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INTRODUCTION:

mphysematous cystitis is a rare type of 

infection of the bladder wall by gas-Eforming bacteria or fungi. The most 

frequent offending organism is E.coli. Other 

gram negative bacteria, including Klebsiella 

and Proteus are also commonly isolated. 

Fungi, such as Candida, have also been 

reported as causative organisms. Citrobacter 

and Enterococci have also been found to cause 

Emphysematous cystitis. Although it is a rare 
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Aim:

We present a case of Acute emphysematous cystitis in a diabetic patient with a poor 

glycemic control and we discuss diagnostics and treatment aspects of this rare and 

uncommon serious infection which may be fatal if left untreated.

Methods and Results : 

A 65 year old female presented to the casualty with complaints of abdominal pain with 

high grade fever for past one week. Clinical examination revealed tenderness in bilateral 

lumbar and suprapubic region, ultrasonography showed bilateral renal calculi and CT 

abdomen revealed multiple air pockets in the anterior wall of the gall bladder associated 

with air pockets in the bilateral renal calyces suggestive of emphysematous cystitis. 

Antibiotics started and patients improved clinically.

Conclusion: 

Emphysematous cystitis  is a rare form of UTI characterized by the presence of gas within 
1

the bladder wall and/or lumen . It has been suggested that ultrasonography is the more 
2sensitive technique for detection of gas within the bladder at an early stage . 

Emphysematous cystitis requires aggressive treatment with parentral antibiotics .
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type of bladder infection, it is the most common type of all gas-forming bladder infections. Air 

within the urinary tract can occur due to various causes such as due to instrumentation, trauma, 

infections etc., Patients might have varied presentations, ranging from incidental diagnosis on 

abdominal imaging to severe sepsis. The condition is characterized by the formation of air 
3

bubbles in and around the bladder wall . The gas found in the bladder consists of nitrogen, 

hydrogen, oxygen, and carbon dioxide. The disease most commonly affects elderly diabetic and 
4immunocompromised  patients . Clinical features includes severe abdominal pain, dark urine, 

dysuria, fever, lethargy, vomiting as well as WBC’s and bacteria in urine and in some cases 

pneumaturia can also the presenting symptom. Usually asymptomatic and others may present 

with septic shock. Urinary symptoms include blood in the urine, increased urinary frequency, 

urgency. Although emphysematous pyelonephritis is commonly encountered in diabetic 

patients presenting with the same clinical feature, the bladder wall infection by the gas forming 
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A.CT Abdomen showing air pocket in the right kidney B.CT Abdomen showing air pocket in the left kidney

C.CT Abdomen with KUB showing air pockets in the anterior wall of the  urinary bladder
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organisms can also occur, as like in our case. 

Early aggressive management with antibiotics 

will provide promising results and decrease in 

mortality.

Case Study : 

A 65 year old female presented to our 

emergency department  with complaints of 

abdominal pain with fever for past one week 

,who is a Known case of Type 2 DM  for past 11 

years on oral hypoglycemic agents.  History of 

DJ Stent placement in B/L kidney 4 months 

back due to renal calculi. On general 

examination she was febrile (101℉) with 

tachycardia. On abdomen examination she 

had tenderness in bilateral lumbar and hypo 

gastric region. 

Invest igat ions  showed leucocytos is  

(TC:20,000 cells/cumm), RBS:428 mg/dl, 

HbA1C-10G%, Urea:98 mg/dl: Creat:4mg/dl 

LFT-normal, Na-138meq/l, K-4.8meq/l,. 

Urinalysis showed countless pus cells with 

RBC casts and Urine acetone-negative. USG 

abdomen shows Bilateral  renal calculus with 

left Hydroureteronephrosis (HUN) and VUJ 

edema. CT abdomen showed Urinary bladder 

distension with normal wall thickness, air 

pockets noted within the lumen near the 

anterior wall and air pockets also present in 

bilateral renal calyces with features suggestive 

of emphysematous cystitis. With above 

findings she was diagnosed as a case of 

emphysematous cystitis and empirical 

antibiotics started with adequate glycemic 

control with insulin and IV fluids and other 

supportive measures and later as per urine 

culture report she was started on piperacillin 

and tazobactum. Clinical improvement 

attained within a week and radiological 

improvement by 2 weeks respectively.

DISCUSSION :

Emphysematous cystitis is a rare disease 

mostly in the patients in their late fifties. It is 

twice as frequent in women as in men. It 

occurs mainly in the elderly with uncontrolled 
5diabetes . Other predisposing factors include 

the presence of a post-micturition residue or 

chronic retention of urine (neurogenic 
6

bladder , diabetic, prostatic hypertrophy 

etc.,), presence of renal transplantation, renal 

i n f a r c t i o n ,  s y s t e m i c  l u p u s  ( S L E ) ,  

immunodepression due to long-term 

steroidtherapy or immunosuppressors such 

as cyclophosphamides well-known for their 

ves ica l  tox ic i ty ,  the  occurrence  of  

postoperative emphysematous cystitis 

following endoscopic urologic procedures or 

colic surgery have been reported in the several 

literatures.

The causative organisms are strict anaerobic 

germs such as Clostridium Perfringens, which 

rarely affect the urinary tract, and therefore, 

are rarely incriminated in emphysematous 

cystitis. Emphysematous cystitis often occurs 

after an infection by aerobic anaerobic optimal 

germs (Escherichia Coli, Enterobacter 

aerogens, Klebsiella pneumoniae, Proteus 

M i r a b i l i s ,  S t a p h y l o c o c c u s  a u r e u s ,  
7Streptococci) . Escherichia coli are very often 

involved in the emphysematous cystitis. E.coli 
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was isolated in 60% to 70% of the cases of 
8

emphysematous cystitis . Cases with 

emphysematous cystitis due to Candida 

albicans have already been reported. The 

anaerobic germ is not found in haemocultures, 

because bacteriological research does not 

include a systematic use of anaerobic culture. 

Carbon dioxide (CO2) is the gas found in the 

vesical light and/or the wall. It results from 

the bacterial glucid fermentation and testifies 

to bacterial breathing in anaerobiosis. CO2 

producing germs attack not only the glucose 

that is present in the urine of the diabetics, 

which causes air to appear in the bladder 

cavity, but also the glucose contained in the 

bladder parietal cells, which causes CO2 

bubbles to appear inside the very vesical wall.

The clinical findings do not always lead to the 

correct diagnosis, an ordinary cystitis is often 

suspected especially when treating a female 

patient. 

The existence of an anomaly obstacle on the 

lower urinary tract can generate a tympanic 

vesical sphere and crepitants on percussion. 

However, this is not always conclusive 

especially on a tender hypogastrium. Fever is 

most often moderate and high grade in some 
9

cases . In approximate one third of the cases, 

pneumaturia shows the presence of air in the 

vesical cavity, but in our case no history or 

signs of pneumaturia noted . The clinical 

examination thus remains non-specific in the 

majority of cases and amounts to a urinary 

infection with pain on micturition and a supra 

pubis sensibility or a vesical sphere. In 

addition to pyuria & haematuria, the 

urinalysis usually shows glycosuria and/or 

acetonuria. 

Cystoscopy showed an inflammatory or 

necrotic aspect and air bubbles under the 

mucous membranes as if the cystoscopy were 

performed in champagne. Emphysematous 

cystitis associated with more extended 

urologic  at tacks  together  with  the  

e m p h y s e m a t o u s  u r e t e r i t i s  a n d  

e m p h y s e m a t o u s  p y e l o n e p h r i t i s  o r  

emphysematous prostates have been 

reported. Our case the emphysematous 

cystitis was associated with emphysematous 

pyelonephritis.

The diagnosis of emphysematous cystitis is 

confirmed more often by the radiography. 

Therefore, radiography remains a cornerstone 

of positive and specific diagnosis of 

emphysematous cystitis. In view of the 

insights gained in a reclining patient, 

radiography without previous preparation of 

the abdomen shows a radiotransparant ring 

on the pelvis area, a pneumo bladder (edge 

clearly confirmed to the detrusor and 

dissecting the vesical wall) and a hydroaeric 

pelvic level. The differential diagnosis is done 

with primitive pneumaturia defined by the 

presence of gas in the bladder and with or 

without passage into the urethra and, 

particularly, the communication of the 

bladder with hollow organs. The vesico 

digestive fistulas can be diagnosed using the 

r a d i o l o g i c a l  d i g e s t i v e  a n d  v e s i c a l  

opacifications.
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Treatment is based on three fundamental 

therapeutic principles:

(1) Drainage of the bladder using a 

transurethral probe or by supra pubic 

drain which removes the infected urine 

and gas; 

(2) Taking samples and culturing the urine 

allows the institution of broad spectrum 

antibiotic treatment, which will be adapted 

by the data obtained. Initially the antibiotic 

therapy will be managed parenterally then 

replaced by oral medication to consolidate 

treatment. Occasionally, the blood cultures 

isolate the same organisms whose 

sensitivity to antibiotics must be tested; 

(3) Diabetes stabilization is necessary both for 

monitoring the condition and breaking the 

vicious circle the patient may find himself 

in. Hyperbaric oxygen treatment is not a 

standardized therapy attitude in this type 

of pathology, but it was associated with a 

clear clinical improvement.

The prognosis of emphysematous cystitis can 

be rather serious due to the therapeutic 

failures which can occur when there is an 

ignorance of the pathophysiological 

mechanisms of emphysematous cystitis and 

delay in starting the treatment. Actually, the 

prognosis in the case of emphysematous 

cystitis remains good provided that it is 

diagnosed in time and that an effective 

antibiotic treatment is started without any 
10delay . In the event of serious sepsis, the 

disease can evolve into the complications of 

emphysematous cystitis such as necrosis 

cystitis, emphysematous pyelonephritis (as in 

our case), and despite antibiotic therapy, 

resuscitation and urine aspiration.

Finally to conclude the emphysematous 

cystitis is a disease often occurring in the 

patients with poorly controlled diabetes. It 

most often results from an infection with 

either aerobe or anaerobic organisms. The 

clinical picture remains non-specific in the 

majority of cases and amounts to a urinary 

infection. The diagnosis of emphysematous 

cystitis is often fortuitous and radiographic. 

CT scan is more useful and it should be done 

when suspected to rule out the extent of the 
11lesion . Treatment of emphysematous cystitis 

is bladder drainage and an individualized 

antibiotic treatment plan based on urine 

culture and sensitivity.
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