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Situs inversus totalis in a wistar albino rat
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Situs inversus totalis is a rare congenital condition in which the major organs are reversed in relation to
their normal position. A 12-weeks-old Wistar albino rat that had no clinical signs of disease was
examined macroscopically. It was observed that the location of the heart, liver, spleen and stomach was
the opposite of their normal position and that the aorta and caudal vena cava were in a reverse
orientation to each other. This case report describes the anatomical features of situs inversus totalis

observed in this rat.
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INTRODUCTION

Situs inversus is a rare congenital malformation in which
the major visceral organs are mirrored from their normal
positions known as situs solitus (Shiraiwa et al., 1995). It
was first described in the 18th century as the complete
mirror image reversal of the thoracic and abdominal
organs (Wilhelm and Holbert, 2003). This malformation
can occur in both man (Afzelius, 1995; Kaya et al., 2002)
and animals (Ries and Koénig, 1988; Choi et al., 2001;
Fisher et al. 2002; Neil et al., 2002; Buhl et al., 2004;
Turner and Jones, 2004; Jerram et al., 2006; Tamakoshi
et al., 2006) with a 1:1 ratio of males to females (Wilhelm
and Holbert, 2003). In rats, the incidence of situs inversus
has been reported as 0.01 - 0.2% (Shiraiwa et al., 1995).
Situs inversus often does not have any adverse effects
on an individual’s health, and so may escape detection.
However, Kaya (2002) and Shiraiwa (1995) have
reported that situs inversus can be associated with
Kartegener’s syndrome in humans which is an autosomal
recessive disorder known as primary ciliary dyskinesia.
Normally-functioning cilia determine the position of the
internal organs during early embryological development,
and so individuals with ciliary dyskinesia have a 50%
chance of developing situs inversus (Afzelius, 1995;
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Afzelius, 1998).

CASE REPORT

A Wistar albino rat was purchased from Gazi University
School of Medicine, Experimental Animal Facility
(Ankara, Turkey) for an independent study on pancreatic
regeneration. The female rat was 12 weeks old, weighed
115 g and had no clinical abnormality. Following a
midline abdominal incision during necropsy, an abnormal
abdominal visceral location was observed. For this
reason a median sternotomy was performed and the
following macroscopic findings were observed (Figure 1).

On examination of the thoracic cavity, it was observed
that the direction of the cardiac apex was reversed and
the base to apex axis was towards the right of the animal
(dextrocardia) (Figure 1c). Atrial location was abnormal
with the caudal vena cava entering the left atrium. It was
also noted that the aortic arch arose from the right
ventricle and then curved to the right. Investigation of the
abdominal region showed that the liver lay more to the
left (Figure 1b), the spleen was located, together with the
stomach, on the right side of the abdominal cavity (Figure
1a). The caecum was also reversed (Figure 1p). The
common hepatic duct was located on the left side of
abdomen while location of the caudal vena cava and the
entrance of the portal vein to the liver were on the left
side of aorta abdominalis.
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Figure 1. Situs inversus totalis found in female Wistar Albino Rat. Note transposition of the viscera. a: Spleen, b: Liver, c:

Heart, d: Lung (left lobe), p: Caecum and appendix.

From these observations we conclude that this is a case of
situs inversus totalis as opposed to situs inversus
partialis.
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