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CASEREPORT

Emphysematous Cystitis: An unusual disease of the bladder diagnosed 
on imaging
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Abstract
Emphysematouscystitis(EC)isdefinedbythepresenceof
gas in theurinarybladderwall.This rarediseaseentity is
caused by gas fermenting bacterial and fungal pathogens.
Itcomplicatesurinarytractinfectionsespeciallyindiabetic
patientsbutotherdisablinggeneralmedicalconditionsmay
bepresent.Becausetheclinicalsymptomsarenonspecific,
the diagnosis is oftenmade incidentally onX-rays. Early
diagnosisandtreatmentimprovetheoutcome.
Wereportacaseof83-year-olddiabeticfemalewhopresented
with fever, dysuria and gross hematuria.Ultrasonography
andcomputedtomographyrevealedgasaccumulationinthe
wall and lumenof thebladder leading to thediagnosisof
emphysematous cystitis. Shewas treatedwith antibiotics,
insulin,rehydratationandaFoleycatheterplacement.
Diabetic patients with  urinary tract infections who are
severely ill shouldhave radiological investigations to rule
outtheprsenceofemphysematouscomplications.
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Introduction
The prevalence of UrinaryTract Infections (UTI) is high
in diabetic patients. They are also at a greater risk of
complicationsthannon-diabetics(1).
Emphysematous cystitis is an uncommon, but severe
manifestation of infection of the urinary bladder. It is
characterized by air within the bladder wall and lumen
producedbygasformingorganisms.Thepresentationmay
be atypical and contrary to the degree of inflammation,
patientsmaypresentwithsubtleclinicalfindings(2,3).The
diagnosisisalwaysradiological(4).
Therehasbeenarecentincreaseinreportedcasesduetoa
wideruseofabdominalimagingandagreaterawarenessof
thisunusualdisease.Althoughtherearenumerouspublished
casereports,ECremainspoorlyunderstood.Thepaucityof
clinical informationondiagnosis, treatmentandoutcomes
warrantsareviewofthiscondition(4).
Herein we present a new case with late diagnosis in a
diabeticpatient.

Case Report
An 83-year-old diabetic woman was admitted to our
department because of confusion, fever, abdominal pain
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andhematuriawhichwasevaluatedfor15dayspriortoher
transfer. She rapidlyprogressed tosepticshock.Herpast
medicalhistorywasunremarkable.
Physical examination revealed a regular pulsewith a rate
of 90/min. Her  temperature was 38.8°C, blood pressure
132/80 mmHg and respiratory rate 24/min. Cardiac and
pulmonaryexaminationswereunremarkableandtherewas
no hepatosplenomegaly on abdominal examination. The
lowerabdomenwaspainfulonpalpation.Shehadapalpable
bladder with mild suprapubic tenderness. There were no
peritonealsignsandthebowelsoundswerenormal.
Laboratorytestsshowedpancytopeniawithbloodcellcount
4300/mm3,hemoglobin7.7g/dl andplatelet count75000/
mm3.Prothrombintimewas62%andhepaticenzymeswere
elevated.
Initialbloodglucoselevelwas43.5mmol/lwithKetonuria.
Serum creatinine was 107 µmol/l, blood urea nitrogen
was 44 mg/dl and inflammatory markers were increased
(C reactive protein 108.3 mg/l and fibrinogen 4.7 g/l).
Nutritionalproteinsweredecreased(albumin26g/l).
Chest X-ray was normal. KUB radiography was
unremarkable but abdominal ultrasound showed  normal
kidneysandhyperechoeicthickenedbladderwall(Fig.1).
Computedtomographyscanoftheabdomendemonstrated
athickened,trabeculatedbladderwallcontainingpocketsof
gasandlumenwithair-fluidlevel,whichindicatedEC(Fig.
2,3).Therewerenofindingsthatsuggestedpyelonephritis.
Thediagnosisofemphysematouscystitiswasmade.
Urinecontained5.104 leukocytes/mm3andculturegrewa
highlyresistantKlebsiellaPneumonia107ColonyForming
Unit/ml.Bloodcultures,whichwereperformedthreetimes,
wereallnegative.
A urinary catheter was inserted, yielding 800 ml of
macroscopichematuriacontainingpusandair.
She was treated with antibiotics (ceftriaxone® 2
g intravenously once daily and gentamicin 80 mg
intatravenously every 12 hours, amoxicilline + clavulanic
acid and ofloxacine®) and rehydratation. Shewas started
on insulinfornewlydiagnoseddiabetesmellitus.Because
ofthehematuria,sheunderwentacystoscopicexploration.
Cystoscopy revealedmultiple submucosalbullous lesions.
Bladdermucosawasstuddedwithvesiclesvaryinginsize
and arranged in clumps (Fig. 4). Bladdermucosal biopsy
showedmildnon-specificactiveinflammation,withmarked
oedemaandcongestionofthelaminapropria.
The investigationswere all consistentwith a diagnosis of
emphysematouscystitisinapatientwithanewly-diagnosed
diabetesmellitus.
Despiteintravenousantibioticsandbladdercatheterization,

thepatientdiedtwodaysafteradmission.

Discussion
Emphysematous cystitis was first identified in 1882 by
Keyes(5).Bailey(6)furthercharacterizedtheconditionby
defining the linkbetweenpneumaturia and this condition,
anddefineditin1961as‘cystitisemphysematosa’(6,7).
ECisarare,seriousentityrelativelyunknowntophysicians
(3, 8). It is characterized by pockets of gas, produced by
bacterialorfungalfermentation,inandaroundthebladder
wall(1,6,7,9).
Emphysematous conditions are typically diagnosed

Figure1:Abdominalultrasoundshowinghyperechoeic 
thickened bladder wall

Figure2:AbdominalCTshowingtrabeculatedbladder
wall
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Figure3:AbdominalCTshowingairfluidlevelinthe
baldder

Figure4:Cystoscopypictureshowingthebladderlesions

radiologically,thusthenumberofemphysematousinfections
might be underreported and under-diagnosed (4). The
incidenceofreportedcasesisincreasingwiththeincreased
useofabdomino-pelvicimagingandagreaterawarenessof
suchdiseases.
Thediseaseismostcommonlyseeninmiddle-agedwomen
(3, 4, 10), immunocompromised patients(3, 8), diabetes
mellitus (8-10), recurrent urinary tract infections (3, 8),
urinarystasis,bladderoutletobstruction(8,10),neurogenic
bladder(3,8,10),indwellingurinarycatheters(8,10),and

in transplant recipients (11).Wenoticed three risk factors
in our case. It may complicate UTI in other pre-existing
conditionssuchasalcoholism(9,12),undernutrition(9,13)
ordisablinggeneralmedicalconditions(9,14).
Overall, two-thirds of the reported cases were diabetic
and 64%werewomen (4). There are several theories on
thepathogenesisof these raregas-forming infections.The
pathogenesisisnotyetfullyunderstood,butamultifactorial
aetiology of impaired host responses with transluminal
dissectionofgasortrueinfectionofthebladderwallseemsto
beaplausibleexplanationfortheproductionofgaswithinthe
affectedtissues(3,4).Itisthoughtthatthegascollectionsare
carbondioxideproducedbytheanaerobic(15)fermentation
of glucose or albumin by micro-organisms infecting the
bladder(7,16).Themostcommoncausativeorganismsare
E.coliaccountingfor60-70%ofcases(6,9,17),butother
organisms reported to produce emphysematous cystitis
include Enterobacter aerogenes, Klebsiella pneumonia
as in our case, Proteus mirabilis, Staphylococcus aureus,
streptococci, Clostridium perfringens (18), and Candida
albicans (19).Aerobicandanaerobicculturesare required
foridentificationoftheetiologicagents(17).
The clinical presentation of EC is nonspecific and ranges
fromincidentaldiagnosisonabdominal imagingtosevere
sepsis(4)asinourpatient’scase.Patientsmaycomplainof
irritativesymptoms,abdominaldiscomfortorpneumaturia.
Ahistoryofpneumaturiaishighlysuggestive,butisrarely
offeredbythepatient(3).
The radiographic findings provided the first and the only
diagnosticclue(3)andallpatientswithdiabetesandUTIs
shouldhaveanabdominalX-rayscreentodetectthepresence
ofgaswithinthebladderwallorothercomplications(17).
Conventional imaging showsusually a curvilinear areaof
radiolucency delineating the bladderwallwith orwithout
intraluminalair.Inourcese,KUBfilmwasalmostnormal.
Ultrasonography(asinourcase)mightsuspectthediagnosis
(9), it commonly demonsastrates diffuse bladder wall
thickening. Focal regions of high-amplitude echoes with
posteriordirtyacoustic shadowing into the lumenmaybe
seeninextensivecasesofemphysematouscystitisandthese
echogenicshadowsmaybemisinterpretedasbladdercalculi
withultrasound(20).
Nevertheless, computed tomography is considered to be
the preferred method because of its high sensitivity and
specificityinthedetectionofabnormalgasanditsanatomic
extension(21).
The radiological findings include small gas-filled vesicles
inthebladdermucosa,producingacobblestoneappearance,
and can go on to form a thin zone of gas outlining the
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perimeter of the bladder. The bladder wall is thickened.
Gas-filledblebsareseeninthebladderwall,which,when
ruptured,allowgasintothebladderlumen(8).
Diagnosticentitiesassociatedwithgasinthegenitourinary
tractincludeemphysematouspyelonephritis,emphysematous
pyelitis,andgas-formingrenalabcess(3).
Patients with EC are not as acutely ill as those with
emphysematous pyelonephritis. It is important to
differentiateemphysematouscystitisfromemphysematous
pyelonephritis,inwhichgasinvolvestherenalparenchyma,
since the latter has an increased mortality and generally
requires nephrectomy. In contrast, surgical intervention is
rarelyneededinECexceptwhenananatomicalabnormality
likeanobstructionorstoneispresent(22).
Othersourcesofgaswithintheurinarytractwerereported
as trauma, vesico-enteric fistulas from radiation therapy,
rectal carcinoma, diverticular disease or Crohn’s disease
and iatrogenic causes, such as diagnostic or surgical
instrumentation.History,physicalexaminationandimaging
are thebestmodalities todifferentiate the aboveetiologic
causes. Fistulous tracts, abscess, can be excluded on CT
scan(3).
Cystoscopicexaminationisnotessentialforthediagnosis,
although it can add information about bladder outlet
obstruction or the origin of hematuria. It might show
bladder wall thickening with vesicles of varying size,
and microscopically there are multiple gas-filled vesicles
predominantlywithinthebladdermucosa,linedbynecrotic
tissuandfibrindeposit(6,23).
Theprognosisforemphysematouscystitisisfavorableifit
isdiagnosedpromptlyandtreatedproperly(10).Itusually
responds well to treatment, which includes glycaemic
control, appropriate systemic antibiotics andgoodurinary
drainage(1,8,24).Someauthorshadproposedacontinuous
bladder irrigationwithamikacinasadjuvant treatment for
EC to reduce hospital stay and accelerate the patient’s
healingprocess,aswellasanearliernegativisationofurine
cultures(2).
Delayed diagnosis may lead to unfavorable outcomes
includingoverwhelminginfection,extensiontouretersand
renalparenchyma,bladderruptureanddeath(3).
Patients with few comorbidities and presenting with EC
should respond favourably to conservative management
with close monitoring, whereas patients with necrotizing
infections will require more aggressive treatment that
includessurgery(4).
About 1 in 10 patients (7%) who are diagnosed with
emphysematouscystitiswilldiefromthecondition(9,25,
26).CasesofECassociatedwithanotheremphysematous
infectionoftheurinarytracthadahigherdeathrateof14%,

but the overall death rate for EC indicates that it might
notbeas severeasonce thought, andcanbe successfully
treatedwithmedicalmanagement (27), reserving surgical
intervention for severe cases. Improvedoutcomesmaybe
achievedby early recognitionof the infection, by clinical
and radiological assessment, and by prolonged course of
appropriateantibiotherapy(3-6weeks)(3,4).

Conclusion
Emphysematouscystitisisarelativelyuncommondisease.It
isdefinedbythepresenceofgasintheurinarybladderwall
andofteninthebladderlumen.ItcomplicatesUTIespecially
indiabeticpatientsbutotherpre-existingconditions.
This clinical entity may present with fairly nonspecific
findings. It is most often not diagnosed by routine or
systematic approach and imaging is essential for the
diagnosis.
The physician should be cautious and a high degree of
suspicion should be maintained with diabetics and at-
risk patients for complicatedUTIs that do not respond to
standardtherapy.
They should have an abdominal ultrasonography as a
screening tool to detect the presence of gas within the
bladderwall.CTscandefinetheseverityandextentofthe
diseaseandallowsanassessmentofascendinginfectionand
othercomplications.
The treatment of this entity involves management of
diabetes,asystemicantibiotherapyandexternaldrainageof
thebladder.Earlydiagnosisandtreatmentaremandatoryto
improvetheoutcome.
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