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Abstract

An 84-year-old diabetic women receiving in-hospital stroke 
management began suffering from vague lower abdominal pain, 
increased urge incontinence and gross hematuria. Physical exami-
nation revealed suprapubic tenderness and a tympanic bladder. 
A computed tomography confirmed a distended bladder with gas 
foci delineating the bladder wall. Microbiology revealed an atyp-
ical multi-organism presentation of Klebsiella pneumoniae and 
Enterococcus species. Emphysematous cystitis is characterized by 
air within the bladder wall often found in elderly diabetic females. 
Predominant organisms include Escherichia coli and Klebsiella 
pneumonia. Prompt treatment is essential in this potentially fatal 
condition. 

Introduction 

Emphysematous cystitis (EC) is characterized by air within 
the bladder wall and lumen caused by fermentation of an 
underlying bacterial infection. The disease is often found 
in elderly female diabetics. Etiology is multifactorial and 
pathogenesis is poorly understood. Clinical presentation var-
ies vastly; many cases are found incidentally on abdominal 
imaging. Emphysematous cystitis is quite rare. The rapid 
progression of the condition requires prompt treatment to 
ensure a favourable outcome. This case report and subse-
quent review of literature highlight the important aspects 
of this disease focusing on clinical presentation, diagnosis 
and treatment. 

Case report 

An 84-year-old female with significant medical comor-
bidities, receiving in-hospital stroke management, began 
complaining of vague lower abdominal pain. The pain was 
described as intermittent, and without radiation. Her urge 
incontinence worsened with complaints of gross hematuria. 

She denied increased frequency and dysuria. There were 
no complaints of nausea, vomiting, fever, chills or flank 
pain. She did not have diarrhea, melena or frank blood in 
her stools. 

Abdominal exam revealed mild suprapubic tenderness. 
The bladder was palpable at the level of the umbilicus and 
was tympanic to percussion. No other abnormalities were 
noted. Laboratory evaluation revealed a normal complete 
blood count, a baseline creatinine of 64 µmol/L and a hemo-
globin A1C of 6.6%. 

Urinalysis showed trace ketones, a mildly elevated leuko-
cyte esterase, negative nitrites, and microscopic hematuria. 

An abdominal ultrasound was initially performed dem-
onstrating a complex structure in the mid-pelvis, measuring 
about 12 × 8 cm, described as homogenous with increased 
echogenicity (Fig. 1). A computed tomography (CT) scan of 
the pelvis was subsequently performed, revealing a distend-
ed bladder measuring 10 × 9 cm with extensive peripheral 
air in its inner margin and a significant amount of gas anteri-
orly compatible with emphysematous cystitis (Fig. 2, Fig. 3).  

Intravenous (IV) ceftriaxone was started empirically and 
a 16-Fr two-way Foley catheter was inserted for bladder 
draining and urine cultures. Blood cultures were unremark-
able. The urine culture initially grew Klebsiella pneumoniae. 
About 24 hours later a second organism, Enterococcus spe-
cies, was isolated. Antibiotic treatment was adjusted to a 
10-day course of IV cefazolin and oral nitrofurantoin based 
on organism sensitivities and minimum inhibitory concen-
tration values. 

To rule out emphysematous pyelonephritis and perineph-
ric abscess, a CT of the abdomen/pelvis was completed 48 
hours into treatment. The CT revealed interval resolution of 
gas tracking within the bladder wall with mild residual blad-
der wall thickening and no evidence of any renal involve-
ment.

Following this 10-day course of antibiotic therapy, a 
repeat urine culture was completed. The cultures showed 
no growth. At that time her Foley catheter was removed. 
About 1 week later, the patient went into urinary retention 
with post-void residual values as high as 500 mL. Clean 
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intermittent catheterization was initiated to retrain the blad-
der for independent urination. 

Cystoscopy was performed 4 weeks following initial pre-
sentation revealing inflammatory-induced hemorrhage into 
the submucosa indicative of resolved infection. The bladder 
wall was unremarkable with normal site and morphology of 
the ureteric orifices. Residual urine was sent for culture and 
sensitivity and was again positive for Klebsiella pneumoniae. 
Based on sensitivities, the patient was treated with a 7-day 
course of trimethoprim-sulfamethoxazole.

While hospitalized, the patient suffered from another 
cerebrovascular event significantly affecting her function. 
Due to the discomfort associated with routine intermittent 
catheterization over 4 weeks, the patient ultimately elected 
to have an indwelling Foley catheter inserted. 

Discussion 

Gas within the urinary tract was first described in 1671; it 
was further defined by Bailey in 1961 as “cystitis emphse-
matosa.”1-3 EC is potentially fatal, as a result of a necrotizing 
infection that often begins in the bladder, rapidly ascending 
to the renal parenchyma.2,4 The etiology and pathophysiol-
ogy of EC remain poorly understood. However, a multi-
factorial etiology of impaired host response with glucose 
or protein fermentation can explain the production of gas 
within affected tissues. It has been postulated that in dia-
betic patients high glucose concentrations within the urinary 
tract act as a favourable substrate for organisms to produce 
carbon dioxide and hydrogen through the natural fermenta-
tion process. Our patient had a history of well-controlled 
diabetes with an A1C of 6.6%. In non-diabetic patients high 
levels of urinary albumin, lactose, or tissue proteins can 
result in gas formation. Bacterial endotoxin release may also 
contribute to the inflammatory process by inducing paralysis 

of the urinary tract, resulting in urinary stasis.5

The demographics of EC demonstrate a propensity for 
elderly diabetic women, as seen in this case report. Thomas 
and colleagues identified that two-thirds of cases of EC until 
2006 were diabetic and 64% were female, with a median 
patient age of 66 years.6 Diabetes in EC patients could be 
higher, as roughly half of people with diabetes mellitus are 
undiagnosed.7 Diabetics are prone to complicated urinary 
tract infections (UTIs), including fungal infections, xantho-
granulomatous pyelonephritis and gas-forming infections. 8

Urinary stasis is another major risk factor. This case illus-
trates a model profile of a high-risk EC patient. 

Prevailing organisms, as demonstrated by Thomas and 
colleagues, include Escherichia coli (58%), followed by 

Fig. 1. An ultrasound image of the pelvis illustrating a mid-pelvis complex 
structure, measuring 12 × 8 cm with a homogenous increased echogenicity. 

Fig. 2. Axial computed tomographic image through the lower pelvis, showing 
multiple punctate gas foci delineating the bladder wall. Intraluminal air also 
present anteriorly. 

Fig. 3. Coronal computed tomographic image through the lower pelvis, 
demonstrating peripheral gas foci defining the bladder wall. Significant 
intraluminal gas noted. 



Klebsiella pneumoniae (21%), Clostridium species (7%), and 
Enterobacter species (7%).6 Most organisms are facultative 
anaerobic, while anaerobic isolate, multiple organisms, or 
no organisms are rarely found.9 This case exhibits an atypi-
cal multi-organism microbiology growing both Klebsiella 
pneumonia and Enterococcus species. 

The clinical manifestations of EC are often non-specific. 
Many patients are asymptomatic or report only minor void-
ing difficulty or abdominal pain. Septic shock can be pres-
ent at initial presentation, underlying the severity of this 
condition. In a study by Thomas and colleagues, about 7% 
of patients were asymptomatic.6 Gupper and colleagues 
reported that classic symptoms of UTI were present in only 
50% of the cases. The most common symptom was abdomi-
nal pain, as seen in this case.10

The diagnosis of EC has seen a substantial increase recent-
ly due to a number of factors, including more awareness 
of the condition, higher volume of imaging, and a rise in 
the diabetic and elderly population. In contrast to typical 
UTIs, one cannot always rely on history and urinalysis for 
the diagnosis of EC. Urinalysis can be misleading as seen 
with the non-specific urine parameters noted in our case. 

Suspicion is raised when elderly diabetic patients present 
with vague abdominal pain, incontinence, gross hematuria 
and a tympanic bladder on percussion. In our case, ultra-
sonography showed non-specific findings; therefore, a CT 
was used to diagnose the pathology. CT is the most accurate 
method of diagnosing EC, with a higher specificity than plain 
film. It can define the extent and severity of the disease 
and differentiate other pathology associated with the urinary 
tract, such as vesicocolic fistula, intra-abdominal abscess, or 
adjacent neoplastic disease.11-12 Abdominal ultrasonography 
is a less valuable imaging modality, as interpretation is often 
difficult. In our case, CT, leading to the eventual diagnosis, 
further characterized the undetermined mass described on 
ultrasonography. Cystoscopy alone is not diagnostic, but it 
can evaluate the presence of bladder outlet obstruction or 
confirm an enterovesical fistula.13

Management of EC often depends on its severity. Most 
often treatment consists of antibiotics, bladder drainage, gly-
cemic control and treatment of any comorbid conditions. 
Empiric intravenous broad-spectrum antibiotic therapy is 
initially established. Gram-negative and anaerobic urinary 
pathogen antibiotic coverage is essential. Once sensitivities 
of isolated urinary pathogens are determined, antibiotics 
should be adjusted appropriately. Duration of treatment is 
not well-established. Grupper and colleagues found that a 
median length of 10 days is effective.10 In rare cases, when 
patients do not respond to conservative treatment, surgery 
may be required (cystectomy, surgical debridement).

As reported by Thomas and colleagues, the overall mor-
tality rate is 7%.6 Timely conservative treatment has result-
ed in a more favourable prognosis than initially predicted. 
However, when coexisting with another emphysematous 
infection of the urinary tract, the mortality rate can rise to 
14%.6

Conclusion 

The severity of EC underlies the importance in early detec-
tion. It is important to be aware of susceptible populations, 
including females, the elderly and diabetics. The non-spe-
cific and insidious presentation of EC can easily be missed 
based on history and physical examination. Imaging should 
be considered in a high-risk patient with undifferentiated 
abdominal pain of unknown origin with vague urinary symp-
toms. Timely diagnosis and treatment are essential in reduc-
ing morbidity and mortality of this rare disease.  
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