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Heart failure is a complex pathophysiologic condi-

tion that arises when myocardial performance is in-

sufficient to adequately supply blood to other organs. 

This syndrome is a common complication that ensues 

from a wide variety of cardiovascular pathologies. In 

response to cardiovascular diseases, the morphology 

of the heart is remodeled, most often along one of two 

different patterns, hypertrophy or dilation (1). 

Canine dilated cardiomyopathy (DCM) is a pri-

mary disease of cardiac muscle that results in a de-

creased ability of the heart to generate pressure to 

pump blood through the vascular system, and clinical 

occur secondary to either decreased delivery of oxyge-

nated blood to the body (lethargy, weakness, weight 

loss, collapse), or to congestion of blood in the lungs 

(coughing, increased respiratory rate and/or effort, 

abdominal distention) or both. DCM is characterized 

by dilation of the ventricles with ventricular wall thin-

ning. Decreased oxygen supply, and increased oxygen 

 It is estimated that approximately 10% of dogs 

presented to primary care veterinary practices have 

heart disease. Dilated cardiomyopathy (DCM) is a 

polyetiological disease characterised by a dilation of 

heart chambers (mainly the left ventricle and left 

atrium) without other significant structural heart de-

fects. The mechanism of changes occurring in the 

atrial myocardial structure in DCM is not well defined. 

It is suspected that the structural protein defects, 

impaired tissue oxygen supply and other factors may 

play a role in the development of the disease.  Clinical 

features and the ultrasound examination of the car-

diac components, in addition to general ultrasound 

evaluation have in most cases a direct correspon-

dence, in order to correlate them and to confirm the 

diagnosis. According to their precisely and easily iden-

tification of each component of the heart in dogs, any 

changes in their appearance and uniform/nonuniform 

features is very useful for the diagnosis of diseased 

heart, in correlation with the size, position and echo-

genicity of the specific components.

 In the panel of the heart exams, the ultrasound 

changes can confirm the diagnosis with a high degree 

of specificity and a high degree of accuracy, in accor-

dance to the identified general abdominal or thoracic 

changes.
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 Se estimează că aproximativ 10% din pacienții ce 

s-au prezentat la medic au manifestat probleme cardi-

ologice. Cardiomiopatia dilatativă este o boală cu etio-

logie plurifactorială caracterizată prin dilatarea came-

relor cardiace (de regula ventriculul stâng și atriul 

stâng) fără alte modificari structurale semnificative. 

Mecanismul modificarilor ce au loc în structura miocar-

dului atrial în cardiomiopatia dilatativă nu este bine 

definit. Se suspectează ca defectele proteinelor struc-

turale, deficitul de oxigen împreună cu alţi factori pot 

juca un rol în dezvoltarea acestei afecţiuni. Semnele 

clinice și examinarea ultrasonografică, în corespon-

dență cu examinarea ultrasonografică generală relevă 

în majoritatea cazurilor o concordanţă directă pentru 

corelarea acestora și pentru confirmarea diagnosticu-

lui. Datorită acurateții și usurinței identificării fiecărei 

componente a cordului canin, orice modificare struc-

turală uniformă/neuniformă poate fi de folos în diag-

nosticarea cordului afectat, în corelaţie cu dimensiu-

nea, poziția și ecogenitatea componentelor specifice.

 În panelul de examene ale cordului, modificările 

ultrasonografice pot confirma diagnosticul cu un grad 

de specificitate și acuratețe ridicate, în concordanță cu 

modificările abdominale sau toracice generale identifi-

cate.
Cuvinte cheie: cardiac, extracardiac, 

modificări ecografice, câine
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demand secondary to elevated heart rate and ventri-

cular wall stress may predispose to the development 

of cardiac arrhythmias arising in either the atria (atrial 

fibrillation, supraventricular tachycardia) or in the 

ventricles (ventricular premature complexes, ventri-

cular tachycardia). Arrhythmias may predispose affec-

ted dogs to sudden death (12).

Extracardiac changes included hepatic conges-

tion, pulmonary congestion and edema, ascites, and/ 

or infarction of kidney, liver, lung, and spleen.

The definitive cause of canine DCM may includ nu-

tritional, infectious, parasitological and genetic predis-

position. The fact that canine DCM occurs at a higher 

incidence in specific breeds suggests a heritable gene-

tic component to this disease, although it is likely that 

it's etiology is multifactorial(2,6). 

The pathologic manifestations of dilated cardi-

omyopathy are often nonspecific. Although cardiac 

mass is increased, there is often only modest ven-

tricular wall hypertrophy while atrial and ventricular 

chambers can be mildly or markedly distended (4).

MATERIAL AND METHODS

The steps before the patient examination for the 

thoracic and abdominal untrasonography are similar: 

hair cuts, degreasing and applying the coupling gel, 

followed by respecting the waiting time for proper pe-

netrating of the coupling gel into the skin.

Ecocardiographic methods differ from abdominal 

techniques in that transducer placement is confined to 

limited windows of access between the ribs and aera-

ted lungs. The limitation imposed the need for a small 

transducer footprint. Echocardiographic examinations 

are then best performed using sector or curvilinear 

scanning transducers, preferably with phased-array 

technology. Suggested guidelines for transducer fre-

quencies include 8-12 MHz for cats and similarly sized 

dogs, 4-8 MHz for dogs in the 5- to 40 Kg range, and 2-

4 MHz for large dogs (>40kg).

DCM is diagnosed by echocardiography, which de-

monstrates the chamber dilation and indices of de-

creased pump function characteristic of the disease. 

Thoracic radiography can give important information 

about her heart and lungs. The heart's size, shape and 

position can be visualized, as can blood vessels and 

lung patterns. Electrocardiography may be used to 

characterize heart rhythm and to rule out arrhyth-

mias; and in some cases, a 24 hour electrocardiogram 

may be recommended to more accurately characterize 

cardiac rhythm (7).

RESULTS AND DISCUSSIONS

Clinical findings in dogs with DCM

The two phases of canine DCM regarding clinical 

signs should be identified separately.

Pre-clinical DCM

This is the long asymptomatic phase prior to deve-

lopment of clinical signs. It cannot be identified by any 

clinical test (9).

Overt DCM

This is the phase associated with the presence of 

clinical signs. Clinical signs in dogs with DCM and con-

gestive heart failure (CHF) include breathlessness  or 

dyspnoea, cough, depression, exercise intolerance, 

inappetence, syncope, weight loss, abdominal disten-

tion and polydipsia. Clinical examination commonly  

reveals dyspnoea, tachypnoea, rales, crackles and  in-

creased breath sounds, tachycardia, arrhythymia, 

and, in some dogs, a systolic murmur of low to mode-

rate intensity (grade I-III/VI). Further findings may 

include diastolic gallops, femoral arterial pulses, pulse 

deficit, ascites and distension of the jugular veins, pale 

mucous membranes, weight loss and muscle wasting 

and, sometimes, elevation of the body tempera-ture 

(4, 9).

Laboratory findings in dogs with overt DCM

Evaluation of  haematology and  blood  chemistry 

is important in dogs with DCM to exclude other pri-

mary or concurrent disease. There may be no abnor-

malities; in the majority of dogs,  routine  biochemical 

analysis and haematology are within the reference 

ranges. Laboratory abnormalities may reflect the ef-

fects of low cardiac output, congestion, and  neuro-

hormonal  activation. Increases in blood urea may be 

detected in some dogs, possibly a sign of prerenal azo-

taemia due to low cardiac output (2).

Electrocardiographic findings in dogs with 

overt DCM

In general, the electrocardiogram and the pre-

sence of ECG abnormalities have limited value in the 

diagnosis of DCM, but an ECG is essential for the eva-

luation of arrhythmias. Most dogs with DCM  do show 

abnormalities on ECG recordings, such as the pre-

sence of arrhythmias, abnormal amplitude or duration 

of P wave or the QRS complex indicating chamber en-

largement or conduction abnormalities. Atrial fibrilla-

tion is the  most  commonly diagnosed arrhythmia in 

dogs with DCM (Fig. 1) (8).  

 Ultrasound examination gives the most accu-

rate determination of the size of each heart chamber 

and permits measurement of the thickness of the 



Rev Rom Med Vet (2016) 26                                                                                                                                                                       25| 2         

heart walls.Certain measurements can be taken which 

allow the actual strength of the heart's contraction to 

be measured as a number and compared to the normal 

animal (Fig. 2) (11).

Fig. 1. ECG in German shepherd, 4 years, 

with cardiac dilation

Fig. 2. Ultrasound B mode - severe dilated 

cardiomyopathy- marked dilatation of all chambers

Evaluation of left 

ventricular systolic function

Cardinal echocardiography features of dilated car-

diomyopathy include chronically increased left ventri-

cal dimensions particularly in systole and depressed 

fractional shortening (values of  less than  20  to  25%  

are considered to be abnormally low and to represent 

systolic dysfunction) and ejection fraction (less than 

40% is abnormally low) (8, 12). 

Evaluation  of diastolic function

Another fundamental aspects is a decrease in the 

ratio of wall thickness to chamber dimension re-

presenting the inability of the myocardium to thicken 

appropriately. This decrease in relative wall thickness 

imparts the visual impresion of dilation on 2DE ima-

ges. Increased mitral E-point to septal separation dis-

tance is also noticed as a consequence of left ventrical 

dilatation, systolic dysfunction, and decreased peak 

mitral inflow. Most commonly Doppler demonstrate 

atrioventricular valve regurgitation in DCM and con-

sequent dysfunction of the mitral or tricuspid appara-

tus (Fig. 3, 4) (3,6).

Fig. 3. Color Doppler – Mild mitral valve defficiency 

with central regurgitation flux (above). 

Ultrasound B mode – Valvular mixomatosis (bellow).
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Fig. 4. M-mode and Doppler color ultrasound 

examination. On DC sector which represent the 

complete valve closing during the diastolic time it 

appears a vibration due to the registered reflux wave.

 The hemodynamic changes that occur in heart 

failure are relatively limited, as are the clinical syn-

dromes resulting from these changes, depends on the 

location(s) of cardiac chamber failure. 

The right atrium receives systemic and cardiac 

venous and lymphatic drainage via the cranial and 

caudal vena cava and the coronary sinus. Right atrial 

pressure increases as right heart disease worsens due 

to diseases such as tricuspid valve insufficiency and 

pulmonary hypertension. Clinical manifestations of 

right heart failure include jugular venous distension, 

hepatomegaly, pleural effusion, pericardial effusion, 

ascites, and peripheral edema (2, 5).

 Pulmonary hypertension (PH) stems most of-

ten from three disorders: chronic left sided heart failu-

re; dirofilariasis; and severe interstitial lung disease. 

This disorder also can be idiopathic (primary) in dogs. 

PH is very common in dogs with chronic mitral regurgi-

tation (MR) and typically leads to a progressively 

louder murmur of tricuspid regurgitation, signs of low 

cardiac output, right sided failure (including ascites 

and exertional syncope). With the exception of heart-

worm disease, PH due to primary lung disease in-

frequently leads to heart failure (Fig. 5, 6) (3,5).

Fig. 5. B-mode ultrasound examination – 

Severe cardiac dilation. Into the right ventricle may 

be seen the heartworms (above). Incipient right 

ventricle dilation. Into the right ventricle may be seen 

the heartworms (bellow)

CONCLUSIONS

The clinical expression of the cavitary organs is 

very tight connected with the results obtained after 

the ultrasound investigation, in connection with his 

accuracy, specificity and non-invasive features. An ul-

trasound of the heart shows strength of contractions, 

the size of the chambers of the heart, thickness of 

heart muscle walls, and heart valve function. 

It can also detect heartworms and tumors.

Canine DCM can be a devastating disease, and the 

prognosis for dogs with DCM is variable depending 

upon breed and status at presentation. Canine chronic 

mitral valve disease and heartworm represents the 

most common cardiovascular disease in dogs and the 
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most frequent cause of congestive heart failure in 

those animals.

Fig. 6. Specific/classical heartworm aspects 

Radiographic evidence of heartworm infection consists 

of changes to the pulmonary arteries (increased size, 

tortuosity, and pruning) and right-sided cardiomegaly 

(evidenced by a reverse “D” shape to the heart)

REFERENCES

1. Alroy J, Rush JE, Freeman L, Amarendhra Kumar 

MS, Karuri A, Chase K, et al., (2000) - Inherited 

infantile dilated cardiomyopathy in dogs: genetic, 

clinical, biochemical, and morphologic findings. Am 

J Med Genet. 2000;95(1):57–66.

2. Avram N., (2002) - Compendiu de fiziopatologie 

specială, Ed. F. ”România de Mâine”, Bucureşti

3. Baggot J.D., (2001) - The Physiological Basis of Ve-

terinary Clinical Pharmacology, Iowa State Press; 

1st edition.

4. Bonagura J, Lehmkuhl L., (1999) - Congenital heart 

disease. In: Fox P, Sisson D, Moise N, eds. Textbook 

of Canine and Feline Cardiology, 2nd ed. Philadel-

phia, PA: WB Saunders Co; 1999:471–535.

5. Borgarelli M, Häggström J., (2010) - Canine dege-

nerative myxomatous mitral valve disease: natural 

history, clinical presentation and therapy. Vet Clin 

North Am Small Anim Pract. 2010;40(4):651–63
, , , 6. Borgarelli M.S., Crosara K., Lamb P., Savarino G., 

, La Rosa, A. Tarducci, J. Haggstrom, (2012) - Survi-

val Characteristics and Prognostic Variables of 

Dogs with Preclinical Chronic Degenerative Mitral 

Valve Disease Attributable to Myxomatous Dege-

neration, Journal of Veterinary Internal Medicine, 

Vol. 26, Iss. 1, pp. 69–75, January-February 

7. Codreanu M.D, Mircean M, Diaconescu Al., Şerdean 

C., Solcan Gh., Morar I., (2012) - Ultrasonografia 

în medicina veterinară, ISBN 978-973-0-12860-4

8. Corradi D., (2014) - Atrial fibrillation from the pa-

thologist's perspective. Cardiovasc Pathol. 23(2): 

71–84.

9. Enriquez-Sarano M, Avierinos JF, Messika-Zeitoun 

D, Detaint D, Capps M, Nkomo V, Scott C, Schaff 

HV, Tajik AJ., (2005) - Quantitative determinants 

of the outcome of asymptomatic mitral regurgita-

tion. N Engl J Med 

10.Foster E., (2010) Clinical practice. Mitral regurgita-

tion due to degenerative mitral valve disease. N 

Engl J Med; 363:156 e165.

11.McEwan, M. Borgarelli, Tidholm, A., A. Vollmar, 

A.,Haggstrom, (2003) – Proposed Guidelines for 

the diagnosis of canine idiopathic dilated cardio-

myopathy, Journal of Vet. Cardiology, Vol., 5, no., 2

12. Zois, Nora E., Pedersen, Henrik D., Häggström, 

Jens, Olsen, Lisbeth H., (2014) – Echocardiographic 

assessment of left ventricular function in mitral re-

gurgitation: is the dog a useful model of man ? Car-

diovascular Endocrinology: Vol. 3, Iss 1, p. 914.


