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Systemic Tumor Seeding Secondary to Peritonitis due to
the Immediate Postoperative Intravesical Instillation of
Pirarubicin After Intravesical Explosion Induced Bladder
Perforation During Bipolar Transurethral Resection
of Bladder Tumors
Kenji Ohgakia, b, Masatoshi Sakamotoa

Abstract
An 82-year-old man with multiple nonmuscle-invasive bladder cancer
underwent transurethral resection (TUR) of bladder tumor by using the
transurethral resection in saline (TURis) system. Intravesical explosion
occurred during the resection of a tumor of the bladder dome, but no
bladder perforation was detected. Immediate postoperative intravesical
instillation of 30 mg pirarubicin in 30 mL saline was administered after
the TURis. After this procedure, the patient complained of severe lower
abdominal pain. A computed tomography (CT) scan after cystography
revealed a collection of fluid in the abdominal cavity with signs of urine
leakage. It was determined that instillation of pirarubicin led to leakage
outside the bladder through a near perforation on the bladder that occurred during TURis. An indwelling 20 Fr Foley catheter was placed
for 8 days. His condition improved without additional surgery. After the
patient was discharged, gross hematuria appeared. A residual tumor was
confirmed near the perforation area. Therefore, 3.5 months after the first
TURis, he underwent a second TURis. Dyspnea appeared 1 month after
the second TURis. Positron emission tomography and computed tomography (PET/CT) imaging revealed systemic tumor seeding. Five months
after surgery, the patient died because of acute respiratory failure.
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Introduction
Tumor cell implantation during transurethral resection (TUR)
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is an important factor for tumor recurrence. Therefore, immediate postoperative intravesical treatment with a chemotherapeutic agent after TUR for nonmuscle-invasive bladder cancer
is the standard of care [1, 2]. Compared with adriamycin, pirarubicin is more rapidly taken up by bladder tumor cells and is
able to exert an antitumor effect on a bladder tumor in a shorter
time [3, 4]. However, this procedure is not always harmless.
When a bladder perforation or near perforation occurs during
or after TUR, the immediate instillation of a chemotherapeutic
agent may cause extravesical leakage such as leakage into the
retroperitoneal or intraperitoneal cavity [5, 6]. We report a case
wherein the patient died because of acute respiratory failure
associated with systemic tumor seeding after the immediate
postoperative instillation of pirarubicin through a bladder injury caused by intravesical explosion.

Case Report
An 82-year-old man with type 2 diabetes presented with multiple papillary tumors on the posterior bladder wall and in the
dome of the bladder (Fig. 1). He underwent a TUR under general anesthesia. The transurethral resection in saline (TURis)
system was used for TUR with a 24 Fr sheath. The cutting and
coagulation powers were set to 280 watts and 100 watts, respectively. During the resection of papillary tumors, an intravesical
explosion of the air bubbles at the bladder dome occurred with
little sound. However, bladder perforation was not detected.
The surgery time was 59 min and the amount of bleeding was
very minimal. A three-way 20 Fr Foley catheter was placed
inside the bladder. An immediate postoperative instillation of
30 mg pirarubicin in 30 mL saline was maintained in the bladder for 5 min. He received continuous saline bladder irrigation
after the TURis. When he returned to the general hospital room
after surgery, he complained of severe abdominal pain. On examination, he was afebrile (36.0 °C) and had a blood pressure of 117/50 mm Hg and a pulse rate of 53 beats per minute.
Oxygen saturation was 100% under 5 L of oxygen. He did not
have gross hematuria under manual bladder irrigation. Bladder
injury was suspected because a noncontrast abdominopelvic
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Figure 1. Noncontrast computed tomography scan at the urinary bladder level shows a mass in the bladder dome.

computed tomography (CT) scan revealed a collection of fluid
in the abdominal cavity. A second CT cystogram showed extravasation of the contrast agent from the dome of the bladder
(Fig. 2). He had been scheduled for an exploratory laparotomy;
therefore, he was moved again to the operating room. However, his abdominal pain had disappeared. Ultrasonography
revealed the loss of fluid from the abdominal cavity, and his
laparotomy was consequently postponed.
One day after surgery, a third noncontrast CT scan revealed
loss of fluid from the abdominal cavity, and his symptom remained resolved. On examination, he was afebrile (36.5 °C) and
had a blood pressure of 102/56 mm Hg and a pulse rate of 63
beats per minute. Oxygen saturation was 95% in room air. He
was diagnosed as having an extensive intraperitoneal bladder
injury caused by intravesical explosion during TURis after the
immediate postoperative intravesical instillation of a single dose
of pirarubicin. Eight days after surgery, a cystogram showed no
extravasation of the contrast agent (Fig. 3). Nine days after sur-

Figure 2. A computed tomography cystogram at the urinary bladder
level shows extravasation of the contrast agent from the bladder dome
immediately after surgery.
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Figure 3. Eight days after surgery, a conventional cystogram shows no
extravasation of the contrast agent from the bladder dome.

gery, the patient was discharged in good condition because he
could urinate after the removal of the urethral catheter. Histologic examination confirmed G2 pTa urothelial carcinoma.
After discharge, he received 30 mg pirarubicin intravesical instillation therapy four times. Three months after surgery,
he underwent cystoscopy because of the recurrence of gross
hematuria. A hemorrhagic ulcerous tumor was found near
the perforated area. Therefore, he underwent a second TURis
3.5 months after the first TURis. Pathological findings were
urothelial carcinoma (G2, pT1).
After discharge, gross hematuria also recurred. Therefore,
he underwent bladder magnetic resonance imaging (MRI).
Bladder wall invasion in the bladder dome was suspected (Fig.
4). Dyspnea and chest pain appeared 4.5 months after the first
TURis. Positron emission tomography and computed tomography (PET/CT) showed abnormal accumulation in the right supe-

Figure 4. Noncontrast magnetic resonance imaging at the urinary bladder level shows the thick wall of the bladder dome.
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Figure 5. Positron emission tomography and computed tomography imaging shows the uptake in (a) the left rib and thoracic
spine, (b) the bilateral lungs, (c) the sacrum and (d) the bilateral pubic bones.

rior supraclavicular fossa, left rib (Fig. 5a), bilateral lungs (Fig.
5b), right pleura, left internal iliac lymph node, lumbar spine,
sacrum (Fig. 5c), bilateral pubic bone (Fig. 5d), and right femur.
Five months after his first surgery, he was hospitalized because of enhanced dyspnea. On examination, he was afebrile
(36.7 °C) and had a blood pressure of 108/52 mm Hg and a
pulse rate of 86 beats per minute. Oxygen saturation was 91%
in room air. The next day, he died because of acute respiratory
failure.

Discussion
A small intravesical explosion, which usually manifests as a
“pop” sound, would be experienced during transurethral surgery. Damage to the bladder because of a major intravesical
explosion can range from small mucosal tears to bladder rupture, which can be intraperitoneal or extraperitoneal. Intravesical explosions occur because of the production of explosive
gases during use of diathermy on human tissues. Hydrogen is
formed by the pyrolysis of bladder tissue caused by diathermy,
and it collects under the dome of the bladder. Hydrogen alone
is not explosive; it only becomes explosive when admixed with
oxygen. Oxygen is not produced in sufficient quantity during
diathermy to cause explosions but it can enter the bladder from
the atmosphere during endoscopic procedures. Once hydrogen
combines with oxygen, it becomes explosive and can be ignited by spark generated during electrosurgery [7].
In this patient, a small explosion occurred while resecting
the dome tumor, but the surgeon did not care. A near perfora-

tion was observed in the bladder, but a clear perforation was
not detected with cystoscopy. Therefore, pirarubicin was immediately instilled postoperatively. Symptoms of peritoneal
irritation such as abdominal colic and abdominal distension
were severe because pirarubicin, which had been injected immediately after surgery, had leaked out of the bladder. Bladder
extravasation was confirmed by cystogram CT examination
and the patient was diagnosed as having peritonitis caused
by bladder perforation. Repair surgery for bladder perforation was urgently scheduled. However, the patient’s symptoms
were relieved by analgesics and catheter placement; therefore,
his operation was postponed.
It is important that physicians recognize abdominal symptoms such as peritonitis and ileus in patients who have received
intravesical chemotherapy immediately after TUR of bladder
tumor (TURBT). Transurethral surgery is often performed under spinal anesthesia to help confer good postoperative analgesia and to reduce the stress response to surgery. The early
detection of hyponatremia associated with TUR syndrome is
facilitated in a conscious patient [8]. If transurethral surgery is
continued without the surgeon’s being aware of a bladder perforation in a patient during general anesthesia, then hyponatremia due to TUR syndrome may be aggravated because the
patient is unconscious. However, the TURis procedure is less
likely to cause TUR syndrome [9]. Poor postoperative analgesia after general anesthesia may have aided the appearance
of prominent lower abdominal pain due to bladder perforation
in the patient. This factor may have led to the early detection
postoperatively of the bladder perforation.
It has been reported that bladder perforation during
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TURBT does not substantially increase the risk of extravesical
tumor seeding, and that surgical repair of a bladder perforation
during TURBT somewhat increases the risk of extravesical
tumor cell recurrence and negatively affects a patient’s prognosis [10]. Owing to the low rate of tumor seeding resulting
from bladder perforation during TURBT, extravesical seeding of a tumor may not have occurred during TURis in our
patient. In the TURis system, fine air bubbles generated by
plasma discharge will accumulate in the bladder dome [11].
Bubbles make it difficult to recognize a top dome tumor. The
accumulated air bubbles will need to be removed to reduce the
possibility of intravesical explosion [12]. Pirarubicin is more
rapidly taken up by bladder tumor cells and can exert an antitumor effect on a bladder tumor in a shorter time. Therefore,
immediate postoperative intravesical treatment with a chemotherapeutic agent after TUR for nonmuscle-invasive bladder
cancer is the standard of care [1-4]. Systemic dissemination
would unlikely occur in the early postoperative period because
of the antitumor effect by the immediate postoperative intravesical instillation of pirarubicin. The pathological diagnosis
confirmed G2, pTa urothelian carcinoma. However, the patient
achieved systemic dissemination early after TURis. Systemic
dissemination may result from the extravasation of tumor cells
that may have remained, along with pirarubicin, in the bladder immediately after TURis. When bladder perforation is suspected during TUR, an immediate postoperative intravesical
instillation of pirarubicin should be avoided.
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