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EMPHYSEMATOUSCYSTITISWITHOUT GLUCOSURIA IN A CALF
Emfysemateuze blaasontsteking zonder glucosurie bij een kalf
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ABSTRACT

A two-month-old malenon-diabetic Holstein Friesian calf with numerousdecubital ulcersdueto arthrogry-
posisand a history of inability to stand since birth was diagnosed with emphysematous cystitis. The diagnosis
was based on the necropsy and the histopathological findings. No glucosuria was detected and Escherichia coli
wasisolated from theurineand blood. Thecontamination of the skin ulcer swith E. coli and septicemiawaspro-
bably the main underlying mechanism involved in the pathogenesis. Theurinary bladder mucosa was affected
with blebs of emphysema and petechiaes. Histopathologically, hemor rhage, emphysema and a few neutrophil
leukocyteinfiltrationswereobserved in the mucosa of theurinary bladder. Although emphysematouscystitisis
commonly associated with glucosuria, especially in dogs, thisreport indicatesthat it can equaly occur asa com-
plication of septicemiain calves.

SAMENVATTING

Bij een mannelijk, niet-diabetisch Holstein Friesian kalf dat ten gevolge van arthrogryposis niet kon opstaan nade
geboorte en daardoor talrijke decubitud etsel skreeg, werd op deleftijd van twee maanden emfysemateuze cystitisge-
diagnosticeerd. De diagnose werd op basis van de resultaten van de autopsie en de verdere histopathol ogische bevin-
dingen gesteld. Er werd geen glucosurievastgesteld maar Escherichia coli werd uit de urineen het bloed geisoleerd. De
vervuiling van de zweren met E. coli en de daaruitvolgende septikemiewaren vermoedelijk betrokken bij de pathoge-
nese. Op de mucosa van de urineblaas werden emfysemateuze blazen en petechieén aangetroffen. Histopathologisch
werden bloedingen, emfyseem en plaatsdlijke leukocyteninfiltraties in de mucosa van de urineblaas opgemerkt.
Hoewd emfysemateuze cystitisgewoonlijk met glucosurie gepaard gaet (voornamelijk bij de hond), werd in deze casliistiek
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aangetoond dat de ontsteking ook kan optreden al's een complicatie van septikemie bij kalveren.

INTRODUCTION

Emphysematous cystitis is a condition that is caused
by infection with gas-producing bacteria, which leadsto
gasfilledvesiclesinthewall of thebladder. Thishappens
most frequently in the presence of glucosuria, especidly
inpatientswith diabetesmellitus(Joneset al., 1997; Tan,
2000; Haziroglu and Milli, 2001). Emphysematouscys-
titisoccursrarely in dogs and cats, in which minute spa-
cesintheinflamed and thickened wall of thebladder can
be seen (Root and Scott, 1971; Sherding and Chew,
1979; Wuggening et al., 1992; Davies and Williams,
1993; Joneset al., 1997; Cohnet al., 2001). Theinciden-
ceof emphysematouscystitisin cattleisevenlower. The-
reisonly onereport of emphysematous cystitisin acalf,
which was associated with glucose treatment (King,
1995).

In this report we describe a case of emphysematous
cystitis, not associated with glucosuria, in a calf.

MATERIALS AND METHODS

A two-month-old male Holstein Friesian calf which
had not been ableto stand after being born was brought to
the Veterinary Medical Teaching Hospital. Arthrogrypo-
siswasobservedin both hind legs, together with incoordi-
nationinthefront legsof thecalf. Because of the congeni-
tal leg abnormality, the calf waslying down continuoudly.
Duetothecdf’sinability to stand, severd decubital ulcers
had devel oped, especidly onthelegsand thesternum. The
ulcerswere bleeding when the calf attempted to stand up.
Alopeciawasseen onthehindlegs. Other clinical findings
included cachexiaand anemia. Because of the poor prog-
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nosis, the calf was admitted to the Department of Patho-
logy and put down.

During the necropsy, tissue samples were taken from
all organs. The sampleswerefixed in 10% buffered for-
malin and processed routingly for light microscopy.
Five-micron-thick sectionsweretaken from paraffinem-
bedded tissues and stained with Hematoxylin-Eosin
(HE) andwiththemodified Brownand Brenn method for
the assessment of bacteria (Luna, 1968). A urine sample
wastaken fromtheurinary bladder under aseptic conditions
for laboratory examination. Samplesalso weretaken for
microbiologica isolation.

RESULTS

At necropsy, fibrinopurulent pleuritisand pericarditis
were seen associated with perforated ulcers on the ster-
num. Pneumonia was seen in the ventral parts of the
lungs, associated with pleuritisand bacterial contamina
tion of the thorax due to perforated decubital ulcers. In
addition to these findings, adhesi ons were observed be-
tween lungsand sternum. Osteomyelitiswasobservedin
some sternal  bones and severe purulent myositis was
seen in muscles near the ulcers.

The urinary bladder was filled with urine and allittle
gas, and the mucosa of the bladder showed numerous
whitefod (Figurel). After remova of theurinefor andysis,
the bladder was examined macroscopicaly. Diffusdy dis-
tributed white areas were seen on the bladder mucosa
Emphysema and petechiae were visible at the mucosa
surface. Thewall of the bladder was thickened by emphy-
sema and crepitation was found when the wall of the
bladder was palpated.

Histopathologicaly severe fibrinopurulent pleuritis
and pericarditiswere al so seen. Purulent pneumoniawas
observed in the lungs, especialy near the pleura. Slight
neutrophil leukocyte infiltrations were present in liver
andkidneys. Inadditionto thesefindings, acute catarrhal
enteritiswasobserved. Therewerenolesionsobservedin
the pancreas consistent with diabetes mellitus.
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Histopathological examination of theurinary bladder
mucosa revealed that there were many emphysematous
spacesunder thelaminaepithdidis (Figure 2). Hyperemia,
hemorrhage, and dight neutrophil leukocyteinfiltrations
were observed on the submucosa of the bladder. There
was no inflammatory reaction on the tunica muscularis
and serosa

Laboratory examination of the urine revealed that it
had alight yellow color, agpecificgravity of 1.018,anda
pH of 6.52. Glucosuriawas not detected. Microhematuria
wasseen after centrifugation of theurinesamplefor 5mi-
nutesat 2500 rpm. Microscopic examination of theurine
showed the presence of numerous|eukocytes and bacte-
ria. Microbiological culture of urine resulted in the
growth of E. coli. Hematol ogic testsrevealed leukocyto-
sisand microcytic microchromicanemia. E. coli wasalso
isol ated fromthebl ood and septi cemiawasdiagnosed.

DISCUSSION

Emphysematous cystitis is a rare form of infectious
cystitis characterized by the presence of gasin the blad-
der wall. Emphysematous cydtitisisnearly always asso-
ciated with diabetes mellitus, because gasin the bladder
wall istheresult of fermentation of urinary glucoseto car-
bon dioxide, typicdly by E. coli species. Occasonaly,
emphysematous cydtitis is seen in cases of long-standing
outlet obstruction, neurogenic bladder, or bladder diverticu-
lum. Clinically, emphysematous cydtitis resultsin dysuria,
hematuria, and pneumaturia (Doige and Weisbrode, 1993,
Jonesetal., 1997; Martiarenaet al ., 1999; Tan, 2000; Ha-
ziroglu and Milli, 2001). At cystoscopy, the bladder mu-
cosaisred and edematous, containing multiplegas-filled
blebsthat rupture easily (Root and Scott, 1971; Sherding
and Chew, 1979; Wuggening et al., 1992; Cohn et al.,
2001). In humans, the symptoms vary widely, ranging
from no symptoms or mild symptoms of typical cydtitis
to severe abdomina pain and sepsis. A history of pneu-
maturiaisrare, but should raise suspicion of emphysema
tous cydtitis as part of the differentid diagnosis (Benson et
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Figure 1. Gross appearance of the urinary bladder with
emphysematous cystitis.

Figure 2. Microscopical appear ance of the emphysemain
the bladder wall (arrows), HE Bar, 50 m
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al., 1986; Quintetal., 1992; Katz et al., 1993). Although
microhematuria was observed in this case, no urinary
bladder abnormality and dysuriaor pneumaturiawerediag-
nosed. Therewereno other agentsisolated fromtheurine
that can cause emphysema.

Emphysematous cystitis is most commonly seen in
association with urinary tract infections in diabetic pa
tients. This disease develops asthe result of infection of
the urinary bladder with gas-producing bacteria Most
cases, including thisone, result from E. coli (Daviesand
Williams, 1993; Jones et al., 1997; Martiarena et al.,
1999; Cohn et al., 2001; Haziroglu and Milli, 2001). In
humans, aswell, most casesare caused by gram-negative
organismslikeE. coli (Hill, 1989). Inthe present study, a
primary urinary tract infection wasnot diagnosed. Septi-
cemiawas probably the main underlying mechanismin-
volved in the pathogenesis.

Glucosuriaisthemost common causeof emphysema-
tous cydtitis, a condition which is usually seen in dogs,
catsand humans(Root and Scott, 1971; Doigeand Weis-
brode, 1993; Joneset al., 1997; Martiarenaet al., 1999;
Haziroglu and Milli, 2001). Although emphysematous
cydtitis typicaly develops as a result of infection with
glucose-fermenting bacteriain humans and in other ani-
mal swith diabetesmélitus, it can developinnondiabetic
animalsaswell (Sherding and Chew, 1979; Wuggening
etal., 1992; Daviesand Williams, 1993; DoigeandWeis-
brode, 1993; Joneset al., 1997; Tan, 2000; Hazirogluand
Milli, 2001). King (1995) reported acaseof urinary blad-
der emphysemain acalf after 50% glucosetreatment. In
our report, glucosuriawas not observed and no glucose
trestment wasusad. | n septic caseswithout Ssignsof emphy-
sematous cydtitis, this condition should be taken into
consideration.

The characterigtic feature in the pathology isthe pre-
sence of large empty spaces, or “gas pockets’, confined
to the area of inflammation. Initialy, these spaces are
gasilled tears that compress surrounding tissues (Hill,
1989). Themechanismof gasformationisbelievedtoin-
volve the fermentation of glucose or albumin to carbon
dioxideby gas-producing organismsinthebladder (Roc-
caand McClure, 1985; Quint et al., 1992). Aerobic fer-
mentation of glucose by bacteria produces the gas, al-
though yeast and anaerobic bacteria are aso implicated
(Katz et al., 1993). Very similar findings were observed
in this case.

Arthrogryposis implies persistent congenital flexure
or contraction of joints. It iscommonly seenin calves. It
can cause decubital ulcers and make it difficult or even
impossible for the calf to stand (Doige and Weisbrode,
1993; Joneset al., 1997). Septicemiadueto contamination
of decubitd ulcerswith E.coli wasthe cause of the emphy-
sematous cydtitis in the present report.

Accordingly, thisreport describes acase of emphyse-
matouscystitiswithout glucosuriaina2-month-oldmale
arthrogrypotic Holstein calf rel ated to bacterial contami-
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nation of decubital ulcers and E. coli septicemia. Al-
though emphysematous cystitisis commonly associated
with glucosuria, thisreport indicatesthat it can occur asa
complication of septicemiain caves. Sometimes, emphy-
sematous cytitis can also be seen as a complication of
septicemiain canine and human medicine.
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