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Summary

A 15yearold.peny mare was presented for investigation of haematuria of two weeks’ dugation.
cystoscopy, multiple small pedunculated soft tissue structures were observedladdke inucosa.
Histopathological.analysis of the masses was consistentkitimic polypoid cystitis. The polypoid
lesions and associated haematuria resolved following prolonged antil@atimént. Polypoid cystitis
has not previously been described in horses. This condition should be considered a differenti

haematuriazequiring cystoscopy and biopsy to confirm a diagnosis.

I ntroduction

Haematuria,caarise fromhaemorrhaganywhere along the urinary tra@mmonly ecognised
causes of haematuria in horses include urethral dgfecisimacheet al. 1995, uroliths (Lund et al.
2013, various forms ofheoplasigFischeret al. 1985 Voeroeset al. 1993;Hurcombest al. 2008
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andurinary tract infectiongpyelonephritis and cystitigKisthardtet al. 1999 Saulezet al. 2005.
Less commady, haematuridnas been associated wéRkercisgSchottet al. 1995, idiopathic renal
haemorrhagéSchott 2009GraciaCalvoet al. 2014, certaintoxicosesincludingBlister beetle
(cantharidin)ngestion(Schoeb and Panciera 19&;hmitz1989, gentamicin toxic nephropathy
(Riviereet al. 1982 and longtermor excessive NSAID administratigAlemanet al. 2011).

The term'polypoid cystiti$ is used to describe a condition of the urinary bladder featuring
reversible outwardgrowing (polyp-like) inflammatory lesiongKili¢c et al. 2002. The conditionis a
rarecause efjresshaematuria in humarhat isoften mistakeras an indicator afieoplasic bladder
diseasdLaneand Epsteir2008. Histologically, polypoid cystitisis characteged byurothdial
hyperplasiawitimicroabscess formation within the urotheliggkelund1983. Oedema of the
submucosainfiltratiomith lymphocytes and granulocytes, increased vascularity and evidence of
haemorrhageare alsadescribedin humanspolypoid cystitiscommonlyoccursas a result of bladder
mucosal injury secondary to uroligisis(Martinezet al. 2003 or urethral cathetesation (Ekelund
1983, but in some casemunderlying aetiologys notidentified (Kili¢c et al. 2002. For humans, the
reasons for presentation are usuadifated to tddder obstruction or haematugi€ilic et al. 2002
Lane and Epsteif008. Polypoid cystitishas been documented dogsfor whichthe most common
reason for presentation is gross haematwiih abnormal urination behavioatso commor{(Moses
et al. 2002; Martinezt al. 2003;E0 Jinet al. 2009. The condition has also been reported in domestic
cattle associated with bracken fern tasis(Carvalhoet al. 2006. Polypoid cystitishas nobeen
documentediin horsesdthis reportdescribes haematunialated tahe conditionn an otherwise

healthypony:

Case details

Case history

A 15yearold Australian Riding Ponynare presented to the University of Melbournégerinary
Teaching Hospital (VTHyvith ahistory of discoloured (retinged) uringpresent throughout
urination The discoloured urine was first noticed by the ownesg@kspreviously andvasnot
associated with exercis€he owners repagt neither signs of abdominal discomfort rsagns of
dysurig strangurigor pollakiuria The mare did not have access to known noxious plants, including
bracken fernOn initial evaluationby the referring veteniarian the ponyappearedo be in good
healthwith a normal heart rate, respiratory rate and rectal temper&nli@wving sedation with
detomidifie Dormosedah 0.01 mg/kg bwi.v.), a geculum examination of the vagina and cervix
wasperformedandiwas considered normal. A urine sangoldected at the same visiad a pecific
gravity of 1.015 with dipstick evaluatiomeveaing a pH 0f8.0 and moderate proteinuri@n
sediment examation, greater thar200 erythrocytes per high powered fi¢PF)were observed
although the wwite cell count of the sample was nornyb per HPF) and there was no evidence of

casts or crystal€ulture of the urine sample was not perforrbaded orthe absence of pyuria
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67 Haematology and plasma biochemigtrgfiles collected at the time of thinitial evaluation were

68 normal Based on these findings, the pony was referred to the fgifdirther evaluation.

69

70  Clinical findings

71  On presentatioio the VTH the mare was bright and alartd in gooctondition(BCS 6out of9)

72 (Hennekest al=1:983. Restingheat (44 beats/mipandrespiratory(14 breaths/miprateswere

73 normal with.no abnormalities appreciatedtbaracic auscultatiarRectal temperature was 37.7°C

74  Oral nuceus.membranes were pimkth acapillary refill timeof less than two secondso evidence

75  of mucosal haemorrhageiggeste of primaryhaemostatic dysfunctiomas presentHydration,

76  based on skin tgor, jugular refil and mucous membrabaracterwas considered adequaide

77  pony showed.nessigns of abdominal discoméorévidenceof urinary incontinencer stranguria

78  during evaluation at the VTH

79 Themare'was sedatedth detomidine Pormosedah 0.01mg/kgbwt i.v.) andbutorphanol

80  (Torbugesit 0.01mg/kgbwti.v.). Vaginoscopywasunremarkable and thexternalos of the cervix

81  wasclosed with no discharge evidefllystoscopy revealegrossly reetinged urinethatwas

82  evacuatedising gentle suctianThere wasio evidence ofabulous materia@ccumulation witin the

83  bladder The majority of the bladder mucosa appeared grossly normal; however, theravkgrie

84  small,polypoidstructuregrojecting from the mucosa throughout the bladééay 1). Haemorrhage

85 from the mucosal attachment of several of these lestassevidentSeveral pinch biopsies were

86  collected fromlesions and tlagjacent (grossly normal) bladder mucosa and submitted for

87 histopatholegyUrine expelled from both ureters appeared grossly normal.

88 Following cystoscopy, gdpationof the bladdeper rectumwasperformed with no

89  abnormalities appreciatedransrectaultrasonographyevealed focathickening of thébladder wall

90 andfocal irregularitiesof the bladder mucosaranscutaneous ultrasonography of the kidneys was

91  considered normal.

92

93  Histopathology Results

94  Histologic examinatiof thepinchbiopsy sampleglentifiedintracellular swellingand cystic

95 vacuolationof epithelial cellsand there was accumulation of mildly degenerate neutrophils forming

96  microabscessd§ig 2A). The urothelium was hyperplastic with neutrophilic infiltration accompanied

97 by diffuseoedemayof the submucosa and dilation of submucosal véSgekB).

98  Superficially, the epithelium was intact with fibrinosuppurative exudafibere were moderate

99  numbers ofyram positivecocci locatedvithin fibrinosuppurative exudaia one (the largest) sample
100  but this was not observed in others. Histopathology of the apparently normal mesxezsad mildly
101  oedematous epithelium with minimal evidence of inflammatimevidence of atypical celksr
102  mitotic figures to suggest a ndastic processvas present in any of the sections examiBaded on

103  thehistologicfindings, a diagnosis of chmni polypoid cystitis was made.
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Differential diagnoses

Neoplasia of the urinary tract was considereabt likely at the time dhitial evaluation at the VTH
although the appearance of the bladder mucosa was not consistent with predscisbed bladder
neoplasms Squamous cell carcinonfgischeret al. 1985 Serenat al. 2009, transitional cell
carcinomaLisewskiet al. 2015, lymphosarcomé&Sweeneyet al. 1991;Meyeret al. 2006 and
leiomyosarcomd@Hurcombeet al. 2008 have been reported as causes of haematuria in horses,
although.they.are.typically associated with difficulty urinating and/oesyistillness which was not
evident in this patient. Other differentials included benign fibromatous/fibrodplthelyps(Fischer
et al. 1989, wrothelial papillomar polypoid formation secondary to cystitis although thieiatvo
havenot beempreviouslydescribed irhorses (Tsuzuki and EpsteiB009. Pyelonephritisas a cause of
the haematuriaras considered unlikely given the pony’s good healthtaacbsence afigns ofa

systemidllness on physical examination, haematological analysisigndlysis

Treatment

Based orreportsin dogs withpolypoid cystitis, a 2veek treatment i@l of trimethoprim
sulfadimidine(Trimidine’; 30mg/kgbwt per os q12h)was initiated The significance of the bacteria
observed histaldgally was unclear; however, based on the clinical course (see bilosk
assumedhata bacterial infection was at least a component of the aetidlbgymare was discharged
from hospitakthe same day of examinatiBepeat gstoscopywas scheduled for 2 weeks’ time, with
view to performurine culturef there was no evidena# clinical improvemenfollowing empirical

antibiotic treatment.

Outcome and follow-up

Two weeksafter theinitial presentation, communicatiia a telgophone conversatiowith the owners
indicated that the haematuria had resolved andtikanaraemainedtherwise healthy. gStoscopy
was postponed andeatment witlthe potentiated sulphonamid®ntinued Repeat cystoscopy was
performed approximatel§ weelks after presentation to the VTid monitor the response to treatment
Subijectively, he appearance of the urine was much improved although there hditleenno
change in the appearance of thecosapolypoid lesiors. Urine collected from both uretevas
grossly normal in.appearanaehite cell countestimatedrom ahaemocytometarerell
leukocytesiL from the left ureteand10 leukocytesiL from the right Both samples also had
increased red cell'’counts (19,829,621 erythrocytes/uL); this was thought to be a result of trauma
associated with sample collection or perhagsicoureterareflux. Renalhaemorrhagavas

considered unlikely based on the overall clinical picture but could not be comgetithgedNo
bacteria or neoplastietis were identifiedn either sample. Due to the clinical improvement, @rin

culture was noperformedandantibiotic treatment was continued fofurther2 weeks.
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Oneweek after discontinuing antibioti¢6 weeks after initial evaluation), cystoscopy
revealedgrossly normabrineand both ureters were observed to expel urine that was grossly normal
There was a marked reductiontime number and size tfe polypoid lesiors with only afew areas of
slightly raised, irregular bladder mucasad noeviderce of haemorrhag®iopsieswere not collected
nor were furthewurinalyses performediue to the clinical improvement.oNurther treatment was
prescribed andithe owner was advised to revisitéwéeks’ timeunless the haermaia reoccurred.

Prior to thefinal cystoscopyand 8weeks after discontinuing antibiotic therapietowners
had notobservedhe ponyto urinate.Redtinged urinewasfoundupon bladder catheterisatiand 2
small, slightly raise@dreas of mucosaere presenvn cystoscopyAnother larger, more pedunculated
mass was also netedrine expelled from both ureters appeared grossly notinstiopathological
evaluation ofia,pinch biopsy collected from thegyéa massonfirmed polypoid cystitisGiven the
clinical improvement previouslgchieved wittpotentiatedsulphonamide treatmera 4-week course
of trimethoprim sulpadimidine(30 mg/kgbwt per os g12h) was reinstigated.Telephone followup
with the owner®neand 5 months after discontinuing medicatienealed that the pony’s haematuria

hadresolved

Discussion

Polypoid cystitis is\anon-neoplastiacondition affecting théladder mucosthatis associated with
gross haematuria in humans and dogsdmifar as the authors are aware, haprstouslybeen
reported in"horsed fibromatous polyp characterised by fibrous tissue covered by transitional
epitheliumhas been described in one hofSischeret al. 1985. However, that case lacked the
histologicalsigns of inflammation of the lesions observed in this,casa did not display the
hyperplastie transitional epithelium with associated inflammation and oedethés tasea
diagnosis opolypoid cystitiswas madén an otherwise healthy middeged ponyased on
histological findingsAlthough surgicatemova of polypoid lesionss the recommended treatment
human patientsesolution of haematur@anda markedregression ofhe lesiols wereachievedn this
case with prolonged, broagbectrum antimicrobial therapy.

Polypoid cystitis isuggestedo arise from chronic irritation of the bladder mucosa. In
humans the condition is most commonly associated with an indwelling urinary cadtietarghthe
condition has been reported in theexix=e of urinary catheterisatigilic et al. 2002 Young1988§.

In dogs polypoid.eystitishas been associated with bactemi@harytract infections androliths
(Martinezet al. 2003. However, a definitive aetiology has not yet been determined for dogs and it is
unclear whéter the associated bacteiirgflectionis acause oa consequence of the polypoid lesions

In the medical literature, the terms polypoid and papillary cystitis have hiadtpiieen used
interchangeably. However, whilhe two conditions represent a continuum bath are characterised

by inflammation and proliferation of the bladder mucosal epithelium, polypoid anidapapystitis

can be distinguished grossly andtbair histological appearandgrossly, polypoid Isions appear as
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178 oedematous, brodohsed outgrowths of the epithelium while papillary lesions appear dsahih
179  like projections(Young2009. Polypoid cystitids frequentlyconfused with urinary tract neoplasia
180  based on both gross inspection at cystosemmyin some casesistology. A human study reported
181 that26% (41455) of cases opolypad cystitiswereinitially incorrectly diagnosed as papillary

182  urothelial neoplasméroung 19881 ane andEpstein2008. The prevalence of haematuria in humans
183  with polypoidseystitis has not been reported, but 82% of canine cases reppres#int with gross
184  haematurigMartinezet al. 2003. Simultaneous regression of the polypoid lesions and resolution of
185  the gross haematuria immbination with the overall clinical picture suggests that, in this mare,
186  haematuria resulted from bladder mucosal bleediagvever it can often belifficult to definitively
187  exclude other sages of haemorrhage

188 Cystitis,is‘'uncommon in horses and not typically associated with obvious haemnaturi
189  although this mighdepend on the underlying cause arderity ofdiseaseThe significance of the
190  proteinuria dete€ted on initial dipstickineanalysis is questionable in this case, as there were no
191  other ndicators ofirenal diseas&d quantification was not performelkalotic urine or increased
192  haemoglobin concentratiomsll both result in a positiv@rotein reaction on dipstick analysikg

193  latter being the most likelgxplanatiorin the current cas@Vilson 2007). Urinalysis was not

194  consistent with an ascending bacterial infection of the bladder and predisposing)(é&agtor

195 urolithiasis|or neurological bladder dysfunciidor cystitiswerenotidentified inthis case Further
196  nosigns of abnormal urinath or systemic illnessverereportedto suggesh preexisting cystitighat
197  could have led,to formation of the polypoid lesiohiseclinical improvemenfollowing antibiotic

198 treatmenprovides circumstantial evidencelmdcterial involvementyrinary culture might have

199 helped to delineate thedlationshipbut, unfortunatelywas not performed in this caseterestingly,
200 numeroudacterial species have bearitured from dogs with polypoid cystitis perhaps sugggst
201  that opportunistic bacteria are harboured within the polypoid tissue rathemathgingthe lesions

202  (Martinezetal. 2003. In addition b urine culture, culture dbiopsy sampleds recommended as urine
203  culture isoften negativeeven when bacteria are preséfitic et al. 2002 Martinezet al. 2003.

204 Where relevant, the removal of potential irritants is advodatathe resolution of polypoid
205  cystitis.Removal of permanent indwelling urinary catheters resultelisappearance of thpolypoid
206 lesionsin one case seriéis human patientéEkelund1983). If this fails, surgical excision or partial
207  cystectomy isecommendednd isconsidered the more effectitreatment strategfpr polypoid

208  cystitis inhumans.and dogilic et al. 2002 Martinezet al. 2003. Antibiotics such as amoxicillin,
209  enrofloxacin and potentiated sulphonamides have been used with initial resolution af sigris in
210  dogs but cessation of treatment was generally followed by recurrence of haenfsianiimezet al.
211 2003. Thedecision to use a potentiated sulfonaniidthis casevasbased orthe availability of an
212 oral formulation to facilitate longerm administration by the horse’s ownétsproadspectrum of

213 activity andtheability to reach high concentratioimsthe urinary trac{(Duijkerenet al. 1994).
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214 As with many clinical cases, financial constraiintsted some aspects of thievestigation of
215  this caseAs mentioned, culture of urine and biopsy samples might have hiddpexnine theole of
216  bacteriam this condition andllowed more targeted antimicrobial therapkieThigherythrocytecount
217  and leukocytepresenin the ureteral samples was considered tiloslly due totrauma during

218  sample collectionjosecondaryo vesicoureteralaflux rather than of renal origibut thiscould not
219  beconfirmed.with concurrent or followp analysis from ureteral and bladder urinary samples
220  Additionally,.inconsistencyn the way thaerythrocytecountswere reportegbrevented useful

221  comparison.betweenrine samplescollected from different sites (ureter versus bladder)and

222 different timepoints. This last poirttighlights the importance of consistetesting methodology
223 particularlyin"chreniccasesA final cystoscopy to confirm complete resolution of the polypoid
224  formationwould.have been ideddut was noperformed.

225 The@etiologyof polypoid cystitis in humans amtbmestic animals appears complex and
226 remains poorly understood.Wst the condition is commonly associated wititation or trauma to
227  the bladder mucos#is isnot always the cas€urther, the role of bacteria in polypoid cystitis
228 remains to be elucidate8urgcal removal iscurrenty advocatedor treatmenof polypoid cystitis in
229  dogs and humartsecause, diibugh initially responsive, the condition tends to recur with even very
230 prolonged courses of antibiotiddowever, in tk equinecasedescribed hergemission oresolution
231  of the conditiorappearedo be associated with the prolonged administratidoradidspectrum

232 antibiotics, suggesting thatomecases of polypoid cystitisight notrequire surgical intervention.
233
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Figure legends

Fig 1: Cystoscopic view of one of the polyps emerging from the bladder mucosa at the inttial vis

Fig 2A: Biopsy of urinary bladdedisplaying markedly hyerplastic urothelium with neutrophilic
infiltrate and intraepithelial microabscess formation, supported by lemssatous submucosa. HE

stain.
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Fig 2B: Biopsy of urinary bladder (at higher magnification) showing projections of higstip
urothelium with multifocal neutrophil infiltration, supported by oedematousnstrmontaining

marked dilated vessels. HE stain.
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