https://www.vetpat.ru

34

Russian Journal of Veterinary Pathology. 2026;25(2):34-43. eISSN 2949-4826

ANIMAL PATHOLOGY, MORPHOLOGY, PHYSIOLOGY,
PHARMACOLOGY AND TOXICOLOGY

ITATOJIOTI'UA " KUBOTHBIX, MOP®OJIOI'UA, ®PU3NOJIOI U,
DPAPMAKOJIOI'YA U TOKCUKOJIOI'UA

W) Check for updates
BY

UDC 619:616.11:636.7 Original Empirical Research
https://doi.org/10.23947/2949-4826-2026-25-2-34-43

Clinical, Echocardiographic and Cytological Characteristics of Pericardial
Pathologies Accompanied by Pericardial Effusion in Dogs

Kira V. Kokulenko! >4, Anna V. Goncharova?'>, Vladislava K. Illarionovat2'=' Vladislav A.

2
Kostylev _ . . EDN: OWJQGS
1Veterinary Oncological Research Center “Biocontrol”, Moscow, Russian Federation

2Moscow State Academy of Veterinary Medicine and Biotechnology — MVA Named after K. I. Skryabin, Moscow, Russian Federation
< magnet.ru@mail.ru

Abstract

Introduction. The majority of pericardial diseases are accompanied by pathological accumulation of fluid in the pericar-
dial cavity (effusion), as well as cardiac tamponade. Physical examination methods combined with transthoracic echocar-
diography are widely used to diagnose these conditions. An important task for veterinary specialists is to determine char-
acteristic symptoms and specific echocardiographic signs of cardiac tamponade, which is considered to be a life-threat-
ening condition. Cytological examination of pericardial fluid is an integral part in diagnosing the cause of the effusion. A
comprehensive approach to diagnosis underpins the efficiency of treatment strategies. The existing studies poorly reveal
the relationships between the clinical symptoms and echocardiographic signs, which could enable the diagnosis of disease
severity and its prognosis, neither do they fully elucidate the cytological characteristics of effusions that could indicate
the causes of effusion occurrence. The aim of the study is to establish the clinical, echocardiographic, and cytological
relationships in dogs with pericardial pathologies accompanied by pericardial effusion.

Materials and Methods. The study was conducted at the Department of Veterinary Surgery of Moscow State Academy
of Veterinary Medicine and Biotechnology — MVA named after K. I. Skryabin and at the Veterinary Research Center
“Biocontrol” in the period from 2018 to 2023. The objects under study were dogs of various breeds, ages, and sexes
(n=200). The examination methodology included: collection of patient’s medical history, clinical examination, echocar-
diography, electrocardiography, chest radiography, ultrasonographic visualization of free fluid in the thoracic and ab-
dominal cavities, pericardiocentesis, cytological examination of effusion, and histological examination of pathological
material obtained during surgery.

Results. During the echocardiography, a ring-shaped anechoic space of varying diameter was revealed around the heart
in all the studied dogs with pericardial effusion. Of 200 patients, cardiac tamponade was registered in 64 animals (32.0%),
to whom pericardiocentesis was performed. For further determination of the causes of pericardial effusion, cytological
examination of the obtained fluid was performed in 61 patients. According to cytomorphological characteristics, the fol-
lowing types of effusion were identified: transudate (1.6%), modified transudate (4.9%), septic exudate (1.6%), hemor-
rhagic effusion (which, in turn, was divided into effusion corresponding to: acute hemorrhage (4.9%), chronic hemorrhage
(77.0%), hemorrhagic effusion with cytological signs of a tumor (9.8%)).

Discussion and Conclusion. In the presence of pericardial effusion, detection of the cardiac tamponade syndrome is of
great clinical importance. We have established the most common echocardiographic signs of tamponade: caudal vena
cava dilation and reduction of its collapsibility amplitude to less than 50%, as well as right atrial collapse. A relationship
between the clinical symptoms (abdomen volume increase due to accumulation of ascitic fluid, progressing weakness,
and exercise tolerance decrease) and echocardiographic signs of cardiac tamponade was revealed. Based on cytological
examination results, the hemorrhagic type of pericardial effusion was identified as the most common one, concomitant to
cardiac and pericardial tumors in older dogs of medium and large breeds.

Keywords: dogs, pericardial effusion, cardiac tamponade, pericardial cavity, echocardiography, cytological examination
of fluid
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AHHOTaLUA

Beseoenue. bonpmmHCTBO O0JNe3HEH mepuKapia CONPOBOXKAAIOTCS IMATOJIOTHYECKUM CKOIUICHHEM JKHAKOCTH B
NepUKapANaIbHON TOIOCTH (BBINOT), a TAKKe TAMIIOHANOH cepaua. [ TnarHoCTUKH MOJOOHBIX COCTOSIHUH HMIMPOKO
UCTIONB3YIOT METOJB! (PU3MKAIFHOTO OOCIEOBaHMS B COUETAaHHH C TPAHCTOPAaKalIbHOW 3XOoKapamorpadueil. BaxHoi
3aja4ell BETEPUHAPHBIX CIIEIMAINCTOB SIBJSIETCS ONpECIICHUE XapaKTEPHBIX CUMIITOMOB, a TaKXe CIeNU(pUUSCKUX
9XOKapauorpaduueckiux NPU3HAKOB TaMIIOHAJbl Ceplla KaK COCTOSHHS, yrpojkaroomero >wu3Hu. Lluronorndeckoe
HCCIIeIOBaHUE MEepUKApIUATBHON >KUIKOCTH SBISETCS HEOTHEMJIEMOI YacThI0 MUATHOCTHUECKOTO MOWCKA MPUYMH
Bbiota. KOMIUIEKCHBIH TMOJAXOJ K JAWAarHocTuke ompeneisier 3(GQGEKTUBHYIO TaKTHKY JI€YEHHs IalueHTa. B
CYIIECTBYIOIIUX HCCIIEIOBAaHUAX OCTAIOTCSI Majlo PACKPBITHIMH KIMHHUKO-IXOKapAnorpapuyeckue B3aUMOCBS3H,
MIO3BOJISIOINNE ANArHOCTHPOBATh TSDKECTh TEUEHHUs M MPOTHO3 3a00JIEBaHMS, a TAaKKe HEIOCTATOYHO OCBEIICHBI
IIUTOJIOTHIECKUE XapPAKTEPUCTUKH BBINOTOB, OMNpEACIAIONINE WX NpWUMHbBL. Llenms mccienoBaHUst — YCTAaHOBUTH
KIIMHUKO-3XOKapAHOrpadieckne ¥ IMTOJOTHYECKHE B3aMMOCBS3M Yy CO0aK C TATOJNIOTHSIMH — IIepHKapla,
COIIPOBOXKIAIOIIMMICS TIEPUKAPIHATEHBIM BBITIOTOM.

Mamepuanst u memoowt. ViccnenoBanne npoBeaeHo Ha kadenpe BerepuHapHoil xupyprun @PI'bOY BO «MockoBckas
roCyJIapCTBCHHAS aKaJeMHUsl BEeTCpPUHAPHOW MeauIuHbl U ornotexHomaorun — MBA umenu K.U. Ckpsdunay, a Takke Ha
0a3e BETEpPMHAPHOTO HAY4YHOTO IeHTpa «buokoHTponb» B mepuon ¢ 2018 mo 2023 r. OOBEKTOM HCCIICIOBAHUS
MOCTYXHJIN cO0aKy pa3IMYHBIX OPoJ, Bo3pacTa u noia (n=200). Meroxuka obcnenoBanus BKII0O4aiga: cOOp aHaMHe3a,
KJIMHUYECKHH  OCMOTp, 3XOKapAuorpaduio, aiieKTpokapauorpaduio, peHtreHorpaduio  TpyAHOW — KJIETKH,
YIBTPACOHOTPA(YUIECKYIO BU3yaTH3aLHUI0 CBOOOJHOMN KUAKOCTH B IPYTHON M OPIONIHOHN MONOCTAX, IEPUKAPAHOIICHTES,
IIUTOJIOTHYECKOE HCCIIEIOBAHKE BHINTOTA, THCTOJIOTHYECKOE MCCIICOBAHUE TTATOJIOTHUECKOTO MaTeprala, IoJy4eHHOTO
B X0JI€ XUPYPIHYECKOTO BMEIIATENILCTBA.

Pesynomamol uccnedosanus. Y BceX HMCCIEAYEMBIX cO0aK € MEpHUKAapIUaIbHBIM BBIIIOTOM Ha 3XOKapauorpapuu
BBISIBJICHO KOJIBLIEBHTHOE aHIXOTEHHOE IPOCTPAHCTBO (000/10K) pa3HOTo quameTpa BOKpyr cepauna. M3 200 nanueHToB y
64 xwuBotHBIX (32,0 %) 3aperucTpupoBaHa TaMIIOHAJa CEpIIAa M BBIIOJIHEH IepuKapanoneHrte3. Lluromornueckoe
HCCIIeIOBAHME MOTyYSHHOH )KUIAKOCTH AT AajbHEHIIeH THarHOCTUKH IPUYNHBI IEPUKAPIHAIBHOTO BBIIIOTA BRIIIOJTHEHO
y 61 marmenta. [To UTOMOP(OIOTHIECKOMY XapaKTepy BBIIBICHBI CICAYIOUIME BHABI BhiOTa: Tpancceymar (1,6 %),
MoaubHUIMpoBaHHbI TpaHceyaar (4,9 %), cenrtuueckuit sxccynar (1,6 %), remopparuueckuii (KOTOPBIH, B CBOIO
ouepensb, pa3fAessuICsS Ha BBIIIOT, COOTBETCTBYIOIINI: OCTPOMY KpOBOTeUEHHIO (4,9 %), XpOHHYECKOMY KPOBOTEUEHHUIO
(77,0 %), reMopparn4eckuii BHIMOT C IIUTOJIOTHYSCKUMH MPU3HAKaMH ommyxoutd (9,8 %)).

Obcyncoenue u 3axniouenue. 1Ipn HaTMYUU TEPUKApAUAIHHOTO BBIIIOTA BAaXXHOE KIMHUYECKOE 3HAUCHHE HMeEET
pacrio3HaBaHHE CHHPOMa TaMITOHA/IbI cepia. Hamu ycTaHOBIEHBI caMble pacnpocTpaHEHHbIE SXOKapAHorpaduuecKue
IIPU3HAKU TAMIIOHA/IbI: PACIIMPEHUE U CHIDKEHHUE aMILUIUTY/IbI CIIaIeHUsI KayJallbHOU MoJIoH BeHbl MeHee 50 % u koianc
CTEHKM IpaBOro mpejcepausi. BrIsBIeHa B3aMMOCBS3b MEXIY KIMHHYECKHMH CHUMIITOMaMH (yBeiawdeHHe oObema
KHMBOTA B pe3yJIbTaTe HAKOIUIEHHS aCLUUTHON XHMJKOCTH, IIPOTPECCHPYIONIAsl ClaboCTh U CHIKEHHE NEPEeHOCUMOCTH
Harpy3ok) M 3XoKapauorpadMuecKMMH MpU3HAKaMW TaMIIOHaabl cepaua. Ilo pesynbraraM LUTOJIIOTHYECKOTO
HCCIICIOBAaHMUS CaMbIM  PACIPOCTPAHCHHBIM BHAOM IE€PUKApPIHMAIBHOTO BBIIOTA SIBHJICS TeMOpPparn4eckui,
COTIPOBOKIABIIHMI OIYXOJIM CEpALa U IEpUKapaa y co0aK cTapiiei BO3pacTHON IPyIIIBI CPEIHUX M KPYIHBIX MTOPOI.

KiloueBble cjoBa: Co0akd, TepUKapAHaIbHBIA BBINIOT, TaMIIOHANa CepAla, TMepUKapAnaibHas TIOJOCTh,
9XOKapaAHOTrpadus, IUTOIOTHIECKOE HCCIEAOBAHUE KHUIKOCTH

Jas umuruposanusi: Kokynenxko K.B., T'onuapoa A.B., MmmapuonoBa B.K., Kocrtemes B.A. Kimnuxko-
9XOKapIUOTpapUUecKue M IUTOIIOTHYECKHE XApaKTEPUCTHKH MATOJOTHHA MepuKapaa coOak, COMpPOBOMKTAIOIIMXCS
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Introduction. Enhancement of cardiac disease diag-
nostics in animals is particularly important due to the in-
creasing incidence of pericardial pathologies in dogs of
various breeds and sizes. In recent years, significant pro-
gress has been made in diagnostics of cardiac diseases in
animals, including diagnostics of diseases accompanied by
pericardial effusion inducing compression of the heart
chambers and hemodynamic disorders. This condition
causes reduction of cardiac filling and emptying, provokes
venous congestion, and can lead to cardiogenic shock and
death of a patient [1-3].

Diagnostic tests for pericardial pathologies accompa-
nied by pericardial effusion include echocardiography,
electrocardiography, radiography, computed tomography,
cytomorphological examination of effusion, histological
examination of the pericardium and neoplasms of the heart
and pericardium. Each method has its advantages and lim-
itations, but echocardiography (EchoCG) is the preferred
first-line diagnostic test [2]. This visual diagnostic method
is highly informative, as it allows one to determine the size
of the heart and evaluate its function, the presence and vol-
ume of pericardial effusion, the presence of intracardiac
thrombi and cardiac and pericardial tumors [3, 5, 6].
EchoCG is the leading method for dynamic monitoring of
pericardial effusion during conservative therapy [7]. An
important advantage of EchoCG is its non-invasiveness
and the absence of the need for animal sedation.

A cytological analysis of pericardial effusion is a nec-
essary diagnostic method for determining the etiology of
the pathological process and patient’s treatment strategy.
In some cases, this test is crucial and reduces the amount
of diagnostic procedures required for the patient.

A number of ultrasound criteria for diagnosing canine
pericardial diseases accompanied by effusions have been
identified in the available national and international liter-
ature. However, the relationship between the clinical
symptoms and echocardiographic signs that enables diag-
nosing disease severity and prognosticating its course re-
mains poorly studied, the same as the correlation of
pathological changes with the body weight and age of the
patients. Furthermore, the cytological characteristics of
effusions, which determine effusion causes, are insuffi-
ciently described. The aim of the study is to establish clin-
ical, echocardiographic, and cytological relationships in
dogs with pericardial pathologies accompanied by peri-
cardial effusions.

Materials and Methods. The study was conducted at
the Department of Veterinary Surgery of Moscow State
Academy of Veterinary Medicine and Biotechnology —
MVA named after K. I. Skryabin and at the Veterinary Re-
search Center “Biocontrol” in the period from 2018 to
2023. The objects of the study were sexually mature dogs
of various breeds, ages, and sexes (n=200). The following

dog breeds were included in the study: mixed breeds
(n=38), French Bulldogs (n=19), Labrador Retrievers
(n=12), Chihuahuas (n=11), Yorkshire Terriers (n=10),
Golden Retrievers (n=8), Smooth-haired Dachshunds
(n=6), American Staffordshire Terriers (n=5), Jack Russell
Terriers (n=5), Cane Corso (n=5), German Shepherd Dogs
(n=4), Bullmastiffs (n=4), Dogue de Bordeaux (n=4), Si-
berian Huskies (n=4), German Spitz (n=3), Staffordshire
Bull Terriers (n=3), Shiba Inu (n=2), Central Asian Shep-
herd Dogs (n=2), Russian Spaniels (n=2), Pomeranian
Spitz (n=2), German Boxers (n=2), Chinese Crested (n=2),
Ca de Bou (n=2), Caucasian Shepherd Dogs (n=2), Dober-
mans (n=2), East European Shepherd Dogs (n=2), Weimar-
aners (n=2), Boerboels (n=2), Bernese Mountain Dogs
(n=2), American Pit Bull Terriers (n=2), English Bulldogs
(n=2), Biewer Yorkshire Terriers (n=2). The following
breeds included in the study were represented by a single
animal: English Cocker Spaniel, Alaskan Malamute, Dogo
Argentino, Beauceron, West Highland White Terrier, Dal-
matian, Irish Setter, Keeshond, Maremma Sheepdog, Min-
iature Poodle, Moscow Toy Terrier, Pug, Neapolitan Mas-
tiff, Pointer, Petit Brabancon, Rhodesian Ridgeback, Rus-
sian Hound, Russian Toy Terrier, Samoyed, Skye Terrier,
Scottish Terrier, Olde English Bulldogge, Whippet, Fox
Terrier, Miniature Pinscher, Shar Pei, Shih Tzu, Entlebu-
cher Mountain Dog, Japanese Chin (Fig. 1).

The distribution of animals by age groups was as follows:
Group 1 — from 1 to 5 years (n = 14), Group 2 — from 6 to
9 years (n = 71), Group 3 — from 10 to 15 years (n = 107),
Group 4 — from 16 to 17 years (n = 8). Distribution of ani-
mals by sex — 134 males and 66 females (Table 1).

For a reliable assessment of the heart structures, the an-
imals were divided into groups depending on body weight:
Group 1 — up to 10 kg (n=54), Group 2 — 10-25 kg
(n=58), Group 3 — 26-45 kg (n=62), Group 4 — over 45
kg (n=26) (Table 2).

General clinical examination of the dogs was per-
formed according to a standard methodology, including
collection of patient’s medical history, and physical exam-
ination. Echocardiography was performed using Philips
Epig 5 and Philips HD15 ultrasound systems (“Philips”,
USA) with phased array transducers operating at frequen-
cies of 1-5 MHz, 2-9 MHz, and 4-12 MHz. The animals
were positioned in the right and left lateral positions. To
ensure direct contact between the transducer and the skin,
the dogs’ coats were shaved, and 30% isopropyl alcohol
and ultrasound gel were applied. During the examination,
the structural and functional characteristics of the heart
were assessed, including the presence of thrombi in the car-
diac chambers, tumors in the heart, pericardium and tho-
racic cavity, pericardial thickening, and the presence of
free fluid in the pericardial cavity.
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Fig. 1. Distribution of dogs with pericardial effusion by breed

Table 1
Distribution of dogs with pericardial effusion by age and sex
Absolute Relative quantity,
Group/age, years Sex
number, n %
Group 1 (1-5) 14 7.0 Males Females
n % n %

Group 2 (6-9) 71 35.5

134 67 66 33
Group 3 (10-15) 107 53.5
Group 4 (16-17) 8 4.0
Total 200 100 200 100 200 100

Table 2
Distribution of dogs with pericardial effusion by body weight
Group/body weight, kg Absolute number, n Relative quantity, %

Group 1 (up to 10) 54 27.0
Group 2 (10-25) 58 29.0
Group 3 (26-45) 62 31.0
Group 4 (over 45) 26 13.0
Total 200 100

To obtain the material for cytological examination, ultra-
sound-guided pericardiocentesis was performed through the
315" intercostal spaces on the right. The patient was given
general anesthesia (by intravenous injection of Propofol at a
dose of 4-8 mg/kg) and positioned in the left lateral decubi-
tus position. To prepare the surgical site, the coat was
shaved, and the skin around the needle insertion site was
cleaned with 70% ethyl alcohol.

Cytological examination of pericardial effusion was per-
formed in 61 dogs. Pericardial fluid obtained by pericardio-
centesis was transferred to the EDTA tube. For cell count in
the Goryaev chamber, 20 pl of fluid was removed from the
tube and mixed with 380 pul of a 3-5% acetic acid solution
stained with methylene blue. The EDTA tube was then cen-
trifuged for 5 min at 2000 rpm. Direct brush smears were
prepared from the sediment. The smears were stained for
20-30 min according to Romanowsky staining technique.
The resulting smears were examined at 100x, 200x, and
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1000x magnification using an Olympus CX43 microscope
(“Olympus”, Japan).

A histological examination was performed in 23 patients.
The dogs had recurrent cardiac tamponade with pericardial
effusion accumulated two or more times. Patients underwent
pericardiectomy to collect the pericardial and cardiac tumor
specimens for histological examination, or euthanasia fol-
lowed by pathological autopsy with histological examina-
tion. A sample for the study (a 3-5 mm thick section) was
excised from the obtained biopsy specimen that had been
fixed in 10% buffered formalin (BF). The resulting samples
were dehydrated and impregnated with paraffin using a
Histo-Tek VP1 histoprocessor (“Sakura Seiki Co.” LLC, Ja-
pan). Paraffin blocks were then prepared, from which series
of sections (24 pm thick) were sliced using a HistoCore Bi-
ocut rotary microtome (“Leica Biosystems”, Germany).

The resulting preparations were then stained with he-
matoxylin and eosin to visualize tissue components. But
prior to this, the preparations were deparaffinized (sequen-
tially through a paraffin solvent (xylene) and alcohols of
descending concentration). After staining, the prepared
samples were cleared in xylene and mounted under co-
verslips using a mounting medium. The prepared histolog-
ical slides were examined using an Olympus CX43 micro-
scope at 100x, 200x%, 400x%, and 1000x magnification.

Research Results. Based on the anamnesis and clinical
examination of 200 patients with pericardial effusion, cardiac
tamponade was diagnosed in 64 animals (32.0%). In this
group of animals, one or more of the leading clinical symp-
toms were identified: increase in volume of the abdomen due

to the accumulation of ascitic fluid (50.0%), sudden weak-
ness/syncope (37.5%), progressing weakness/decreased activ-
ity (62.5%), and dyspnea caused by hydrothorax (32.8%). The
remaining patients had nonspecific symptoms (Table 3).

Physical examination of dogs with cardiac tamponade
revealed a number of characteristic clinical symptoms: pal-
lor of the mucous membranes (15.6%), muffled heart
sounds (75.0%), weak pulse waveform (35.9%), arrhyth-
mic pulse (21.8%), and paradoxical pulse (7.8%) (Table 4).
One or more components of Beck’s triad (edema of the
neck, dewlap, and peripheral edemas) were recorded in 3
dogs (1.5%). Jugular venous distention was not detected,
possibly because of the difficulty to identify the character-
istic signs due to the thick coats of the patients. In 27 of 64
patients with cardiac tamponade, the tonometry data had
been obtained before pericardiocentesis. Hypotension with
mean systolic blood pressure of 80 mmHg and lower was
detected in 12 dogs (42.0%).

In all dogs (n=200) with pericardial effusion, echocardi-
ography revealed a ring-shaped anechoic space (rim) of var-
ying diameter around the heart. Echocardiographic signs of
cardiac tamponade were: right atrial collapse in 42 dogs
(65.6%), right ventricular diastolic collapse in 20 dogs
(31.2%), reduced cardiac chambers due to insufficient filling
with blood in 5 dogs (7.8%), paradoxical septal motion dur-
ing respiration in 8 dogs (12.5%), dilation of caudal vena
cava and reduction of its collapsibility amplitude to less than
50% during inhalation in 34 animals (53.1%) (Table 5).

Table 3

Leading clinical symptoms accompanying cardiac tamponade

Symptoms Absolute number, n Relative quantity, %
Dyspnea caused by hydrothorax 21 32.8
Sudden weakness/ syncope/forced posture 24 37.5
Increasing apathy/weakness/decreased activity 40 62.5
Increase in volume of the abdomen (ascitic fluid) 32 50.0
Table 4
Leading symptoms of cardiac tamponade identified during physical examination (n=64)
Symptoms Absolute number, n Relative quantity, %
Pallor of the mucous membranes 10 15.6
Muffled heart sounds 48 75.0
Weak pulse waveform 23 35.9
Paradoxical pulse 5 7.8
Arrhythmic pulse 14 21.8
Table 5
Echocardiographic signs of cardiac tamponade in the dogs studied (n=64)
. . Absolute num- Relative quantity,
Echocardiographic signs ber, %
Right atrial collapse 42 65.6
Right ventricular diastolic collapse 20 31.2
Paradoxical septal motion 125
Reduction of left cardiac chambers (visual assessment) 7.8
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Dilation and poor collapsibility of caudal vena cava (less than 50%) 34

53.1

Data analysis enabled establishing a relationship be-
tween clinical symptoms and structural and functional pa-
rameters of the heart: of 34 dogs with signs of dilation of
caudal vena cava and reduction of its collapsibility ampli-
tude to less than 50% during inhalation (diagnosed by
echocardiography), 29 patients had ascites, 15 dogs — pro-
gressing weakness, and 13 dogs — dyspnea. Of 42 patients
with right atrial collapse, 22 dogs had ascites, 23 had pro-
gressing weakness, and 19 dogs had dyspnea (Table 6).

Pericardiocentesis was performed in 64 dogs with car-
diac tamponade, whereas the cytological examination of
the obtained fluid for further diagnostics was performed in

61 patients. By the cytomorphological nature of effusion,
the following types were identified: transudate (1.6%),
modified transudate (4.9%), septic exudate (1.6%), hemor-
rhagic effusion, which in turn was divided into effusion
corresponding to: acute hemorrhage (4.9%), chronic hem-
orrhage (77%) and hemorrhagic effusion with cytological
signs of a tumor (9.8%) (Table 7).

Histological examination of the pericardium was per-
formed in 23 patients with recurrent cardiac tamponade. In
16 dogs, cardiac or pericardial neoplasms were diagnosed
by echocardiography, and 2 patients were suspected of
having pericardial neoplasia (Table 8).

Table 6
Correlation of clinical symptoms with echocardiography data (n=64)
EchoCG sign
Dilation/poor Right ventricu- Reduced left
Symptoms collapsibility Right atrial g . . . Paradoxical
lar diastolic col- | cardiac cham- .
of caudal vena collapse septal motion
lapse bers
cava
AscitesAciut 29 22 10 - 4
T'unpotopakc 10 7 1 1 2
Sudden weakness/ syncope 9 14 8 2 5
Hypotension 2 5 5 5 9
Increasing apathy/\IN(.eak- 15 23 10 B 4
ness/decreased activity
Peripheral edemas 2 1 1 -
Dyspnea 13 19 10 - 4
Table 7
Correlation between the causes and cytological characteristics of pericardial effusion (n=61)
Type of effusion by nature
. q Acute .
Causes of ef- | Absolute Relative Chroni- | oy | Hemorrhagic
fusion number, n quantity, % | Transu- | Modified [Septic ex-| chemor- rhagic ef- effusion with
date |transudate| udate |rhagiceffu f ar cytological
: usion | .
sion signs of a tumor
4 (lymphoma)
Cardiac/peri- 1 (carcinoma)
cardial neo- 34 55.7 26 1
plasms 1 (mesotheli-
oma)
Idiopathic/un- 18 29,5 16 1
known cause
Congestive
heart failure 2 33 1
Pericarditis 5 8.2 1 4
Left atrial 1 16 1
rupture
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Protein-losing

enteropathy 1 16 L

Table 8

Histological examination of the causes of pericardial effusion (n=23)

Causes of effusion Absolute number, n Relative quantity, %
Lymphoplasmacytic pericarditis 1 4.3
Neutrophilic pericarditis 2 8.7
Mixed pericarditis (lymphoplasmacytic and neutrophilic) 6 26
Chemodectoma 6 26
Hemangiosarcoma 5 22
Mesothelioma 1 4.3
Carcinoma 1 4.3
No pathological changes 1 4.3

Discussion and Conclusion. Transthoracic echocardi-
ography is a reliable method for detecting pericardial pa-
thologies and the presence of free fluid in the pericardial
cavity. Free fluid in the pericardial cavity is visualized on
ultrasonogram as an anechoic rim around the heart. Upon
accumulation of a large volume of fluid, a characteristic
“floating” or “swinging” heart pattern is observed due to
its pendulum-like movements [8].

In the presence of pericardial effusion, recognition of
cardiac tamponade syndrome is of major clinical im-
portance; it is diagnosed by comparing the characteristic
clinical picture and echocardiographic signs [9]. Of 200 pa-
tients participating in the study, cardiac tamponade was di-
agnosed in 64 animals (32.0%). The diagnostic criteria for
diagnosing cardiac tamponade obtained by the authors ad-
here to the data published in other studies [10]. The most
common echocardiographic signs of cardiac tamponade
were: right atrial collapse — detected in 65.6% (n=42), di-
lation of caudal vena cava and reduction of its collapsibility
amplitude (to less than 50% during inhalation) — detected
in 53.1% (n=34), right ventricular diastolic collapse— de-
tected in 31.2% (n=20).

A comparison of physical examination data and echo-
cardiographic signs revealed that symptoms such as the in-
crease in the volume of the abdomen due to ascitic fluid
accumulation, progressing weakness, and exercise toler-
ance decrease are diagnosed in patients with echocardio-
graphic signs of dilation of caudal vena cava and reduction
of its collapsibility amplitude to less than 50% and right
atrial collapse. This is explained by impaired venous return
in systemic circulation against the background of right ven-
tricular end-diastolic pressure increase resulting from the
pericardial fluid pressure. In the presence of all the above
listed echocardiographic signs of cardiac tamponade (Ta-
ble 5), including the paradoxical septal motion and reduc-
tion of cardiac chambers due to decrease in venous blood
flow, the persistent arterial hypotension (with mean sys-
tolic blood pressure of 80 mmHg or lower) was observed
in animals. The primary diagnostics of cardiac tamponade

is based on a constellation of patient’s clinical symptoms
and physical examination results. Echocardiography is a
confirmatory and expert method that allows visualization
of pericardial effusion, assessment of its volume, identifi-
cation of the signs of cardiac compression and, in some
cases, differentiation of the causes of effusion.

When assessing the effusion, the hemorrhagic nature of
the fluid was most often diagnosed (91.8%), which is con-
sistent with the literature data [11, 12], whereas signs of
acute hemorrhagic effusion were detected only in 4.9% of
patients. The most common cause of hemorrhagic effusion
in dogs was cardiac neoplasia — 55.7% of cases, of which
cardiac hemangiosarcoma was histologically diagnosed in
22%, which, in turn, is considered one of the common ne-
oplastic causes of pericardial effusions [13, 14]. In 26% of
cases, histological confirmation of a basal cardiac tumor
— chemodectoma was obtained. According to echocardi-
ography, out of 200 patients, cardiac tumors were detected
in 86 dogs, of which 32.5% were right heart tumors without
histological confirmation, and in 53.5% of cases, basal car-
diac tumors were determined. Unknown cause of effusion
was the second most common cause and may also include
patients with idiopathic pericardial effusion, which is con-
sistent with the previous studies [11, 15]. Modified transu-
date was recorded in 4.9% of cases, including in cases of
congestive heart failure. Transudate caused by protein-los-
ing enteropathy and septic exudate caused by myopericar-
ditis were the rarest types of pericardial effusions. Cytolog-
ical examination of pericardial fluid is deemed to be less
informative and depends on the tumor type and effusion
hematocrit [16, 17]. Hemorrhagic effusion with cytological
signs of a tumor was observed in 9.8% of cases, with large
cell lymphoma being the most commonly diagnosed tu-
mor, which is consistent with the foreign literature data
[18, 19]. In this study, in 64 dogs with cardiac tamponade,
cardiac neoplasms were diagnosed in 55.7% by echocardi-
ography. The development of cardiac tamponade in such
patients may be explained not only by mechanical com-
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pression of the vessels by the tumor, but also by their bleed-
ing, which can cause a surge in intrapericardial pressure,
acute dilation of pericardial cavity and, as a consequence,
cardiac tamponade.

Histological examination of cardiac and pericardial tu-
mors excised during surgery is the “gold standard” for ver-
ifying the presence of cancer. According to the results of
our study, of 16 dogs with cardiac and pericardial tumors
identified by echocardiography, cardiac neoplasia was his-
tologically confirmed in 12 animals: chemodectoma in
26% of cases and hemangiosarcoma in 22%. These types
of cardiac tumors are the most common, as described
above. In one patient suspected of having pericardial neo-
plasia, pericardial mesothelioma was diagnosed. In three
dogs, histological examination of the cardiac or pericardial
tumor turned to be inconclusive, and in one dog, a tumor
biopsy was not performed. Pericarditis as a histological di-
agnosis was found in 39% of cases.

Most dogs with pericardial effusion were male, of me-
dium to large breeds, weighing between 26 and 45 kg:
mixed breeds (19%), Labrador Retrievers (6%), Golden
Retrievers (4%), Cane Corso (2.5%), American Stafford-
shire Terriers (2.5%), German Shepherd Dogs (2%) —
these breeds have been previously mentioned in other stud-
ies too [11, 15, 20]. Small dog breeds were represented by:
French Bulldogs (9.5%), Chihuahuas (5.5%) and York-
shire Terriers (5%). In this study, cardiac tamponade was
most commonly diagnosed in mixed breeds (15.6%),
French Bulldogs (14%), Golden Retrievers (7.8%), York-
shire Terriers (6.25%), Siberian Huskies (4.6%), and Jack
Russell Terriers (4.6%). It’s worth noting that in all French
Bulldogs with cardiac tamponade, basal cardiac tumors
were detected by echocardiography. In Golden Retrievers,
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