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Chylothorax associated with Ebstein’s anomaly in a Golden Retriever
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Summary: 2-year-old, intact female, a Golden Retriever Dog was presented with the signs of respiratory distress, exercise
intolerance, and muscular weakness. A high-grade systolic murmur was auscultated over the tricuspid valvular area. Thoracic
radiographs showed an enlarged D-shape heart and free fluid (chylothorax) in the pleural space. ECG revealed small QRS
complexes. Doppler echocardiography disclosed severe tricuspid insufficiency with moderate pulmonary hypertension, and tricuspid
leaflets also were displaced down into the right ventricle, substantiating Ebstein’s anomaly. Five-weeks after the medical therapy,
patient died at home. The owner of the patient refused the necropsy. This is the first case report of tricuspid dysplasia and Ebstein’s
anomaly along with chylothorax in dogs.
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Golden Retriever irki bir kopekte Ebstein’s anomalisi iliskili silotoraks

Ozet: 2 yaginda, kisirlagtirilmamusg, disi Golden Retriever kdpek solunum giigliigii, egzersiz intolerans: ve kas zaafiyeti
bulgular ile kliniklerimize sunuldu. Trikiispit kapak alaninda yiiksek derece sistolik kalp ufiirlimii oskiilte edildi. Torasik
radyografide; D-seklinde kalp biiyiimesi ve ployral alanda serbest sivi (silotoraks) belirlendi. EKG’de kiigiik QRS kompleksleri
gozlendi. Doppler ekokardiyografide orta dereceli sistolik pulmoner hipertansiyon, ciddi trikiispid kapak yetmezligi ve Ebstein
anomalisi olarak tanimlanan trikiispit kapagin sag ventrikiile dogru yer degistirmesi saptandi. Bes hafta medikal tedaviden sonra
hasta, evinde hayatin1 kaybetti. Hasta sahibi nekropsiyi reddetti. Bu rapor kopeklerde Ebstein anomalisi, trikiispit displazi ve

silotoraksin birlikte seyrettigi ilk olgu rapordur.

Anahtar sozciikler: Silotoraks, Ebstein anomalisi, trikiispit kapak displazisi, kdpek.

Tricuspid valve dysplasia (TVD) is a congenital
malformation of the tricuspid valve (TV), chordae
tendineae, or papillary muscles, resulting in TV
insufficiency (29). The basal attachments of TV are
ventrally displaced into the right ventricle (RV) resulting
in a further malformation named Ebstein’s anomaly (14,
22).

Chylothorax a triglyceride (TG) and cholesterol
(Chol) rich fluid is an infrequent cause of pleural
effusion (10). There is limited information on
chylothorax relating with heart diseases in human (1, 7)
and animals (9). Although only two dogs with
chylothorax associated with congenital cardiac disorders
of TVD (9, 25) have been described, chylothorax due to
Ebstein’s anomaly in dogs has not been reported yet.
Thus, we reported here, for the first time, Ebstein’s
anomaly as well as its possible mechanism(s) associated
with chylothorax in a dog.

The dog (2-year-old, intact female, Golden
Retriever, 24.5 kg) was presented to the private clinic
with the signs of exercise intolerance and respiratory
distress. The prevention of heartworm was complete.
Despite the treatment, dog was worsened, and referred to
the small animal clinic (Veterinary Faculty, Uludag
University, Bursa) with the similar symptoms. Heart rate,
capillary refill time and body temperature were within
reference range. Respiratory rate increased (64/min.). TV
insufficiency was suspected based on the high-grade
regurgitant systolic murmur over the TV area. Since
complete blood count and serum biochemistry panel
were within reference ranges (data not shown),
haematological problems were excluded in the
differential diagnosis. After these clinical and laboratory
observations, the dog was examined for cardiopulmonary
disorders by thoracic radiography, ECG, and
echocardiography (CarisPlus, Esoate).
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Figure 1: A: Cardiomegaly, caudal vena cava distension, decreased visualization of the heart as a result of moderate pleural effusion,
and dorsal displacement of the trachea. B: Right atrial and right ventricular enlargement (D-shape)

Sekil 1: A: Kardiyomegali, kaudal vena kavada genisleme, orta derece perikardiyal eflizyon nedeniyle goriinebilirligi azalmis olan
kalp ve tracheanin dorsal yer degistirmesi. B: Sag atrium ve sag ventrikiilde genisleme (D-sekli)
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Figure 2: A: A high-grade tricuspidal regurgitation jet (TRJ) into a markedly enlarged right atrium. B: The pressure gradient (27.1
mmHg) and velocity (2.60 m/s) of TRJ on the left apical 4-chamber view.

Sekil 2: A: Belirgin biiylimiis sag atriyum icene yiiksek yogunluktaki trikuspidal geri akim (TRJ). B: Sol apikal 4 bosluk
pozisyonunda TRJ’nin basing gradienti (27.1 mmHg) ve velositesini (2.60 m/s) géstermektedir.

Since thoracic radiography showed a severe right-
sided cardiomegaly (D-shape) (Fig.1), the differential
diagnosis included congenital heart anomalies, TVD,
right heart failure, left to right shunts, pulmonary
stenosis, and tetralogy of Fallot (2). Clinical (weak heart
pulse) and ancillary findings (small QRS complexes and
a decreased visualization of the heart) were strongly
suggestive for a pleural effusion in this dog. A right atrial

(RA) enlargement in a dog with right apical systolic
murmur was generally pathognomonic for severe TVD
and TV insufficiency (14). But this is not sensitive, small
QRS complexes in dogs with TVD were reported, as well
(15).

TVD was confirmed by 2D and color Doppler
echocardiography. The dog had a markedly enlarged RA
(6.9 cm), a large TV annulus (6.5 cm), and malformation


http://radiopaedia.org/articles/congenital-cardiovascular-anomalies
http://radiopaedia.org/articles/missing?article%5Btitle%5D=left-to-right-shunts
http://radiopaedia.org/articles/missing?article%5Btitle%5D=pulmonary-stenosis
http://radiopaedia.org/articles/missing?article%5Btitle%5D=pulmonary-stenosis
http://radiopaedia.org/articles/tetralogy-of-fallot
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of TV apparatus, resulting in TV insufficiency (Fig.2A).
Also, in this case, 2D echo showed that a left ventricle
(LV) diastolic D-shape at the level of papillary muscle
suggestive for RA and RV overload, as described earlier
(13-15, 21). A normal septal leaflet of TV attaches 0.5 -
1.0 cm more apical than the anterior mitral leaflet in the
4-chamber view. As a rule, if the tricuspid septal
attachment lies more than 2 cm "beneath" (towards the
apex) than mitral septal attachment, this is Ebstein’s
anomaly (2). Thus, Ebstein’s anomaly was diagnosed,
because of which tricuspid annulus was 2.5 cm lower
than mitral annulus and TV was displaced toward RV,
resulting in RV atrialization. Functional and geometric
parameters of left heart were within reference ranges
(data not shown), indicating preserved LV contractility.

Bubble contrast study was performed to check if
right to left heart shunt is present (18), since atrial septal
defect was reported in a dog with TVD (9) and Ebstein’s
anomaly (6). Bubbles were seen only in the RA and RV
just after the intravenous injection of normal saline-air
mix solution. This result excluded to an additional
congenital heart defect (ASD, VSD, tetralogy of Fallot
etc.) for this case.

In the dog, to relieve the respiratory stress and
allow further diagnostic investigation, thoracic fluid was
drained with ultrasound guided procedure. Its physical
appearance (blurry and semi-transparent) was not similar
to typical chylous effusion (a white, odorless, and milky).
Maldonado et al. (16) reported that out of 61 chylothorax,
only 27 (44%) were milky, the rest being serous (26%),
serosanguinous (26%) or bloody (3%). Strip analysis
showed a high glucose and protein content with a
specific gravity of 1.010, in consistence with modified
transudate. Since fluid smear consisted of mostly
lymphocytes (97%), chylothorax was suspected (1, 4).
TG value greater than 110 mg/dl is highly suggestive of a
chylous effusion (10, 23). For this case, fluid TG level
(601 mg/dl) was higher than that of serum (120 mg/dl),
and Chol/TG ratio was <1, indicative for chylothorax, as
described earlier (4). In the dog, there was not a
dramatically difference between fluid (172 mg/dl) and
serum Chol levels (110 mg/dl).

Although the mechanism for chylothorax is
unknown, possible mechanisms of chylothorax in this
case may be related with four factors that govern fluid
movement to or from the pleural space: hydrostatic
pressure, colloid osmotic pressure, filtration coefficient,
and lymphatic function. When any of these factors are
altered, fluid accumulates within the pleural space (34).
Congestive heart failure could evoke pleural effusions by
altering normal fluid transport mechanisms (34). Also, as
in this case, RA volume overload and moderate
pulmonary hypertension (42 mmHg - Figure 2B)
calculated using the modified Bernoulli equation (24)
may be lead to increase in lymph production and

decrease in thoracic duct inflow that means lymphatic
dilatation and hypertension, resulting in chylothorax.
These explanations may be supported by other studies
relating with chylothorax associated with right-sided
congestive heart failure in 5 cats (11) and a dog (20).

In this dog, surgery was not selected because of the
technical problems. Medical treatment included (12, 25);
furosemide (2 mg/kg, po, qgl2h), enalapril plus
hydrochlorothiazide (0.5 mg/kg, po, q12h,), and
pimobendan (0.5 mg/kg/day) with salt-restriction in diet.
Diuretics and an ACE inhibitor can improve the heart
function by reducing cardiac workload, fluid volume in
pleural space, and pulmonary hypertension (14, 25).
Pimobendan was prescribed to improve LV and RV
contraction and reduce venous congestion (19). Also,
Rutin, a benzopyrine drug, was suggested to decrease
lymph production and chyle leakage from thoracic duct
(5). Five weeks after the treatment, the dog died at home,
and owner refused the necropsy. Deprest et al. (8)
reported that necropsy clearly showed the distal
displacement of the malformed TV leaflets, chordae
tendineae and papillary muscles in the RV in a dog,
which is characteristic of Ebstein’s anomaly.

In conclusion, chylothorax should be diagnosed
based on the analysis of TG and Chol levels in serum and
pleural fluid, which is not mandatory to appear milky
white. In differential diagnosis of dogs with right-sided
cardiomegaly, Ebstein’s anomaly should also be
included. Echocardiographic criteria for this anomaly is
of a RA enlargement, TV regurgitation and an
abnormally downward displaced TV. Owner should be
informed that the prognosis is poor despite the medical
therapy.
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