lack of evidence,
patients with SCC bladder cancer have RC followed by
radiotherapy to decrease the local recurrence risk.[32] Only
SCC bladder cancer patients who refuse surgery, are treated by
bladder preservation.[33] In our study, there were 8 SCC patients
who were treated by preservation.
Stages T2 and T3 are the majority in both treatment groups.

Stage T2 is 53 and 33% of the RC group and bladder
preservation group, respectively, while T3 is 40% and 41% of
the RC and preservation groups respectively in our study. This
is comparable to the stages reported in a systematic review,[27]

in which 48% and 40% of T2 and 33% and 63% of T3 in
preservation and RC groups respectively.
In this study, 81.5% of the patients treated by trimodality

bladder preservation had CR. Giacalone et al.[23] reported 84%
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CR for those who had completed TURBT. They had slightly
higher CR probably because of complete TURBT, which was not
ascertained in our study. They also had 90% of the patients
staged T2 and T3a, which are earlier stages than those included in
the present study. Some reported slightly lower rates of CR[34,35]

and Fahmy et al.[12] stated that 75.3% of the patients achieved
CR in their meta-analysis.[12] Mostly, the results have been
improving over time, as stated by Giacalone et al.,[23] after long-
term evaluation bladder cancer, CR for the patients treated by
trimodality therapy increased from 66% to 88% between 1986
and 2013.
Salvage cystectomy in our study was conducted in 27 patients

(33%), the salvage cystectomy rate in the study conducted by
Mitin et al.[36] was 30%, which is slightly higher than our study.
It may be due to the lower radiation dose used in their study of
46Gy. Reported salvage cystectomy rates ranged from 0% to
55%.[37–40]

In our study, the local recurrence rates were 27% and 26% for
bladder preservation and RC after 2years. The 5-year LRFS was
69% and 73%. Huddart et al.[25] reported a local recurrence rate
of 15.3% in RC versus 68.9% in bladder preservation. However,
they had a lower number of patients, the target volume of the
radiotherapy given for their patients, included only the bladder
with a safety margin, and many of the patients received no
radiosensitizers. Kim et al.[41] also reported a 5-year local
recurrence rate of 74% for the patients treated by bladder
preservation. However, 28% of the patients in their study only
received radiotherapy and 24% only received neoadjuvant
chemotherapy. Hong et al.[40] reported a similar 5-year LRFS
to us, of 57% in both the bladder preservation and the RC groups
and there was no statistical significance in both groups.
The 5-year OS was 56% and 60% without a statistically

significant difference for bladder preservation and cystectomy
groups, respectively. After matching by propensity score analysis,
the OS was 58% and 62% for preservation and cystectomy,
respectively, and the difference remained insignificant. Our
results are similar to those reported by Kim et al.,[41] who
reported 5-year OS 56% and 57% for preservation and
cystectomy, respectively (p=0.13). Based on a meta-analysis of
57 studies for the long-term oncological outcomes for bladder
preservation and RC treatment protocols, Fahmy et al.[12]

reported 10-year OS of 30.9% versus 35.1% (p=0.32) with no
statistically significant difference.
Zhong et al.[26] and Seisen et al.[42] reported an initial OS

advantage for RC over bladder preservation, but they finally
concluded that the potential long-term benefit of RC may be
attenuated by the risk of operative mortality. Propensity-matched
analysis that the statistical significance may have been due to that
older patients with comorbidities are assigned to have bladder
preservation.
In conclusion, bladder preservation gives similar survival with

a better quality of life for TCC bladder cancer stages T1–
4aN0M0. Currently, the bladder cancer patients, with SCC
pathology tumors, are denied the chance of preservation due to
lack of data for its safety. The limited number of patients with
SCC, who refused cystectomy in this study, shows that it may be
feasible to offer them bladder preservation. Larger trials are
needed to confirm this possibility.
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