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D
egenerative mitral valve disease (DMVD) is a 

common canine cardiac disease; approximately 

30% of dogs over age 10 possess the characteristic 

left-sided systolic murmur of DMVD and resulting mitral 

regurgitation (MR).1 DMVD is most common in small 

breeds, with some breeds being highly predisposed. For 

example, virtually all Cavalier King Charles spaniels will 

develop DMVD during the course of their lifetimes. 

Developing a standardized approach to 

patients with DMVD can help the clinician 

concentrate on the most important diagnos-

tic aspects of disease as well as provide useful 

information about monitoring and prognosis. 

This overview will focus on the role of the physi-

cal examination and thoracic radiographs and 

how information from these tests can aid in the 

everyday diagnosis and management of DMVD. 

DiAgnosis of DMVD

Diagnosis of DMVD is one of the easiest clinical 

aspects of the disease. A presumptive diagnosis 

can be made on the basis of patient signalment 

and physical examination, wherein the hall-

mark finding is an adult small-breed dog with 

a left-sided systolic murmur. In these instances, 

it is reasonable to assume that the source of 

the murmur is MR and hence, DMVD is pres-

ent. Once a diagnosis has been made, the next 

question is: what is the severity of DMVD?

Assessing seVerity of DMVD

Pathophysiology

As DMVD worsens, the valve leaflets degener-

ate, resulting in worsening MR. The reduction 

in forward cardiac output triggers activation 

of several neurohormonal pathways, includ-

ing the renin–angiotensin–aldosterone system 

and sympathetic nervous system. For instance, 

reduction in renal perfusion results in renin 

release from the macula densa, which results 

in downstream production of angiotensin II 

via angiotensin-converting enzyme (ACE). 

Angiotensin II and its related molecule aldosterone 

act to conserve sodium and water and expand plasma 

volume. In this way, cardiac output is maintained and 

there is an increase in cardiac stroke volume and, over 

time, ventricular size. Thus, the degree of volume reten-

tion and subsequent eccentric cardiac hypertrophy is a 

marker of MR severity. 
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Figure. Right lateral and dorsoventral radiographs from a 12-year-

old male Maltese with DMVD, demonstrating progressive left heart 

enlargement. The lower row of radiographs were taken approxi-

mately 12 months after the upper row. Based on the marked change 

in heart size over this period of time, the risk of future congestive 

heart failure was high and increased owner monitoring for early 

signs of heart failure was warranted. The owner began keeping a log 

of the dog’s respiratory rate and effort and was instructed to con-

tact the veterinarian if the rate began to increase above the baseline 

value. Recheck physical examination and radiographs in 3 months 

were recommended.
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Thoracic Radiography

Measuring heart size is extremely useful in assessing 

severity of DMVD (Figure). Thoracic radiography is a 

relatively simple and cost-efficient tool for assessing 

heart size and identifying the presence of pulmonary 

venous distention or edema. 

Measurement systems, such as the vertebral heart 

size (VHS) system, are useful in reducing inter-

observer variability and tracking longitudinal changes 

in a patient’s heart size. The VHS technique has been 

well-described.2 Normal VHS size in dogs is < 10.7; 

severe heart enlargement and hence, severe DMVD, is 

usually considered to be > 12. 

I recommend performing baseline thoracic radio-

graphs to assess heart size on every dog with a newly 

discovered murmur. Baseline radiographs establish 

the initial degree of disease severity and assess rate 

of disease progression during subsequent follow-

up (recheck radiographs should be performed 6–12 

months after initial detection and are often repeated 

every 3–12 months depending on rate of progression). 

Electrocardiography & Echocardiography

The value of electrocardiography (ECG) and echocar-

diography (echo) in the diagnosis and monitoring of 

DMVD varies from case to case. Clearly, ECG is the 

gold standard for assessment of arrhythmias, but ECG 

criteria for heart enlargement (eg, increased R wave 

amplitude indicating left ventricular enlargement) are 

relatively insensitive.   

Echo is the gold standard for assessment of cardiac 

structure and function, but in most cases of DMVD, 

especially those that are relatively mild, the information 

obtained by echo rarely adds to what was already known 

from the physical examination and thoracic radiographs. 

While echo is helpful in some cases to detect concurrent 

cardiac disease, such as tricuspid regurgitation or pul-

monary hypertension, lack of echo should not affect the 

ability to make an initial assessment of disease severity 

based on radiographic heart size.  

In most cases of DMVD, appropriate diagnostic, mon-

itoring, and therapeutic decisions can be made without 

echo provided that radiographs are performed.

MoniToRing PRogREssion of DMVD

It is reassuring to remember that most dogs with 

DMVD will not develop enough MR to cause conges-

tive heart failure or clinical signs.3 The preclinical 

course of disease can be many years and only a minor-

ity of dogs will progress to the point of heart failure. 

Classifying Patients

By performing longitudinal examinations of heart 

size, clinicians can gradually stratify dogs into (1) 

those that have slowly progressive disease and are 

unlikely to develop signs versus (2) those with more 

rapidly progressing disease that are at risk for future 

heart failure. In general, it is very uncommon for dogs 

to develop congestive heart failure with VHS < 11.5. 

High-Risk Patients

Once VHS ≥ 11.5, both absolute VHS and rate of 

increase in VHS are linked to risk of heart failure. In 

these patients, more frequent rechecks and increased 

owner vigilance for subtle signs of early heart failure, 

such as mild increase in respiratory rate or effort 

while at rest, decreased activity tolerance, or lethargy, 

is recommended. Previous studies4 have shown that a 

rate of VHS increase > 0.25 vertebra over a 3-month 

period suggests that risk for heart failure is high.

slowing PRogREssion of DMVD

Unfortunately, there are no proven interventions that 

slow the rate of DMVD progression or significantly 

delay the onset of heart failure in preclinical DMVD. 

Role of Ace inhibitors

While 2 large studies5,6 failed to demonstrate that ACE 

inhibitors significantly affected the primary endpoint 

of first-onset heart failure, the majority of cardiolo-

gists and members of the consensus panel on DMVD 

recommend ACE inhibitors prior to onset of heart 

failure, after cardiac enlargement is detected.7 In 

contrast, most cardiologists do not advocate use of 

furosemide prior to onset of congestive heart failure.

Monitoring & Prompt Therapy

Other medications are being assessed in ongoing 

clinical trials, but until these trials are completed, I 

recommend that dogs at high risk for heart failure are 

simply monitored more closely, both by the clinician 

and owner. Detection of subtle signs of heart failure 

as previously mentioned followed by prompt initiation 

of conventional therapy can prevent development of 

severe and life-threatening heart failure that requires 

emergency visits, intravenous treatment, and pro-

longed hospitalization.

TREATMEnT of DMVD

Clinical signs

In dogs with severe DMVD, progressive MR and 

chronic neurohormonal activation ultimately leads 

to congestion in the form of pulmonary edema. Dogs 

often present for respiratory signs, ranging from: 

•	Mild	increase	in	respiratory	rate

•	Increased	effort	with	abdominal	component	

•	Fulminant	respiratory	distress.	

Coughing is often considered a sign of heart failure, 

yet most dogs with the isolated complaint of cough 

View the guidelines for the Diagnosis and 

Treatment of Canine Chronic Valvular Heart 

Disease (2009) at onlinelibrary.wiley.com/

doi/10.1111/j.1939-1676.2009.0392.x/full.

http://onlinelibrary.wiley.com/doi/10.1111/j.1939-1676.2009.0392.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1939-1676.2009.0392.x/full
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suffer from primary airway or respiratory disease as 

opposed to heart failure. Etiology of the cough can be 

differentiated by paying close attention to: 

•	Radiographic	heart	and	pulmonary	vein	size

•	Type	and	distribution	of	pulmonary	pattern

•	Evidence	of	upper	airway	collapse.

Medical Therapy

Once a diagnosis of heart failure is made, 4 medica-

tions comprise the cornerstones of treatment for heart 

failure secondary to DMVD. 

1. Diuretics: The	most	commonly	prescribed	diuret-

ic is furosemide, which is typically administered 

at 2 to 3 mg/kg/day PO in dogs with mild heart 

failure and up to 4 to 6 mg/kg/day PO in dogs 

with	 more	 severe	 signs.	 Boluses	 of	 intravenous	

furosemide, 2 to 4 mg/kg IV Q 2 to 4 H, are used 

for rapid diuresis in dogs with life-threatening 

failure.

2. ACE Inhibitors: ACE inhibitors directly address 

activity	of	the	renin–angiotensin–aldosterone	sys-

tem and work in tandem with diuretics to control 

congestion. Enalapril, 0.5 mg/kg PO Q 12 H, is 

the most commonly prescribed ACE inhibitor and 

is	 generally	 well-tolerated.	 Renal	 biochemistry	

values	and	electrolytes	are	usually	checked	before	

and 3 to 5 days after starting diuretics and ACE 

inhibitors or changing doses. 

3. Inodilators: The	 inodilator	 agent	 pimobendan	

counteracts	 DMVD	 and	 MR	 through	 2	 different	

mechanisms: the first through calcium sensiti-

zation	 and	 increased	 myocardial	 contractility;	

the	 second	 through	 vasodilation.	 Pimobendan	

improves	survival	 in	dogs	with	heart	 failure	sec-

ondary to DMVD and when compared directly 

against	 benazepril,	 extends	 longevity	 by	 almost	

2-fold	(median	survival,	4	months	longer	in	pimo-

bendan	group)	over	ACE	inhibitors.8 

These	 3	 medications—furosemide,	 pimoben-

dan,	and	enalapril—comprise	what	cardiologists	

refer to as triple therapy and are considered 

standard of care for heart failure secondary to 

DMVD. In my practice, if owners are constrained 

to administering less than 3 medications, such as 

instances in which the dog is difficult to pill, the 

priority of administration is furosemide, pimo-

bendan, and then enalapril. 

4. Aldosterone Antagonists:	The	aldosterone	antag-

onist, spironolactone, is the fourth agent common-

ly	used	 for	 treatment	of	heart	 failure.	 It	provides	

additional	 blockade	 of	 the	 renin–angiotensin–

aldosterone system and produces modest diuresis. 

In a European study, spironolactone, 2 mg/kg PO 

Q 24 H, was shown to significantly increase sur-

vival	in	dogs	with	heart	failure	due	to	DMVD9;	it	is	

currently	approved	for	use	in	dogs	in	the	European	

Union.	 Cardiologists	 have	 been	 slower	 to	 adopt	

spironolactone as standard therapy, primarily due 

to the somewhat atypical nature of the study 

cohort. Additional studies to better clarify the util-

ity of spironolactone are currently ongoing.  

In SuMMAry

•	The	 diagnosis	 of	 DMVD	 is	 relatively	 simple	 and	

based on auscultation and signalment. 

•	Thoracic	 radiography	 is	 an	 excellent	 modality	

to	 ascertain	baseline	 and	progressive	heart	 size,	

which	directly	correlates	to	severity	of	disease.	In	

addition, in dogs with clinical signs, radiographs 

help distinguish cardiac from respiratory causes.

•	Dogs	 with	 large	 hearts	 and	 rapidly	 increasing	

heart	 size	 are	 at	 high	 risk	 for	 heart	 failure;	

increased	 owner	 and	 veterinary	 monitoring	 is	

warranted. 

•	There	are	no	drugs	that	have	been	unequivocally	

proven	to	slow	progression	of	disease	in	the	pre-

clinical stage. 

•	If	and	when	heart	 failure	develops,	therapy	with	

furosemide, pimobendan, and an ACE-inhibitor 

(+/-spironolactone)	 should	 be	 instituted	 with	

attention paid to renal blood analysis, patient 

respiratory	effort	and	rate,	and	activity	level.	■

Disclosure Statement 
dr. oyama has received funding for clinical studies and 
speaking honoraria from Boehringer ingelheim vetmed-
ica (makers of pimobendan) and consults for and has 
received speaking honoraria from cEvA pharmaceuti-
cals (makers of spironolactone).

AcE = angiotensin-converting enzyme; 
dMvd = degenerative mitral valve disease; 
Ecg = electrocardiography; echo = echocardiography; 
Mr = mitral regurgitation; vhs = vertebral heart size 
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discuss them, and create your own. you could go 
“viral” and be watched thousands of times. that’s ad-
vertising you can’t buy.

10 
BLog Your WorLD    
blogs are sweeping the profession as one of 
the best ways to share information. the abil-

ity to attract new clients and increase interaction with 
current clients makes it an excellent tool, especial-
ly since you can update blogs frequently. Get started 
now by checking out wordpress.org or blogger.com 
for user-friendly blog templates. 

blogging is inexpensive, easy to start doing, and 
surprisingly fun once you get going. For ideas on 
topics and ways to enhance your blog, check out 
social-savvy-pets.com or petblogs.com. 

in summArY

you now have the tools to create and leverage social 
media and maximize client communication. Step by 
step you will grow in confidence, strengthen your plan 
and message, and take advantage of the opportunity the 
future holds with regard to social media resources. ■

References

1. forbes.com/sites/yec/2011/11/02/5-ways-to-make-a-killer-first-
impression

2. socialmediaexaminer.com/26-promising-social-media-stats-for-small-
businesses

3. entrepreneur.com/blog/220421
4. huffingtonpost.com/2012/01/25/facebook-ads-small-

business_n_1216703.html
5. mashable.com/2011/02/19/youtube-facts

Sheila Grosdidier, RVT, 

PHR, is a partner/consultant 

with Veterinary Management 

Consultation, Inc, and spe-

cializes in staff training/utiliza-

tion, client service excellence, 

and technical proficiency 

within veterinary practices. 

She is also an editorial advi-

sory board member for To-

day’s veterinary Practice. Ms. Grosdidier conducts 

extensive on-site consultations and has developed 

a seminar series directed toward taking practices to 

their next level. She has authored numerous book 

chapters and journal articles, lectures nationally and 

internationally, and has been named Speaker of the 

Year by the NAVC Conference and International/Aus-

tralia Veterinary Nurses Association. Prior to her cur-

rent position, she was a senior veterinary educator 

with Hill’s Pet Nutrition, Inc, and also a director of in-

formation technologies and certified systems admin-

istrator in both Unix and Microsoft operating envi-

ronments. Ms. Grosdidier received her BS in human 

behavioral science from New York Institute of Tech-

nology and her AA in veterinary technology from 

Maple Woods College in Kansas City, Missouri. She 

has also completed postgraduate work in psychol-

ogy and adult learning.

(Mitral Valve continued from page 26)

References

1.  Buchanan Jw. Chronic valvular disease (endocardiosis) in 

dogs. Adv Vet Sci 1977; 21:57-106.

2.  Buchanan Jw, Bucheler J. vertebral scale system to 

measure canine heart size in radiographs. JAVMA 1995; 

206:194-199.

3.  Borgarelli M, Savarino P, Crosara S, et al. Survival 

characteristics and prognostic variables of dogs with mitral 

regurgitation attributable to myxomatous valve disease. J 

Vet Intern Med 2008; 22:120-128.

4.  Lord PF, Hansson K, Carnabuci C, et al. radiograhic heart 

size and its rate of increase as tests for onset of congestive 

heart failure in Cavalier King Charles spaniels with mitral 

valve regurgitation. J Vet Intern Med 2011; 25:1312-1319.

5.  Kvart C, Haggstrom J, Pedersen Hd, et al. efficacy of 

enalapril for prevention of congestive heart failure in dogs 

with myxomatous valve disease and asymptomatic mitral 

regurgitation. J Vet Intern Med 2002; 16:80-88.

6.  Atkins Ce, Keene Bw, Brown wA, et al. results of the 

veterinary enalapril trial to prove reduction in onset of heart 

failure in dogs chronically treated with enalapril alone for 

compensated, naturally occurring mitral valve insufficiency. 

JAVMA 2007; 231:1061-1069.

7.  Atkins Ce, Bonagura J, ettinger S, et al. Guidelines for the 

diagnosis and treatment of canine chronic valvular heart 

disease. J Vet Intern Med 2009; 23:1142-1150.

8.  Haggstrom J, Boswood A, O’Grady M, et al. effect of 

pimobendan or benazepril hydrochloride on survival times 

in dogs with congestive heart failure caused by naturally 

occurring myxomatous mitral valve disease: The QUeST 

study. J Vet Intern Med 2008; 22:1124-1135.

9.  Bernay F, Bland JM, Haggstrom J, et al. efficacy of 

spironolactone on survival in dogs with naturally occurring 

mitral regurgitation caused by myxomatous mitral valve 

disease. J Vet Intern Med 2010; 24:331-341.

Tired of looking through stacks of 
books and journals to find 
what you need?
Every article published 

since the July/August 

2011 inaugural issue is 

available online—free. 

Find the best veterinary clinical 

and practice resources any 

time you need them!

tvpjournal.com or

todaysveterinarypractice.com

http://wordpress.org
http://blogger.com
http://social-savvy-pets.com
http://petblogs.com
http://forbes.com/sites/yec/2011/11/02/5-ways-to-make-a-killer-first-impression
http://socialmediaexaminer.com/26-promising-social-media-stats-for-small-businesses
http://entrepreneur.com/blog/220421
http://mashable.com/2011/02/19/youtube-facts
http://tvpjournal.com
http://todaysveterinarypractice.com
http://huffingtonpost.com/2012/01/25/facebook-ads-smallbusiness_n_1216703.html
http://huffingtonpost.com/2012/01/25/facebook-ads-smallbusiness_n_1216703.html

	TVP_22
	TVP_23
	TVP_24
	TVP_67

