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Introductıon
Electrochemotherapy is a technique that associates
electropermabilization with the administration of low permeant
or non-membrane permeant drugs to membranes [1-3]. The
two main drugs used are bleomycin and cisplatin [4,5]. When
bleomycin is used, an interesting selectivity to the neoplastic tissue
is observed. This is because bleomycin mainly acts on cells that are
dividing [6-8]. Bladder cancer in dogs represent about 2% of all
neoplasms and usually when diagnosed are staged T2 or T3. More
than 50% is in the trigone and this limits the surgical approach.
Chemotherapy is considered the main approach for these reasons
[9]. As electrochemotherapy has this selective characteristic to the
neoplastic tissue, the hypothesis of this approach is to perform the
technique directly on the bladder, by cystotomy, to achieve complete
remission of the tumor, without major functional damages to
urinary lower tract.

for inspection of the histological evaluation in the intraoperative
period, to identify the presence or not of tumor. In case of presence
of tumor, electrochemotherapy would be performed again
immediately.

Case Presentation

Two patients, a pug 8 years and a Poodle 13, showing bladder
cancer located on the trigone (Figures 1 & 2), were referred to
undergo cystotomy procedure to perform Electrochemotherapy
on the bladder. The exclusion criteria established to applying the
technique were the fact that the patients were not able to undergo
general anesthesia, having staging T3 and the presence of neoplasia
in the serous layer of the bladder. In each procedure, histological
evaluation was performed intraoperatively for diagnosis of the
neoplasm and evaluation of the infiltration level in the layers of the
bladder wall. The electropermabilization protocol used was 1300
V /cm, 100μs pulse duration, 5KHz frequency and 8 pulses. The
drug used was bleomycin, intravenous, 15,000IU/m2 [4,6,7,10,11].
Electropermalization was performed 8 minutes after intravenous
administration of the drug [11]. The plan after the first procedure
would be to perform a posterior cystotomy, within about 30 days,
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Figure 1: Bladder with Transitional cell carcinoma
involvement on trigone.
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Figure 2: Computed Tomography showing trigone involved by transitional cell carcinoma.
the treated area were observed (Figure 4). During the second
procedure, histopathology analysis by frozen section, provided
confirmation of tumor evidence and new electrochemotherapy
was performed immediately. In the third procedure, performed 70
days after the first one, a new histopathologic sample was collected
and in one of the patients, the tumor was not present, in the other
only microscopic evidence was found (Figure 5). In both cases, a
new electrochemotherapy session was performed. After the three
procedures, both patients underwent 6 sessions of carboplatin,
300 mg / m2 every 21 days. After 6 sessions of chemotherapy,
new staging tests were performed (RX chest and abdomen US)
and no change was found. There was no evidence of tumor in the
ultrasonography images of the bladder.

Figure 3: Electrochemotherapy being performed directly
on the bladder.
Before the first procedure staging tests were performed, chest
X-ray, abdomen and Ultrasonography (US), pre-surgical examination,
echocardiography, complete blood count, BUN, creatinine, ALT,
alkaline phosphatase. Both patients presented alteration only in
the US of abdomen, with presence of mass in region of trigone. Both
patients underwent three surgical procedures. In the first procedure
the diagnosis of transitional cell carcinoma was made in the transoperative and electrochemotherapy was immediately performed
on the bladder (Figure 3). In the second procedure, performed
25 and 32 days respectively later, in both patients, necrosis on

Figure 4: Evidence of necrosis on treated area by electrochemotherapy.
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Electrochemotherapy has been showing robust results in medicine
for several types of tumors and new approaches, such as the one
presented in this paper, are promising.

Conclusion

Electrochemotherapy on bladder proved to be efficient in these
two cases, promoting a complete response. Although the results
presented were promising, further studies are needed to make this
new approach safe and efficient.
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Figure 5: Bladder with no clinical evidence of tumor after
2 electrochemotherapies 70 days after the first one application.

Results
Both patients presented complete remission after the two
electrochemotherapy procedures. One patient had only microscopic
evidence of disease. The third procedure was performed in both
for safety since the result of intraoperative histological evaluation
is sampling. Both patients had temporary urinary incontinence.
Complete resolution of urinary incontinence occurred 76 and 56
days respectively after the third procedure. No other side effects
were observed after all three procedures. Patients today are free of
the disease for 657 and 615 days respectively and with no evident
clinical change.

Discussion

Chemotherapy is considered the main treatment of bladder
cancer [9,12]. With this approach the median survival may
exceed beyond one year, and the main response that is expected
is the stabilization of the disease with the patient undergoing
chemotherapy for the rest of its life [9]. The purpose of the
electrochemotherapy on bladder is that the patient achieves
complete remission of tumor, and then adjuvant chemotherapy,
for a fixed time, for treating possible hidden foci of metastasis
and thus achieve total control of the disease. What made this
concept possible is the selective characteristic of the technique
and its high rate of objective response [4,6,13-15]. Although it is
reported that the quality of life in patients undergoing traditional
chemotherapy treatment is satisfactory, the presence of side
effects due to continuous drug therapy is an important factor [9].
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