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Abstract

Background: To evaluate the response of the modern
bladder-preservation treatment modality; trimodal therapy
(TMT) in muscle-invasive bladder cancer (MIBC). Aiming
at bladder preservationin MIBC, TMT wasto offer aquality-
of-life advantage and avoid potential morbidity and mortality
of radical cystectomy (RC) without compromising oncologic
outcomes.

Aimof Study: To investigate the TMT as atreatment
option for muscle-invasive bladder cancer confirmed by cancer
specific and overall survival ratesin two different institutes.

Material and Methods: The study included 64 consecutive
patients between 2008 and 2013, and was conducted in National
Institute of Urology and Nephrology, Cairo, Egypt, Al-Azhar
University, Girls Div., Urology Dept., Cairo, Egypt and
National Cancer Institute, Cairo University, Cairo, Egypt.
Forty nine patients were males and 15 were females. Mean
age was 61 =9 years (range, 34-82 years). Sixty nine percent
of patients (44) were below 65 years old while 31% (20) were
above 65. Sixty six percent (42 patients) were fit for surgery
but refused RC asfirst line of treatment and 34% (22 patients)
were unfit for surgery.

Results: Onethird of patients (20) failed TMT and under
went RC. Five years overall survival (OS) was 57% and
disease specific survival (DSS) was 61%. There was no
significant difference observed in OS or DSS between different
age, sex or surgical fitness patients groups. Tumor stage
showed significant statistical difference between T2 and T3
(p<0.05). Lymph nodes disease progression and distant me-
tastases were recorded in 13 and 10% with TMT respectively.

Conclusion: This study suggests that bladder preservation
with TMT leads to acceptable outcomes comparable with RC
and therefore may be considered a reasonable treatment option
in well-selected patients.
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Introduction

RADICAL cystectomy (RC) remains the standard
of care for patients with muscle invasive bladder
cancer. However, several therapeutic strategies
aimed at bladder preservation like trimodality
therapy (TMT) was introduced as an alternative
to cystectomy [1].

Local failure rate with conventional radiother-
apy alone was disappointingly high and this ap-
proach as a monotherapy has largely been aban-
doned [2] . However radiation monotherapy was
initially used in patients who were not candidate
for surgery. The 5-year local control rate for those
patients ranged from 30 to 40% while the 5-year
overall survival (0S) ranged from 25 to 40% [3].
These results were inferior to those of cystectomy
series for patients with MIBC where 5-year 0S
rates ranged from 40-60% according to clinical

staging [4].

A combination between TURBT and MVAC
(Methotrexat, Vinblastin, Adriamcin and Cisplatin)
chemotherapy resulted in lower rates of bladder
preservation than that associated with accompanied
radiotherapy [s.

Bladder preservation approaches are reasonable
alternative to cystectomy for patients who are
medically unfit for surgery and those seeking a
substitute to RC. The decision to use a bladder
preserving approach is partially based on the loca-
tion of the tumor, status of the uninvolved urothe-
lium and status of the patient [6]. TMT is composed
of transurethral resection of bladder tumor
(TURBT) followed by radiotherapy with concurrent
tumor sensitizing cisplatin based chemotherapy.
This technique has recently shown improvement
in local control of bladder cancer disease [7.9].
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Despite the promising results of TMT, its ac-
ceptanceis still not widely spread. The European
association of urology and US National Compre-
hensive Cancer Network (NCCN) accepted bladder
preservation approach as an adequate alternative
to cystectomy in selected patients with T2 and T3
disease [9,10] . The 5-year OS and DSS rates are
comparable with the results reported with radical
cystectomy for patients with similar clinical and
pathologic stage [11].

Objective:

The aim of this study isto investigatethe TMT
as atreatment option for muscle-invasive bladder
cancer confirmed by cancer specific and overall
survival rates in two different institutes.

Material and M ethods

The study included 64 consecutive patients
between 2008 and 2013, and was conducted in
National Institute of Urology and Nephrology, Al-
Azhar University, Girls Div., Urology Dept., Fay-
oum University, Urology Dept and National Cancer
Institute, Cairo University. Forty nine patients were
males and 15 were females. Mean age was 61 +9
years (range, 34-82 years). Age and sex distribution
of our patients' cohort is shown in Table (1).

Table (1): Age and sex distribution.

Age Male Female Total

<65nYs 37 7 44
65Ys 12 8 20

Total 49 15 64

The €eligibility criteriaincluded patients with
Muscle Invasive Bladder Cancer (MIBC), Transi-
tional Cell Carcinoma (TCC) of the bladder as
shown in Table (2).

Table (2): Inclusion criteria.

Tumor stage: T2-T3b, NO, MO
Tumor size: <6cm

No CIS

No hydro-ureteronephrosis

Twenty two patients (34%) were medically
unfit for surgery, while 42 (66%) refused Radical
Cystectomy (RC) asthe first treatment option for
their disease (Table 3).

Table (3): Patients fitness/age.

Age Fit unfit Total

<65nYs 33 10 43
65Ys 9 12 21

Total 42 22 64

Patients underwent contrast enhanced abdom-
ino-pelvic CT to assesslocal tumor, upper urinary
tract, lymph nodes, and abdomino-pelvic metastas-
es. Chest X-ray and chest CT were done to exclude
chest secondaries. CT brain and bone scan were
commenced when clinically indicated. Complete
blood picture, liver and renal function tests, urinal-
ysis and urine cytology were donein al patients.

In all patients, cystoscopy and Trans-Urethral
Resection of Bladder Tumor (TURBT) was carried
out with the aim of tissue diagnosis, staging, grad-
ing and maximal safe excision of the bladder lesion.

Treatment course was conducted in a split form
that composed of TURBT, concurrent Chemo-
Radiotherapy (CRT), re-evaluation TURBT fol-
lowed by consolidation Chemo-Radiotherapy as
shown in the algorithm in Fig (1).

A- TURBT:

Aggressive safe TURBT was attempted in all
patients. Tumor bulk, as well as, tumor margins of
normally appearing bladder mucosa were included
in the resection. A separate tumor base biopsy was
taken. Care was taken not to exceed perivesical
fat during resection. Selected site mucosal biopsies
were taken from suspicious areas, as well as, ran-
dom bladder biopsies to exclude carcinomain situ
(CIS). Two to four weeks later, a2nd look TURBT
was carried out before commencing chemo-
radiotherapy (CRT).

B- Concurrent CRT:

Two to four weeks after 2nd |ook TURBT,
concurrent chemo-radiotherapy was started.

a- Radiotherapy:

A total dose of 45Gy of radiotherapy was given.
Radiation was delivered to small pelvis (bladder
and hypogastric, obturator, external iliac and pre-
sacral lumph nodes) in fractions of 1.8Gy for 5
days aweek for 5 weeks.

b- Chemotherapy:

Cisplatin was given in adose of 20mg/m2/day
by continuous IV infusion over 30 minutes, once
per week for 5 weeks concurrently with radiother-

apy.

After completion of concurrent CRT course,
patients were evaluated for treatment morbidity
and response by complete blood picture, serum
creatinine, creatinine clearance, abdomino-pelvic
CT, urine cytology.
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C- Re-evaluation TURBT:

Four to six weeks after completion of the course
of concurrent CRT, re-evaluation cystoscopy was
performed. Biopsies were taken from previous
tumor site (by TUR) and other suspicious bladder
mucosa. Patients who had complete response (CR),
i.e.; negative histopathologic results of biopsies
had passed to the course of consolidation chemo-
radiotherapy. Patients with NMIBC recurrence
were given a complete course on intra-vesical
therapy. Then after, they completed the course of
TMT with strict follow-up. Others who had recur-
rence with MIBC were subjected to salvage cys-
tectomy (Fig 1).

Maximal TURBT

24w v
2nd |ook TURBT
2-4w v
Concurrent
chemo-radiotherapy
46w v

Re-evaluation TUBT

Complete NMIBC Re;dual MIBC Residual
R&sponse Tumor Tumor

r Consolldatl on
Chemotherapy

Surveillance

Fig. (1): Schemafor organ preservation with TMT for MIBC.

TU RBT +
Intravesica
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NMIBC| [ MIBC
Relapse | | Relapse

Consolidation CRT:

Patients with CR were subjected to a course of
consolidation chemo-radiotherapy.

a Radiotherapy:

A total dose of 18Gy (1.8Gy/fraction for 5 days
aweek for two weeks) were given.

b- Chemotherapy:
The cour se consisted of:

- Cigplatin in adose of 20mg/m2/day once per
week for 2 weeks.

- Gemcitabine, 1 5-3 0mg/m2/day in 5 0- 1 00ml
saline, 2-6h before radiation twice aweek for
2 weeks. Escalation was considered by
5mg/m2/day according to maximal tolerated
dos (MTD).
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D- Qurveillance:

In thefirst year, follow-up was carried out
every 3 months with abdominal and pelvic CT,
urine cytology and rigid cystoscopy. These proce-
dures were also carried out every 6 months for the
next 2 years and every year for the following 3
years. Bladder biopsy was performed from the site
of the previous resection and any recurrent tumor
or suspicious areas. After 3 years, in patients with
negative evaluation, the biopsy was omitted if no
worrisome endoscopic finding were present.

Clinically, complete response (CR) is considered
if no tumor or suspicious lesions were detected by
CT or cystoscopy and both tumor site biopsy and
urine cytology were negative. The median follow
up to the time of analysisfor all surviving patients
was about 4 years.

Satically analysis:
Actuarial survival curves using Kaplan-Meier
method. Survival intervals were calculated from

4-6w the day of the first TURBT to the time of death or

the last follow-up examination. All statistical com-
parisons were performed using two-tailed tests.

Results

Of the sixty four €ligible patients, 60 completed
the study (48 males and 12 females). Four patients
withdrew during the course of concurrent CRT and
were excluded from the study.

Tumor stage and grade of the 60 evaluable
patients are shown in Table (4).

Table (4): Tumor stage and grade.

G2 G3 Total
T2 14 25 39
T3 3 18 21
Total 17 43 60

In patients with stage T3 (21), eighteen were
having T3a (free CT, microscopic invasion of
perivesical fat and free tumor base biopsy) and
only 3 had T3b (extravesical masson CT and no
free tumor base on staging TURBT).

Mean and median follow-up periods were 45
(range 28-68mo) and 50mo respectively. Survival
intervals were calculated from the day of the first
TURBT to the time of death or the last follow-up
examination. Of the 60 patients who compl eted
the study, 1/3 of them (20) underwent radical
cystectomy (RC) due to tumor recurrence (16 were
diagnosed on re-evaluating TURBT as MIBC). Ten
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patients had NMIBC recurrence on follow-up cys-
toscopies. Six had intra-vesical therapy and com-
pleted the study with no recurrence and 4 were
converted to RC as they developed tumor relapse
(oneMIBC and 3, NMIBC) (Table 5).

Table (5): Distribution of T2 & T3 for TMT/RC.

CTMT* RC Total
T2 27 12 39
T3 13 8 21
Total 40 20 60

* Continue TMT.

Five years overall survival (OS) and disease
specific survival (DSS) were 57% and 61% respec-
tively (Table 6).

Table (6): 5 Years OS, rates/stage.

cTMT* RC Total
n* % n* % n* %
T2 18 67 6 50 24 62
T3 7 54 3 38 10 48
Total 25 63 9 45 34 57
* Continue TMT. n: Number.

OS and DSSin relation to age, surgical fitness,
sex and tumor stage are shown in Table (7).

Table (7): Survival outcome of TMT according to patients
and tumor characteristics.

n oS DSS
Age:
<65 41 55% 65%
65 19 51% 59%
Fitness:
Fit 40 56% 63%
unfit 20 53% 56%
Sex:
F 12 59% 60%
M 48 52% 64%
Sage:
T2 39 62% 71%
T3 21 48% 53%

No significant differences were noted as regard
age, sex or surgical fitness groups. The only sig-
nificance was recorded in tumor stage (p<0.05).

Pelvic lymph node disease progression was
recorded in 8 cases (4 in RC cases). In the 4 patients
who completed TMT course, one was directed to
RC and the other 3 cases were followed for 4 years

Distant metastases were recorded in 6 patients
(4 in RC cases and 2 who continued TMT). All
were T3, G3 cases and were transferred to systemic
chemotherapy.

Discussion

The standard of care for transitional-cell muscle
invasive bladder cancer (MIBC) isradical cystec-
tomy (RC) with bilateral pelvic lymph node dis-
section (PLND). All modalities of treatment have
to be compared with this for assessing efficacy,
survival and quality of life. Bladder preservation
schemes were initially developed as a palliative
alternative for patients who were not amenable to
radical cystectomy or refused this surgery [12].
Adequate local control cannot be achieved with
transurethral resection of the bladder tumor
(TURBT), chemotherapy or radiotherapy, when
used alone [13] . Several groups have reported the
value of combining all three modalities (Tri-
Modality Therapy, TMT), with salvage cystectomy
being reserved for patients with incomplete re-
sponse or local relapse. Cumulative experience
has gradually refined the procedures and patient
selection and today it may be stated that the bladder
can be preserved in selected patients without com-
promising survival rates [14] . Hence, TMT, with
maximal TURBT, radiation therapy, and concurrent
chemotherapy has been tried, and this has shown
to produce 5 and 10 year overall survival rates
comparableto radical cystectomy [15].

The best candidates for TMT are those with
solitary tumor, small size (<5 cm), early stage (T2-
T3 disease), without surrounding carcinomain situ
(CIS), acomplete TURBT, anormal renal function
and without hydronephrosis, pelvic lymph node
or distant metastases [16,17] . In the current study,
patients with almost the same criteria were included.

Although bladder preservation strategies have
often been perceived to result in inferior cancer-
related outcomes as compared with radical cystec-
tomy, arandomized trial to support this conclusion
does not exist [17] . Thistherapy is generally well
tolerated and has been shown to produce survival
rates comparable to those of radical cystectomy in
indirect comparisons with large surgical series [18].

80 48

62 T2 T3
60 7 53
= 40
20
0
oS DSS

with no signs of local or distant progression. Fig. (2): Rates of OS & DSS according to clinical tumor stage.
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The gold standard treatment for MIBC isradical
cystectomy with pelvic lymph node dissection [15].
Nevertheless, as aresult of the presence of mi-
crometastasis, only 50% of patients (35-75%) are
cured by cystectomy [19,20].

Tri-modality treatment had shown to produce
5-year and 10-year overall survival (OS) rates
comparable to those of radical cystectomy. Cur-
rently, 5-year OS rates range from 50 to 67% with
this approach and 75% of surviving patients pre-
serve their bladder [15,16,17] . The current data
suggest that this TMT provides high response rates
and can be offered as an alternative option to radical
cystectomy in selected patients without deferring
survival probability [21].

The current study demonstrated that 5 years
OS and DSS were 57% and 61% respectively.
Seventy four percent of surviving patients preserved
their bladders.

Multivariate analysis demonstrated that the
Pathological stage, nodal involvement, positive
surgical margins, patient's age at surgery, and loss
of histologic differentiation were predictive of
poor cancer-specific survival in RC series. CIS
was found not to have a negative influence on
cancer-specific survival [22,23]. Five years OS rates
were 60% and 33% for T2 and T3 respectively
whereas, DSS were 69% and 37% [15,29] .

Among patients undergoing TMT, 5 and 10 yr
OS rates were 52% and 35%, (T2 : 61% and 43%,
T3-4: 41% and 27%) respectively. Only 22%
required cystectomy. TMT achieves preservation
of the native bladder in more than 70% of patients
while offering long-term survival rates comparable
to contemporary cystectomy series [6].

In our study, 5 years OS for T2 and T3 were
62% and 48% respectively. Five years DSS were
71% and 53% for T2 and T3 respectively and were
comparable to the results recorded in the literatures.
RC was performed in 1/3 of patients.

Age, sex and surgical fitness were not predictive
factors affecting the outcome of TMT [25]. This
was also noted in our study.

Early and late morbidity after radical cystecto-
my can be problematic. Even the construction of
a neobladder can not be a substitute for a person's
original bladder and is aso associated with both
acute and long term metabolic, neuro-mechanical
and sexual complications [26].

Majority of patients with MIBC present above
the age of 60 years. Naturally, it follows that
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medical co-morbidities are frequent compounding
problems in the management of bladder cancer
[27] . TMT with bladder preservation strategy is
attractive for older patients with bladder cancer
whose co-morbidities may place them at greater
risk for short- and long-term complications related
to surgery [17].

In TMT and selective bladder preservation,
efforts should be exerted to identify factors that
may predict treatment response, risk of relapse,
and survival [25]. When undergoing trimodal ther-
apy, the extent of TUR correlates with outcome
[28,29] . Five and 10 years OS rates of 57% and
39% were recorded for patients with avisibly
complete TUR respectively, while these rates were
43% and 29% in patients with visibly incomplete
TUR. Additionally, the rates of RC for visibly
complete and incomplete TUR were 22 and 42%
respectively [§ . In our study, only 3 patients had
incomplete TURBT (T3b).

Superficial recurrence was noted in 26% of
patients treated with TMT [30] . No significant
difference in 5-year survival between those with
superficial recurrence and those that remained free
of disease.

In our study, recurrence with NMIBC was ex-
perienced in 10 patients (17%). Four of them were
subjected to RC (1 had MIBC relapse and 3 had
NMIBC relapse after intra-vesical therapy). The
other 6 patients continued TMT with no recurrence.

TMT still run the risk of failure and subsequent
need for salvage RC. Rates of progression to sal-
vage RC vary between studies and have been
described as about one-third of patients [31]. In our
study, MIBC relapse were noted in 17 patients
(28%) and were subjected to RC.

Among patients showing CR, 10-yr rates of
pelvic lymph nodes and distant recurrences were
11%, and 32%, respectively [6,25].

In the current study, pelvic lymph node disease
progression was recorded in (13%) 8 cases (4 in
RC cases). In the 4 patients who completed TMT
course, one was directed to RC (local relapse) and
the other 3 cases were followed for 3 years with
no signs of local or distant progression. Distant
metastases were recorded in 6 cases (10%) (4 in
RC cases and 2 who continued TMT). All were
transferred to systemic chemotherapy.

Good responders with intact bladders have to
be followed closdly by cystoscopy and CT or
magnetic resonance imaging (MRI) surveillance,
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with prompt salvage RC in cases of invasive recur-
rence. Authors also recommended systematic tu-

mor-site rebiopsy (routine resection rather than a
cold cup biopsy of the tumor scar) and bimanual

examination under general anesthesia at the first

assessment following TMT. Subsequent 2-3 cysto-

scopic evaluations over the next 9-12mo may
include routine cold-cup biopsies. Neverthel ess,

no recommendation can be made concerning the
follow-up interval subsequent to the initial assess-
ment. VVoided urine cytology is obtained before
each evaluation. In addition to the bladder, itis
recommended that the urologist perform risk-
adapted surveillance for distant metastasis and the

upper tract [9] . In our study, similar surveillance
protocol was followed.

Sophisticated techniques for urinary diversion
after RC have been devel oped to improve patients
quality of life. Even the construction of a neoblad-
der with continent urinary diversion, however,
cannot substitute for the patient's original bladder
[32] . One of the frequent arguments against tri-
modality approach isthe lack of prospective QOL
data. Recently, the Study Group on Genito-Urinary
Tumors provided results of a prospective evaluation
both by investigators and patients on quality of
life for bladder preservation. This study reported
67% with good quality of bladder function and
79% of preserved sexual function [2,26,33] . Urody-
namic study in preserved bladder showed good
bladder function (75%) after TMT [34].

Conclusion:

Recent data appear to indicate that bladder
preservation strategies with tri-modality approaches
in bladder cancer has come of age and should be
considered as an aternative first line treatment to
radical surgery in selected group of patients with
MIBC.

Proper patient selection, patient education re-
garding realistic goalsin bladder preservation and
multidisciplinary coordination and cooperation are
al vital in producing the best possible outcome
and survival of TMT.

Magjority of patients with MIBC present above
the age of 60 years. TMT with bladder preservation
strategy is attractive for those older patients with
bladder cancer whose co-morbidities may place
them at greater risk for complications related to
surgery.

The close collaboration of urologists, radiation
oncologists and medical oncologistsis of paramount
importance in succeeding in bladder preservation.

Future investigations will focus on optimizing
radiation techniques, more effective systemic ther-

apy, molecular markers, targeted biologic agents
and tranglational research to identify molecular
predictors to chemo-radiation.
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