Combo ECG and Echo consult 72 hours.
Name

B***** LUCKY

MRN

160****01

Date

1/26/2022

Breed

Havanese.

Species

Canine.

Sex

F - Spayed.

DOB

10/29/07

Weight

13.56 kg

rDVM

, DVM.
Observations

Presenting Complaint:

Quality of Exam:
Left Ventricle:
Left Atrium:
Mitral Valve:

Right Ventricle:
Right Atrium:
Tricuspid Valve:
Aortic Valve:
Aorta:
Pulmonic Valve:
Pulmonary Artery:
Pericardium:
Pleural Space:
Abdominal Cavity:
ECG Lead II Echo:
ECG:
Other:
Diagnosis:

Lucky is referred for a heart murmur noted in September. She has been collapsing daily, usually after exercise or
excitement. No change in the cough since starting the diphenoxylate. This morning, Lucky ran up the stairs, collapsed
and starting crying. This lasted for a few minutes. She has some labored breathing at times. Lucky is eating well. On
auscultation: NSR, grade IV/VI murmur with PMI left apical area radiating to right, PSS, lung fields clear, no cough with
tracheal pressure. BP: 180 mmHg x 5. Medications: 1) Pimobendan/vetmedin 3.75 mg 1/2 tab twice a day 2)
Diphenoxylate with atropine 2.5mg 1/2 tab twice a day .
Technically adequate study for interpretation.
Wall thickness is decreased. Systolic function appears normal. Diastolic function appears normal based on mitral valve
inflow velocities. Mild left ventricular eccentric hypertrophy.
Severely dilated. There is bowing of the intra-atrial septum to the right.
Myxomatous degeneration. Moderate thickening of the anterior leaflet. Flail anterior leaflet of severe degree. Mild
thickening of the posterior leaflet. Possible ruptured chordae to the anterior leaflet. Severe mitral regurgitation.
Posteriorly-directed jet.
There is mild eccentric hypertrophy. Right ventricular wall thickness is normal.
Cavity size is normal.
Myxomatous degeneration. Mild degree prolapse. Moderate to severe tricuspid regurgitation present. Jet direction
toward septum. Severe pulmonary hypertension is present.
Structurally normal with adequate leaflet excursion, laminar flow, normal flow velocities and no significant insufficiency.
Normal.
Structurally normal with adequate leaflet excursion, laminar flow, normal flow velocities and mild insufficiency.
Moderately dilated.
Appears normal. No overt pericardial effusion visualized, trace cannot be ruled out.
Appears normal. No pleural effusion visualized.
Abdominal contents not surveyed.
Lead II ECG not attached.
Precordial ECG at 25 mm/sec and 20 mm/mV. Normal sinus tachycardia with an average heart rate of 170 bpm.
LVIDDN: 1.606. LVIDSN: 0.765.
Systemic hypertension 180 mmHg, 1/26/22.
Syncope - rule out CHF vs from PHT vs vasovagal, 1/26/22.
Pulmonary hypertension (PHT), severe 125 mmHg; 1/27/22.
Degenerative Valve Disease, borderline mild LVEH, severe LAE; ACVIM B2, 1/27/22.
Possible ruptured chordae tendinea, mitral anterior leaflet; 1/27/22.

Medications:

***Increase Dose*** Pimobendan (Vetmedin) 3.75 mg tablets: Give 1 tablet(s) (3.75 mg) by mouth every 12
hours.
***START*** Spironolactone 25 mg tablets: Give 1/2 tablet(s) (12.5 mg) by mouth every 12 hours.
***START*** Sildenafil 20 mg tablets: Give 1/2 tablet(s) (10 mg) by mouth every 12 hours.

Recommended
Diagnostics:

Baseline senior panel (CBC, Chem, UA, T4, HW antigen) is recommended if not already performed.
Thoracic radiographs are highly recommended if not already performed to rule out CHF, Furosemide to be
initiated if left-sided CHF is noted (2 mg/kg PO q 12 hrs) in addition to other cardiac medications recommended.

Recheck:

Renal panel is recommended in 1-2 weeks.
Recheck blood pressure in 1-2 weeks. If greater than 180 mmHg, then amlodipine therapy may be indicated.
Renal panels should be monitored every 4-6 months while cardiac medications are administered or in 1-2 weeks
after medications are escalated.
Recheck echo in 3-4 months.

Anesthesia:

Anesthesia is not recommended.

Monitoring:

Activity: Continue current activity, avoid strenuous activity. Monitor for: Please monitor resting respiratory rate at
home while the pet is sound asleep. Count the respirations per minute (number of times the chest moves in and
out per minute; in and out being one breath) while sound asleep. Normal resting respiratory rates in animals will
be between 10-30 breaths per minute or less (ideally in the teens or low 20s). Please notify a veterinarian if you
observe a progressive increase in the respiratory rate or if the rate increases above 40. If sudden and severe
changes are noted please take pet to the nearest emergency room. Also monitor for: respiratory distress, labored
breathing, abdominal swelling, decreased appetite, vomiting, weakness, collapse, seizure-type activity, new or
excessive coughing, or severe lethargy. Seek veterinary care if any of these clinical signs are observed.

Diet:

Boutique brand dog foods, foods with exotic ingredients (i.e. kangaroo, alligator, etc) and grain-free pet diets (all
collectively termed “B.E.G.” diets) have become popular over the past several years. However, correlation has
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been made between such diets and heart disease in dogs, characterized by dilation and loss of pumping ability of
the heart, resembling a condition called dilated cardiomyopathy. In many dogs diagnosed with such heart
disease, dietary modification and supplementation with an amino acid known as taurine can lead to reversal of
heart enlargement and improvement in pumping ability. However, this is not guaranteed in all dogs. Progressive
enlargement of the heart can lead to congestive heart failure, cardiac arrhythmias, or even cardiac death. As
such, the current recommendation for pet owners is to choose a diet approved by the World Small Animal
Veterinary Association (WSAVA). Approved manufacturers include: Purina (most formulas), Hills (Science Diet),
Royal Canin, Eukanuba. These diets undergo rigorous quality control and have not been implicated thus far in
dietary-induced cardiomyopathy.
If you elect not to feed a diet from the above list, if you’d like to consider a balanced home-cooked diet, or for
more general information, several websites are listed below: Tufts Petfoodology: www.petfoodology.org, Taurine
DCM website: www.taurinedcm.org, Tufts HeartSmart website: https://vetmed.tufts.edu/heartsmart/, WSAVA
Nutrition Toolkit: https://www.wsava.org/Guidelines/Global-Nutrition-Guidelines. Homecooked diets: Balance It:
www.balanceit.com, American College of Veterinary Nutrition: http://www.acvn.org/directory/For taurine
supplementation, these brands are currently recommended: Pet-Ag, NOW, Solgar, Twinlab*Summarized from
ACVIM Forum Proceedings in Phoenix, AZ, June 5-8, 2019*Please see the June 27, 2019 release regarding this
matter from the FDA:https://www.fda.gov/animal-veterinary/news-events/fda-investigation-potential-link-betweencertain-diets-and-canine-dilated-cardiomyopathy.
Give 1000 mg of taurine by mouth every 12 hours. For taurine supplementation, these brands are currently
recommended: Pet-Ag, NOW, Solgar, Twinlab.
Comments:

The information and recommendations provided are based on the images presented by the referring veterinarian.
No evaluation can be communicated regarding pathology that was not visible in the images and/or video clips
provided. Thank you for this referral. If the clinical or image interpretation does not parallel your findings or if I
can be of any further assistance please contact me.
Due to the nature of telemedicine dictation/recording, please excuse any typos/errors that may occur during
reporting. If information appears erroneous and clinically relevant, please feel free to contact us with
questions/concerns.
Summary and Recommendations

The echocardiogram performed yielded findings consistent with moderate to severe degenerative disease of the valves (DVD) between the
atrium (upper chamber) and ventricle (lower chamber) of both the right and left sides of the heart. The valve on the left side is known as the
mitral valve, whereas the valve on the right side is termed the tricuspid valve. This type of valve disease is quite common in small breed dogs,
and a more complete description is provided below. Currently, Lucky is moderately to severely affected (ACVIM B2). DVD is caused by
acquired degeneration or thickening of the mitral valve and/or tricuspid valves that results in back flow, or regurgitation, across the valve
(causes a "leaky" valve). This regurgitation causes the audible heart murmur that was detected. DVD is the most common acquired cardiac
disease in dogs and is typically a slowly progressive disease. At this time Lucy’s DVD is classified as moderate to severe with evidence of
severe mitral valve regurgitation, moderate to severe tricuspid valve regurgitation and secondary enlargement of both the left atrium and left
ventricle complicated by severe pulmonary hypertension (more to follow).
DVD occurs as a result of genetic determinants rather than dietary factors or life style. It is the most common type of cardiac disease
identified in small breed dogs and is typically diagnosed in adult or geriatric patients. DVD is invariably progressive, and accordingly recheck
echocardiograms are recommended to monitor changes in heart size and function over time.
Lucky’s DVD is moderate to severe with clinical signs (synocpe) and there is an indication for cardiac medications at this time. There has
been a study completed (the EPIC study) that has shown that a medication called pimobendan is beneficial at this stage of disease and it will
be escalated. Pimobendan helps the heart to pump stronger and has been shown to delay the onset of CHF by approximately 8-15 months.
Because this is a slowly progressive disease, periodic monitoring is needed and Lucky’s next echocardiogram should be performed in 3-4
months.
Severe pulmonary hypertension (PHT) is present. PHT is high blood pressure within the vasculature of lungs and can cause difficulty
breathing. PHT can cause progressive right heart enlargement, right heart failure, blood clot formation, decreased oxygenation, trouble
breathing, fatigue, collapse, weakness, coughing, or seizure type episodes. PHT can be caused by chronic lung disease, chronic left-sided
cardiac disease, blood clots to the lungs (pulmonary thromboembolism – PTE), other systemic disease (such as cancer, adrenal disease,
heartworm disease or protein losing nephropathy) or may have no identifiable underlying cause (considered "idiopathic"). Further workup for
PHT is recommended such as analyzing for tendency to form clots (clotting profile with D-dimers vs TEG), heartworm antigen testing, full
senior labwork (CBC, Chemistry, UA, T4 - if not already performed) and possible abdominal imaging (ultrasound).
Lucky's left heart was enlarged in the face of PHT. In turn, additional cardiac medications are recommended. DVD could put Lucky at risk for
left heart failure. In fact, Lucky's case is somewhat complicated due to the fact of concurrent DVD and PHT. When the left heart becomes
enlarged, this can result in left-sided congestive heart failure. Treatment of pulmonary hypertension can, in some cases, precipitate this leftsided heart enlargement secondary to DVD and congestive heart failure (CHF). This is because severe PHT results in less blood being able
to flow from the right heart, through the lungs, to the left side of the heart (due to increased resistance of blood flow through the lungs with
PHT). With treatment, the blood pressure in the lungs is reduced and more blood is able to flow into the lungs, to the left side of the heart.
This is beneficial in most patients. However, in patients with underlying DVD the left heart can become further enlarged, putting them at risk
for CHF when this normal blood flow is restored. For this reason, hormone-modulating therapy with spironolactone is also recommended.
Spironolactone helps to blunt the hormones of fluid retention. Patients with cardiac disease develop increased circulating levels of these
factors due to an overall reduction in cardiac output. The hormones promote retention of fluid and sodium via the kidneys. In a dehydrated
patient, this is protective and helps to maintain a normal blood volume. However, in a patient with heart disease, it is counterproductive and
increases the workload on the heart. Accordingly, medications are used to blunt this response. Spironolactone can cause increases in renal
values. Accordingly, it will be necessary to check full labwork before starting if not already performed and to recheck a kidney panel in 1-2
weeks.
Cardiac tamponade, outflow obstructions and significant arrhythmias have been ruled out on echo in conjunction with the ECG. CHF is still
plausible given heart size and tachycardia and CHF MUST BE RULED OUT with radiographs. Syncope may also be from PHT which we are
now treating conservatively given left heart size. Alternatively, syncope may be from vaso-vagal syncope. In this situation, excitement
increases the heart rate and the left ventricular walls contact each other and stimulating receptors in the heart as the ventricle feels empty.
Stimulation causes a sudden drop in blood pressure and heart rate, which decreases blood flow to the brain. The animal then collapses and
as soon as the heart rate and blood pressure return to normal and the animal quickly recovers. Altering the loading of the heart with
medication changes should help reduce the frequency of collapse episodes.
Electronically Signed:
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2D Measurements
LA SAX
Ao Diam SAX
LA SAX:Ao SAX
IVSd
LVIDd
LVPWd
IVSs
LVIDs
LVPWs
LVIDDn
LVIDSn
% FS 2D
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33.00
11.00
3.00
5.39
34.54
4.51
7.29
17.41
8.46
1.32
1.08
50

mm
mm
mm
mm
mm
mm
mm
mm

Doppler Measurements - Mitral
Valve
MV Peak E
MV Peak A
MV E to A Ratio
MR V Max
MR Max PG
Doppler Measurements - Tricuspid
TR V Max
TR Max PG
RVESP

1.51
0.55
2.75
4.5
81.0

m/s
m/s
m/s
mmHg

5.61 m/s
125.89 mmHg
125.89 mmHg

%

Doppler Measurements- Aortic Valve
Ao V Max
Ao Max PG

0.79 m/s
2.50 mmHg

Doppler Measurements - Pulmonary
PV V Max
PV Max PG

0.54 m/s
1.17 mmHg
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Study Screen Shots
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Captured Measurements

IVSd_2D 5.39 mm

LVPWs_2D 8.46 mm

LVIDd_2D 34.54 mm

LVPWd_2D 4.51 mm

LVIDs_2D 17.41 mm

MR_Vmax 4.53 m/s
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IVSs_2D 7.29 mm

MVEPoint 1.51 m/s

MVAPoint 0.55 m/s
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