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Abstract

Introduction: Approximately 75% of patients with bladder cancer present non muscle-invasive tumors. Tumoral
grading is extremely important for the patient prognosis. Bipolar plasma vaporization is an efficient method for
tumor ablation. The aim of our study was represented by the assessment of the tumoral grading influence over the
evolution of patients with bladder tumor treated by bipolar plasma vaporization.
Materials and methods: Sixty consecutive patients with suspicion for non-muscle invasive bladder tumor over 3 cm
were treated by bipolar plasma vaporization. In the first 6 hours after the procedure a single chemotherapic instilla-
tion was performed. The patients with non-muscle invasive tumors diagnosed after the histopathological exam
underwent intravesical BCG immunotherapy for one year. The follow-up visits were done at 3, 6, 9 and 12 months.
The evolution of high-grade and low-grade tumors was comparatively assessed.
Results: The mean operative time was 24 minutes and the mean hemoglobin drop was 0.4 g/dl. The mean catheter-
ization period was 2.8 days and mean hospital stay 3.9 days. No significant intraoperative complications were
encountered. Postoperative bleeding occurred in 3 cases treated conservatively. Concerning the histopathological
exam, all specimens were valid, including muscular layer. The patients with non-muscle invasive bladder tumor were
classified according to the tumoral grading: 18 patients with low-grade tumors and 33 patients with high-grade
tumors. The recurrence rates at 3, 6, 9 and 12 months for the low-grade tumors were 5.55%, 11.11%, 11.11% and
16.16%. On the other side, for the high-grade tumors the recurrence rates were 12.12%, 18.18%, 21.21% and 24.24%.
Conclusions: The potential advantages of the bipolar approach, especially of the vaporization were represented by
the efficacy of the tumoral ablation, reduced complication rate and short catheterization and hospitalization period.
This study demonstrates the value of this approach concerning the recurrence rate reduction over a period of 1 year,
especially of orthotopic tumors.
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Bladder cancer is a common and important pathol-
ogy in the practice of every urologist. Approximately
75% of patients with bladder cancer present non mus-
cle-invasive tumors, lesions characterized by a very
high recurrence rate. Tumoral grading is extremely im-
portant for the patient prognosis and for stratification
of patients at risk groups for reccurence and progres-
sion [1].

The standard treatment of these tumors is the
monopolar transurethral resection.

Using bipolar technology has brought significant
improvements in the treatment of non-invasive blad-
der tumors, with fewer complications compared to
conventional monopolar resection [2, 3].

A correct histopathological diagnosis of bladder
tumors is very important because it determines the
appropriate treatment of bladder lesions. In terms of
histological quality of tumoral tissue obtained by bipo-
lar resection, the literature data shows that there is no
difference from standard monopolar resection [4].

Bipolar plasma vaporization is a new therapeutic
procedure in non-invasive bladder cancer [5].  Al-
though, apparently, the oncologic value of vaporiza-
tion is affected by the lack of tumoral tissue sampling
for histopathological examination, biopsy bipolar re-
section removes the inconvenience.

Materials and Methods
A sample consisting of 60 consecutive patients

with suspicion for non-muscle invasive bladder tumor
over 3 cm were operated in the Urological Department
of  “St. John“ Emergency Hospital Bucharest between
March 2010 - March 2012 was analyzed to assess the
implications of the tumoral grading on postoperative
evolution.

Patients were assessed using a standard protocol
that included general clinical examination, standard
laboratory tests, urine culture, abdominal ultrasonog-
raphy, intravenous pyelography or contrast CT. The
study included only cases with apparently non-muscle
invasive tumors with a diameter greater than 3 cm,
with normal upper urinary tract imaging.

The procedure started with a standard cystoscopy
which described the presence, number, size and loca-
tion of the tumors subsequently marked on a bladder
map.

The next step was the bipolar resection of tumoral
fragments for histopathological review (fig. 1). This was

done so that the specimens included the full thickness
of the tumor, along with the underlying muscle layer.
Several fragments were collected based on the macro-
scopic appearance of the tumor, in order to make a
correct evaluation of the muscular layer.

Fig.1 Bipolar resection biopsy for
histopathological evaluation

Further on the actual plasma vaporization of the
tumoral tissue was performed with the “button” type
electrode (fig. 2).

Fig. 2 Bipolar plasma 
vaporization of tumoral tissue 

The procedure continued with the multiple biop-
sies of tumoral bed and margins by bipolar resection
(fig. 3).

Fig.3 Tumoral bed biopsy 

At the end of the procedure the coagulation of tu-
moral bed and margins of the resection area was per-
formed, using again the “button” type electrode on the
hemostasis module, with reduction of the power of the
generator.

In all cases, within 6 hours after intervention an ins-
tillation of a chemotherapeutic drug  was performed,
with either doxorubicin or epirubicin. 

Patients in which histopathology exam revealed
muscle invasive tumors were excluded from the study.

All patients received intravesical BCG immunother-
apy for a period of one year.

Follow-up was performed at 3, 6, 9 and 12 months
after surgery by abdominal ultrasound, urinary cytol-
ogy and standard white light cystoscopy.
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The average age of patients in the study group was
64 years (range 38 to 86 years). Single tumors were found
in 43.33% of the cases and multiple tumors, including at
least one more than 3 cm in 56.66% of the cases.

The mean operation time was 24 minutes and the
mean intraoperative hemoglobin decrease was 0.4 g/dl.

The mean catheterization period was 2.8 days,
while the mean hospitalization stay was 3.9 days.

Intraoperative there were no cases of significant
bleeding. Also, no bladder wall perforations occurred,
though there were two cases of obturator nerve stim-
ulation, even if we use bipolar current.

Significant postoperative bleeding was appeared in
three cases being submitted under conservative treat-
ment. In the study group, there was no reintervention.

Postoperatively, there were two cases of urinary
infection with favorable evolution under antibiotic
treatment.

Regarding histopathology, all tumor tissue speci-
mens collected by bipolar resection contained muscu-
lar layer, being valid.

The histopathological exam revealed pTa and pT1
non-muscle invasive tumors in 88.33% of the cases (53
patients) and pT2 in 11.66% of the cases (7 patients).
Patients with muscle invasive tumors (pT2) were
excluded from the study. In three patients with bulky
non-invasive tumors were found also associated
lesions of carcinoma in situ.

Of the 53 cases with non-invasive tumors, 51 com-
pleted the follow-up protocol, one patient was lost
from the study and another refused to continue instila-
tional treatment with BCG.

Fig. 4 „Low-grade”non-muscle invasive bladder tumor – 
histopathological aspect

Regarding tumoral grading, the main objective of
our study, according to WHO-ISUP classification from

1998, reviewed by WHO in 2004, of the 51 patients
with non-muscle invasive tumors that remained in the
study, 18 patients have presented low-grade tumors
(fig. 4), and 33 high-grade tumors (table 1).

Table 1. Clasification of patients with of non-muscle
invasive bladder tumors according to
tumoral grading 

Cases of non-muscle  
Ta T1invasive bladder tumors

Low-grade 9 9
High-grade 8 22

We have studied the recurrence rates separately,
for initial “low-grade” tumors and for the initial “high-
grade” tumors (fig. 5).

Fig. 5 „High-grade”non-muscle invasive bladder tumor –
histopathological aspect

In patients with “low-grade” tumors there were reg-
istered three cases of recurrence tumor: a case at 3
months, a new case at 6 months and another one at 12
months (Table 2). Thus, the recurrence rates at 3, 6, 9
and 12 months in the case of “low-grade” tumors were
5.55%, 11.11%, 11.11% and 16.16%, respectively.

Table 2. New cases of recurrence registered on the
follow-up period 

Low-grade High-grade
(18 cases) (33 cases)

3 months 1 4
6 months 1 2
9 months 0 1
12 months 1 1
Overall 3 8

For patients with “high-grade” tumors were found
four cases of recurrences at 3 months, two new cases at
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12 months, overall there were eight cases of recur-
rence (Table 2) . As a result, for “high-grade” tumors the
recurrence rates at 3, 6, 9 and 12 months were 12.12%,
18.18%, 21.21% and 24.24%, respectively.

Regarding the location of recurrences for “low-
grade” tumors, has been registered a case of orthotopic
recurrence and two cases of heterotopic recurrence.

Of the eight cases with tumor recurrence after ini-
tial “high-grade” tumors in one case the recurrence
was orthotopic and heterotopic in seven cases.

Concerning tumor progression, at one year there
were 2 cases of tumor progression, both in the group
of “high-grade” tumors - a case initially diagnosed T1
and another case initially T1 associated with Cis. Thus
tumor progression during follow-up occurred in 6% of
cases with “high-grade” tumors. In the group of “low-
grade” tumors no case of progression was registered.

Discussion
Bipolar technology has clear advantages in the

treatment of non-invasive bladder tumors [4]. Bipolar
resection is an alternative to the standard monopolar
approach [3] and often represents the therapeutic
endoscopic method of choice for special situations,
such as patients with pacemakers or with high risk of
perforation by obturator nerve stimulation.

The technique presented for bladder tumors over 3
cm is using a combination of bipolar resection for
tumor biopsy and bipolar plasma vaporization.
Vaporization occupies most of the operation time and
practically is the method that makes the difference in
our described approach. Technically, this is achieved
by the gradual movement of the hemispherical surface
of the “button” type electrode in direct contact with
the tumor tissue – the “hovering” technique, thereby
obtaining an efficient vaporization without bleeding of
the tumor at a generator power of 280 W [5].

The advantages of the removal of bladder tumor tis-
sue by vaporization derive from the fact that coagula-
tion of all bleeding sources is instantaneous. Only large
vessels hemostasis is achieved by reducing the power
of the generator at 120-140 W. Tumor vaporization
clearly illustrates the underlying muscle layer of the
bladder wall. Especially for large non-invasive bladder
tumors, bipolar vaporization with the “button” type
electrode offers a great comfort for surgeon in terms of
efficiency and safety, with minimal complications [6].
Bipolar plasma vaporization ensures an efficient and

rapid removal of tumoral tissue, in conditions of excel-
lent visibility and minimal bleeding [7], all this with a
good oncological outcome. The vaporization electrode
realize simultaneous tumor ablation and a superior
quality hemostasis. At the end of the intervention the
final hemostasis can be done using the same electrode
by reducing the power of the generator.

As mentioned before, harvesting tissue for histo-
pathological examination is, in addition to removal of
tumoral tissue, a major goal of endoscopic interven-
tion. Although vaporization does not allow an exten-
sive collection of biopsy material, harvested tumoral
tissue biopsy with the bipolar loop has contained mus-
cle fibers in all of the cases, allowing an adequate tu-
mor staging.

Tumoral grading is an important prognostic factor
in the development of non-muscle invasive bladder
tumors, the literature data showing that high grade is
the main predictor of progression and mortality [8].

Oncological value of bipolar plasma vaporization is
proven by the low recurrence rates, indicating once
again that were studied tumors over 3 cm with a high
risk of recurrence.

“Low-grade” tumors have a substantial risk of recur-
rence. Literature data shows a recurrence rate ranging
from 15-61% [11]. Thus, in a 10-year meta-analysis
more than half (53.8%) of patients initially diagnosed
with “low-grade” tumors have presented recurrence
[10]. Another study, published by Donat, with a medi-
an follow-up of 2.6 years, showed that 46% of the pa-
tients with “low-grade” tumors had at least one recur-
rence [11].

In our study with a follow-up period of one year,
there was a recurrence rate of 16.16% for “low-grade”
tumors.

High-grade tumors have an increased risk of recur-
rence compared to low-grade tumors at 12 months
(24.24% versus 16.16%). The rate of recurrence for
“high-grade” group is compared with the data from lit-
erature, such Chaux reported a recurrence of 36.5% [1],
while analysis of Kulkarni, published in 2010, shows
recurrence rates between 23 and 74 % [12].

Also, the value of combination between biopsy
bipolar resection and bipolar vaporization in the local
control of the tumor is demonstrated by the low num-
ber of orthotopic recurrences, one case in “low-grade”
group as well as one in the “high-grade” group.

Referring to the two cases of tumoral progression
which occurred in 2 patients with “high-grade” tumors
- a case initially diagnosed T1 and another case associ-
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the cases had a high score of progression according to
the EORTC tables risk. Our progression percentage of
6% for a period of one year fall in the probability of risk
of progression to 1 year calculated using the EORTC
tables, according to the literature [13].

Conclusions
Modern endoscopic treatment of non-muscle inva-

sive bladder tumors represented by bipolar technolo-
gy attempts to reduce some disadvantages and com-
plications of monopolar resection, which is still the
standard treatment according to the guidelines of the
European Association of Urology.

The potential advantages of the bipolar approach,
especially of the bipolar plasma vaporization were rep-
resented by the efficacy of the tumoral ablation, re-
duced complication rate and short catheterization and
hospitalization period. This study demonstrates the
value of this approach concerning the recurrence rate
reduction at 1 year, especially of orthotopic tumors. 
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