
 

Figure 4: Echocardiographic changes in 
occult DCM in Dobermans. One can see the 
progressive increase in the left ventricular 
dimensions (LVIDd, LVIDs), decline in the 
shortening fraction (SF), and decrease in the 
ventricular walls thickness (SIVd, LVFWd). 

 

 

• Holter 
The detection of ventricular arrhythmias in Dobermans and Boxers by 24 hours ECG 
recordings (Holter) is also a useful screening tool for DCM in these breeds. Any count > 
100 VPC/day is considered abnormal and should warrant an echocardiographic 
examination (Figure  5).  

 

Figure 5: Holter recording (1 
hr/page) in a Golden retriever 
with DCM. Ventricular 
premature beats (arrows) are 
present. One can count  64 
VPC/hr on this page. 



 

The case of the Boxer warrants a specific discussion.  In this breed, the cardiomyopathy 
has specific characteristics and is called arrhythmogenic right ventricular cardiomyopathy 
(ARVC), because it affects the right ventricle (as opposed to the entire heart in the other 
breeds). There is right ventricular myocardial atrophy with fibro-fatty replacement of the 
myocardial cells. The disease is progressive and will eventually involve, but only at later 
stages, the left ventricle (Figure 6)   

 

Figure 6: Echocardiographic findings of Boxer ARVC. RV: right ventricle, RA: right atrium, LV: left ventricle. 

 

It is characterized by numerous ventricular premature beats originating from the right 
ventricle. Right ventricular and atrial dilation may or may not be present.  The mode of 
transmission is autosomal dominant. The genetic anomaly  associated with this disease is a 
deletion of the gene coding for striatin ( a protein of the junctional apparatus between the 
cardiac muscle cells: the desmosome).  

There are 3 main clinical forms: the arrhythmic form without symptoms, the arrhythmic 
form with syncopes ± sudden death, and the CHF form with marked impairment of the 
cardiac contractility (Figure 6). In the first 2 forms, the heart may still look normal on 
echocardiography. 



 

 

Figure 7: The 3 forms of Boxer arrhythmogenic right ventricular cardiomyopathy. 

The Holter is a good screening tool to detect the arrhythmias, but may not allow to 
distinguish the Boxers in which the arrhythmias will never lead to symptoms from those 
at risk of fainting or sudden death (Figure 8). A total of VPC > 3000/day is a clear 
indication of risk. 

 

 

Figure 8: Holter findings in asymptomatic “normal”  and fainting Boxers. 

 

• NT-proBNP 
Recently, a blood test measuring the level of a substance produced by the heart called 
BNP has become available. Levels of BNP will increase with the presence of heart disease, 
and will go up even further with CHF. False positives are not uncommon, however, 
requiring the confirmation by other tests such as echocardiography.  

• Heart failure 
As mentioned above, dogs in CHF develop fluid retention either in the lungs or the body 
cavities. This will lead to breathing difficulties, with or without coughing. Abdominal 
distension will appear in cases of ascites. Exercise intolerance will be noted. Decreased 



 

appetite may also be present.  The physical examination will reveal cardiac and 
pulmonary auscultatory anomalies, weak pulses, and poorly perfused mucous 
membranes. The presence of fluid either in the lungs, the chest cavity of the abdomen 
can be readily confirmed by radiography. Electrocardiography is indicated when the 
heart rate is irregular and helps diagnose which type of arrhythmia is present: atrial 
fibrillation or ventricular arrhythmias. Echocardiography, as discussed above, will reveal 
the decreased contractility of the heart. 

Treatment 

 Asymptomatic dogs 
The goal of instituting therapy is asymptomatic dogs is to slow the progression of the disease 
and delay the onset of CHF. Another goal is also to reduce the risk of syncopes or sudden 
death in dogs with arrhythmias (see below). Drugs that are inhibiting the production of 
substances leading to the constriction of blood vessels such as angiotensin and aldosterone: 
the angiotensin-converting-enzyme inhibitors or ACEI (Benazapril, enalapril, ramipril) have 
been shown to prolong the asymptomatic phase in humans and Dobermans with DCM. 
Pimobendan has also been proven to be effective in delaying onset of CHF in Dobermans with 
occult DCM. Other medications such as beta-blockers have also been advocated, but data 
proving their efficacy is lacking so far, especially in dogs.  

 Congestive heart failure 
Once CHF is present, diuretics (drugs enhancing the production of urine) are necessary to 
relieve the congestive symptoms. Typically, furosemide is used in combination with the ACEI 
drugs. In addition, drugs stimulating the contractility of the heart, such as Pimobendan, have 
been shown to improve the clinical response and the survival, especially in Dobermans. Other 
agents such as spironolactone, which blocks aldosterone, have recently been shown to be 
beneficial as well. 

 Arrhythmias 
Antiarrhythmics are used either to slow down the heart rate in case of atrial fibrillation, or to 
reduce the risk of ventricular fibrillation in case of ventricular arrhythmias. Drugs commonly 
used include: digoxin, diltiazem, amiodarone, mexiletine, atenolol and sotalol. 

 Nutritional support 
The goal of nutritional support is to provide moderate salt restriction to prevent fluid 
retention. Many renal diets can achieve that. Other supplements such as omega 3 fatty acids 
(to reduce the production of cytokines involved in cardiac cachexia), taurine, carnitine can also 
be provided in diets such as Early Cardiac Support by Royal Canin.  

 

 



 

Prognosis 

The prognosis is quite variable and breed-dependant. Irish Wolfhounds may do well for years, while 
Dobermans usually succumb quickly to their disease. In that breed, the survival after onset of CHF was 
< 60 days before Pimobendan was available. It is now 6-8 months. For most of the other breeds, the 
average survival after onset of CHF is 8-10 months on treatment (Figure 9). 

 

Figure 9: Survival curves of dogs with DCM (from Petric AD et al, J Vet Cardiol, 2002) 
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