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X.I'. XatCnyiavvékng!, M.E. Mudwvdkng!,
M.N. Xapidopiyeddkng!, M. I1atoikag?,
A. Padda3, A.P. Koutivag!

IMEPIAHWH. Zwv Kuvikd ITalodoyiag Zdwv Zuvipopidg
npookopiotkay évag Ontukég oxirog puliig collie, nhikiag 7 xpé-
vov (nepiotauxkd 1), évag apoevikdg piydg @uiiic Kaukdoou, 3 xp6-
vov (mep1otatkd 2), ka1 tpeig apoevikoi okGlor puiig Ieppavikdg
no1pevikdG, pe nhikia 11 (nepiorauxd 3), 8,5 (nepiorauxé 4) ka1 10
(neprotauké 5) ypdvia, aviiororxa, pe 10t0pik6 avopediag, kard-
mwong, eikoing kénwong, Svonvolag kar mpooodeutikig 516-
YKo0ng g Kothiakig kordtrag, ug teAevtaieg 10-60 npépeg. H
kakd Operrukd kardoraon (5/5), n Pubiémra wv kapSiaxdv wovev
(5/5), o aoBeviig (5/5) ka1 mapdSoog (2/5) opuypde, o aoking
(5/5), n eronvevouki 1 ki SGonvora (5/5) ka1 n Sidracn g opa-
yiuSag @réag (2/5) frav wa kupidtepa cuptdpaAta, EVo ota oU-
xv6tepa evpripata ané my apatodoyiki kai n Proynpukia e§étaon
otov opé tou aipatog nepriapPévoviav n @pipn oudetepoihikh
Aevkokutdpwon (3/5), n depgonevia (3/5), n eworvonevia (3/5), n
unonpwteivaipia (5/5) kar n av§npévn ouykévipwon tou aldrou
oupiag (3/5). Ané v akuvodoyiki kai unepnyotopoypa@ik Ste-
petvnon, SramotwOnkav peyadokapdia pe opaipiké oyfipa tng
kapdiakig okidg ka1 nepikapdiaxh ourdoyr o 6loug Toug okUAoUG,
kaBdg emiong kar aokitng, meupruxh cuddoyh ka1 ywpokaraktn-
uki addoiwon oo tofywpa tou Se&1o0d kéAnou g kapSidg oe né-
Ve, Téooepa ka1 éva nepiotaukd, avtiotorya. Kad wmv nepikap-
S1oxévinon apaipéOnke ané 6ra wa (da peyddn noodnra dunkrou
aipoppayikoy uypoy, pe anotédeopa my dpeon Pedtiwon g khi-
vikig toug eikévag. H @uoikd, ynpuxd ka1 kuttapodoyiki e§étaon
tou nepikapdiaxoy uypot Se Porbnoe oty aruodoyikd Sidyvwon.
Kartd m vekpotopkn kat 1otonabodoyixi e€étaon o éva oxido (me-
protauxké 3), nou anefiwoe perd and 25 npépeg, SramordOnke ar-
payyetoodpkwpa oto §e§16 kéAmo tng kapdidg pe peraotatikéc
eotieg otoug nveupoves, ‘Evag Sedtepog okddog (nepiotauké 5)
nmé0ave éva priva petd v nepikapSiokévinon ané abieukpiviota ai-
ua. Avtifeta, ta unéloma {wa (mepiovauxd 1, 2 ka1 4) napépervay
kAvikd uyid yia S1dotnpa 16, 2 ka1 8 pnvarv, aviicrorya.

Aé&e1g eupempiaong: kapSiaxdg emnwpatopds, apoppayiki ne-
pikapSiakn ouddoyn, okGAog

Epeuvntikn
Original article

Cardiac tamponade secondary to
hemorrhagic pericardial effusion in

five dogs

Hatzigiannakis C.G.!, Mylonakis M.E.1,
Saridomichelakis M.N.1, Patsikas M.2, Psalla D.3,
Koutinas A.E.!

ABSTRACT. A 7-year old female collie (case 1), a 3-year old
male Caucasian-cross (case 2) and three male German shepherds
with an age of 11 (case 3), 8.5 (case 4) and 10 (case 5) years,
respectively, were admitted with a history of decreased appetite,
depression, exercise intolerance, dyspnea and progressive abdominal
enlargement, for the last 10 to 60 days. Poor body condition (5/5),
muffled heart sounds (5/5), weak femoral pulse (5/5), ascites (5/5),
inspiratory or inspiratory-expiratory dyspnea (5/5), pulsus
paradoxus (2/5) and jugular vein distension (2/5) were the
prominent clinical findings, while mature neutrophilic leukocytosis
(3/5), lymphopenia (3/5), eosinopenia (3/5), hypoproteinemia (5/5)
and increased urea nitrogen (3/5) were the most prevalent
clinicopathologic abnormalities. Apart from a space-occupying
lesion onto the right atrial wall of one dog (case 4), radiographic and
ultrasound examination showed a globe-shaped cardiac silhouette
(5/5), pericardial effusion (5/5), ascites (5/5) and pleural effusion
(4/5). A large amount of non-clotting hemorrhagic effusion was
drained during pericardiocentesis, resulting in rapid clinical
recovery. Physical, chemical and cytological evaluation of the
pericardial fluid was non-contributory in the differentiation between
neoplastic and non-neoplastic causes of these effusions. Case 3 died
25 days post-pericardiocentesis; right atrium hemangiosarcoma
and pulmonary metastases were documented on post mortem
histopathological examination. Another dog (case 5) died of
unknown causes one month after pericardiocentensis. On the
contrary, dogs 1, 2 and 4 were still clinically healthy for a follow-
up period of 16, 2 and 8 months, respectively.
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EIZATQI'H

O epurapdiaxéc ovhhoyéc (ITX) oto onvho, wov dua-
TUOTWHVOVTOL OYETA OUYVA OtV ®ALvLrY] TTOAEN, elval To
amotéheona dudgopmwv Totjoewy Tov TEQLAQdLOV, OV-
¥ VOTEQQ SUE TV EVOO- 1AL EEM-RAQILOXDY VEOTAAOUA-
TOV TG TEQAQOILOMNS ROMGTNTOC (CpayYELOOGQHRWU
Tov deELov nGATTOV, veomhdouoTo g fAong ™e ®oeoude,
puecofnhimua) xan ™ Womabolc pheyUovig Tov TEQL-
1ddov (LWomabiic alpoopayry tepLradiartj cuhhoyn-
IAIIX) (Berg »ow Wingfield 1984, Bouvy nau Bjorling
1991a, Kerstetter xow ovv. 1997).

H ovihoyn vypol otov teptradiond odxo meoLoitet
™MV EXTTVEN TOU ToLMRATOg TS OeELAE ®othlag no peww-
VEL TOV TEMHOOLOOTOMKRS TG GY®O, UE OTOTEAEOUQ TV
aUEnom g nevrowic ehepurng mieong (KPIT) wow ) on-
povTiry welwom tov »otd Aemttd Gyrov ailporog (Kittleson
»aou Kienle 1998, Smith xow Rush 2000). Ou cupoduvopunég
QUTES OLTAQAES, TTOV XOEOXTNEILOVY TOV ®aEOLARGS ETTL-
aopotiopd (KE), eEaptdviar ®volng amd to guud av-
Enong mg evdomepuradioniic mieong xou Aydtego amnd
ToV Gyro Tov TeQradLaxot vyeot (ITY). H yoryoon ma-
aryayt] axrdua now urot Gyxov (50-150 ml) ITY eivau dv-
vatd va mpoxaiéoel oE0 KE »ot #apdloyev] ®atasthn-
Ela, evo, aviiBeta, 1 TEOOOEVTLRY CUYREVIQWON AxrOUL
%o peydiov dyrov (>1000 ml) ITY odnyet og yodvio KE
now OeEld ouppoonTrn rapdionti avertdorela (AZKA)
(Kittleson xaw Kienle 1998, Sisson zow Thomas 1999, Smith
»at Rush 2000).

S1ig ovyvitepeg wMviréc exdnlawoelg tov KE megi-
happdvovton 1 puBdmTa Twv ®aEdaR®OY TGVWV, 0 aobe-
g 1 omavidteQa 0 TaEAd0EOS aETNELOXGS OPUYUGS, 1)
dudToion e opaytdag hépag, o aorimg, n dvomvoa, 1
TayvvoLa, 1 e0rokn vémwom, 1 avope&ia xat o Mjbagyog
(Berg nan Wingtfield 1984, Sisson »ow Thomas 1999). H
dratiotwon e [IZ eivon oxetnd evroin pe fdon ta gv-
orjuata ™g axrTVoAOYLRS ®at WLaTEQa TN VITEQNYOTO-
poyoaguxtc eE€taong e #aeduds (Smith xew Rush 2000).
AvtiBeta, to vroxreluevo alto, mov mpordieos v I1Z,
TOQAUEVEL OUYVA AdLEVRQIVLOTO, RGO KO LETA TNV CvdL-
Avon tov ITY xow v wotomaBohoywwr| eE€taon Tov meQL-
%ddiov (Sisson xow ouv. 1984, Stepien zow cuv. 2000, Day
»at Martin 2002).

AveEdomta and to alto tov KE, 1 mepunapdioné-
VINom amoteAel v dueon Begoameia exhoyng, emeldy| emi-
Tyydver mv owpoduvourt) otabgpomoinon tov Lwov
(Bouvy »ou Bjorling 1991b, Smith xow Rush 2000). EEGA-
Aov, 1) TeEraEOLEXTOM] CVEGVEL OUOVTIXA TO XOOVO ETIL-
Blwone oe oxVhOVES e YNUELOOEXTOUA KOL VITOTQOTILE-
Covoa TATIIZ, GyL GUmS %o 08 TEQLOTATIRG UE CLLULOLYYELO-
odormua 1 pecotnhiopa (Dunning xow ovv. 1998, Vicari
®aw ovv. 2001).

Sy epyaoio avt] avagpéQovtal oL *AVIKES ERONAD-
OELS, TOL EQYOOTNOLOXA EVOHUOTOL, 1) OEQATEVTIXT AVTLE-
Tamon xou ) eEEMEN mévie onthwv pe TIX.

INTRODUCTION

Canine pericardial effusion (PE), which is common in
the clinical setting, is the result of various pericardial
disorders; cardiac neoplasms (hemangiosarcoma, heart
base tumors, mesothelioma) and idiopathic inflammation,
resulting in idiopathic hemorrhagic pericardial effusion
(IHPE), are the major causes (Berg and Wingfield 1984,
Bouvy and Bjorling 1991a, Kerstetter et al. 1997).

Fluid accumulation within the pericardial sac impairs
right ventricular compliance and diminishes end-diastolic
right ventricular volume, thus raising central venous
pressure (CVP) and reducing cardiac output (Kittleson
and Kienle 1998, Smith and Rush 2000). These hemo-
dynamic consequences, characterizing cardiac tamponade
(CT), are mainly affected by the fluid accumulation rate
and the subsequent rise of intrapericardial pressure. Rapid
accumulation of even small fluid volume (50-150 ml) may
lead to acute CT and cardiovascular collapse, while
progressive development of voluminous effusions (>1,000
ml) is typically manifested as chronic CT with right-sided
congestive heart failure (Kittleson and Kienle 1998, Sisson
and Thomas 1999, Smith and Rush 2000).

Common clinical manifestations of CT include muffled
heart sounds, weak arterial pulse or, less commonly, pulsus
paradoxus, jugular vein distension, ascites, dyspnea,
tachypnea, exercise intolerance, anorexia and lethargy
(Berg and Wingfield 1984, Sisson and Thomas 1999).
Confirmation of PE is relatively easy, based on thoracic
radiography and cardiac ultrasonography (Smith and Rush
2000); however, the underline cause of the effusion
frequently remains elusive, even after fluid analysis and
pericardial histopathology (Sisson et al. 1984, Stepien et al.
2000, Day and Martin 2002).

Pericardiocentesis, irrespective of the cause of PE, is
the single most important treatment aspect, restoring the
patient to a near-normal hemodynamic status (Bouvy and
Bjorling 1991b, Smith and Rush 2000). On the other hand,
pericardiectomy may significantly increase the survival
time in dogs with cardiac base tumors and recurrent IHPE,
although it is apparently of no benefit in cases of heman-
giosarcoma and mesothelioma (Dunning et al. 1998, Vicari
et al. 2001).

This study presents the clinical and clinicopathological
findings, treatment and outcome in five dogs with PE.

MATERIALS AND METHODS

Study population included a 7-year-old female collie
(case 1), a 3-year-old male Caucasian-cross (case 2) and
three male German shepherds, with an age of 11 (case 3),
8.5 (case 4) and 10 (case 5) years, respectively.

Clinical examination, complete blood count, serum
biochemistry, urinalysis, serology for Dirofilaria immitis
adult female antigen (Canine Heartworm PF, IDDEX)
and anti-Leishmania infantum antibodies (Snap®
Leishmania Test Kit, IDDEX), Doppler arterial pressure
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YAIKA KAI MEGOAOI

Ztovg oxrvhovg T nehétng mepihappdvovial évag On-
Mnde, pulg collie xow nhriag 7 xedvov (teprotatind 1)
%O TEOOEQELS LOOEVLXOL, OITO TOVG 0TTOloUS O €VOS 1TaY
uryds g puins Kavrdoou nhxtog 3 xodvov (egotatt-
%0 2) %ot 0L VITGAOWTOL TOELS aviray ot puin Tepuavindg
TOLEVIXGG, ne nhxia 11 (epuotanxd 3), 8,5 (mepuota-
©wrd 4) vou 10 (meQuotatird 5) xodvia, avtioToLya.

e Ghovg Toug orUAovg Taryuatortow Bnre TAjong #AL-
v}, cupatoroywmiy o froynuxti eE€taon, avdlvon ov-
WV, 0Q0AOYLXY] EEETAON YLOL TV CVIYVEVON AVTLYGVOU TV
eviiMrov Onhurav orolirwv g Dirofilaria immitis
(Canine Heartworm PF, IDDEX) xou aviiooudtmv omé-
vavt ot Leishmania infantum (Snap® Leishmania Test
Kit, IDDEX), ué€tonom tg aQmotaxig stieong ue ™ uébo-
do Doppler (Vet/Dopp™ Model 100, Sensor Devices INC)
raw nhextoonadoyodgnua (HKT). H amewovionx] Oie-
evvNoN epLeAdUPave, 0g GAOL TOL TTEQLOTATLRA, OTTAES UK TL
voyoOupies Tov Bpaxa og TAAYLLL ®aL Qoo Aj-
YN KL VITEQNXOTOROYQAPLRTY OLEQEVVION THE RAEOLAS KoL
™G xotarnc ®othdtrag, pe m yeron dwwdidotatov €y-
XOWuov vitenoTopoyedgpov (Apogee® 800, ATL).

210 0UVOLO TV ORVAWV TEOYUATOTTOWNON®RE dueca
AVOROVPLOTLRY TTEQLRAQILOREVTNON RAT® 0T MAEXTQO-
®raEdLoyapwy oearorotinon. Lo 10 orond avtd,
votepa amd T xoeynon neewotuxdv (wdatohdun 0.2-0.5
mg/kg 2B, eviogiépLa oe ouvdvaoud pe peviaviin 5-10
ug/kg =B, evdopréfia), oL oxvlot TotoheTovvtay o aoL-
oteEn] Ayl rotdulon xa to deEL6 nuBbwednLo TEOoE-
Tolpaldtay vité ouvOreg yewpoveywmis aonypiag. H me-
QUAQOLOREVTNON YVGTOV UE EVRAUTTO OPAYLTLOKG Kot
fetijoa dapétoov 16G (Cavafix®, Braun), wov fjtav ouv-
dedeuévog nue atpryya 60 ml, péow cLOTHUATOS TOLTAYS
duddov. Apywd, o rabenijoas eloaydtay ot Boooxriry
OGN TO, PECW TOV 50V UEGOTAEVQLOV SLOOTHUATOE OTO
YPog g ovORoThevELrg cUVAEBEMONG, VITS aEvNTLXT
TEON, YLOL TV QTTOUARQUVOT] TOU TTAEVQLTLXOD VYQOU. A%O-
AovBovoe 1 dLdtENon TOv TEQLRAEIONOD TAXOV %Al 1
avaEEopnon g uéylotng duvartic moodmtag Y
(Alleman 2003).

H Mjym Oelypatog epLtovainod vypot yio duayvo-
OTHOUG OROTTOVG YIVATAY HETA TNV TTEQLRAQILOXREVTNON, UE
™mv eloaywyn metahovdag 19G, 1-2 cm miow asté Tov op-
QahG row Alyo TAGyLo astd T LEOM YoaUUH, UETA a6 ®E-
voon ™g ovoddyou xiotg (Alleman 2003).

H avdlvon tov ITY mepehdufave tov mpoodioptond
TOV aupatorEit) oe cwhjva Wintrobe, T uétonom tov &t-
drov BAEOVE ®OL TWV OMXMDV OTEQEDV OTO VITEQREIUEVO
VY6 ue ewdwd dablaoipetoo (Clinical refractometer,
Shuco Co), ™ p€ronon tov pH pe xomUATOUeTOIXES TaLL-
vieg eupdmtiong ovpwv (Combur-10-test, Boehringer
Mannheim) zow Tv ®uttaQoroywr eE€Taom emyIoudTmy
(xowon Giemsa) atd ™mv vepreipevn otolfdda Twv eou-
0oV awpooparplmv Tov awpatoxit. Avitibeta, oto Hw-
QUALRO ROL TO TTEQLTOVAIRG VYQEO UETEOUVTOY UGVO TO EL-

measurement (Vet/Dopp™ Model 100, Sensor Devices
INC) and electrocardiography (ECG) were performed in
all dogs. Diagnostic imaging studies included survey lateral
and dorsoventral thoracic radiographs and two-dimen-
sional cardiac echocardiography (Apogee® 800, ATL).

Pericardiocentesis was performed in all dogs, imme-
diately after diagnosis, under ECG monitoring and light
sedation (midazolam 0.2-0.5 mg/Kg BW, intravenously, in
combination with fentanyl 5-10 ug/Kg BW, intravenously).
Animals were restrained in left lateral recumbency and
the right side of the thorax was aseptically prepared. A
through-the-needle, 16G, flexible jugular catheter
(Cavafix®, Braun), connected via a three-way stopcock to
a 60 ml-syringe, was inserted into the pleural space under
negative pressure, through the fifth intercostal space near
costochondral junction, and subsequently into the
pericardial space, to remove as much pericardial fluid as
possible (Alleman 2003).

Diagnostic abdominocentesis was performed after
pericardiocentesis, using a 19G butterfly needle, inserted
into the peritoneal cavity 1-2 cm caudal to the umbilicus
and just lateral to the midline, following urinary bladder
emptying (Alleman 2003).

PE analysis included measurement of packed cell
volume (Wintrobe tubes), total solids and specific gravity
(Clinical refractometer, Shuco Co), pH (urinalysis strip
reagent, Combur-10-test, Boehringer Mannheim), as well
as cytological evaluation of Giemsa-stained buffy coat
smears. Total solid and specific gravity measurement,
along with cytology after centrifugation (2,000 rpm for 5
minutes), were also performed in pleural and peritoneal
fluid samples.

Patients were hospitalized for 24 hours after pericardio-
centesis and furosemide (2 mg/Kg BW, every 12 hours,
orally) was administered for 5 days. At this time point tho-
racic radiographs and cardiac ultrasound were repeated.

RESULTS

According to the history, all five dogs demonstrated
anorexia, depression, exercise intolerance, respiratory
distress and gradual abdominal enlargement during the last
10 to 60 days (mean: 33 days). Physical examination
revealed poor body condition (5/5), muffled heart sounds
(5/5), weak femoral pulse (5/5), ascites (5/5), inspiratory
(2/5) or inspiratory-expiratory (3/5) dyspnea, pallor (2/5),
bilateral dullness of the lower lung fields on thoracic
percussion (2/5), pulsus paradoxus (2/5) and jugular vein
distention (2/5) (Table 1).

Clinical pathology disclosed mature neutrophilic
leukocytosis (3/5), lymphopenia (3/5), eosinopenia (3/5),
monocytosis (1/5), anemia (1/5), thrombocytopenia (1/5),
hypoproteinemia (5/5), increased urea nitrogen (3/5) and
creatinin (2/5) concentrations and elevated serum
alaninoaminotransferase activity (1/5) (Table 2). Urinalysis
was unremarkable in all five animals, serology for L.
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dwnd BAEog xaL to OAMKA OTEQEC, EVA VMKO YLOL THV RUT-
tagohoywij eEétaon Aappavdtay and tov mubuéva ewdi-
20U OVIXOU OwAnvaplov, H0TEQN A6 PUYOREVTONOT OTLS
2.000 otpoég yia 5 Aemrd.

Metd mv meorapdLorévinon axolovBoioe eLrootte-
TOAMEN TAEAXOAOTONON TV THwV, YOONYNOT POVEOOE-
uedng (2 mg/kg =B, ndbe 12 heg, amtd 1o oTéua) Yot did-
OTNUA TEVTE UEQDV, OTO TEAOE TOV 0TTolov emavalappa-
VOTOV 1] ARTLVOAOYLXRT] ROLL VITEQNXOTOUOYQOPLXTY EEETOON
™S »oEOLAC.

AIIOTEAEXMATA

SHUpWVO PE TO LOTOPWXS, GAOL OL ORTVAOL TS UeAETNG
sopovotalay avopeEia, xatdmtmon, e0roln #OTmaor, dU-
OTVOLOL RO TTOOEVTLHY] ALOYRWON TG KOLMORTS KOWNG-
™rag ®atd ™) dudorera Twv tehevtainv 10-60 nueedv (ué-
00¢: 33 nuépeg). Zmv xhvix eE€taon duamotdOnray
rou Boemtnt] natdotaon (5/5), fubidmra Twv vaEdo-
1OV IOV (5/5), ao0eviic oguynds (5/5), aoxrimg (5/5), ev-
omvevotrn (2/5) 1 wrty (3/5) dbomvola, wyedtta Twv
Prevvoyovamv (2/5), aupotepdmhevon vroupritnto oto
ROTATEQO TTVEVUOVIRA, TTE Ol #OTA. TV ETTIXEOVOT TOV O-
paxa. (2/5), mapddoog agmolards apuynds (2/5) »au
dudraon g ogayindac @répag (2/5) (Mivarag 1).

Sta gvejuarta ™ alpatoloyriic eE€taong meplhau-
Bavovrav n deun ovdetepopuiirt Aevroxuttdomon (3/5),
N Aepgomevia (3/5), n ewowomevio (3/5), n wovorveivo-
on (1/5), n aveupio (1/5) »ow 1y Bpopporvtragomevia (1/5),
eva amd g Proynuiréc eEetdoelg 0Tov 0046 TOU OlUATOS
drarmotdOnray vrompmtelvauia (5/5), avEnuévn ovyxé-
VIEwon Tov aldtov ovpiag (3/5) row g rpeamvivng (2/5)
%ol QVENUEVT dQUOTNOLETITOL TNE CACVLVOOULYOTQUVOPE-
pdong (1/5) (ITivarag 2). Ta amoteAéopota mg avdivong
TV 0UQMV 1jtay uotohoyrd oe Gha ta Lwa. H ogohoyt-
%1 eE€Taom Yo ™ Agtopavimon Hrav aQviTry, eve Evag
oxUhog (TeQLoTOTXG 5) fTtay 0gohoyrd OeTirdg yion T O
pouhaimon (D. immitis). Yrdtoon (ovotohut| mieon
<125 mmHg) dramotdOnxre oe Teelg orlovS (TTeEQLoTa-
wwxd 1, 3 zow 5), 1 ovotolxy tleon TwV 0TIV RUUOLVE-
tav anté 110 og 120 mmHg (péoog: 115 mmHg) wow m dwa-
otolx1} and 60 wg 65 mmHg (uéoog: 63 mmHg). Xto
HKTI/po mogamentnxe pelimwon tov duvourotd tov ov-
urréynatog QRS (R €napua mrpdtepo amd 1,0 mV oty
amaywyr IT) ota epuotatird 1 wow S (Ewdva 1) vow evai-
Maoadueva QRS ovpmhéyuata (electrical alternans) ota
meoLotaTvd 3 na 4.

Zto. amhd axtvoygagiuata tov Bdpaxa dlomotd-
Bnxe peyohoroadio ue opalErd oxfua g ®aEdaxyic
oxrdg (5/5) row pétora Ewg peydin moodmra mhevoLtinot
VYOV (Tteprotatirnd 1, 2, 4, 5) (Ewdva 2). Me tov ven-
YOTOROYQUPKG ELEYXO OLOTTLOTMONRE M TOEOVOTA TTEQL-
rnadtaxtc ovhhoyig (Ewdva 3) ran empeforddnne n
mhevoLTLry] ouAhoyY] O TEVTE R TEOOEQELS ORUAOVG, aVTi-
OTOLYQ, EVEH OTTELROVIOTNRE ROl YWEOXATARTNTLKY EEEQ-
yaoio oto Tolymua Tov deELol ®OATov Tg ®aEdLdS OTo TTe-
ootatnd 4. Emmhéov, aonritg rou peyokonmario pue Oud-

Mivaxag 1. Evporjuata awd mv xAwint} eE€taon og 5 oxvAoug
Ue ®aEOLOXO EMTOUATIONS AGY®W CULUOQQUYIXYG TTEQURUQOKTS
ovAOYTG.

KAwvird evorjpota Ilegrotatiz

2 3

Koy Opemrint] »atdotaon
BuOidmra »adiax v tovmy
AoOevig opuyndg

Aonimg

Ewmvevonuxn dvomvoia
Mt dvomvora

QyodtnTo PAEVVOYSVOV
Yraupiityra omy enirpovon
Tov Odpana

MapddoEog opuynds + - + - -
Awdraon opayitdag pAEPag

a
4
+
+
+
+

F++ A+t =
i
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Table 1. Physical examination findings in 5 dogs with cardiac
tamponade secondary to pericardial hemorrhagic effusion.

Clinical findings Cases

1 2 3 4 5
Poor body condition + + + + +
Mutfled heart sounds + + + + +
Weak femoral pulses + + + + +
Ascites + + + + +
Inspiratory dyspneca + +
Expiratory dyspnea + + +
Pallor + - - - +
Dullness on thoracic + - - - +
percussion
Pulsus paradoxus + - + - -
Jugular vein distention + + - - -

] \

' } : ;
. 'L At /
A A i, ANML i

|

Ewova 1. Hiextooxagdioyodgnua agoevizov oxvlov, eoua-
VoV otuevixov, nlixias 10 yoovav (meoiotatixd 5), ue aipoo-
oayixy weuxadixn ovAdoyy xar drgopilaoivon. Xaoaxtnot-
OTI*G eval TO UELWUEVO dvvauixd Tov ovumAéyuaros ORS (R
Enaoua=0,4 mV). Awaywyi II, tayvtyra 25 mm/sec, aoiBuos
naEotax@y gaudy 110/Aexto.

Figure 1. Electrocardiogram of a 10-year old, male German
shepherd (case 5) with hemorrhagic pericardial effusion and
dirofilariosis, characterized by low-voltage QRS complexes. Lead I,
speed 25 mm/sec, heart rate 110/min.
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MMivoxrag 2. AToTELEOUATU TNG CLUATOAOYIXNG KO TV PLOYNIHDY EEETATEWY OTOV 00G TOU AIUATOS 5 OXVAMY UE RAQOLURG ETTMUAL-
TLOUS AGYW cpoQoy g Temapdryic ouvAhoyie.

IHagdpetgor Ilegiotartind Twég avagogdg
1 2 3 4 5
Awatonpimg (%) 38,1 37,4 40,5 39,5 28,8 37-55
Awoopanpivn (g/dl) 12,9 12,9 14,3 12,5 9,9 12-18
Agvrd awpoopaioa (/ul) 12.300 10.000 26.730 19.400 18.400 6.000-17.000
Ovdetepdpuha (/ul) 8.610 8.300 21.384 18.042 17.296 3.000-11.000
Awpa 0vdeTedpLha (/ul) 123 0 267 0 0 0-300
Agpgpoxrvtrapa (/ul) 3.075 800 2.673 388 920 1.000-4.800
Meydho povortionva. (/ul) 246 400 2.406 970 185 150-1.350
Ewowdguha (/ul) 246 500 0 0 0 100-1.250
Awometdha (x 10°7/ul) 432 250 94 536 305 175-500
OMnég mowreiveg (g/dl) 5 5.4 5.4 6 5.6 6,5-8,5
Agvrnopatives (g/dl) 3 3,2 2,8 3,3 2,9 2,5-4,5
ACwro ovplag (mg/dl) 26 82 27 41 82 7-30
Koeamvivn (mg/dl) 1,6 1,4 1,7 1,2 1,3 0,5-1,5
ALP (U/) 37 68 42 60 143 <210
ALT (U/) 30 33 70 34 30 <34

Table 2. Hematological and serum biochemistry findings in 5 dogs with cardiac tamponade secondary to pericardial hemorrhagic

cftusion.
Parameters Cases Reference intervals
1 2 3 4 5
PCV (%) 38.1 374 40.5 39.5 28.8 37-55
Hemoglobin (g/dl) 12.9 12.9 14.3 12.5 9.9 12-18
White blood cells (/ul) 12,300 10,000 26,730 19,400 18,400 6,000-17,000
Neutrophils (/ul) 8,610 8,300 21,384 18,042 17,296 3,000-11,000
Bands (/ul) 123 0 267 0 0 0-300
Lymphocytes (/ul) 3,075 800 2,673 388 920 1,000-4,800
Monocytes (/ul) 246 400 2,406 970 185 150-1,350
Eosinophils (/ul) 246 500 0 0 0 100-1,250
Platelets (x 10°/ul) 432 250 94 536 305 175-500
Total proteins (g/dl) 5 5.4 54 6 5.6 6.5-8.5
Albumins (g/dl) 3 32 2.8 3.3 2.9 2.5-4.5
Urea nitrogen (mg/dl) 26 82 27 41 82 7-30
Creatinin (mg/dl) 1.6 1.4 1.7 1.2 1.3 0.5-1.5
ALP (U/) 37 68 42 60 143 <210
ALT (U/) 30 33 70 34 30 <34

TAON TOV NTATROV ayyelwv Tagotnennray oe mévte
%o do (eguotatind 3, 5) orthovg, aviiotouya.

Katd mv mepurapdionévimon agapénray aoywmd
430-2500 ml (néoog: 1657 ml) ogoaupoeayLxov mhevoL-
TWoU VYEOU amtd T€00eELS ontlovg (egrotatnd 1, 2, 4,
5) o 0T OUVEYELQ UEYAAT TTOTGTNTO GITNHTOV, CLUOQQOL
ywng xoouds, ITY (500 €mg 1500 ml, péoog: 900 ml) amd
Sha to Toda, pe amotéheona ) Beauatx] feltimon g
HAVIRTC ELROVAG, TOV EVEOVE TOU OQPUYROU KL TWV X000~
nenorotrav tov HKT/uatog ®otd ) dudoxela g eméu-
Baong, Wailtepa Sumg puéoa otg emdueveg 12-24 deg
(Ewdva 4). Emonpaivetor Gt oe »avéva TeQuotamxs de
SommoTdNray ®atd ™) SIGEHELD TG TEEQLRAQOLOREVTNONG
HOLMORES EXTARTOOVOTOAES 1 dANOL MhexTEOXRAEILOYQA-

infantum was negative, while a single dog (case 5) was
seropositive to D. immitis. Arterial hypotension (systolic
blood pressure <125 mmHg) was found in three dogs
(cases 1, 3, 5), having systolic and diastolic pressures
ranging from 110 to 120 mmHg (mean: 115 mmHg) and
from 60 to 65 mmHg (mean: 63 mmHg), respectively.
Low-voltage QRS complexes (cases 1 and 5) (Figure 1) and
electrical alternans (cases 3 and 4) were the most
prominent ECG findings.

Severe cardiomegaly, characterized by a globoid
cardiac silhouette (5/5), and moderate to severe pleural
effusion (cases 1, 2, 4, 5), were the main radiographic
findings (Figure 2), while cardiac echocardiography
identified the characteristic echo-free space between

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2005, 56(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2005, 56(1)



14 X.I. XATZHTTANNAKHZ, M.E. MYAONAKHY, M.N. EZAPIAOMIXEAAKHY, M. TTIATEIKAY, A. WAAAA, A.@. KOYTINAX

Ewova 2. [TAayio-mAdyio axtvoyodgnua Bdoaxa Onlvxot oxi-
Aov @ulijc collie, nhixiag 7 yoovwy, ue mbavij idtomadij ayiog-
oayiny mweotxaodtaxyj oviloyij (meototatixs 1). Hagarnoeitar
évrovy avénon Ttwv dlaotdoewy TG #aQolaxls oxIds, TEOTOL-
SoVTds TG opaLoins axjua.

Figure 2. Lateral thoracic radiograph of a 7-year old, female collie
with probable idiopathic hemorrhagic pericardial effusion (case 1).
There is a severe generalized enlargement of the well defined cardiac
shadow having globular shape.

PUrd EVENUOTO. EVOELRTING TOMDONS TOU LVOROQIIOV.

Ta amoteAéopuata TS PUOLRTIS KoL XNULKNS AvAAVONG
tov ITY mapovoidlovran otov mtivaxa 3, eva 1o ®uQLdTe-
00 glonua amd ™V ®UTTOEOAOYLRY Tov eE€Taon fTav,
eXTOC amd ToL QA vaw Aevxd apoogaipl o avahoyio
aluarog, to dgpbova pgcodnhond xitrapa. H gpuowr] xo
RUTTAQOLOYIXY] €EETAON TOU VYQOU TV TAEVQLTIRWDV Rl
TEQLTOVOIRMDY OUAAOYEV NTALY EVOELKTLXT] TMV TOOTOTOL-
uévav dudpoudrtwv (edwd pdoog: 1023-1031, ohxd ote-
ped: 2,6-4,8 mg/dl, ue otouyeia alpartog xat uecodniand
RUTTOQA OTNY ®UTTOEOMOY XY eE€Taon).

1o véo ameroviotxo heyyo Twv Lhmv, TEVTE NUEQES
UETA TNV TTEQLROQILOREVTNOT, TAQATNETON®E ATOROTA-
OTO01 TOU QUOLOAOYLROU pey€0oug T ®apdLamiic oxLde oe
Ghovg Tovg orvlovug, Nma mhevortxy (3/5-mepuotatnd 1,
3, 4) nou mepLrovainy (2/5-meprotatind 1, 3) ovhhoyn, »a-

Ewdva 4. Hlextpoxaodioyodgnua agoevixoi oxviov, I'egua-
vIxov swoluevixov, nlixiag 11 yoovav (reoiotatixd 3), pe aipog-
oayixj weoinaolaxtj cvAioyij Adyw auayyelooagrduaTog oto
0e&10 noAmo, o (a) xar 24 dees HETA TNV TEQIXAQOIOXEVTNON
(B). Xapaxtnototia] elvar 5 onuaviixyj avEnon tov vipovs twv R
eagudtwy uetd v agaioeon 500 ml wegixapdixov vyov.
Amayoyi I, tayvtyra 25 mm/sec.

Figure 4. Electrocardiogram of an 11-year old, male German
shepherd (case 3) with hemorrhagic pericardial effusion secondary
to right atrial hemangiosarcoma, before (a) and 24 hours after
pericardiocentesis (b). There is an impressive increase in the
amplitude of the R waves after the removal of 500 ml of pericardial
fluid. Lead II, speed 25 mm/sec.

MEMORY 4]
19:54%:57

Ewdéva 3. Yreonyoxaodioyodenua oe exyujxy deéid mapa-
oteovinij Ttourj oe OnAvxd oxvlo, puiis collie xar nhixias 7 yo0-
vaw, ue mbavij tdomabij ayogoayix weixadtaxij oviioyi
(meototatixs 1). PF= oviloyij mepixaodiaxot vyod.

Figure 3. Right parasternal long-axis four-chamber view of the
heart of a 7-year old, female collie with probable idiopathic
hemorrhagic pericardial effusion (case 1). PF= pericardial fluid.

pericardium and epicardial surface in all dogs (Figure 3),
the presence of pleural effusion in four dogs and a right
atrial mass in case 4. Abdominal ultrasonography verified
ascites (5/5) and hepatomegaly with hepatic vein distention
in two dogs (cases 3, 5).
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B¢ naw 1 Taovolo ™E yweorataxrTIrig eEepyaoiog
070 tolympa Tov 8eELoU ®GATOU TS ®aEOLAS OTO TEQLOTA-
TG 4. O droxTteg v Tegotatnav 1, 2, 3 xou 5 de O-
YI®av va yiver vtohoylonxy (aEoviry)) topoyoapio 1
QITELLOVLOT) L€ UOLYVITTLRO CUVTOVIOUS UE OTGYO TV TTEQOL-
€0 drepetivnon g arttohoylog g X xaw o WloxTiTng
Tov 4ov meQLoTaTvoU aEvNONxre T BwearoTouy oV OT6-
xeve ot Mjym Proyiag o m pdla tov deELot rOAmov.

Ta mepuotatnd 1, 2 vow 4 mapéuevay ruvind vyw,
xwolc evdelEelc vrotpomig g IIZ, 16, 2 xou 8 wijvec,
avtioTouya, UETA TV TEQIRAQILOREVTION, EVE TO TTEQL-
otoTrd 5 mébave éva pijva uetd, amd adleurpiviota al-
TLOL, TTOLV QLQYIOEL 1] EVIAMXORTAVOS aryayn Yot ™) dLpogpL-
hapiwon. To megrotatxd 3 emavampoorouiomre 20 nué-
QEC UETA TNV TTEQLRAEOLOREVTNON UE LeOHT] avoQeEia, ra-
TATTWON RO EVTOVT] ExTtvevoTiry] dvomvora. Amd Tov oxrtL-
VOAOYLRO ENeYY0 TOU Bdpana damoTdON®E UETAOTOTIRY
svevpoviry v6oog. O oxvhog ébave mévie uEQes apyo-
TEQO %L RATA TN veErQotouwxt eE€taon dommotddnre 1
moovoio wdtag oto deEL6 ®GATTo g naEdLAC vaL dudyv-
TOV 0TIV dinong oto svevpovird moéyyvuo. H woto-
moBoloywr| eE€taon €de1Ee GTL ETTOORELTO YLOL QLY YEL-
00GEXROUO TOV OEELOY OATTOV e UETAOTATELS OTOVC TTVEU-
UOVEC.

YYZHTHXH

O\ IIZ, aveEdomra and v artiohoyio Tovg, duastt-
OTMOVOVTOL OVVIBWE 08 HECALROUS ROL VTTEQTMHOVS OXU-
hovg (Ware 2003), émwg dAwote o ot puerém pog,
Smov N nhria v Ldwv rupovstay oo 3 uéyot 11 xod-
via. (Léoog: 8,5 xoovia). Emimhéov, to yeyovdg ot ol 4
a7td Tovg 5 orBAoug NTav aQoevVIROl ®aL GAOL OVixay o€
ueyardomueg QuAEC dev mpémel va Bemwpetton uyalo, Oe-
douévov du ta dvo cuyvitepa alta IIE gto onvho, 1
TAITX xou to ouparyyeloodormua 1ov deELot vohmtov duo-
TUOTAVOVTOL OVYVETEQN 08 QQOEVIXOUS ORVAOUE UEYAAS-
oopwv puidv (Bouvy xou Bjorling 1991a, Aronsohn o
Carpenter 1999, Sisson now Thomas 1999, Stepien xnow ouv.
2000, Ware 2003).

O nhvinég exdMAdoelg Twv orUAMV ™G HEAETNG nag
Mo oL wmrég tov xedviov KE pe AZKA xou pelmon tov
%rotd AeTetd Gyrov aiparog (Sisson ko Thomas 1999). Ava-
POQLRA A€ TA OVUPOPNTLUA CLUUITTTOUATA, ROTA TV EEEM-
EN tov yeéviov KE mpdita epgaviCetan o aoximg xoL o
vdpobdparac, Gtav n KPII yiver peyaiiteen amd 10-15
mmHg, evd 10 mvevpovirnd oldnua datiotdveTan okl
omdvie (0/5 oxdhou), epdoov n KPIT Eemepdoet ta 25-30
mmHg (Sisson zow Thomas 1999). Ewonpaivetan G, pe-
TaED Twv oxvhwv pe TIZ, exeivol mov epgaviCovy aoxrit
€xovv ueyohiTeQo xoovo empPimong, Yeyoveg mov amodi-
deTon 070 YEovIo yapoaxrtioa g I vaw ot ueyohitepn
mbavomra vt va ogelhetan oe TATIZ 1) o veomhdoua-
T0L SLopoEETIRA ATTS TO cuparyyeloodormpe. (Dunning zow
ouvv. 1998). O mapddoEoc apmoelands opuyuds mov dia-
ToTdONre og dvo orviovg (teguotannd 1, 3) yaparmol-
Cevou amté onpovinn (>10 mmHg) xow amdropn uelimon

IMivaxag 3. Awwotoxpimg, oMxd oteped, eldmo Pdoog »aw pH
TOV TTEQURAEOLXOT VYOV 0 5 0rULOVS UE ULILOQQAYIXT] TTEQL-
%naEdLan] ouALoYY.

Ileguotatizd  Awaroxgitng OMnd Ewwoé pH

(%) oteped (g/dl) Pdeog
1 31 3,0 1028  >75
2 56 45 1030 >75
3 84 5,0 1033 >75
4 61 45 1031 >75
5 27 5.8 1035 >75

Table 3. Packed cell volume, total solids, specific gravity and
pH values of pericardial fluid in 5 dogs with hemorrhagic
pericardial eftusion.

Cases PCV Total solids Specific pH
(%) (g/dl) gravity

1 31 3.0 1028 >7.5

2 56 4.5 1030 >7.5

3 84 5.0 1033 >7.5

4 61 4.5 1031 >7.5

5 27 58 1035 >7.5

Copious amounts of unclotted hemorrhagic pericardial
fluid were drained during pericardiocentesis (range: 500 to
1500 ml, mean: 900 ml), while the volume of the
serosanguineous pleural fluid drained from four dogs
(cases 1, 2, 4, 5) before pericardial puncture ranged from
430 to 2500 ml (mean: 1657 ml). Significant improvement
of the clinical picture, pulse character and ECG findings
was noticed in all dogs during pericardiocentesis and the
ensuing 12-24 hours (Figure 4). No ventricular premature
complexes or other ECG abnormalities indicative of
cardiac puncture were noticed during the procedure of
pericardiocentesis.

The results of physical and chemical analysis of PE are
presented on Table 3. Cytology revealed red and white
blood cells, in proportion similar to peripheral blood and
mesothelial cells. Physical (specific gravity: 1023-1031,
total solids: 2.6-4.8 g/dl) and cytological (red and white
blood cells, along with mesothelial cells) analysis of pleural
and abdominal effusions was indicative of modified
transudates.

Follow-up imaging studies performed five days post-
pericardiocentesis disclosed normal cardiac size in all dogs,
mild pleural effusion in three dogs (cases 1, 3, 4), a space-
occupying lesion in the right atrial wall (case 4) and a
residual volume of abdominal fluid in two dogs (cases 1, 3).
Further imaging studies (cut scan or magnetic resonance
imaging), proposed for cases 1, 2, 3 and 5, were declined
by their owners. In addition, the owner of case 4 did not
permit thoracotomy to obtain a biopsy sample from the
right atrial mass.
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NG AQTNELOXNG TTLEONS RATA TV ELOTIVOY] RO ELVOL LOYVOA
evdertrd evonua yo my IIZ, aveEdomra amd my mo-
povoia 1 oyt KE (Kittleson xou Kienle 1998).

H dowun ovdetepogprint] Aevroruttdowon, 1 Aepgo-
mEViaL %L 1) EOOLVOTIEVIDL, TTOV Aot rav oe Tola Te-
pwotatkd, M wobeuio, elvor eviemTivd evpiuata Tov
0TE0OROU AevroxrvttapuxoU timov (Miller zou Sisson
2000), n avauie (regrotatrd 5) Ha mpénel va amodobel
ot xeéVIa VGO0 ®OL TN OUVUTTAQYOVTQ dLEo@Lhaolmar),
eva 1 Boopporvttapomevio (Teplotanxd 3) amotelel ap-
%ETA OVYVO QUUATOLOYLRG EVONUO OE ORUAOUS LE OULUOLY-
YELOOAQRMUA, WLO{TEQX GTAV OUTO TEORAAEL T XQOVIXL
HOQEY] TOL CVVOESUOV TS ALAOTAQTNG EVOOQYYELOMIG TTH-
Enc (Nelson xaw Couto 1998). H aiEnon mg ouyxévipmong
Tov aldtov ovplag rat ™S rEeaTvivne, rabwg xat ™G
dpaomELdTTaC TV NIaTHdY EVETUmY 0TOV 006 TOU ai-
HOLTOG, TTOQATNEETAL OYETLRG OUYVA %o artodidETOL 0TV
mpovepoewry] almBouuio ol ™ xodvia manuxry ovugpo-
Q101 TOV TTATOG, AVTIOTOLY L, £V 1) TITLOL VITOTTQWTEIVALLIO
ogelletan »vElmg otV ovoEeEla o TG ATTOAELES TTRWTE-
vav 0to VYEES TV ovAhoydv (Smith zaw Rush 2000).

H vrtétaon,  omola elvol amoTéAeOUa TOU LELMUEVOY
20T AeTTS GY®OoU alporog AGym TS oveTaQroUs TAMQM-
ong m¢ 0e€udg nothiag (Ware 2003), eEnyel mv wyedm-
T TV PAEVVOYSVY 010 eQLotatikd 1 g uelémg, oto
omolo de oUVUTTOYE avaLUic. AV ®OL O QQRETEC TEQL-
mihoetg 1o HKT/pa elvor qguotohoyird, ota puod steimou
TEQLOTOTLXA, OLoTLOTAVOVTOL EVOELRTIRG Twv TTZ gvprjua-
ta, 6mwg To evalaoodueva QRS ovpumhéypata (meQt-
otatnd 3, 4), ®oL oTovIGTEQM 1] UEIMOT] TOV dSuvouLRoy TOU
R emdopatog (meprotatird 1, 5) (Miller xou Sisson 2000,
Smith o Rush 2000).

210 aRTLVOYQAPNUATA TOV OdQaxa SAwV TV OXVAWY,
T0 TLEOV YAQOUTNOLOTIXG EVENUAL Ty 1) teyohoradia won
TO 0QauEkG oynuae g ®xaeduds. H dwagpogomoinon mg
[ amd diheg rad0mTdOeLES Pe TOQEGUOLOL ARTLYOAOYLKA
eVENHOTA, 6TIE 1 drartatry] LoraEdoTddeLa xat 1 20vV-
3ov otadiov dpogpihapimon, faciotnre 0TOV 0QOAOYLRG
€heyyo yiou T D. immitis vou WOLOLTEQO OTO VITEQNOTOUO-
vodgnua g rapdudg (Kittleson xaw Kienle 1998). Sty mte-
plmtwon Tov TEPLoTATIKOY 5, To BeTnd amotéheoua g
ooloyurris eE€Taomg ywo T dupogriaginon Oa meénel va
OemonOel Tuyaio ebonua. Av oL 08 OQLOUEVO TEQLOTOTL
%d drpogrhapimong 3ov otadiov diastiotdveton I, o e-
OUROEALAKG VYOS EXEL TA YOQUKXTNOLOTIXA TOV TQOTTOTTOW)-
uévou udEMUATOC RO 1) TTOOGTNTA TOV elvau ouviBmE pL-
»on (Miller o Sisson 2000). Emuthéov, oto oxtho g pe-
AETNG pog artovoialay To axTVOMOYLRE EVQTUOITA TTOV X0l
paxtnECovy 10 20-30 0Tddo TN drpo@Lhaimong xat LoL-
altepa 1 dudtaom raL eMroedNg ToEeln TS TIVEVUOVIRNG
apmelag now Twv ®*Addwv g (Polizopoulou xouw guv. 2000).
Emonuaivetan téhog G, Wowaitega o (oo g, emPdi-
Aetau a0 Eheyyog Yo ™ Aeiopavinon og Ghovg Toug oxv-
hovug pe ITZ, agot n tehevtaio TeQulaufdvetol ot omd-
VIES ®MVIRES EXONAMDOELS TOV TOAMOUOTNUOTLROY OUTOU
mpwtolwirov voorjuatog (Font zaw ouv. 1993).

Cases 1, 2 and 4 remained clinically healthy, for 16, 2
and 8 months following pericardiocentensis, respectively,
while case 5 died of unknown causes after one month,
before implementation of adulticide treatment for
dirofilariosis. Case 3 was readmitted 20 days post-discharge
with anorexia, depression and severe expiratory dyspnea;
diffuse pulmonary infiltration, compatible with metastatic
neoplasia, was found on thoracic radiography. The dog
succumbed five days later. A right atrial mass and diffuse
pulmonary metastatic infiltration reported on necropsy
were documented to represent right atrium
hemangiosarcoma with pulmonary metastases upon
histopathological examination.

DISCUSSION

Canine PE, irrespective of their etiology, are usually
seen in middle-aged to older dogs (Ware 2003), as it was
the case in the present series, where the age of the dogs
ranged from 3 to 11 years (mean: 8.5 years). In addition,
a higher prevalence of male large breed dogs has been
reported for the two most common causes of PE, namely
IHPE and right atrial hemaniosarcoma (Bouvy and
Bjorling 1991a, Aronsohn and Carpenter 1999, Sisson and
Thomas 1999, Stepien et al. 2000, Ware 2003), thus
explaining the predominance of males (4/5) and large
breeds in this study.

The clinical manifestations of these dogs were
indicative of chronic CT, resulting in right-sided congestive
heart failure and reduced cardiac output (Sisson and
Thomas 1999). Ascites and hydrothorax are usually the
first congestive signs that develop when CVP increases
beyond 10-15 mmHg; pulmonary edema is rare (0/5 cases),
but may appear if CVP exceeds 25-30 mmHg (Sisson and
Thomas 1999). Interestingly, in dogs with PE, those
demonstrating ascites upon admission have longer survival
times, probably as a result of the chronic course of CT or
the higher possibility that the underlying cause is IHPE or
a cardiac tumor other than hemangiosarcoma (Dunning et
al. 1998). Pulsus paradoxus, characterized by a sudden
drop (>10 mmHg) of arterial pressure during inspiration
was noticed in two dogs (cases 1, 3). There is a strong
correlation between pulsus paradoxus and the presence of
PE, with or without CT (Kittleson and Kienle 1998).

Mature neutrophilic leukocytosis, lymphopenia and
eosinopenia, observed in three cases, each, may reflect
stress leukogram (Miller and Sisson 2000), anemia (case 5)
can be attributed to the chronic illness and concurrent
dirofilariosis, whereas thrombocytopenia (case 3) is a
commonly encountered hematological abnormality in
hemangiosarcoma, especially when there is also secondary
chronic disseminated intravascular coagulation (Nelson
and Couto 1998). Prerenal azothemia and chronic passive
liver congestion should be accounted for the increased
concentration of urea nitrogen and creatinine, as well as
for the elevated serum ALT activity, respectively, while
hypoproteinemia is attributed to anorexia and third space
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Evtumwowaxn) ftav 1 amovoion axtivoroyrav gven-
ATV ATt TOUS TTVEVUOVES OTO 30 TTEQLOTATLRG, TTOLY KO
TEVTE NUEQES UETA TNV TEQAQILOXREVTNON, 0oy Elvar
YVOOTS GTL TO OLUOLYYELOTAQXMUC, TOV deELOT #OATIOV EXEL,
TLG TTEQLOOGTEQES POEEG, 1101 TEORAAECEL UETAOTAOELS
Stav mpoorouiovial ov oxviol ue cvprtdpoto KE
(Aronsohn 1985, Nelson xot Couto 1998, Sisson xou
Thomas 1999, Smith xow Rush 2000). H mbavéteon Exi-
YNom ival G, VG OL UETOOTATIRES AAAOUDOELS 1TV Q-
KWd TOMD (UrEEC YL Vo YIVOUV arTIVOAOYIRMS aVTLAN-
TTES, 1 YOI1Y0QT AUENON TV dLaoTATEDY TOVC ETETOEYE,
uetd o meeiodo Toudv efdouddmyv, mv axtivohoyiri
TOVE SLaTioT™OaN.

H mepuwapdioxévmon eivar v dueon Bepasteio exho-
g oe Ao ta teprotatrd KE (Bouvy non Bjorling 1991b,
Smith xaw Rush 2000), evéd omv wtepintwon g IAILE,
amotehel ot v oprotwry| Bepameia oto 50% TovhdyL-
otov v Lowv (Sisson rar Thomas 1999). ‘Otav epap-
UOTeTon 1) EVOEDELYUEVN TEYVLAY, TO OVAROVPLOTIRG %ot Og-
pamevtnd Gpehog Eemevdel ratd Tohd Tov vivduvo twv
emTAORMY, 0TS omoleg TeQLhaufdvovtat oL aEuBuieg
%AL 1) TOWOY OTEQAVIAIOV ayyeiwv, Tou puoradiov xou
tov vevudvov (Ware 2003). Ereidn n mbavdmro ep-
PAviong emIThoxdv avEdveL 00 rEGTEQOS ElVaL 0 GY®OG
TOU VYQOU %o QPA0OV 1) £10000G TS ferdvag yiveton amd
TO AELOTEQRS NUBWEAXRLO, 1) TEQAEILOXEVTNOY dEV EV-
detuvutan o vorhvirécg IIZ, evd) mpémet mdvta vo. Tpo-
tdtor | wpoorwéhaon amd deEd (Bouvy xou Bjorling
1991b, Kittleson »au Kienle 1998). Emuthéov,  nhextgo-
2AQOOYQAPLXT] TaEAXOAOTONON Tov Lhov ®atd ™ dud-
®ewa Mg eméuPaong ®elveTal amapaitTn yuo ™y €yna-
on damioTwon TV 0LV (CUVBme ®othaxrdv) ot
TEQUTTMON ETTAPNS 1] TOWONS TOV Woradlov amd ™ Pe-
Aova (Smith xow Rush 2000). Axdua mdviwg won oty Te-
Aevtaio eplimTmon, oL apeuulec ouvnBme mepLopitovron
0€ OYETRA OVVTOUO XEOVIXKG dAOTUA XWEIE VO 0Tt TE(-
Tou eldry Bepartelo nat O SLoTTLOTAVOVTOL AQVNTLRES OV-
VETELES 0T LELTOVQYIOL TOU o0V 08 ParQOy QOVLQL
Baon (Ware 2003).

H yonowpdmra meg guowmic, YNurig 1oL RUTTaQolo-
yng eE€taong tov ITY yia ™ duapoomoinon twv veo-
mhaopotradv xow ) ITX etvon weprogrougvn (Sisson xow
ouv. 1984), nvping Aym ™C WrENg Tdong Lo atopoii-
dWOM TV XUTTARWV TV TEQLOTOTEQWYV EVOOTTEQURAOOLOL-
DV VEOTAQOUATOV %L TG AOUVAUINS RUTTUQOAOY XS
dLOPOEOTOINONG TWV VEOTALOUATIRMV OTT6 TOL VITEQITACL-
ouxd pecobniard rwitrapa (Sisson wow Thomas 1999,
Smith zaw Rush 2000, Alleman 2003). H diayvootiri
aElomotio g Tuns Tov pH tov ITY elvan apguheyduev.
To évrova alrolnd pH (>7.5) Oempeitar evoertins ve-
omhaopaTzric CUAAOYIG, Eva To 6Evo (<6.5) g IATIZ.
Q01600, 6Tav 1 Tuy Tov pH Poloxetor peta&t v moga-
Tavm oplwv, To amotéheopa 0ev elval SLayvooTird
(Edwards 1996, Fine xou ovv. 2003). EmumAgov, av wat 1o
pH tov mteQuradioxot Bygov fitav peyolitego ond 7,5 o
Shovg TOVE ORVAOUC TNG UEAETNG, TOL ATOTEAEOUATA TMV

losses of serum proteins (Smith and Rush 2000).

Arterial hypotension, resulting from impaired right
ventricular filling and subsequent decreased cardiac output
(Ware 2003), explains pallor in the absence of anemia
(case 1). ECG alterations are inconsistently reported in
PE, with electrical alternans (cases 3, 4) and, less
frequently, low-voltage QRS complexes (cases 1, 5) being
the most common (Miller and Sisson 2000, Smith and
Rush 2000).

Cardiomegaly and globoid cardiac silhouette was the
most characteristic finding on thoracic radiographs in all
five dogs. Differentiation of PE from other heart diseases
with similar radiologic findings, such as dilated
cardiomyopathy and 2nd-3rd stage heartworm disease,
was based on echocardiography and serology (Kittleson
and Kienle 1998). In case 5, D. immitis infection should be
considered as an incidental finding, because heartworm
disease-associated PE, when present, is a modified
transudate of low volume (Miller and Sisson 2000).
Furthermore, the typical radiographic findings of advanced
dirofilariosis, including dilatation and tortuosity of
pulmonary artery and its branches (Polizopoulou et al.
2000), were absent in this particular dog. Finally, serology
for L. infantum is indicated, especially in Greece, in every
case of PE, because the latter is an uncommon mani-
festation of canine leishmaniosis (Font et al. 1993).

Of particular interest was the lack of evidence for
pulmonary infiltration, before and five days after peri-
cardiocentesis, in case 3, as, most of the times, pulmonary
metastases have already occurred at the admission time of
dogs with right atrial hemangiosarcoma (Aronsohn 1985,
Nelson and Couto 1998, Sisson and Thomas 1999, Smith
and Rush 2000). The most plausible explanation is that at
that time metastatic lesions in the lungs were too small to
be detected, whereas their rapid growth during the ensuing
3-week period facilitated their radiologic diagnosis.

Pericardiocentesis is the single most important
treatment option for hemodynamic stabilization in all dogs
with PE (Bouvy and Bjorling 1991b, Smith and Rush 2000)
and may be curative in half of IHPE cases (Sisson and
Thomas 1999). If properly performed, pericardiocentesis
is a highly rewarding procedure, despite the potential for
complications, such as arrhythmias, coronary vessel
laceration, cardiac and pulmonary puncture (Ware 2003).
The latter are inversely related to the volume of PE and
more frequent when pericardiocentesis is performed from
the left hemithorax; therefore, the procedure is contra-
indicated in low-volume asymptomatic PE and the right
hemithorax approach is strongly recommended (Bouvy
and Bjorling 1991b, Kittleson and Kienle 1998). In
addition, ECG monitoring is indicated to identify
arrhythmias, usually ventricular, resulting from epicardial
contact or myocardial puncture as the needle is advanced
(Smith and Rush 2000). However, arrhythmias are usually
self-limiting and of no long-term consequence to the
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ameoviotrayv eEetdosmv xan Waitepa n eEEMEN Tov-
Adyrotov og d6o and avtots (mepotatind 1, 2) Oa vitav
eLO0GTEQO ovpPatd pe v IATIE mopd pue veomhaoua-
wrng avtohoyiag IE. Téhog, ) eE€taon Tov ThevpLTnoy
%OLL TOV TEQLTOVAIXOU VYo de Borjfnoe otV artoloyt-
%1} OLdyvOOT, pov TO TEOTOTTOLNUEVA dUOQMDUATA YOO
®ntlCovv Bheg TS VYEES ovhhoyEg s AZKA, aveEdotn-
T OTT6 TV ALTLoAOY oL TOVG.

H ovumropotiny] aouoxevtun aywyr dev wropet oe
®ropulol TEQITTWON VO VITORATAUOTHOEL TV TTEQURAQOLOKE-
vinom, agot eivar avamoteAeouatixt] (avaotohelc @o-
0podLeoTEQAONG, RaEOLUXES YAUXOOTOES) 1| now el
(drovonTind, ayyerodiaotaktird) (Smith wow Rush 2000).
Suyrerouéva, 1 X0 ynon droventrdy xow ayyelodia-
OTOATLXAV PAOUdrR®V TEWV TV Ttepuadionévinon Ha
UELDOEL AROUOL TTEQUOTOTEQO TOV RURAOPOQOTVTA GY®O Ol-
UOTOG RAL TNV aTNELOXY| Ttteon, O€tovtag oe dueco »iv-
duvvo ™ Tonj tov onvhov (Ware 2003). AvtiBeta, n foa-
xuyedvia Bepameio pe drovpnurd petd ™y TeQIAQdLO-
®Evnon, uroel va elvar meéhun, emtayivoviag mv
aT0QEEPNOMN, LOLAITEQX TOV TEQLTOVOIRDY GUAAOYDV
(Smith »ow Rush 2000), 6wwg dAwote SLomtotdoapie ®ou
ota weQuotatnd pag. H Ogpamevnxn aElo twv yhuro-
ROQTXOOTEQOEDWYV, TG00 08 onvhoug ue IAITE 600 now o€
veomhaoponxng artohoyiag IMZ, eivor apgpuopntiown
(Sisson zow Thomas 1999) zou yuat 10 Aéyo avté e yoon-
oy og ravéva onvAo ™E ueREG.

2 puehé avt], 0pLoTrt didyvwon €ywve og €va uo-
VO OXUAO %O OVYRERQUUEVO 0TO 30 TEQLOTATLIRG, GTTOV TO
alno ™mg IZ vjrav to awparyyeoodormua tov 0eELo0 ®GAh-
7ov. To yeyovic autd deiyvel 6T, £va 1 OLATioT™woT TS
X non tov emardhovbov KE eivar oyennd etroln, ue pd-
01 T0 CUVHVOOUS TWV CUUTTOUATMV KL, LOLATEQA, TWV EV-
ONUATOV ATTS TG ATTELROVIOTLRES EEETACELS, 1] ALTLOAOYLXY]
dudyvawon elvan Wwaitepa dvoroln (Berg naw Wingfield
1984). H gvawoOnoio g e 0ToUOYQUQpios Yo Ty
EVIOTLON XMQOROTORTNTIRMV AALOLDOEMY 0TO OEELS HOA-
710 1} ™) Pdom g ®aeduds ®uuaiveton and 37,5% (Berg now
Wingfield 1984) €mg 90% (Sisson now Thomas 1999), eva
oV TEQTITTWOoN Tov pecotnMdpartog elvor uéhg g td-
Eng tov 33% (Stepien xow ovv. 2000). Xt uehéTn ot M
HOTIOTMON TOU AUUOLYYELOTUQRMUATOS TOU deELOT ®GATTOU
OT0 TTEQLOTATLHG 3 €YLVE UGVO VERQOTOULKA, TTALOA TNV ETTAL-
VELMUUEVY VITEQNXOTOROYQUPLKY] EEETOON TG RAQOLAC.
Qo7t600, 10 BeTind amotéheopa g eE€Taong avtrg €xel
ueyain diayvootry] rou Teoyvmotiky ala, apot oL ud-
Cec mov evromiCovran 0to 9eELS ovg 1j To Tolymua Tov de-
ELo0 ®GATt0oU £lvol ouvnOmS OLUOYYELOCOQHRMUOLTOL TTOV OU-
vodetovtan amd duouevn TEGYVWON, eva exelveg ot Pd-
o1 TS RaEALAE, HETOED avIoVO0S COQTIG HOLL TIVEVUOVIRNG
aQmEiag, elval ouVHBmS XNUELOOEXTDUOTO KoL EXOVV KL
Mitepn mpdyvawon (Berg now ovv. 1984, Dunning »ow ouv.
1998, Smith »ow Rush 2000, Vicari xow ouvv. 2001). Me fd-
o1 10 TaRATdvVE, 1 ahhoiwon oto deELS ®GATo Tov TEQL-
o100 4 1Tay TEQLOOAGTEQO OUUPATH UE CUUOYYELOOCQ-
rouo. Emonuaivetat, motéoo, 6t €xouv dtammotmBel xo

myocardial function (Ware 2003).

The diagnostic value of pericardial fluid analysis in
distinguishing neoplastic from non-neoplastic effusions is
low (Sisson et al. 1984), mainly due to the poor exfoliation
of most intrapericardial neoplasms and the inability to
discern between neoplastic and reactive mesothelial cells
(Sisson and Thomas 1999, Smith and Rush 2000, Alleman
2003). Furthermore, the diagnostic usefulness of
pericardial fluid pH measurement is controversial; values
above 7.5 and below 6.5 may indicate neoplastic PE and
IHPE, respectively, whereas intermediate values are non-
diagnostic (Edwards 1996, Fine et al. 2003). In our case
series, the pH values of the PE were higher than 7.5 in all
five dogs; however, at least in two of them (cases 1, 2) the
most probable diagnosis, based on the negative results of
diagnostic imaging and, more importantly, their favorable
outcome, is IHPE. Pleural and peritoneal fluid analysis did
not contribute to the diagnosis, because modified
transudates characterize right-sided congestive heart
failure, irrespective of its underlying etiology.

Medical treatment cannot be substituted for pericardial
drainage as it is unnecessary (phosphodiesterase inhibitors,
digitalis glycosides) or even hazardous (diuretics, vaso-
dilators) (Smith and Rush 2000). In particular, diuretics
and vasodilators further reduce cardiac output and
exacerbate hypotension, thus posing an immediate risk
for the dog’s life (Ware 2003). On the other hand,
administration of furosemide at a low-dose and for a few
days following pericardiocentesis (Smith and Rush 2000)
was probably helpful in mobilizing ascitic fluid.
Glucocorticosteroids were not prescribed in these five
dogs, because their possible therapeutic benefit in IHPE
and neoplastic PE has yet to be determined (Sisson and
Thomas 1999).

In the present study a final diagnosis was achieved only
in case 3 (right atrial hemangiosarcoma). This underlines
the difference between confirmation of PE and CT, which
is relatively easy in the context of the clinical signs and the
diagnostic imaging studies, and finding the underlying
cause, which is usually a difficult task (Berg and Wingfield
1984). The diagnostic sensitivity of two-dimensional
echocardiography in localizing space-occupying lesions of
the right atrium and heart base ranges from 37.5% (Berg
and Wingfield 1984) to 90% (Sisson and Thomas 1999),
while the relevant figure for mesotheliomas is only 33%
(Stepien et al. 2000). Finding right atrial hemangiosarcoma
post mortem (case 3), despite the negative result of the
repeated ante-mortem echocardiographic studies, is in
agreement with these observations. However, a positive
result is of high diagnostic and prognostic significance,
because masses of the right atrium or auricle usually
represent hemangiosarcomas that bear a grave prognosis,
while heart base tumors, located between ascending aorta
and pulmonary artery, indicate chemodectomas and have
a more favourable outcome (Berg et al. 1984, Dunning et
al. 1998, Smith and Rush 2000, Vicari et al. 2001). In this
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U VEOTAOUOTLHS QUTLOAOYIOC XWOORATOARTTLRES Ok~
AOLDOELS OTNY TTEQHaEILAXY] RONGTNTA, GTTMG YLat TTOQA-
derypa ov OpduBor tou afpartog (Madron xaw ovv. 1987),
€V TO YEYOVOS GTL 0 ORTAOG TTOQREUELVE RAMVIRG VYIS YLO!
dudomua TouAdyLoTov oxtd unvav Eevitet, dedopévou
ST 0 PECOG YEGVOS eTPIONE OF TEQLOTATIRG Oy YEL-
ooaprdpatog eivon uéhg 2-3 efdouddec (Ware 2003),
Snwg aMwote damotddnue oto meprotatrd 3. Avotu-
YOG, N UN ovyratdOeon Tou WOLOXTHTN Yo T dLevéQyeLa
BweoroToung dev eTETOEYE TV 0QLOTLXY] AL yvaOoN).

Zta meprotatnd 1, 2 vaw 5 n mbavdétepn didyvoon &i-
vau exeivn g TATIE. Ewdindtepa oto meouototird 1, v -
Bavomra avt) eival oA peydin ue dedouévn ™ un
vrotory g IIX 16 uijvec petd v mepurapdionévinon
(Stepien zaw ovv. 2000). Emonpoaivetor tdvimg ot oTig
TMEQUITTDOELS AUTES 1) 0QLOTLRY dLdyvion umoel va ot-
ouxBel uévo oy mepLradlotoun nan ) Proyio Tov me-
LrAELOV, OL OTTO(ES ETUTEETOVV TO AETTOUEQT] ENEYYO TS
TEQLROEOLOXTS RONSTTOC, AAAG oVVI|Bmg vo T SLapo-
QOTTOMNOM TOV HECOOMMBUATOE TOV TEQIRAQILOV OTTS TV
IAIIZ (Stepien naw ovv. 2000, Day wow Martin 2002).

respect, the right atrial mass of case 4 was compatible with
hemangiosarcoma. On the other hand, non-neoplastic
space-occupying lesions, such as blood thrombi, may be
present in the pericardial cavity (Mandron et al. 1987),
and the dog was still clinically healthy eight months post-
admission, which is rather unusual for hemangiosarcoma
cases that have a median survival period of only 2 to 3
weeks (Ware 2003). Unfortunately, the owner of the dog
declined thoracotomy that could have resolved the
diagnostic dilemma.

Based on the previously reported diagnostic limitations,
a tentative rather than definite diagnosis of IHPE can be
proposed for cases 1, 2 and 5; this possibility is further
strengthened by the long lasting remission period (at least
16 months) of the first dog of the study (Stepien et al.
2000). However, in such cases, pericardiectomy along with
pericardial sac biopsy, that may allow the differentiation
between mesothelioma and IHPE (Stepien et al. 2000,
Day and Martin 2002), are the only means to obtain a
definitive diagnosis. 1

BIBAIOT'PA®IA - REFERENCES

Alleman R (2003) Abdominal, thoracic and pericardial effusions. Vet
Clin Small Anim, 33: 89-118

Aronsohn M (1985) Cardiac hemangiosarcoma in the dog: A review
of 38 cases. J Am Vet Med Assoc, 187: 922-926

Aronsohn MG, Carpenter JL (1999) Surgical treatment of idiopathic
pericardial ettusion in the dog: 25 cases (1978-1993). J Am Anim
Hosp Assoc, 35: 521-525 -

Berg JR, Wingficld W (1984) Pericardial effusion in the dog: A
review of 42 cases. J Am Anim Hosp Assoc, 20: 721-730

Berg JR, Wingfield WE, Hoopes JP (1984) Idiopathic hemorrhagic
pericardial eftusion in eight dogs. J Am Vet Med Assoc, 185: 988-

992

Bouvy BM, Bjorling DE (1991a) Pericardial effusion in dogs and cats.
Part I.. Normal pericardium and causes and pathophysiology of
pericardial effusion. Compend Cont Educ Pract Vet, 13: 417-421

Bouvy BM, Bjorling DE (1991b) Pericardial effusion in dogs and cats.
Part II. Diagnostic approach and treatment. Compend Cont
Educ Pract Vet, 13: 633-641

Day MJ, Martin MW (2002) Immunohistochemical characterization

of the lesions of canine idiopathic pericarditis. J Small Anim

Pract, 43: 382-387

Dunning D, Monnet E, Orton CE, Salman MD (1998) Analysis of
prognostic indicators for dogs with pericardial effusion: 46 cases
(1985-1996). J Am Vet Med Assoc, 212: 1276-1280

Edwards J (1996) The diagnostic value of pericardial fluid pH
determination. J Am Anim Hosp Assoc, 32: 63-67

Fine DM, Tobias AH, Jacob KA (2003) Use of pericardial fluid pH
to distinguish between idiopathic and neoplastic effusions. J Vet
Intern Med, 17: 525-529 -

Font A, Durall N, Domingo M, Closa JM, Mascort J, Ferrer L (1993)
Cardiac tamponade in a dog with visceral leishmaniasis. J] Am
Anim Hosp Assoc, 29: 95-100

Kerstetter KK, Krahwinkel DJ, Millis DL, Hahn K (1997)
Pericardiectomy in dogs: 22 cases (1978-1994). ] Am Vet Med
Assoc, 211: 736-740 -

Kittleson MD, Kienle RD (1998) Pericardial disease and cardiac
neoplasia. In: Small Animal Cardiovascular Medicine. Mosby, St.
Louis: 413-430

Madron E, Prymak C, Hendricks J (1987) Idiopathic hemorrhagic
pericardial effusion with organized thrombi in a dog. ] Am Vet
Med Assoc, 191:324-326

Miller MW, Sisson DD (2000) Pericardial disorders. In: Textbook of
Veterinary Internal Medicine. S5th ed, Saunders W B,
Philadelphia: 923-936

Nelson RW, Couto CG (1998) Pericardial Discases. In: Small Animal
Internal Medicine. 2nd ed, Mosby, St. Louis: 181-192

Polizopoulou ZS, Koutinas AF, Saridomichelakis MN, Patsikas MN,
Leontidis LS, Roubies NA, Desiris AK (2000) Clinical and
laboratory observations in 91 dogs infected with Dirofilaria
immitis in northern Greece. Vet Rec, 146: 466-469

Sisson D, Thomas WP, Ruehl WW, Zinkl JG (1984) Diagnostic
value of pericardial fluid analysis in the dog. J] Am Vet Med
Assoc, 184: 51-55

Sisson D, Thomas WP (1999) Pericardial disease and cardiac tumors.
In: Textbook of Canine and Feline Cardiology. 2nd ed, Saunders
‘WB, Philadelphia: 679-699

Smith F W, Rush J E (2000) Diagnosis and treatment of pericardial
effusion. In: Kirk’s Current Veterinary Therapy XIII Small
Animal Practice. Saunders WB, Philadelphia: 772-777

Stepien RL, Whitley NT, Dubielzig RR (2000) Idiopathic or
mesothelioma- related pericardial effusion: clinical findings and
survival in 17 dogs studied retrospectively. J Small Anim Pract,
41:342-347

Vicari ED, Brown DC, Holt DE, Brockman DJ (2001) Survival times
and prognostic indicators for dogs with heart base masses: 25
cases (1986-1999). J Am Vet Med Assoc, 219: 485-487

Ware WA (2003) Pericardial diseases and cardiac tumors. In: Small
Animal Internal Medicine. 3rd ed, Mosby, St. Louis: 185-197

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2005, 56(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2005, 56(1)


http://www.tcpdf.org

