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Abstract

Introduction: Intravesical chemotherapy instillation by mitomycin - C (MMC) immediately after transurethral
resection of bladder tumor (TURBT), although effective in reducing the incidence of non- muscle invasive bladder
cancer (NMIBC) recurrence, can result in non desirable effects like bladder irritation and hematuria . Continuous
bladder irrigation with saline post resection has been studied as an alternative. In our study we compare the rates of
NMIBC recurrence and progression in patients who were treated with either MMC or CSBI immediately after tumor
resection. Methods: We retrospectively reviewed the medical records of patients with NMIBC at our institution in
Jordan university hospital in the period between 2015-2019. Postoperative instillation of MMC or CSBI for four hours
was recorded. Follow up of the patients for recurrence or progression in the first 2 years after diagnosis was recorded
and compared for both groups. Results: One hundred nineteen patients met inclusion criteria. Fifty four patients
received MMC and 65 patients received CSBI immediately post TURBT. Kaplan—Meieranalysis for recurrence- free
survival and progression- free survival didn’t show a significant difference between both groups with P- value 0.88
and 0.14 respectively. Conclusion: Postoperative CSBI for four hours following tumor resection is equivalent to
immediate postoperative MMC instillation for NMIBC in terms of recurrence or progression rates with fewer side
effects . However further research is needed in this field .
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the NMIBC, however, a risk of recurrence and progression
has been reported after resection (Witjes, 2009). Therefore,
frequent, and intensive follow-up is highly recommended

Introduction

Bladder cancer showed different stages during its

development and non-muscle invasive bladder cancer
(NMIBC) represented about 70% of all bladder cancers
(Clark et al., 2013). NMIBC is also known as superficial
bladder cancer due to its histological features by not
invading the bladder muscular tissues. At the pathological
level, the NMIBC shows better prognosis compared to
advanced stages of bladder cancers.

Therefore, earlier diagnosis and treatment showed
significant improvement in the prognosis of the NMIBC.
For instance, transurcthral resection of bladder tumor
(TURBT) is considered as a gold standard treatment for

for early pick up and treatment of NMIBC recurrence
after resection (Chamie et al., 2011; James and Gore,
2013). Itis believed that the post-TURBT cancerous cells
can start the re-implantation process to nearby urinary
bladder tissues which explain the recurrence of NMIBC
(Babjuk et al., 2017). Accordingly, the standard adjuvant
therapy following TURBT for NMIBC is intravesical
chemotherapy like mitomycin-C (MMC). Different reports
have shown a reduction in the NMIBC recurrence after
immediate MMC intravesical instillation. (Sylvester et
al., 2016; Sylvester et al., 2004). Reduction in tumor
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recurrence has been attributed to the prevention of
cancerous cells from re-implantation by MMC (Doherty
etal., 1999). Nonetheless, several urologists have certain
restrictions to apply the intravesical instillation post
TURBT due to the need for distinct postsurgical care,
in addition, some lower urinary tract complications
have been raised like irritability, hematuria, dysuria and
frequency caused by chemotherapy treatment (Cookson
et al., 2012; Koya et al., 2006). Therefore, an alternative
treatment option or strategy is required for certain patients
to overcome the side effects and complications that have
been associated with the available chemotherapies like
MMC (Jones et al., 2012).

As an alternative option, quite a few researchers have
suggested the use of sterile water/saline irrigation to reduce
NMIBC recurrence by lyse-preventive mechanism against
the free-floating cancerous cells from re-implantation
(Onishi et al., 2011; Taoka et al., 2015). Previously, in
a retrospective study, the researchers demonstrated a
preventive effect of Continuous saline bladder irrigation
(CSBI) on the recurrence of NMIBC post-TURBT (Onishi
et al., 2011). Moreover fewer studies have investigated
the effect of CSBI on post-TURBT NMIBC recurrence
rate, showing that CSBI seems to be better in prevention
of recurrence with lesser local toxicities (Do et al., 2018;
Zhou et al., 2019).

Consequently, the current study aimed to evaluate
the effect of the CSBI of the isotonic normal-saline
post-TURBT on the recurrence or progression in NMIBC
patients compared to the single instillation of MMC
chemotherapy regimen.

Materials and Methods

Study design

As a retrospective study, the experimental procedure
and data collection were conducted from January 2015 to
April 2019 at our institution in Jordan university hospital
after obtaining the ethical approval which was provided
by the Faculty of Medicine and The Deanship of Scientific
Research and Graduate Study at Jordan university.

Population

The study population included patients diagnosed with
NMIBC who underwent TURBT in the period between
January 2015 to April 2019.

Inclusion and exclusion criteria

Inclusion criteria were to include all patients diagnosed
with NMIBC post TURBT for transitional cell carcinoma.
On the other hand, all patients that showed squamous
cell, adenocarcinoma, small cell, sarcomatoid, and
micropapillary disease were excluded from the study.
In addition, all patients diagnosed with muscle-invasive
bladder urothelial carcinoma (T2), tumor resected
incompletely, known metastatic disease , concomitant
upper urinary tract urothelial carcinoma, and bladder
perforation post-TURBT were also excluded from the
study.

172 Asian Pacific Journal of Cancer Prevention, Vol 23

Design

The study population information was retrospectively
retrieved and reviewed from the medical record .
After reviewing the pathological and clinical data,
only individuals who received either CSBI or MMC
immediately post TURBT were selected to be included
in the study. On the other hand, all individuals with
bladder perforation or who did not receive CSBI or MMC
immediately post resection were excluded from the study.

MMC instillation was given at 40 mg/50 mL of saline
and kept inside the urinary bladder for 6090 min by
Foley catheter clamping, followed by the drain, while
the catheter was kept if considered necessary. In the other
arm, the CSBI was performed if either chemotherapy was
not available post resection or contraindicated to be given
like gross hematuria post TURBT, in these patients CSBI
was cosidered by placement of a three-way Foley catheter
and left running using isotonic solution (0.9% NaCl) for
approximately four hours post-TURBT. If there is no need,
all patients were discharged home on the same day after
catheter removal and successful trial of the void without
a catheter.

Patients were Follow up by cystoscopy for recurrence
and progression for at least 3 months post first resection
(range 3-24 months) and recorded . Tumor recurrence was
considered when the pathologist reported and confirmed
the presence of bladder urothelial carcinoma with the
same grade/stage on resected biopsies. In addition,
the recurrence was reported if the cystoscopy showed
small visible lesions which were treated by coagulation
without biopsy. Moreover, the progression was reported
by pathologists if there was an increase in grade or stage
of the disease. All patients received either intravesical
chemotherapy or immunotherapy (BCG) later on as
adjuvant treatment.

Statistical Analysis

The statistical analysis was performed using SPSS
20.0 software to calculate the differences between
patients’ arms by t-test and chi-square tests. Kaplan-Meier
curve was generated to estimate the recurrence-free and
progression-free survival and compared by log-rank test.
The significant value was considered when the p-value
less than 0.05.

Results

The study population included 119 individuals who
underwent TURBT for NMIBC during the period between
January 2015 to April 2019 at our institution and met all
inclusion criteria were divided into two groups according
to immediate post-resection therapy, the first group of
54 patients (45%) received intravesical chemotherapy
immediately post TURBT while the second group 65
patients (55%) received CSBI for at least four hours post
TURBT.

The mean age was 60.8 and 61.3 years for both groups
respectively with a P-value was 0.835. In general, about
90% of patients were male, result close to Al Khader et al
result (Al Khader et al., 2019), while if we take it by group,
96.3 % of the patients who underwent MMC instillation
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Table 1. Patient and Primary Tumor Characteristics Stratified by Post-Resection Treatment

Groups P value
Irrigation Chemotherapy
Mean age 61.292 60.87 0.835
Gender Male 58 (89.2%) 52 (96.3%) 0.147
Female 7 (10.8%) 2 (3.7%)
Smoking No 15 (23.1%) 5(9.3%) 0.045
Yes 50 (76.9%) 49 (90.7%)
Initial tumor T Ta=1 37 (56.9%) 39 (72.2%) 0.093
T1=2 28 (43.1%) 14 (25.9%)
CIS=3 0 (0.0%) 1 (1.9%)
Initial tumor grade Low Grade 38 (58.5%) 39 (72.2%) 0.118
High Grade 27 (41.5%) 15 (27.8%)
Table 2. Means for Recurrence-Free Time for Different Groups
Groups Mean
Estimate Std. Error 95% Confidence Interval
Lower Bound Upper Bound
irrigation 14.084 1.235 11.665 16.504
chemotherapy 13.02 1.423 10.231 15.809
Overall 13.591 0.929 11.771 15.411

immediately post-resection were male compared to
89.2% for the patients received CSBI post resection with
P-value =0.147. when assessing smoking as a risk factor
for bladder cancer we can see that most of the patients in
both groups are smokers ( 90.7% and 76.9% respectively).

Regarding tumor characteristics, for stage, most of
the tumor in both groups are limited to the mucosa (Ta)
at the initial pathology at the time of diagnosis (72.2%
for the first group and 56.9 % for the second group with
a P-value of 0.93), regarding the grade, about 72.2% of
those who received MMC post TURBT and 58.5 % of
patients received saline irrigation post-resection have a
low grade as the primary grade at the time of diagnosis
with P-value = 0.118. Table 1 summarizes the patient
characteristics (age, sex and smoking status) in addition
to primary tumor characteristics including stage and grade
for both groups.

The follow-up period extended to a period of 24
months for most individuals, recurrences were observed
in 63% (75/119) of all cases. The recurrence free rate
at 3, 12 and 24 months for the irrigation group were
60%, 47%, 36% respectively, while In chemotherapy
group, recurrence-free rate were 50%, 46%, 35%
respectively. As shown in Table 2, Kaplan-Meire analysis
of recurrence-free survival did not show any significant

difference between the groups (log rank test: P = 0.80).

On the other hand, Progression were observed in 8%
(10/119) of all cases. The progression free rate at 3, 12
and 24 months for the irrigation group were 93%, 92%,
87% respectively. In chemotherapy group, progression
-free rate at 3, 12 and 24 months were 98%, 96%, 100%
respectively.

Interestingly, the Kaplan—Meier analysis of
progression-free survival in Table 3 showed no significant
difference between the saline irrigated group and the
chemotherapy-treated group as shown in Table 2 (log-rank
test: P=0.1).

After performing a survival analysis and because the
number of subjects are small and number of events (death)
are small as well, the survival may not be the best outcome
for this analysis, we have decided to turn this work to a
short communication.

Discussion

The NMIBC recurrence rate is one of the most
common features of this bladder cancer subtype after
TURBT. Therefore, preventive treatments and measures
are required to reduce this recurrence and progression
post TURBT. For instance, Gudjonsson et al demonstrated

Table 3. Means for Progression-Free Time for Different Groups

Groups Mean
Estimate Std. Error 95% Confidence Interval
Lower Bound Upper Bound
irrigation 22.517 0.693 21.159 23.875
chemotherapy 23.38 0.444 22.509 24.251
Overall 22.909 0.431 22.063 23.754
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a significant inhibitory effect of MMC on the cancer
recurrence after TURBT in NMIBC patients (Gudjonsson
et al., 2009). Additionally, a meta-analysis study showed
that immediate instillation of intravesical chemotherapy
reduced tumor recurrence compared to untreated
NMIBC patients (Sylvester et al., 2004). Intravesical
chemotherapy and immunotherapy, have displayed an
effective reduction in the recurrence and progression of
NMIBC post TURBT respectively. Another study showed
a reduction in disease recurrence rate from about 59%
to 45% in 5 years after subjecting patients to instillation
of intravesical chemotherapy (Sylvester et al., 2016).
Hence, the American Urological Association (AUA)
as well as European Association of Urology (EAU)
guidelines currently recommended performing instillation
of intravesical chemotherapy in NMIBC patients
post-TURBT (Babjuk et al., 2017; Chang et al., 2017).

However, the risk of side effects such as gross
hematuria, bladder irritation, and dysuria cannot be
avoided (Sylvester et al., 2004; Sylvester et al., 2002).
Therefore, other post-TURBT treatments and measures
are needed to avoid the adverse effect of the available
chemotherapy treatments. Moskovitz et al., (1987)
proposed that distilled-water intravesical irrigation
post-TURBT would lead to a reduction in NMIBC
recurrences (Moskovitz and Levin, 1987). Then, some
studies demonstrated that NMIBC recurrence was
significantly similar when the post-TURBT patients
are subjected to CSBI or treated with MMC (Bijalwan
et al., 2017; Onishi et al., 2011; Onishi et al., 2017).
These findings were supported by another study when
the researchers showed that sterile water intravesical
irrigation has the same effect as an immediate single dose
of intravesical MMC with fewer complications (Bijalwan
etal., 2017).

Using fluid irrigation as a concept for the extermination
of remaining tumor cells is not a new concept after
surgical procedures. Surgeons have traditionally used fluid
to irrigate surgical sites as a standard protocol for many
reasons such as simple washing to remove any unwanted
residuals, bacterial dilution which will reduce a load
of bacterial load at the site of surgery and lysis of cells
including possible floating cancer cells (Whitesideet al.,
2005). Several studies have investigated the ideal type of
fluid to use for irrigation. For instance, Ito et al. , (2011)
proposed the advantage use of water irrigation over saline
irrigation after colorectal cancer surgical procedure in
mice. The superiority of using distilled water for irrigation
post-operative can be attributed to the osmotic cytotoxic
of distilled water compared to the isotonic solutions like
normal saline.

In our study, we used isotonic solution 0.9% normal
saline to avoid post-operative complications from the
hypotonic fluid. The results of the current study are
consistent with the previous studies that showed the
possible use of normal saline for the irrigation of post-
TURBT in NMIBC patients with comparable recurrence
and progression rate to MCC treated patients. However,
our study has some potential limitations like the
relatively small sample size, therefore, more studies are
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recommended to include a larger number of patients which
would strengthen the findings. Secondly, longer follow-up
of patients is needed to get more accurate results.

In conclusion, the present study showed that
postoperative CSBI for at least four hours post-TURBT is
equivalent to immediate postoperative MMC treatment for
NMIBC in terms of rates of recurrence or progression with
fewer side effects. However further research is needed in
this field to determine the duration of irrigation needed
and whether other postoperative instillations reduce the
recurrence and progression rates with minimal side effects
compared to MMC.3.
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