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Abstract 
Non-traumatic rupture of the urinary bladder is termed “spontaneous rupture of the urinary blad-
der”. Although this disorder is relatively rare, when the bladder ruptures into the abdominal cav-
ity, urine leaking into the abdominal cavity leads to the development of urinary peritonitis. We 
encountered seven patients with spontaneous rupture of the urinary bladder at our institution 
between 1987 and 2012. Six of these patients were women, all of whom had undergone surgery 
and radiotherapy to treat malignant uterine tumor. All seven patients suddenly developed abdo-
minal pain and ascites. Urea nitrogen (UN) and creatinine (Cre) levels were greater in ascites than 
in the blood in all patients. Although all patients were treated conservatively, recurrence was identi-
fied in three patients. Recurrence was observed in only one of the four patients who received 
hyperbaric oxygen therapy. Conclusion: Hyperbaric oxygen therapy may be effective for recurrence 
of spontaneous rupture of the urinary bladder. 
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1. Introduction 
Urinary bladder rupture can be traumatic or non-traumatic. Non-traumatic urinary bladder rupture is referred to 
as “spontaneous rupture of the urinary bladder”. When the bladder ruptures, urine leaks into the abdominal cav-
ity, leading to urinary peritonitis. Because patients develop exacerbating abdominal pain at this point, emergen-
cy transport is often necessary. In some cases, patients present signs of peritoneal irritation and large amounts of 
ascitic fluid at initial examination, and subsequently undergo emergency surgery on suspicion of acute peritoni-
tis or gastrointestinal perforation.  
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Spontaneous rupture of the urinary bladder is considered relatively rare, but is attracting attention as a 
long-term complication of radiation cystitis that develops after radiotherapy for malignant tumors of the female 
reproductive system. We report herein a summary of patients with spontaneous rupture of urinary bladder 
treated at our institution. 

2. Subjects 
We investigated seven patients (6 women, 1 man) with spontaneous rupture of the urinary bladder we encoun-
tered at our institution between 1987 and 2012. Patients ranged in age between 55 and 79 years old. We obtained 
from the patients to publish these cases. 

3. Results 
The initial symptom in all seven patients was sudden onset of abdominal pain. Medical history of the patients 
included malignant uterine tumor (n = 5) and bladder tumor (n = 1). These six patients had all been receiving ra-
diotherapy. The male patient had been under long-term hospitalization at a psychiatric facility for schizophrenia 
and neurogenic bladder (Table 1). All patients exhibited massive ascites on abdominal computed tomography 
(CT) or ultrasound examination and underwent paracentesis (ascites tapping). Urea nitrogen (UN) and creatinine 
(Cre) levels were greater in the aspirated ascitic fluid than in the blood for all patients (Table 2). Cystography 
was performed in six patients, and leakage of the contrast agent into the abdominal cavity was observed in three. 

 
Table 1. Characteristics of the cases (1).                                                                      

 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 
Age 55 65 55 79 59 71 66 

Gender Female Female Male Female Female Female Female 

Past history Cancer of 
urinary bladder 

Cancer of 
uterine cervix 

Schizophrenia 
and neurogenic  

bladder 

Cancer of 
uterine body 

Cancer of 
uterine cervix 

Cancer of 
uterine cervix 

Cancer of 
uterine cervix 

Passage of 
radiation 
Therapy 
(years) 

16 18 (−) 40 15 22 22 

Chief  
complaint Abdominal pain Abdominal pain Abdominal pain Abdominal pain Abdominal pain Abdominal pain Abdominal pain 

Leak of  
cystography (−) (+) (+) (−) (−) Not performed (+) 

The number  
of HBO (−) (−) (−) 20 20 8 20 

Recurrence (+) (+) (−) (−) (−) (-) (+) 

Outcome 

Death from  
other 

disease  
25 years later 

Survival for  
21 years 

Survival for  
15 years 

Survival for  
10 years 

Desth from  
primary 
disease 7  

years later 

Survival for 
 9 years 

Survival for  
3 years 

 
Table 2. UN and creatinine in serum and ascites.                                                               

 Serum UN (mg/dl) Creatinine (mg/dl) Ascites UN (mg/dl) Creatinine (mg/dl) 
Case 1 19.5 0.8 72 9.7 
Case 2 48.1 5.4 71 11.6 
Case 3 50.8 6.8 87 24.8 
Case 4 22.3 2.1 60 12.4 
Case 5 22.1 2.1 40 7.9 
Case 6 18.6 0.7 81 8.1 
Case 7 20.8 1 39 6.1 

UN: urea nitrogen; normal range of UN in serum: 9.0 - 20.0 mg/dl; normal range of creatinine in serum: 0.4 - 1.1 mg/dl. 
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None of the patients underwent surgery, but recurrence was observed in one of the four patients who underwent 
hyperbaric oxygen therapy (HBO), and in two of the three who did not receive HBO. Although two patients died, 
rupture was not the direct cause of death (Table 1).  

4. Discussion 
Spontaneous rupture of the urinary bladder refers to non-traumatic rupture of the urinary bladder. This condition 
is considered relatively rare, and is associated with signs of peritoneal irritation when rupture occurs into the 
abdominal cavity and also with massive ascites on diagnostic imaging. Emergency surgery may thus be indi-
cated based on suspicion of acute abdomen or gastrointestinal perforation of unknown cause [1]-[3]. However, if 
spontaneous rupture of the urinary bladder can be suspected and diagnosed, acute-phase surgery can be avoided 
in favor of antibiotic therapy and catheterization of the urinary bladder.  

Spontaneous rupture of the urinary bladder often occurs in conjunction with radiation cystitis caused by radi-
otherapy performed after surgery to treat a diseased urinary bladder, especially corpus uteri carcinoma or cer-
vical cancer [4]-[6]. This is attributed to the following mechanism: during surgical operations in the pelvic cavi-
ty, a so-called neurogenic bladder-induced urination impairment is present and radiation is exposed with the 
bladder wall in a stretched state, leading to progression of irreversible modifications triggered by radiation in-
jury such as loss of bladder epithelium and blood flow disorder, thereby causing the bladder wall to gradually 
weaken and ultimately rupture [7]. The interval from radiation exposure to rupture varies greatly, but reportedly 
ranges between 3 - 40 years [4] [6]. Time periods in our cases were all within this range.  

For diagnosis, spontaneous rupture of the urinary bladder is often initially considered based on the clinical 
course since onset and a history of uterine surgery or radiotherapy. While this disorder is easily suspected if the 
physician has previously encountered such a case, use of the above history as a clue is essential, because the 
disorder itself is relatively rare. Since a large amount of ascites is often observed in this disorder, UN and Cre 
levels in ascitic fluid aspirate can be measured. In all our cases UN and creatinine levels in ascetic fluid were 
greater than in serum. If these levels are greater in the aspirate than in serum measured at the same time, urine 
leakage into the abdominal cavity can be diagnosed. Definitive diagnosis can be made if leakage of contrast 
agent outside the bladder is observed on cystography. However, only 3 patients from the present study exhibited 
contrast leakage, indicating that the absence of leakage does not eliminate the possibility of urinary bladder rup-
ture.  

When urine that has leaked into the abdominal cavity is re-absorbed by the peritoneum, serum concentrations 
of UN and Cre increase. This can lead to the diagnosis of acute renal failure and a bias towards performing 
emergency surgery on misdiagnosis of exacerbated acute abdomen. Caution is therefore necessary. Elevations of 
these factors are also known to improve promptly with appropriate conservative treatment [1].  

If the condition can be diagnosed as spontaneous rupture of urinary bladder at an outpatient clinic, an in-
dwelling urinary catheter can be inserted and antibiotic treatment initiated, leading to rapid improvements in 
signs of peritoneal irritation and ascites. Emergency surgery can thus be avoided. An indwelling urinary ca-
theter is also effective for preventing recurrence, and an increase in the frequency of conservative treatment is 
anticipated [4].  

HBO (2.5 atm, 84 min, 8 - 20 sessions) has been attracting attention as a method for treating spontaneous 
rupture of the urinary bladder. HBO is known to combat radiation cystitis by acting on areas that became im-
paired due to hypoxia-ischemia caused by necrotic capillaritis or obstructive endarteriolitis, by promoting gra-
nular tissue formation mediated through angiogenesis and fibroblast proliferation, thereby enhancing properties 
such as leukocidal actions and promoting recovery. HBO has therefore also been reported as effective in pre-
venting recurrence of spontaneous bladder rupture [8] [9]. In our cases recurrence was observed in only one of 
the four patients who underwent HBO. 

5. Conclusion 
We treated seven patients with spontaneous rupture of the urinary bladder. Most patients developed this condi-
tion after radiotherapy in conjunction with surgery for cervical cancer or corpus uteri carcinoma. All patients 
were diagnosed on an outpatient basis and showed improvements with insertion of an indwelling urinary cathe-
ter and antibiotic therapy. However, the condition still recurred in three patients. Recurrence was observed in 
only one of the four patients who underwent HBO. HBO may be effective for recurrence of spontaneous rupture 
of the urinary bladder. 
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