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1  |  BACKGROUND

Gangrenous cystitis (GC) has been extremely rare since the advent 
of antibiotic therapy. There have been only 33 cases in the 75 years 
up to 2010,1 and after that, only 10 cases have been reported in 
PubMed. Diagnosis could be delayed because of its nonspecific pre-
sentation, such as lower abdominal pain, dysuria, and pyuria, which 
contributes to high morbidity and mortality.2

However, the exact pathogenesis of bladder wall necrosis re-
mains unknown. Causes were classified as indirect and direct.1,3–6 
Indirect factors are reduced blood flow and nutrition supply to the 
bladder, including chronic retention with overdistention, extravesi-
cal pressure, and occlusion of major vessels. In contrast, direct fac-
tors lead to cell death because of damage to the bladder wall and 

include various chemicals injected into the bladder, pelvic irradia-
tion, and infection.

There are thus far no reports that radiation-induced late effects 
can be an indirect cause. There have also been no reports of bilat-
eral hydronephrosis because of GC. Herein, we report a case of a 
patient with protein-losing gastroenteropathy 10 years after radio-
therapy who developed GC and presented with bilateral ureteral 
obstruction.

2  |  C A SE PRESENTATION

An 84-year-old woman was admitted to our hospital with worsening 
hypoalbuminemia. At the age of 74 years, she was diagnosed with 
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Abstract
An 84-year-old woman who was admitted for protein-losing gastroenteropathy as-
sociated with radiation enteritis 10 years after pelvic radiotherapy developed pyelo-
nephritis. She became anuric despite having an indwelling bladder catheter. Imaging 
studies revealed bladder wall thickening, bilateral hydroureter formation, and hydro-
nephrosis. Autopsy findings led to a diagnosis of gangrenous cystitis (GC). Our case 
indicates that radiation-induced late effects may be an indirect cause of GC, not a 
direct cause as previously suggested, and that GC may induce bilateral vesicoureteral 
junction obstruction.
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uterine cancer and underwent uterine resection and radiation ther-
apy for postoperative vaginal recurrence. At the age of 79 years, she 
was hospitalized for radiation proctitis. Five months prior to admis-
sion, the patient developed progressive edema in the bilateral lower 
extremities. Laboratory studies showed progressive hypoalbu-
minemia (Alb 1.4 g/dL). By 99mTc-DTPA-HSA scintigraphy and oral 
double-balloon enteroscopy, she was diagnosed with protein-losing 
gastroenteropathy because of chronic radiation enteritis.

Oral prednisolone 40 mg/day was commenced, and serum al-
bumin was stabilized at around 2.0 g/dL. The prednisolone dose 
was reduced by 5 mg/day every 2 weeks and maintained at 20 mg/
day. On Day 40, she developed adhesive small bowel obstruction 
(SBO). Conservative treatment relieved the SBO, however, the pa-
tient became oliguric, and a bladder catheter was inserted. Urinary 
drainage from the catheter was adequate. On Day 52, she became 
febrile owing to pyelonephritis and was successfully treated with 
antibiotics.

On Day 70, the patient became drowsy. Suspecting the reemer-
gence of pyelonephritis, antibiotics were initiated. Urine and blood 
cultures were positive for E. faecium. Based on antibiotic sensitivity 
findings, we initiated vancomycin but later changed treatment to 
minomycin because of impaired renal function. After commencing 
antibiotics, her consciousness improved as the infection resolved. 
However, her edema worsened, and urine output from the catheter 
decreased. Suspecting a decrease in intravascular volume because 
of hypoalbuminemia, albumin was supplemented; however, her urine 
output continued to decline. Computed tomography (CT) revealed 
bladder wall thickening with high-density adhesions, full-length di-
lation of bilateral ureters, and bilateral hydronephrosis (Figure  1). 
Despite daily bladder lavage, the patient's bilateral hydronephrosis 
worsened, and acute anuric kidney injury was developed. Although 
the white blood cell counts were normalized by treatment with 
antibiotics, the patient died of sepsis on Day 88. On pathological 
autopsy, it was observed that the entire bladder, including both uret-
eral orifices, was necrotic (Figure 2), and fibrous adhesions were ob-
served in the small intestine in contact with the bladder. Considering 

all findings, we diagnosed the patient with GC after uterine cancer 
surgery and radiation therapy.

3  |  DISCUSSION

Our case indicates that radiation-induced late effects may be an in-
direct as well as a direct cause of GC. The patient was malnourished 
and in an immunocompromised state because of steroid use, but 
these alone could not explain the necrosis of the entire bladder. The 
irradiation field at the time of radiotherapy covered the pelvic or-
gans, including the bladder. Moreover, fibrosis, a pathologic feature 
of radiation enteritis, was observed in the small intestine adherent to 
the bladder. Therefore, radiation affects not only the small intestine 
but also the bladder.

Radiation-induced late effects can induce necrosis in the bladder 
wall. In 1945, radiotherapy was identified as a direct cause of GC in a 
literature review.5 Since then, there has been only one case report of 
GC after radiotherapy.6 This case report showed that after 20 years 
of radiotherapy for cervical carcinoma, a 67-year-old woman experi-
enced necrosis of the bladder, except the trigone. The authors found 
a full-thickness infarction and focal irradiation obliterative endarte-
ritis microscopically and suggested that radiation-induced late ef-
fects are a direct causative factor in GC.

Irradiation of blood vessels damages endothelial cells and accel-
erates each stage of atherosclerosis through the exact mechanism 
of spontaneous atherosclerosis, resulting in radiation-induced arte-
riopathy (RIA).7,8 With radiation-induced fibrosis of the perivascular 
tissue, RIA increases the incidence of cardiovascular complications 
such as stroke, coronary artery disease, and critical limb ischemia. 
In our case, we hypothesized that the bladder was vulnerable to 
ischemia because of RIA. Malnutrition and immunocompromised 
status could contribute to refractory urinary tract infection, which 
increases the oxygen demand of the bladder tissue. Therefore, pro-
longed ischemia may lead to necrosis of the entire bladder. Thus, 

F I G U R E  1  CT revealing bladder wall thickening, full-length 
dilation of bilateral ureters, and bilateral hydronephrosis (white 
arrow).

F I G U R E  2  Entire bladder is necrotic on pathological autopsy.
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radiation-induced late effects may be an indirect causative factor 
in GC.

We also found that GC can cause bilateral vesicoureteral junc-
tion obstruction. Imaging studies, such as CT, ultrasound, and cys-
toscopy, can be very helpful for diagnosing GC.1,9 The CT image of 
our case showed an entire thickened bladder wall, dilation of the 
ureter above the vesicoureteral junction, bilateral hydroureter, and 
hydronephrosis. To the best of our knowledge, there have been no 
reports of hydronephrosis caused by GC. There are several reports 
of emphysematous cystitis (EC) causing bilateral hydronephrosis.10 
Emphysematous cystitis is characterized by gas within the bladder 
wall and lumen caused by gas-forming microbes. However, based 
on the absence of air in the bladder wall and no emphysematous 
changes in the excised bladder mucosa, we diagnosed the patient 
with GC rather than EC. Our case suggests that bladder tissue ne-
crosis and edema associated with hypoalbuminemia may cause ob-
struction of the vesicoureteral junction.

Recent advancements in cancer treatment enables half of pa-
tients who undergo radiotherapy to achieve long-term survival 
beyond 10 years. Such patients have potential to develop late com-
plications of RIA.8 As they get older, they are more likely to have 
comorbidities that lead to malnutrition and weakened immune sys-
tems. This indicates that GC could be less uncommon than previ-
ously thought. In addition, such patients are increasingly cared for by 
general physicians after oncologists' follow-up is completed.

4  |  CONCLUSION

Physicians should consider GC a possible diagnosis when a patient 
with a history of pelvic radiotherapy develops urinary retention, hy-
dronephrosis, or sepsis.
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