
Dilated cardiomyopathy (DCM) is a myocardial di-

sorder seen mainly in large dog breeds. The breeds 

that are predisposed to develop DCM are: Doberman 

Pinscher, Newfound Land, Great Dane, Irish Wolf-

hound, Dalmatian, Boxer or Portuguese Water Dog 

(3). The disease is prevalent also in Cocker Spaniel 

dogs. Boxer dogs develop a specific form of DCM 

called arrhythmogenic right ventricular cardiomyopa-

thy, characterized by fibro-fatty replacement of the 

myocardium, whilst the Portuguese Water Dog deve-

lops the juvenile form of DCM. The prevalence of DCM 

in Doberman Pinscher in Europe is 58.8% (11). In Do-

bermans it was proved that DCM is a genetic disorder 

with an autosomal dominant mode of inheritance (5). 

In the above breed, DCM is equally distributed in 

males and females, but males present clinical signs at 

an earlier age compared with females (11). The preva-

lence of DCM in Irish wolfhound is 29% (8). 

CLINICAL SIGNS

DCM is characterized initially by a systolic left ven-

tricle dilation followed by a diastolic dilation. DCM is a 

slowly progressive disease and the translation from 

asymptomatic (occult) form to overt phase can take 

years (1). Early in the disease there are only cellular 

changes that are impossible to identify through classic 

cardiac investigation, followed by the asymptomatic 

form of the disease and finally the overt phase.

In the occult phase (asymptomatic) dogs do not 

present any clinical signs. The clinical examination du-

ring this phase can usually identify soft systolic mur-

mur and/or rhythm abnormalities.

In the overt phase, the owner mentions exercise 

intolerance, dyspnoea, abdominal distension, lethargy 

or syncope. The clinical examination reveals tachyp-

noea, crackles, muffled cardiac or respiratory sounds 

(mainly in the ventral part of the thorax). Heart aus-

cultation might identify a systolic murmur or an irre-

gular heartbeat. A weak pulse, pulse deficit and jugu-

lar vein and abdominal distention might be also noted 

(1). The diastolic gallop rhythm and the third heart 

sound could also be identified (1).

ECG

ECG abnormalities are present before the onset of 

the clinical signs. ECG abnormalities include atrial fi-

brillation (Fig. 1) and ventricular ectopic beats (Fig. 2). 

Ventricular arrhythmia could evolve as isolated beat, 
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 Cardiomiopatia dilatativă este o afecțiune dobân-

dită ce evoluează mai frecvent la rasele de câine de ta-

lie mare. Cardiomiopatia dilatativă are trei forme evo-

lutive: 1) caracterizată de modificări microscopice, 2) 

forma asimptomatică unde domină modificările elec-

trocardiografice și 3) forma clinic manifestă când sunt 

prezente semne de insuficiență cardiacă congestivă. 

Cardiomiopatia dilatativă este o afecțiune progresivă, 

cu evoluție lentă și disfuncție sistolică. La rasa Dober-

man de origine americană s-a identificat o mutație im-

plicată în apariția cardiomiopatiei. Fibrilația atrială și 

anomaliile de ritm ventriculare sunt cele mai frecvente 

tulburări de ritm identificate. Ecocardiografia este me-

toda de referință pentru diagnosticul cardiomiopatiei 

dilatative. Terapia este doar paleativă, iar speranța de 

viață este de câteva luni după apariția semnelor de in-

suficiență cardiacă congestivă.
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couplet (two ectopic beats occurring together), triplet 

(three ectopic beats occurring together) or paroxys-

mal/sustained tachycardia (more than 4 consecutive 

ectopic beats). Taking into the consideration that ven-

tricular arrhythmia is not observed constantly over a 

24-hour period, the recommendation is to perform a 

24-hour ECG using the Holter method. 

When the Holter exam is not available, the reco-

mmendation is to have a 5-minute ECG (12). In Do-

bermans, the occurrence of one ventricular ectopic 

beat could suggest occult cardiomyopathy (12). 

More than 300 ventricular premature contrac-

tions/24 h or two consecutive recordings within a year 

showing between 50 and 300 ventricular ectopic beats 

in Dobermans suggest an occult form of DCM (9).

ECHOCARDIOGRAPHY

Echocardiography is considered to be the most 

sensitive tool for the evaluation of heart size. 2D echo-

cardiography provides useful information regarding 

the chamber dimensions and myocardial wall thick-

ness. When 2D echocardiography is combined with 

Doppler examination, valuable information concer-

ning flow velocity, character and direction is obtained.

2D echography identifies dilation of the left ven-

tricle and left atrium. The left atrium dimension is eva-

luated comparing its diameter with the aorta. In adult 

dogs, without left atrium enlargement, the left atrium 

to aorta ratio is < 1.5 (Fig. 3A, Fig. 3B). 

The left ventricle is severely dilated and presents a 

poor contractility (Fig. 3C, Fig. 3D). In Dobermans, a 

left ventricular end diastolic diameter > 48 mm in 

males and > 46 mm in females, or left ventricular end 

systolic diameter > 36 mm (female and male) are con-

sisted diagnostic for DCM (9). 

An accurate method for the evaluation of the left 

ventricle dimensions is Simpson's method of disc. 

This method estimates the left ventricular volume 

based on left ventricle area. This method implies the 

tracing of the left ventricular area in systole and dia-

stole and based of a specific formula the left ventricle 

volume is generated. In Dobermans, left ventricle end 
2diastolic volume > 95 ml/m  and/or left ventricle end 

2systolic volume > 55 ml/m  are characteristic for DCM 

(Fig. 4) (10). These values could be extrapolated to 

other breeds, too. 

For the evaluation of the severity of the left ven-

tricle dilatation, the sphericity index can be evaluated.

The sphericity index represents the ration between 

the length and the width of the heart, both measure-

ments being evaluated at the end of diastole (4). Nor-

mally, the sphericity index is > 1.65 (Fig. 3D). 

Another parameter that offers information regar-

ding the level of the left ventricle dilatation is E point to 

septal separation (EPSS). EPSS represents the dis-

tance between the tip of the anterior mitral valve leaf-

let and the interventricular septum. For Dobermans, 

EPSS must be < 6.5 mm (4).

Pleural and pericardial effusion, as a consequence 

of the right heart failure could be identified.

Colour Doppler examination can identify different 

grades of mitral valve regurgitation (Fig. 5A, Fig. 5B).

In the case of DCM, mitral regurgitation is the re-

sult of mitral annulus dilation rather than mitral leaf-

lets abnormality. Usually, mitral leaflets are thin, pre-

senting normal characteristics. Tricuspid regurgi-

tation, if it is present, is usually the consequence of tri-

cuspid annulus dilation or as a complication of pulmo-

nary hypertension (7) (Fig. 5D).

Continuous-wave Doppler permits characterization 

of regurgitant jets profile and velocity. When the pres-

sure gradient between the left ventricle and the left 

atrium is normal, the mitral regurgitation jet has a 

peak velocity of 5–5.5 m/sec. 

In case of DCM, due to the abnormal high heart 

rate and high left atrial pressure, mitral regurgitation 

peak velocity is usually < 5 m/sec. 

Left ventricle filling pressure, in the advanced sta-

ges of the disease, is high (Fig. 5C). 

Echographically, in this case, the E wave of mitral 

inflow is > 1.2 m/sec.
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Fig. 1. Atrial fibrillation in a 6-year-old dog with DCM. 

Atrial fibrillation is irregular rhythm characterized by 

the lack of P waves. Ventricular response rate is 

variable (200–300 beats/min) (50 mm/sec, 10 mm/mV).

Fig. 2. Sinus rhythm interrupted by two ventricular 

ectopic beats (arrow) in an 8-year-old 

Doberman with occult form of DCM. 

(50 mm/s, 10 mm/mV).
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Fig. 4. Parasternal 4 chamber long axis view. Left 

ventricle volume is calculated using Simpson's formula. 

Left ventricle volume normalised to body surface must 
2 2be < 95 ml/m  in diastole and < 55 ml/m  in systole. In 

our case, the estimated left ventricle end diastolic 
2volume is 251.2 ml, which is abnormal for 1.6 m  dog. 

2The maximum end diastolic volume for 1.6 m  is 152 

ml (LV, left ventricle; LA, left atrium; RA, right atrium; 

RV, right ventricle).

GENETIC TEST

There is a genetic test available which identifies the 

mutation of the PDK4 gene. The test is only recom-

mended for Dobermans of American origin. If the test 

is positive, the dog is 7-fold more predisposed to 

develop DCM compared with the dogs that are nega-

tive. A negative test means that the dog will not deve-

lop DCM as a result of this mutation, but the dog is still 

predisposed to develop DCM (probably another muta-

tion that has not been identified yet) (5).

DIFFERENTIAL DIAGNOSIS

All the underlying conditions that trigger heart dila-

tion must be ruled out/ruled in before a definitive diag-

nosis of dilated cardiomyopathy can be made. Left 

heart enlargement can be triggered by: patent ductus 

arteriosus with left to right shunt, ventricular septal 

defect, mitral endocardiosis or mitral valve dysplasia. 

A DCM like syndrome could be also induced by a pro-

longed tachycardia, by taurine/carnitine deficiency, by 

doxorubicin or after parvovirus infection.
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PROGNOSIS

The evolution from the asymptomatic to the overt 

phase can take years. The mean survival times in dogs 

that showed clinical signs of heart failure is several 

months. Dogs with DCM are predisposed to sudden death.

THERAPY

Pimobendan administration during the asympto-

matic stage prolongs the median survival time versus 

placebo (623 vs. 466) in Dobermans (6).

The therapy in the overt clinical phase implies ad-

ministration of several drugs:

 Furosemide: 2mg/kg IV in bolus. This dose is re-

peated several times until the improvement of the 

respiratory rate. Once the pulmonary edema/pleural 

effusion is treated a resolution of the respiratory rate 

will be observed.

 Pimobendan: 0.25 – 0.3 mg/kg BID.

 Oxygen.   

  Pleurocentesis/pericardiocentesis/paracentesis.

 Anthyaritmic drugs (depending on the severity of 

the arrhythmia). Arrhythmia sometimes is difficult to 

treat. As an emergency treatment for ventricular ta-

chycardia a 2 mg/kg lidocaine bolus is recommended. 

Lidocaine could be repeated (3 – 4x); sometimes only 

a transient resolution of ventricular rhythm is noticed. 

As a chronic therapy mexiletine (the same class as li-

docaine), beta-blockers, calcium channel blockers can 

be used. Sotalol is a good choice for ventricular a-

rrhythmia therapy and its negative inotropic effects 

are not as intense as in the case beta-blockers or cal-

cium channel blockers use. In case of atrial fibrillation, 

the recommended drug is digoxin (0.005 mg/kg, BID) 

as a sole therapy or digoxin plus mexiletine (2).

 Omega 3 fatty acids: in some dogs, omega 3 fatty 

acids supplementation has a beneficial effect in con-

trolling ventricular arrhythmia.

Once the acute phase is managed and there is a re-

solution of the clinical signs, the maintenance therapy 

implies administration of furosemide (2 mg/kg, 

BID/TID), pimobendane (0.25–0.3 mg/kg Bid/TID), 

antiarrhythmic therapy (depending on the type and 

severity) or angiotensin converting enzyme inhibitors.
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The diet should be highly palatable with adequate 

protein content and a reduced sodium concentration. 

Strenuous exercise should be avoided.

CONCLUSIONS

DCM is a severe condition that affects mainly large 

dog breeds. The condition has a chronic evolution, 

from the asymptomatic phase to the overt clinical 

phase (usually years). Atrial fibrillation and different 

types of ventricular ectopy are present in both asymp-

tomatic and overt clinical phases, while the echocar-

diography identifies different grades of the heart dila-

tion and systolic dysfunction. The mean survival times 

in dogs that showed clinical signs of heart failure is 

several months. A combination of positive inotropic 

drugs, diuretics and antiarrhythmic drugs is needed to 

control the clinical signs.
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