380 Case report

Vlaams Diergeneeskundig Tijdschrift, 2006, 75, 380-384

CONGENITAL TRICUSPID VALVE MALFORMATION WITH EBSTEIN'SANOMALY
IN A GOLDEN RETRIEVER

Aangeboren dysplasie van de tricuspidalisklep met ebsteinanomalie
bij een Golden Retriever

C. Depr%tl, A. Frenchz, K. Chiers3

! Dierenartsenpraktijk Christine Deprest Verlovestraat 4, B-8755 Ruiselede, Belgium,
? The Royal (Dick) School of Veterinary Studies Hospital for Small Animals, the University of Edinburgh, Easter Bush
Veterinary Centre, Roslin, Midlothian, EH25 9RG Scotland
3 Department of Pathology, bacteriology and poultry diseases, Faculty of Veterinary Medicine,
Ghent University, Salisburylaan 133, B-9820 Merelbeke, Belgium

christ.deprest@tel enet.be

ABSTRACT

A caseof Ebstein’sanomaly leading toright-sided heart failurein aone-year-old female Golden Retriever is
reported. Clinical examination and investigations such asblood analysis, ECG, X-Ray, echocar diography and
conservativetherapy aredescribed. Finally, the post mortem examination of the heart clearly showed thedistal
displacement of the malformed tricuspid valve leaflets, chordae tendinae and papillary muscles in the right

ventricle, which is characterigtic of Ebstein’s anomaly.

SAMENVATTING

In deze casuigtiek wordt een anomalie van Ebstein beschreven die rechterhartfalen veroorzaakte bij een éénjarige
Golden Retriever. Naast het klinisch onderzoek worden ook het bloedonderzoek, het EK G de radiografieén, de echo-
cardiografie en de mogelijke therapie besproken. Het post mortem onderzoek van het hart toonde een duidelijkedistale
verplaatsing aan van de misvormde tricuspidaalkleppen, chordae tendinae en papillair spieren in de rechterventrikel.
Dit geheel van afwijkingen wordt beschreven als de anomalie van Ebstein.

INTRODUCTION

Tricuspid valve dysplasia(TVD) is defined asan un-
common congenital malformation of thewholetricuspid
apparatus, including thetricuspidval vel egflets, thechor-
daetendinaeandthepapillary muscles, whichusually re-
aults in tricuspid regurgitation (Kittleson and Kienle,
1998). Tricuspid va ve dysplasiahasbeen shownto have
agenetic bassin the most commonly &fflicted breed, La
brador Retrievers (Oyamaand Sisson, 2001). One specific
form of TV D, in which the basd attachments of thetricus-
pid valve are displaced ventrdly into the right ventricle, is
cdled Ebgtein’s anomaly (Kittleson and Kienle, 1998).

CASE HISTORY

A one-year-old female Golden Retriever weighing 20
kg becameanorexictwo daysbeforepresentation. Abdo-
mina enlargement was present. The dog was small for
her breed, but had dwayshbeenvery playful. Thefindings
upon clinical examination, which arepresentedin Tablel,
were suggestive of right heart failure. The dog was ad-
mitted to the hospital for further investigation.

At presentation, abdominocentess was performed and
furosemide (Lasix® Hoechst) wasgiven IV 2 mg/kg and
repeated one hour later. Analysisof theclear ascitic fluid
(5 liters) revedled a modified transudate, characterized
by aspecificgravity of 1025, atotd proteinof 3.4 g/l and
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Table 1. Clinical findingsin the patient.
Clinical examination of Findings
Body condition Stunted growth
Atrophy of temporal and longissimus dorsi muscles
Temperature 38.5°¢c
Mucous membranes Pink; capillary refill time = two seconds
Jugular veins Jugular venous distention without pulsation
Positive hepatojugular reflux test
Femoral arterial pulses Weak, without deficits
Respiratory rate Tachypnea, 42 breaths per minute
Auscultation heart 100 bpm, regular rhythm
Grade 3/6 systolic heart murmur with a pmi over the left apex
Lungs No crackles
Abdomen Ascites
Extremities Warm
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Figurel. Lead || ECG indicatingasinusarrhythmiaat 84 bpm with awandering pacemaker and a bundle branch block

pattern.

a cdlularity above 2500 cellmm?® consisting of red
blood cellsand minor whiteblood cell swith somemesot-
helia cells. The most relevant abnormality within the
blood analysiswashypoproteinemia(47 g/l ref 57-77 g/l)
dueto protein lossin the ascetic fluid. Congestion of the
liver was responsible for the dight hypoglycemia (3.4
mmol/l ref 3.5—6 mmol/I) and mild elevation of theda-
nine aminotransferase (49 U/I ref 15-30 U/L).

Electrocardiography reveded snusarrhythmia (84 bpm)
with a wandering pacemaker and a bundle branch block
pattern (Figure 1).

Thoracic radiography showed right atrial and ventri-
cular enlargement, with cauda vena cava engorgement

and pleurd fissures. Moreover, aclear heart apex shift to
the left due to right heart enlargement could be demon-
strated (Figure 2).

Echocardiography showed malformation of thetricus-
pid valve lesflets, chordae and papillary muscles, accom-
panied by an eccentric hypertrophy of the right ventricle
and an apical displacement and maformetion of thewhole
tricuspid annulus. Color flow Doppler showed asystolic
insufficiency jet originating at thetri cuspid val veand mi-
tra valve (Figure 3A-D).

The dog was discharged on furosemide (Lasix®) 2
mg/kg PO q 12 hrs, spironolactone (Aldactone®) 2mg/kg
PO q 24 hrs and benazepril (Fortekor®) 0.5 mg/kg PO q
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Figure 3A. Echocar diography - 2D right parasternal short-
axis view shows a normal looking left ventricle (LV) and a
largeright ventricular outflow tract.
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Figure 2. The I€ft late-
ral radiography shows
aright atrial and vent-
ricular ~ enlargement
>>>> with caudal vena
cava (CVC) engorge
ment and pleural fissu-
res b. The right
radiography shows a
cear heart apex shift to
the left due to right
heart enlargement.

patient data reference values*

RvDd 11.2

1vVsd 10.8 8.7 mm
LvDd 27.6 329 mm
PWd 10.4 7 mm
1VSs 9.2 13.1 mm
LVDs 20.8 19.9 mm
PWs 9.6 11.4 mm

FS 25 33-45%

Figure 3B. Echocar diographic measurements. M-mode 2D
right parasternal short axis view, showing alarge diame-
ter of theright ventriclein diastole (RvVDd) and a dimi-
nished diameter of the left ventriclein diastole (LVDd).
- VSd: interventricular septum in diastole

- PWd: freewall left ventriclein diastole

- IVSs: interventricular septum in systole

- PWS: freewall left ventriclein systole

- FS: fractional shortening

* Boon, J, A. supplement.

Figure 3C. Echocar diography - Right parasternal long-axis
view showing apical displacement of the tricuspid valve,
atrialization of the right ventricle (RV) and a hugeright
atrium (RA).

Figure 3D. Echocardiography - Left apical parasternal
four-chamber view with tricuspid inflow. Continuouswave
Doppler showsregurgitation of the tricuspid valve (TR).
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Figure 4. Showing tricuspid dysplasia and displacement
with malformation of the valve leaflets. Marked enlar ge-
ment of theright atrium. L eft ventricle: mitral valveendo-
cardiosis. RA=right atrium, RV=right ventricle, LA=Ieft
atrium, LV= left ventricle.

24 hrs. Twomonthsafter initial presentation, thedogwas
presented again with recurrent ascites. Due to the poor
long-termprognosis, it waseuthani zed. Postmortemexa:
mination of theheart reveal ed severeright atrial and vent-
ricular dilatation, thickened papillary musdle attachment of
the murd lesflet of the tricuspid vave, septd ledflet of the
tricuspid valve tethered to the interventricular septum by
short chordae, distal digplacement of the tricuspid annulus
anddightly thickened and shortened mitrd vaves(Figure4).

DISCUSSION

Tricuspid valvedysplasiaisacongenital heart disease
characterized by faulty development of the right atrio-
ventricular valve lesflets, the chordae tendineae and the
papillary muscles (Netter, 1981). An Ebstein’s anomaly
isaform of TVD characterized by a downward displace-
ment of thelesfletssothat “aridization” of theright ventri-
cle occurs (Moise, 1989). The stunted growth of this dog,
combined with itspoor body condition wassuggestive of a
congenital defect.

At presentation, the dog showed distended jugular
veins, ascites, weak femord pulses, hepatomegaly witha
positive hepatojugular reflux and pleura effusions, all
indicativeof right heart failure. Clinically, TVD ischarac-
terized by aholosystolic or pansystalic right apex murmur
(Kittleson and Kienle 1998). In this case, ho right-sided
murmur was detected. This was probably due to severe
dilation and malformation of the tricuspid annulus, pro-
ducing alaminar regurgitant flow. The left Sde murmur
in this case was due to concurrent mild mitral dysplasia,
whichwasseen on pathology. Inmany casesof TVD, the
mitral valve is also affected (Fox et al., 1999).
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The andysis of the ECG showed an increase in
P-wavedurationand amplitude, whichisindicativeof bi-
atria enlargement. The changing configuration of the
P-waves could be due to wandering pacemaker, butisin
thiscasemoresuggestiveof intra-atria or interatrial con-
duction disturbances (Tilley, 1992). In the present case,
theright axisdeviation of -120°, the Swavesin the stan-
dard leadsl, I1, 11l and aVF, and the S'waveslarger than
0.35mV inlead Il point to right heart enlargement (Tilley,
1992). The splintered QRS-complexes are didtinctive and
common eectrocardiographic findingsin dogs with TVD
(Moise, 1995). The notched QRS-complexes, asseenin
thiscase, alemorecommonthantheRr’, RR’, rR’ andrr’
morphologies(Konreichand Moise, 1997). Thecause of
these splintered QRS patternsisunknown, but suggested
mechanisms for this atered ventricular depolarization
patternincludefibrogs, bypasstracts, or ischemia(Moise,
1995). Microscopic intramural myocardia infarction
can aso be responsible for notched QRS complexes,
which aremore often seenin elderly dogs. Theintraven-
tricular conduction defect was represented by a right
bundlebranch pattern. Therepol arization of theseventricles
caused an enlarged T-wave.

Thoracicradiography revealed aseverdly dilatedright
atrium, causing alarge bulge on the crania aspect of the
heart, and aleft apex shift on the dorsoventral view. The
caudal vena cava-to-aortaratio of 1.5 was suggestive of
right-sided heart failure (Thrdl, 2002). In thiscase, engorge-
ment of the caudal vena cava, hepatomegaly, pleurd ef-
fusion and ascites indicated right heart failure.

Echocardiography showed the right atrium to be the
largest of al four chambers. Theright ventriclewasvery
small dueto the apica implantation of thetricuspid valve.
With TVD, theleft heart lookssmdll, whichisexpressed
by reduced end-diastolicandend-systolicdiameters(Kittle-
son and Kienle 1998). Inthiscase, only theend-diastolic
diameter of theleft ventricleisnot likely to be underloaded
as expected, because of the concurrent mitral valve dys
plasia, which might beresponsiblefor aleft ventricleec-
centric hypertrophy. The increased size of the hepatic
veinson echographic examination supported thediagno-
sis of right heart failure.

Thetrestment objectives of chronic right-Sded conges-
tive heart failure include control of the effusions and
stopping of the neuro-endocrine cascade associated with
heart failure. Initial stabilization in this patient was ac-
complished by abdominocentesisand i ntravenous admi-
nistration of furosemide. Chronic therapy of right-sided
heart failureduetotricuspidregurgitationincludesdiure-
tics, ACEInhibitorsanddigoxin (Fox etal., 1999). Inthis
case, the loop diuretic furosemide combined with the
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potasium-sparing diuretic spironolactone were adminis-
tered to further relieve the effusions. Benazepril is used
mainly to stop the neuro-endocrine cascade, but aso to
improve pump function by reducing afterload (right
ventricle) and to counteract myocardia remodeling. Re-
peated abdominocentesisis often required when ascites
is refractory to drug therapy (Fox et al., 1999), but this
may result in marked hypoproteinemia and should be
monitored carefully. Refractory ascites was the reason
for euthanasia in this case.
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