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The treatment of non-invasive bladder tumours with
transurethral resection and intravesical instillation of

Mitomycin C

Nuraj Petrit, Gllareva Bashkim, Beqiri Agron

Department of Urology , University Clinical Center of Kosovo, Kosovo

Background: Approximately 75%-80% of the cases with bladder cancers
are discovered when the tumor is located on the lamina mucosa (Ta, Tis), or
on the lamina propria (T1). Whilst 15%-25 % of bladder cancers are
discovered when the tumour has invasive evolution and has evolved also the
muscle extent and on, or has given metastases on the lymphatic glands.

Objective: Is it effective Mitomycin in the treatment o f non-invasive bladder
tumours Ta-T1 after transurethral resection.

Material and Methods: The research was conducted with patients of
the Urology Clinic, University Clinical Centre of Kosovo, in Prishtina. The
study included 108 patients with non-invasive bladder tumours Ta T1. After
TURBT, we applied intravesical instillation Mitomycin C 40 mg within the first
6 hours of the transurethral resection. After the histopathological result, a
week after the TURBT, we instilled Mitomycin C once a week for 6 weeks,
then once a month for 2 months. The follow up was 36 months. From the
statistical parameters, the structure index, arithmetic mean, and standard
deviation were calculated. Qualitative data testing was done with X? test.

Results: The study included 108 patients with bladder tumours of which
72.2% were male and 27.8% were female. X?test showed statistically
significant difference of cases by gender (X?=11.2, P=0.001). The age
(meant SD) was 63.1 years + 11.3 years. Current smokers were 63% of
cases. Tumours grade were: PUNLMP 19.4%, low grade 58.3%, high grade
22.2% of cases. X?- test showed statistically significant difference (X?=11.2,
P=0.001). Multifocality with tumours were 76.9% of solitary and 23.1% of
multiple tumours. The tumours recurred in 41 patients (37.9%).
Morphologically, of which 75% were defined with tumour size <3 cm
and 25% with tumour size >3 cm. The tumour stage was as Ta 43.5% and
T1 56.5% of cases.

Conclusion: The effective therapy for non-invasive bladder tumours (Ta-T1) is
TURBT with intravesical instillation of Mitomycin C. Diagnosing these
tumours at their early stages is the key for the best treatment and prognoses.
Intravesical chemotherapy is safe and tolerable for non-invasive bladder
tumours and has reduced tumour recurrence rates, especially when the
grade is low.
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INTRODUCTION

At diagnosis, 75%-80 % of bladder tumors are Non-Muscle
Invasive (NMIBC) and confined to the urothelium and/or
lamina propria. These include papillary tumors, Ta (confined
to urothelium) and T1 (lamina propria invasion) or carcinoma
in situ (CIS), a flat erythematous lesion [1, 2]. A Transurethral
Resection of the Bladder Tumour (TURBT) is the standard
treatment for Ta and T1 bladder tumours and helps in
establishing the diagnosis, staging and assigning a risk profile
[3, 4]. For low-grade papillary (pTaG1) tumours TURBT may
be the only treatment required. However, tumour recurrence
is a major problem with higher grade Ta and T1 tumours. At 1
year following TURBT about 20% of patients with low-risk
NMIBC and 40% of those with medium-risk NMIBC will
develop tumour recurrence. Patients with high-risk NMIBC will
express an even higher recurrence rate (90%) at 1 years-2 years
following TURBT [5]. The management of non-muscle invasive
bladder cancer has become more complex with regard to initial
investigation, treatment and follow up [6]. Smoking leads to
higher mortality from bladder cancer during long-term follow
up, even though in a multivariate analysis the prognostic effect
of smoking was weaker than that of other factors, such as stage,
grade, size and multifocality of the tumour [7]. Bladder cancer
is also associated with industrial exposure to aromatic amines in
dyes, paints, solvents, leather dust, inks, combustion products,
rubber, and textiles.

Approximately 80%-90% of patients with bladder cancer present
with painless gross haematuria, which is the classic presentation,
but 20%-30% of patients with bladder cancer experience
irritative bladder symptoms [8]. Intravesical therapy can also
be given as a maintenance therapy as opposed to an induction
course alone to provide long-term immune-stimulation or local
chemotoxicity aimed at preventing tumour recurrence. The
objective of intravesical chemotherapy is to eradicate microscopic
residual tumour, prevent tumour recurrence and progression.

The diagnosis of bladder cancer ultimately depends on cystoscopic
examination of the bladder and histological evaluation of the
resected tissue. Small tumours can be resected in one chip
where the chip contains the complete tumour plus a part of the
underlying bladder wall. Larger tumours have to be resected in
fractions. Although a state-of-the-art Transurethral Resection
(TUR) by itself could eradicate a Ta or T1 tumour completely,
these tumours recur in a high percentage of patients and progress
to muscle-invasive bladder cancer in a significant number of
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cases. The choice between chemotherapy and immunotherapy
largely depends on the risk that needs to be reduced recurrence or
progression [9].

MATERIALS AND METHODS

The research was conducted on our patients at the Urology Clinic,
University Clinical Centre of Kosovo, in Pristine. The study was
prospective and patients are of both genders. The study protocol
was approved by the Ethics Committee of the Faculty of Medicine
in Pristine. The study included 108 patients with non-invasive
bladder tumours. The diagnosing methods were: the anamnesis,
laboratory echosonography,
cystoscopy, CT, transurethral resection and hystopathological

biochemical examinations,
examination All patients before participating in the study were
informed about our research, and after receiving their consent
we started the research. The follow up time was 36 months. The
inclusion criteria were as follows: patients with non-invasive
transitional cell carcinoma of the bladder who were managed with
transurethral resection and induction and maintenance therapy
with intravesical doxorubicin.

After the diagnosis was determined by cystoscopy, the patients
were admitted to the Department of Urology and prepared for
transurethral resection of bladder tumour (TUR-BT). During the
procedure, the tumour characteristics in terms of size (< 3 cm, >3
cm) and number (solitary, multiple) were recorded. Intravesical
chemotherapy was given routinely to patients with superficial
bladder carcinoma Ta-T1 (non-invasive bladder tumours). We
included only the patients with Transitional Cell Carcinoma
(TCC); we diagnosed one case with adenocarcinoma, but it was
excluded. All patients consented to the adjuvant therapy. After
TURBT (transurethral resection bladder tumour), in all of the
cases we applied intravesical therapy (Mitomycin C 40 mg and 40
ml normal saline), within the first 6 hours of the surgery (apart
from those cases that were bleeding). This therapy has lasted for
two hours in the bladder, and the further adjuvant treatment was
according to the histopathological results.

After the histopathological result, a week after the TURBT, we
continue session of mitomycin was administrated. Each session
began by emptying the bladder of any residual urine by a urethral
catheter. Then we instilled 40 mg of mitomycin diluted with
40 ml normal saline, and removed the catheter. We asked the
patient to rest in a bed for 110 minutes by taking right lateral, left

is considered

chemotherapy. Although BCG the first
choice as intravesical adjuvant therapy, it is not always
available in the present setting. Secondly, BCG is not relevant
for most patients in our study since we had no cases of CIS.

Mainly, we followed up the patients by using cystoscopy
and urinary cytology every 3 months in the first two years and
every 6 months after that. We also performed a cystoscopy when
patients had documented haematuria.

Statistical analysis

The obtained data were presented through tables and figure.
From the statistical parameters the structure index, arithmetic
mean, and standard deviation calculated. Qualitative data testing
was done with X2-test or Fisher test.

RESULTS

According to the age group out of 108 patients included in
the research; 3 (2.8%) are in the age group 30 years-39
years, 12 (11.1%) are in the age group 40 years-49 years, 23
(21.3%) are of age group 50 years-59 years, 39 (36.1%) are in
the age group 60 years-69 years, 27 (25%) are in the age group
70 years-79 years, and 4 (3.7%) are in the age group 80 and

more.

The age (mean + SD) was 63.1 + 11.3 years, and the peak
incidence was between 60 years-69 years (Figure 1). The
study included 108 patients with bladder tumours of which
78 (72.2%) were male and 30 (27.8%) were female. X?-test
showed statistically significant difference in the number of
cases by gender (X?=11.2,P= 0.001), (Table.1).

Smoking was the common risk factor for developing
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lateral, prone and supine positions, and then walking in the hall 0
for another 10 minutes before voiding out the drug. The session 10,0 1
was repeated once a week for 6 weeks, then once a month for 2
months. We further excluded any patient who was not given this 501
regimen or was not given the maintenance therapy. The rationale 00
for the selection of mitomycin was its local availability. Mitomycin 30-39 1049 5059 6069 7079 80+
also represents an important drug for adjuvant intravesical
Fig.1. Structure of patients by age group
Tab.1. Patients characteristics Characteristics N % X2 p-value
Gender 108 100
Male 78 72.2 11.22 0.001
Female 30 27.8
Age(mean#SD) 63.1+11.3
Smoking history
Never smoker 8 7.4
Former smoker 32 29.6
Current smoker 68 63 31.29 0
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bladder cancer among our patients. Most patients were
heavy current smokers 68 (63%) of cases, defined as smoking
more than 1 pack per day for 30 years or more, former smoker
32 (29.6%) defined as smoking less than 1 pack/day for 20
(7.4%). X
statistically significant difference in the number of cases by
current smokers than former smokers (X?=31.2, P=0.000),
(Tablel). The up of the

successfully for up to 36 months.

years, and never smoker 8 test showed

follow patients  continued

Morphologically, of which 81 (75%) were defined with
tumour size <3 cm and 27 (25%) of cases with tumour size >3
cm. X* test showed statistically significant difference in the
number of cases by tumours size (X?=14.4, P= 0.000).

In our research the tumor stage were as Ta (Non-invasive
papillary carcinoma) 43.5% of cases and T1 (Tumour invades
subepithelial connective tissue) 56.5% of cases.

Tumour grade in our study were: PUNLMP (Papillary
urothelial neoplasm of low malignant potential) were 21
(19.4%) of cases, low grade tumours were the predominant
type with 63 (58.3%) of cases, followed by high grade with 24
(22.2%) of cases. X?- test showed statistically significant
difference in the number of cases by low grade tumours than
PUNLMP and high grade tumours (X?=11.2, P=0.001).
(76.9%) of
solitary tumours and 25 (23.1%) of multiple tumours. Re-
TURBT is done at 42 (38.9%) of patients. The tumours
recurred in 41 patients (37.9%), (Table 2).

Multifocality of cases with tumours were 83

Adverse drug reactions after instillation of Mitomycin seen
during the session or during follow up. The irritative voiding
symptoms were the most common side effects; urinary frequency
(204 %) of cases, dysuria (15.7%), hematuria (13%), urinary
tract infection (8.3%), gastrointestinal reaction (2.8%) of cases.
X2- test showed statistically significant difference in the number
of cases by adverse drug reactions (X*=9.86, P=0.042), (Table
3).

intravesical instillation of Mitomycin C

DISCUSSION

The diagnosis of bladder cancer ultimately depends on
cystoscopic examination of the bladder and histological
evaluation of the resected tissue. Mitomicin intravesical
administration mainly affects the recurrence rate; therefore, we
concentrated on evaluating the disease recurrence as well as side
effects, complications and patients tolerance of the instillation.
Males were more dominant in this study compared to other
studies. This could be explained by the low incidence of smoking
in women, and the fact that women rarely deal with the

carcinogenic agents [10].

In our study included 108 patients with bladder tumours of
which 78 (72.2%) were male and 30 (27.8%) were female. X?-test
showed statistically significant difference in the number of
cases by gender (X?=11.2, P=0.001). The age (mean + SD)
was 63.1£11.3 years, and the peak incidence was between 60 -
69 years.

Smoking was the common risk factor for developing
bladder cancer among our patients. Most patients were
heavy current smokers 68 (63%) of cases. The follow-up of the
patients continued successfully for up to 36 months.

In patients at low risk of tumor recurrence and progression

immediate instillation of single dose of chemotherapy is

recommended as the adjuvant treatment. In patients at

intermediate or high risk of recurrence, one immediate
instillation of chemotherapy followed by further instillations of
chemotherapy for a minimum of 1 year [11-13]. The time period
within which the installation is completed is very important. In
all the studies included in the EORTC meta-analysis, the
instillation was administered within 24 hour Kaasinen et al,
reported that the risk of recurrence is twice when the instillation

was not given within 24 hour of TURBT [14].

In our research, after TURBT (transurethral resection bladder
tumour), in all of the cases we applied intravesical therapy
(Mitomycin C 40 mgand 40 ml normal saline), within the first 6
hours of the surgery (apart from those cases that were bleeding).

Tab. 2. Characteristics of urinary bladder N % X2 p-value
tumours 108 100
Tumor size (cm) <3cm 81 75 14.4 0
>3 cm 27 25
Tumor Staging Ta 47 435 0.91 0.034
T1 61 56.5
PUNLMP 21 19.4 13.71 0.001
Tumor grade Low grade 63 58.3
High grade 24 22.2
Solitary 83 76.9 16.78 0
Multifocality
Multiple 25 23.1
Re TURBT Yes 42 389 2.7 0.1
No 66 61.1
In 1st year 8 7.4 2.68 0.262
Nr. of tumor recurrence In 2nd year 13 12
in 3 rd year 20 18.5
Tab. 3. Adverse drug reactions after Adverse reactions N %
intravesical instillation of Doxorubicin 108 100
Urinary frequency 22 20.4
Dysuria 17 15.7
Haematuria 14 13
Urinary tract infection 9 8.3
Gastrointestinal reaction 3 2.8
X?=9.86 p =0.042
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This therapy has lasted for two hours in the bladder, and the
further  adjuvant according to the
histopathological results. After the histopathological result, a
week after the TURBT, we continue session of mitomicin was

treatment was

administrated.

As to the grade, we notice that the grade of tumour is an
important indicator of recurrence: more than half of the patients
with high (56%) had recurrence during follow-up, but none with
PUNLMP. This accords with the opinion that high grade is a
relative indication for radical cystectomy [15]. The size and
number of tumours also are shown; they are important
indicators of recurrence, but less important than the grade. A
total of 41% of patients with tumours greater than 2.5cm
recurred and 44% of patients with multiple tumours recurred.

Tumour grade in our study were: PUNLMP (Papillary
urothelial neoplasm of low malignant potential) were 21
(19.4%) of cases, low grade tumours were the predominant
type with 63 (58.3%) of cases, followed by high grade with
24 (22.2%) of cases. Multifocality of cases with tumours
were 83 (76.9%) of solitary tumours and 25 (23.1%) of

multiple tumours.

Saika et al. noted that only the adjuvant therapy (chemotherapy
or immunotherapy) played an important role in the recurrence
rate, when the non-invasive tumours were high grade, while the
size, multifocality and morphology did not play a role in terms of
the recurrence rate [15]. This difference to our results is perhaps
unreal and could be occasioned by the fact that the tumours
were high grade. Cheng et al. showed in long term follow-up (17
years) that adjuvant intravesical mitomycin did not improve the
recurrence rate of superficial bladder cancer, compared with
controls on long-term follow-up. Tumour size and grade were
shown to be prognostic factors for recurrence and progression
respectively, therefore we acknowledge the importance of long
term follow-up in order to get valid conclusions [16].

In our study morphologically, of which 81 (75%) were

defined with tumour size <3 cm and 27 (25%) of cases with
tumour size 3 cm. X*test showed statistically significant
difference in the number of cases by tumours size (X?=14.4,
P=0.000).
A meta-analysis of European Organization for Research and
Treatment of Cancer (EORTC) and Medical Research Council
(MRC) data, comparing intravesical chemotherapy versus TUR
alone, demonstrated that chemotherapy does prevent recurrence

but not progression. There is no one superior drug with regard
to efficacy. Mitomycin C, epirubicin and doxorubicin have all
been shown to have a beneficial effect [17]. A randomised trial
documented that the concentration of the drug instilled was more
important than the duration of the treatment [18].

In our study the tumor stage were as Ta (Non-invasive papillary
carcinoma) 43.5% of cases and T1 (Tumour invades subepithelial
connective tissue) 56.5% of cases. The tumours recurred in 41
patients (37.9%).

The probability for recurrence and progression at 1 year vary from
15% to 61% and 0.2% to 17%, respectively. After 5 years of follow-
up, recurrence and progression rates range from 31% to 78% and

0.8% — 45% respectively [19-23].

CONCLUSION

The effective therapy for Non-invasive bladder tumours (Ta-T1)
is TURBT with intravesical Mitomycin C. Diagnosing these
tumours at their early stages is the key for the best treatment and
prognoses. Intravesical chemotherapy is safe and tolerable for
non-invasive bladder tumours and has reduced tumour recurrence
rates, especially when the grade is low. After TUR and the adjuvant
therapy it is of an eminent importance the further examination
with cystoscopy and urinary cytology. In cases of often recidivism,
those with multifocal localization, with high level of malignancy,
the radical cystectomy with urinary derivation should be applied.
The grade, stage, size, and multifocality of tumour are important
prognostic indicators.With minimal side effects, intravesical
instillation of mitomycin could be used as one of the interventions
for non-invasive bladder tumours.
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