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ABSTRACT

A two-month-old male non-di a be tic Hol stein Frie si an calf with nu me rous de cu bi tal ul cers due to arthrog ry -

po sis and a his to ry of in abi li ty to stand sin ce birth was di ag no sed with emp hy se ma tous cys ti tis. The di ag no sis

was ba sed on the ne crop sy and the his top atho lo gi cal fin dings. No glu co su ria was de tec ted and Esche richia coli

was iso la ted from the uri ne and blood. The con ta mi na ti on of the skin ul cers with E. coli and sep ti ce mia was pro -

ba bly the main un der ly ing mecha nism in vol ved in the pa tho ge ne sis. The uri na ry blad der mu co sa was af fec ted

with blebs of emp hy se ma and pe techi aes. His top atho lo gi cal ly, he morrha ge, emp hy se ma and a few neu trop hil

leu ko cy te in fil tra ti ons were ob ser ved in the mu co sa of the uri na ry blad der. Although emp hy se ma tous cys ti tis is

com mon ly as so ci a ted with glu co su ria, es pe ci al ly in dogs, this re port in di ca tes that it can equa ly oc cur as a com -

pli ca ti on of sep ti ce mia in cal ves.  

SAMENVATTING

Bij een man ne lijk, niet-di a be tisch Hol stein Frie si an kalf dat ten ge vol ge van arthrog ry po sis niet kon op staan na de

ge boor te en daard oor tal rij ke de cu bi tus let sels kreeg, werd op de leef tijd van twee maan den em fy se ma teu ze cys ti tis ge -

di a gnos ti ceerd. De di ag no se werd op ba sis van de re sul ta ten van de au top sie en de verd ere his top atho lo gi sche be vin -

ding en ge steld. Er werd geen glu co su rie vast ge steld maar Esche richia coli werd uit de uri ne en het bloed ge ïsoleerd. De

ver vui ling van de zwe ren met E. coli en de daar uit vol gen de sep ti ke mie wa ren ver moe de lijk be trok ken bij de pa tho ge -

ne se. Op de mu co sa van de uri ne blaas wer den em fy se ma teu ze bla zen en pe techie ën aang etrof fen. His top atho lo gisch

wer den bloe ding en, em fy seem en plaat se lij ke leu ko cy ten in fil tra ties in de mu co sa van de uri ne blaas op ge merkt.

Hoewel em fy se ma teu ze cys ti tis ge woon lijk met glu co su rie ge paard gaat (voor na me lijk bij de hond), werd in deze ca su ïstiek

aang etoond dat de ontsteking ook kan op tre den als een com pli ca tie van sep ti ke mie bij kal ve ren. 

INTRODUCTION

Emphy se ma tous cys ti tis is a con di ti on that is cau sed
by in fec ti on with gas-pro du cing bac te ria, which le ads to
gas-fil led ve si cles in the wall of the blad der. This hap pens 
most fre quent ly in the pre sen ce of glu co su ria, es pe ci al ly
in pa tients with di a be tes mel li tus (Jo nes et al., 1997; Tan,
2000; Ha zi ro glu and Mil li, 2001). Emphy se ma tous cys -
ti tis oc curs ra re ly in dogs and cats, in which mi nu te spa -
ces in the in fla med and thic ke ned wall of the blad der can
be seen (Root and Scott, 1971; Sher ding and Chew,
1979; Wug ge ning et al., 1992; Da vies and Wil li ams,
1993; Jo nes et al., 1997; Cohn et al., 2001). The in ci den -
ce of emp hy se ma tous cys ti tis in catt le is even lo wer. The -
re is only one re port of emp hy se ma tous cys ti tis in a calf,
which was as so ci a ted with glu co se tre at ment (King,
1995).

In this re port we des cri be a case of emp hy se ma tous
cys ti tis, not as so ci a ted with glu co su ria, in a calf.

MATERIALS AND METHODS

A two-month-old male Hol stein Frie si an calf which
had not been able to stand af ter being born was brought to
the Ve te ri na ry Me di cal Te aching Hos pi tal. Arthrog ry po -
sis was ob ser ved in both hind legs, to ge ther with in coor di -
na ti on in the front legs of the calf. Be cau se of the cong eni -
tal leg ab nor ma li ty, the calf was ly ing down con ti nu ous ly. 
Due to the calf’s in abi li ty to stand, se ver al de cu bi tal ul cers
had de ve lo ped, es pe ci al ly on the legs and the ster num. The 
ul cers were blee ding when the calf at temp ted to stand up.
Alo pe cia was seen on the hind legs. Other cli ni cal fin dings
in clu ded cachexia and ane mia. Be cau se of the poor prog -
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no sis, the calf was ad mit ted to the De part ment of Pat ho -
lo gy and put down.

Du ring the ne crop sy, tis sue sam ples were ta ken from
all or gans. The sam ples were fixed in 10% buf fe red for -
ma lin and pro ces sed rou ti ne ly for light mi cros co py.
Five-mi cron-thick sec ti ons were ta ken from pa raf fin em -
bed ded tis su es and stai ned with He ma toxy lin-Eo sin
(HE) and with the mo di fied Brown and Brenn me thod for 
the as ses sment of bac te ria (Luna, 1968). A uri ne sam ple
was ta ken from the uri na ry blad der un der asep tic con di ti ons
for la bo ra to ry exa mi na ti on. Sam ples also were ta ken for
mi cro bi o lo gi cal iso la ti on.

RESULTS

At ne crop sy, fi bri no pu ru lent pleu ri tis and pe ri car di tis
were seen as so ci a ted with per fo ra ted ul cers on the ster -
num. Pneu mo nia was seen in the vent ral parts of the
lungs, as so ci a ted with pleu ri tis and bac te ri al con ta mi na -
ti on of the tho rax due to per fo ra ted de cu bi tal ul cers. In
ad di ti on to the se fin dings, ad he si ons were ob ser ved be -
tween lungs and ster num. Oste o my e li tis was ob ser ved in
some ster nal  bo nes and se ve re pu ru lent my o si tis was
seen in mus cles near the ul cers. 

The uri na ry blad der was fil led with uri ne and a litt le
gas, and the mu co sa of the blad der sho wed nu me rous
whi te foci (Fi gu re 1). After re mo val of the uri ne for ana ly sis, 
the blad der was exa mi ned ma cros co pi cal ly. Dif fu se ly dis -
tri bu ted whi te are as were seen on the blad der mu co sa.
Emphy se ma and pe techi ae were vi si ble at the mu co sal
sur fa ce. The wall of the blad der was thic ke ned by emp hy -
sema and cre pi ta ti on was found when the wall of the
blad der was pal pa ted. 

His top atho lo gi cal ly se ve re fi bri no pu ru lent pleu ri tis
and pe ri car di tis were also seen. Pu ru lent pneu mo nia was
ob ser ved in the lungs, es pe ci al ly near the pleura. Slight
neu trop hil leu ko cy te in fil tra ti ons were pre sent in li ver
and kid neys. In ad di ti on to the se fin dings, acu te ca tarrhal
en te ri tis was ob ser ved. The re were no le si ons ob ser ved in 
the pan cre as con sis tent with di a be tes mel li tus. 

 His top atho lo gi cal exa mi na ti on of the uri na ry blad der
mu co sa re ve a led that the re were many emp hy se ma tous
spa ces un der the la mi na epi the li a lis (Fi gu re 2). Hy pe re mia,
he morrha ge, and slight neu trop hil leu ko cy te in fil tra ti ons
were ob ser ved on the sub mu co sa of the blad der. The re
was no in flam ma to ry re ac ti on on the tu ni ca mus cu la ris
and se ro sa. 

La bo ra to ry exa mi na ti on of the uri ne re ve a led that it
had a light yel low co lor, a spe ci fic gra vi ty of 1.018, and a
pH of 6.52. Glu co su ria was not de tec ted. Mi cro he ma tu ria
was seen af ter cen tri fu ga ti on of the uri ne sam ple for 5 mi -
nu tes at 2500 rpm. Mi cros co pic exa mi na ti on of the uri ne
sho wed the pre sen ce of nu me rous leu ko cy tes and bac te -
ria. Mi cro bi o lo gi cal cul tu re of uri ne re sul ted in the
growth of E. coli. He ma to lo gic tests re ve a led leu ko cy to -
sis and mi cro cy tic mi crochro mic ane mia. E. coli was also 
iso la ted from the blood and sep ti ce mia was di ag no sed. 

DISCUSSION

Emphy se ma tous cys ti tis is a rare form of in fec ti ous
cys ti tis cha rac te ri zed by the pre sen ce of gas in the blad -
der wall. Emphy se ma tous cys ti tis is ne ar ly al ways as so -
ci a ted with di a be tes mel li tus, be cau se gas in the blad der
wall is the re sult of fer men ta ti on of uri na ry glu co se to car -
bon di oxi de, ty pi cal ly by E. coli spe cies. Occa si o nal ly,
emp hy se ma tous cys ti tis is seen in ca ses of long-stan ding
out let ob struc ti on, neu ro ge nic blad der, or blad der di ver ti cu -
lum. Cli ni cal ly, emp hy se ma tous cys ti tis re sults in dy su ria,
he ma tu ria, and pneu ma tu ria (Doi ge and Weis brode, 1993,
Jo nes et al., 1997; Mar ti a re na et al., 1999; Tan, 2000; Ha -
zi ro glu and Mil li, 2001). At cys tos co py, the blad der mu -
co sa is red and ede ma tous, con tai ning mul tiple gas-fil led
blebs that rup tu re ea si ly (Root and Scott, 1971; Sher ding
and Chew, 1979; Wug ge ning et al., 1992; Cohn et al.,
2001). In hu mans, the symp toms vary wi de ly, rang ing
from no symp toms or mild symp toms of ty pi cal cys ti tis
to se ve re ab do mi nal pain and sep sis. A his to ry of pneu -
ma tu ria is rare, but should rai se sus pi ci on of emp hy se ma -
tous cys ti tis as part of the dif fe ren ti al di ag no sis (Ben son et
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Fi gu re 1. Gross ap pe a ran ce of the uri na ry blad der with
emp hy se ma tous cys ti tis.

Fi gu re 2. Mi cros co pi cal ap pe a ran ce of the emp hy se ma in
the blad der wall (ar rows), HE Bar, 50 µ.



al., 1986; Quint et al., 1992; Katz et al., 1993). Although
mi cro he ma tu ria was ob ser ved in this case, no uri na ry
blad der ab nor ma li ty and dy su ria or pneu ma tu ria were di ag -
nosed. The re were no ot her agents iso la ted from the uri ne
that can cau se emp hy se ma.  

Emphy se ma tous cys ti tis is most com mon ly seen in
as so ci a ti on with uri na ry tract in fec ti ons in di a be tic pa -
tients. This dis e a se de vel ops as the re sult of in fec ti on of
the uri na ry blad der with gas-pro du cing bac te ria. Most
ca ses, in clu ding this one, re sult from E. coli (Da vies and
Wil li ams, 1993; Jo nes et al., 1997; Mar ti a re na et al.,
1999; Cohn et al., 2001; Ha zi ro glu and Mil li, 2001). In
hu mans, as well, most ca ses are cau sed by gram-ne ga ti ve
or ga nisms like E. coli (Hill, 1989). In the pre sent stu dy, a
pri ma ry uri na ry tract in fec ti on was not di ag no sed. Sep ti -
ce mia was pro ba bly the main un der ly ing mecha nism in -
vol ved in the pa tho ge ne sis. 

Glu co su ria is the most com mon cau se of emp hy se ma -
tous cys ti tis, a con di ti on which is usu al ly seen in dogs,
cats and hu mans (Root and Scott, 1971; Doi ge and Weis -
bro de, 1993; Jo nes et al., 1997; Mar ti a re na et al., 1999;
Ha zi ro glu and Mil li, 2001). Although emp hy se ma tous
cys ti tis ty pi cal ly de vel ops as a re sult of in fec ti on with
glu co se-fer men ting bac te ria in hu mans and in ot her ani -
mals with di a be tes mel li tus, it can de ve lop in non di a be tic
ani mals as well (Sher ding and Chew, 1979; Wug ge ning
et al., 1992; Da vies and Wil li ams, 1993; Doi ge and Weis -
bro de, 1993; Jo nes et al., 1997; Tan, 2000; Ha zi ro glu and
Mil li, 2001). King (1995) re por ted a case of uri na ry blad -
der emp hy se ma in a calf af ter 50% glu co se tre at ment. In
our re port, glu co su ria was not ob ser ved and no glu co se
tre at ment was used. In sep tic ca ses wit hout signs of emp hy -
se ma tous cys ti tis, this con di ti on should be ta ken into
con si de ra ti on. 

The cha rac te ris tic fe a tu re in the pa tho lo gy is the pre -
sen ce of lar ge emp ty spa ces, or “gas poc kets”, con fi ned
to the area of in flam ma ti on. Ini ti al ly, the se spa ces are
gas-fil led te ars that com press sur roun ding tis su es (Hill,
1989). The mecha nism of gas for ma ti on is be lie ved to in -
vol ve the fer men ta ti on of glu co se or al bu min to car bon
di oxi de by gas-pro du cing or ga nisms in the blad der (Roc -
ca and McClu re, 1985; Quint et al., 1992). Ae ro bic fer -
men ta ti on of glu co se by bac te ria pro du ces the gas, al-
though ye ast and anae ro bic bac te ria are also im pli ca ted
(Katz et al., 1993). Very si mi lar fin dings were ob ser ved
in this case. 

Arthrog ry po sis im plies per sis tent cong eni tal flexu re
or con trac ti on of joints. It is com mon ly seen in cal ves. It
can cau se de cu bi tal ul cers and make it dif fi cult or even
im pos si ble for the calf to stand (Doi ge and Weis bro de,
1993; Jo nes et al., 1997). Sep ti ce mia due to con ta mi na ti on
of de cu bi tal ul cers with E.coli was the cau se of the emp hy -
sema tous cys ti tis in the pre sent re port.

Accor ding ly, this re port des cri bes a case of emp hy se -
ma tous cys ti tis wit hout glu co su ria in a 2-month-old male 
arthrog ry po tic Hol stein calf re la ted to bac te ri al con ta mi -

na ti on of de cu bi tal ul cers and E. coli sep ti ce mia. Al -
though emp hy se ma tous cys ti tis is com mon ly as so ci a ted
with glu co su ria, this re port in di ca tes that it can oc cur as a
com pli ca ti on of sep ti ce mia in cal ves. So me ti mes, emp hy -
sema tous cys ti tis can also be seen as a com pli ca ti on of
sep ti ce mia in ca ni ne and hu man me di ci ne. 
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