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detection and diagnosis are crucial for the prevention of severe complications, such as peri-
tonitis and sepsis. Here, we describe a case of a 69-year-old male with a bladder rupture

Keywords: secondary to TURBT.
Bladder perforation © 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
Transurethral resection This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
N article, we aimed to describe a case of bladder rupture sec-
Introduction

ondary to TURBT to underscore the importance of prompt

diagnosis and immediate intervention in cases of suspected
Transurethral resection of a bladder tumor (TURBT) is the perforation.

most effective treatment for bladder cancer [1]. Bladder wall
perforation is one of the most common complications of
TURBT, with an incidence of 0.9%-5% [2]. Extraperitoneal blad-
der perforation occurs more frequently than intraperitoneal ~ Gase report

perforation [3]. Symptoms may present immediately postper-

foration; however, some patients present with delayed clin- A 69-year-old male was admitted to the hospital due to
ical symptoms, leading to severe complications [4]. In this hematuria and pain when urinating for 1 week. Abdominal
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Fig. 1 - Coronal abdominal CT image showing multiple gas foci in the extraperitoneal space (A, arrows). Axial abdominal CT

image showing extraperitoneal fluid (B, arrowheads).

Fig. 2 - Delayed phase CT showing the interruption of the bladder wall (A, arrow) and extravasation into the extraperitoneal

space (B, arrow)

ultrasound revealed a mass in the left lateral wall of the
bladder, measuring 20 x 30 mm, and large numbers of blood
clots accumulated in the bladder cavity. Cystoscopy results
revealed that the mass was lobulated. The patient underwent
TURBT. After surgery, a urinary catheter was inserted into the
bladder to monitor urine output and provide bladder drainage,
and the patient was returned to the intensive care unit. Dur-
ing the second postoperative hour, the patient reported lower
abdominal pain. Physical examination showed a grossly dis-
tended abdomen and decreased bowel sounds. The patient’s
blood pressure and heart rate were within normal ranges. No
urine or blood drainage was observed, and when the bladder
was irrigated with 500 mL saline, only 400 mL of urine and
blood clots were retrieved through the catheter. Bladder per-
foration was suspected, and an abdominal computed tomog-
raphy (CT) scan was performed. The arterial phase showed
multiple foci of gas and fluid in the extraperitoneal space
(Fig. 1), primarily concentrated in the hypogastric region. The
delayed phased revealed the interruption of the bladder wall
at the tumor cut site and extravasation into the extraperi-
toneal space (Fig. 2), suggesting a bladder rupture. The largest

diameter of the perforation on CT scans was 7 mm. The pa-
tient underwent open surgery, which confirmed the incidence
of extraperitoneal bladder rupture at the site of the previous
tumor with the measurement of the perforation was the same
as on CT scans. The urinary bladder was repaired. The patho-
logical examination of the tumor revealed a non-muscle-
invasive transitional cell carcinoma. Abdominal CT scans
performed 1 week later showed no abnormalities. Ten days
after the second surgery, the patient was discharged from the
hospital.

Discussion

TURBT is one of the most common operations performed in
the field of urology [5]. Although TURBT is a safe and efficient
technique, complications are unavoidable, including bleeding
and bladder perforation, which represent the two most com-
mon complications [6]. Bladder perforations may be extra- or
intraperitoneal, and the incidence of extraperitoneal perfora-
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tion is higher than that of intraperitoneal perforations [2]. The
tumor size and the need for multiple tumor resections, and
muscle-invasive tumor may be associated with an increased
risk of perforation after TURBT [6]. Other studies have sug-
gested that potential risk factors for perforation during TURBT
include tumor location in the posterior wall, increased pa-
tient age, and a history of previous bladder treatments, such
as chemotherapy applied to the bladder or prior TURBT op-
erations, which can induce a thin bladder wall [4]. The in-
creased risk of pelvic or distant tumor recurrence due to seed-
ing by tumor cells that escape through the perforation is a
concern following TURBT [7]. The symptoms associated with
bladder rupture vary, although most patients present with an
acute abdomen, lower abdominal pain, and abdominal disten-
sion [8]. Occasionally, patients may present with symptoms of
acute renal failure secondary to urine reabsorption, sepsis, hy-
perkalemia, or peritonitis [2]. Physical examination typically
reveals the inability to distend the bladder and the low re-
trieval of irrigation fluids [2]. However, patients with small per-
forations may be asymptomatic [9]. Various medical imaging
modalities have been used to diagnose bladder perforations,
including ultrasound, abdominal CT, conventional retrograde
cystography, and CT-cystography [10]. However, conventional
retrograde cystography and CT-cystography are currently the
gold standards for bladder perforation diagnosis [11]. Abdomi-
nal ultrasound and contrast-enhanced CT with delayed phase
have lower sensitivity and specificity than other methods [10].
Extraperitoneal perforation is usually managed with adequate
bladder drainage via a urethral catheter, although surgery may
be required [3]. Intraperitoneal perforations are more seri-
ous than extraperitoneal perforations because they can trigger
fluid leakage and absorption into the peritoneal cavity [2]. Pa-
tients with intraperitoneal perforations are more serious than
extraperitoneal perforations and risk of bowel injury, may be
managed with open surgery [3]. Therefore, CT scan plays an
important role that not only gives exact diagnosis and eval-
uate the accompanying bowel injury, but also suggest appro-
priate surgical planning. Patients with extraperitoneal perfo-
rations are managed with surgery repaired for the perforation
and the bowel. Recent studies have reported that intraperi-
toneal bladder perforations can be treated with minimally
invasive approaches, such as laparoscopic repair or percuta-
neous peritoneal drainage [12,13]. In addition, the treatment
of complications, such as hyperkalemia, acidosis, and sepsis,
play essential roles [11]. Bladder ruptures that are diagnosed
at later stages may be fatal [14].

In this patient, the presenting symptoms appeared rapidly
following surgery, and an extraperitoneal bladder perforation
secondary to TURBT was established in a timely manner. Al-
though not all of bladder tumors are invaded the muscle as in
this patient, there are still some other risk factors related to
TURBT induced perforation. Luckily, severe complications did
not develop. Abdominal CT images revealed multiple gas foci
in the extraperitoneal space, which may have developed dur-
ing the process of bladder irrigation. Because draining the fluid
and gas proved to be difficult, the surgeon opted to perform
open surgery. This report demonstrates that, although rare,
bladder perforations can occur following TURBT and should
always be considered as a possible severe complication in pa-
tients with the suggested clinical and radiological signs.

Conclusions

TURBT could lead to bladder perforations. Clinical symptoms
and urine drainage parameters after TURBT may suggest com-
plications. Abdominal CT plays an important role in the diag-
nosis and treatment-planning of suspected bladder perfora-
tion cases post-TURBT. Prompt and precise diagnosis is essen-
tial to avoid severe complications.
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