
Situs inversus totalis (SIT) is a congenital malfor-

mation represented by a complete transposition of the 

thoracic and abdominal organs (2). 

In humans, the prevalence is reported to be 1 in 

8.000-10.000 people (4. This anomaly is also reported 

to be very rare in dogs (4). It had been reported in hu-

mans, cats, dogs, horses, and pigs (1, 5, 6, 7, 11, 14).

Situs inversus totalis may develop alone, or associ-

ated with a complex disease causing bronchiectasis 

and rhino-sinusitis, also called the Kartagener's syn-

drome (KS) (9). The aim of this case report is to de-

scribe the clinical findings of a dog with complete SIT 

associated with spleen and liver changes. 

To the authors' best knowledge, this is the first case 

of a dog with SIT with severe bronchopneumonia and 

ultrasonography changes of the liver and spleen.

CASE PRESENTATION

A 4 months old, mixed breed, 10 kg female dog was 

referred to the Cardiology Service of the Veterinary 

Teaching Hospital in Iași for a complete cardiologic 

examination after a severe episode of bronchopneu-

monia. During the presentation, the dog was alert, 

with a normal body condition score, normal mucosal 

membranes, with a capillary refilling time less than 2 

seconds and respiratory rate of 24 bpm. The cardiac 

beat was palpable on the right hemithorax, without 

any palpable thoracic trill. The femoral pulse was nor-

mal, bilateral and synchronous. Auscultation revealed 

the highest intensity of the cardiac beat on the right 
th thhemithorax between the 4  and 5  intercostals spa-

ces, with a heart rate of 140 bpm. No cardiac murmurs 

were recorded. The dog was then subjected for a com-

plete cardiologic examination consisting of five mi-

nutes ten-lead electrocardiography (PolySpectrum 8E 

/8V), thoracic radiography, echocardiography (Gene-

ral Electric, Logiq V5 equipped with a 4-8 MHz phased-
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Electrocardiography revealed a negative P-wave in lead 

I, as well as the QRS complexes in CV6LL and CV6LU 

chest leads. Echocardiography revealed the left atrium, 

ventricle and aorta in the near field, when performed 

from the right parasternal four and five chambers long 

axis views. A ventro-dorsal radiography of the thorax 
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phate oral administration, revealing the cardiac apex, 

stomach and spleen on the right side. Abdominal ul-
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spleen and multiple gas areas within the liver. Following 

the examination, a complete transposition of the heart 

and abdominal organs confirmed the diagnosis of situs 

inversus totalis. 
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 O cățea, femelă, metis, de 10 kg, cu vârsta de patru 

luni, a fost trimisă la Serviciul de Cardiologie din cadrul 

Facultății de Medicină Veterinară din Iași pentru un exa-

men cardiologic complet în urma unui episod de bron-

hopneumonie. Electrocardiografia a evidențiat unde P 

negative în derivația I, precum și complexe QRS nega-

tive în derivațiile CV6LL și CV6LU. La ecocardiografia de 

pe partea dreaptă în secțiune longitudinală s-au obser-

vat atriul și ventriculul stâng precum și aorta în câmpul 

apropiat. Radiografia în incidență ventro-dorsală de to-

race și abdomen, după administrarea orală a 10 ml de 

bariu, a pus în evidență apexul cardiac, stomacul și spli-

na poziționate pe partea dreaptă. La ecografia abdomi-

nală s-a observat un aspect ciuruit al splinei și multiple 

zone cu gaz la nivel hepatic. În urma examenului cardi-

ologic și al ecografiei abdominale s-a observat transpo-

ziția organelor intratoracice și abdominale, confirmând 

diagnosticul de situs inversus totalis.
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array probe) and blood pressure measurement (Vet 

HDO monitor).  

Fig. 1. Six leads electrocardiography of a dog with 

situs inversus totalis showing a normal sinus rhythm 

with small negative P-waves in lead I (red arrow), 
0with a mean electrical axis of 105 .

Fig. 2. Chest leads of the same dog showing 

negative QRS complexes, with a rS aspect in CV6LL 

and CV6LU, consisting with a right sided direction 

of ventricular depolarization.

Electrocardiography revealed a sinus respiratory 

arrhythmia, with a HR of 140 bpm. The mean electrical 
oaxis was 105 . The P-wave was small and negative in 

lead I as well as the R-wave. The QRS complex in lead 

II had the amplitude of 2.03 mV and the QRS length 

was 56 msec. The QT interval had a length of 194 

msec. The QRS complexes in CV6LL and CV6LU chest 

leads were negative with amplitude of 1.28 mV and 

1.67 mV, respectively, showing a mirror image of the 

normal pattern (Fig. 1 and 2). 

The mean blood pressure was within normal limits 

(S/D 104/50). Serum biochemical analyses revealed 

normal glucose (87 mg/dL), BUN (11.7 mg/dL), total 

protein (6.2 g/dL), albumin (2.8 g/dL), globulin (3.3 g/ 

dL), gama glutamil transferase (<5 U/L), total biliru-

bin (0.39 mg/dL) and increased alanine aminotranfe-

rase (184 U/L), aspartate aminotranferase (114 U/L) 

and alkaline phosphatase (254 U/L). Echocardiogra-

phy revealed the left atrium, ventricle and aorta in the 

near field when performed from the right parasternal 

four and five chambers long axis views (Fig. 3). 

The left ventricular internal diameter in diastole 

(LVIDd) was 35.5 mm with a body-weight indexed va-

lue (LVIDd-I) of 1.8. The left ventricular internal dia-

meter in systole (LVIDs) was 18.9 mm, with a body-

weight indexed value (LVIDs-I) of 0.91. The systolic 

function of the left ventricle was normal, with a shorte-

ning fraction (SF) of 38.7% and an ejection fraction 

(EF) of 70%. The left atrium to aorta ratio (La/Ao) 

mea-sured in left parasternal short axis view at the 

heart base was 1.6. The diastolic function assessed by 

trans-mitral flow pattern was normal. The pulmonary 

and aortic flows were laminar with velocities within 

normal ranges. No signs of cardiac congenital defects 

were observed.

Abdominal echography revealed total transposition 

of the organs. The spleen was markedly enlarged with 

an increased echogenity, revealing a moth-eaten as-

pect. The liver revealed two hyperechoic areas with 

acoustic shadow and ring-down artifacts consistent 

with presence of gas within the liver parenchyma due 

to liver abscesses. A small amount of free fluid was ob-

served in the peritoneal cavity (Fig. 4).

A right lateral and ventro-dorsal radiography of the 

thorax and abdomen was performed after 10 ml of ba-

rium sulphate was orally administered. On the right la-

teral view, the cardiac silhouette is rounded, with a 

VHS of 9.9v. A mild interstitial pattern is visible in the 

caudal lung lobes. The pulmonary vessels appear 

normal. In the cranial aspect of the thorax, a mild 

bronchiectasis is visible on the main cranial lung lobes 

bronchi. Contrast medium is visible within the sto-

mach. On the ventro-dorsal view the cardiac apex is 

oriented towards the right thoracic wall. 
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Fig. 3. Cardiac ultrasonography of a dog with situs inversus totalis: 

A and B. Right parasternal four chamber long axis view – the left ventricle (LV) and the left atrium (LA) 

are visible in the near field, close to the right thoracic wall, with and without color Doppler; 

C. Right parasternal five chamber long axis view – the left ventricle (LV) and the aorta (Ao) are visible in the near field; 

D. Left parasternal transverse modified view at the heart base: note the identical aspect 

of the image as the right parasternal short axis view at the heart base.

Fig. 4. Abdominal ultrasonography of a dog with situs inversus totalis: 

A. The spleen (star) appears enlarged with a hyperechoic aspect and multiple focal hypoechoic areas with a “moth-eaten” aspect; 

B. Two hyperechoic areas are visible within the liver parenchyma, with an acoustic shadowing and ring-down artifact consistent 

with gas areas inside the liver (white arrow). The cardiac chambers are also visible by trans-hepatic window (star).
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In the abdomen, the contrast medium is visible on 

the right side of the image consistent with the dextro-

position of the gastric fundus. Also, caudal to the sto-

mach, on the right side of the abdomen, a triangle 

shaped soft tissue mass is present, consistent with the 

dextroposition of the spleen (Fig. 5). Radiography re-

vealed complete transposition of the heart and abdo-

minal organs confirming the diagnosis of SIT. 

No further investigations were approved by the 

owner. The dog was released from the hospital in the 

same day with a diagnosis of SIT. The owner was in-

structed to inform the surgeon regarding the dog's 

condition in any case of surgery. Eighteen months la-

ter, the owner reported by phone that the dog was free 

of any clinical signs and had not been subjected to any 

surgical intervention.

DISCUSSIONS

This report presents a case of SIT in a dog referred 

for a cardiologic examination after an episode of se-

vere bronchopneumonia. SIT is often associated with 

other disorders expressed through primary ciliary dys-

kinesia. Primary ciliary dyskinesia consists of malfunc-

tioning cilia which fail to propel mucus upward leading 

to airways filling. This complex is also known as the 

Kartagener's syndrome. There have been described a 

few cases of SIT in dogs in the literature, most of them 

with other associated anomalies (3, 4, 8, 10, 12, 13, 

15). Fifty percent of the reported cases in dogs were 

associated with primary ciliary dyskinesia consistent 

with KS. In other cases, SIT was associated with renal 

amyloidosis, porto-systemic shunt and multiple vena 

cava anomalies, cardiac congenital defects (subaortic 

stenosis, restrictive ventricular septal defect and tri-

cuspid valve dysplasia), diaphragmatic hernia, hydro-

cephalus and hepatic encephalopathy (HE) (4, 8, 10, 

12, 13, 15). One paper reported two cases of SIT in 

dogs without clinical signs. One dog was presented for 

urinary incontinence due to cystitis while the other dog 

was presented for a routine examination (2). The dog 

presented in this report did not have any associated 

congenital anomalies, however, abdominal ultrasono-

graphy revealed changes in the aspect of the spleen, 

hepatic abscesses and low amount of free peritoneal 

fluid. It is possible that during the earlier severe epi-

sode of bronchopneumonia, a systemic inflammation 

might have occurred, leading to irreversible changes 

in the spleen and liver. The hepatic lesions were also 

supported by increased values of the liver transamina-

ses. These findings, associated with the severe epi-

sode of bronchopneumonia which occurred earlier, 

may suggest the diagnosis of Kartagener's syndrome. 

Fig. 5. A. Right lateral radiography of the thorax of a dog with situs inversus totalis – the cardiac silhouette appears 

rounded, without signs of enlargement. An interstitial pulmonary pattern is visible in the caudal lung lobes. 

Contrast medium is visible in the stomach; 

B. Thoraco-abdominal ventro-dorsal view of the same dog – the cardiac apex is oriented 

towards the right thoracic wall (arrow). The fundus of the stomach marked by the contrast medium 

is located on the right abdomen (diamond) as well as the spleen (star).
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CONCLUSIONS

This case demonstrates the possibility of simulta-

neous evolution of situs inversus totalis (SIT) with 

bronchiectasis and rhinosinusitis, a pathology known 

in the literature as Kartagener's syndrome, where se-

vere bronchopneumonia episodes could be reported. 

SIT, if developed alone, does not induce changes, 

how-ever it is imperative to be aware of it when per-

forming any types of surgery.
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