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ABSTRACT

Situs inversus totalis is a rare autosomal recessive developmental anomaly. There are very
few reports in the published literature of abdominal aortic aneurysm in patient with situs
inversus totalis, all of whom underwent open aneurysm repair. This is the first case in the
world’s literature to describe a patient with situs inversus totalis who had a successful
endovascular infrarenal aneurysm repair. Although endovascular infrarenal aneurysm
repair should not be more challenging, the endovascular approach may decrease risk of
potential errors due to unfamiliar anatomy. Technical considerations in performing

endovascular procedures in patients with situs inversus totalis are discussed.

KEY WORDS: Endovascular aneurysm repair, infrarenal abdominal aortic aneurysm, situs

inversus totalis, situs viscerum inversus totalis.



INTRODUCTION

Situs inversus totalis is a rare developmental anomaly characterized by complete
inversion of the thoracic and abdominal viscera, with a worldwide reported prevalence of
between 0.002% and 0.01%'. This is not a mere clinical curiosity as recognition of
concomitant anomalies (cardiac, venous, gastrointestinal, and urinary systems) is
extremely important as situs inversus totalis may influence the entire surgical

management approach”.

There are very few patients reported of abdominal aortic aneurysm in associated with
situs inversus totalis. Kato et al. described a case of successful elective open repair of an
abdominal aortic aneurysm with a false aneurysm of the right external iliac artery *.
Occhionorelli et al. reported an urgent open infrarenal tube graft for a tender aneurysm in a
patient with situs viscerum inversus totalis’. Similar case was reported by Baccellieri et al.
using an open aorto-iliac bifurcated graft’. Kimura et al. described a successful emergency
open repair of a ruptured abdominal aortic aneurysm in an eighty years old lady,

requiring clamping of the descending thoracic aorta to achieve proximal aortic control’.

This is to our knowledge the first case in the world’s literature on a successful elective

endovascular infrarenal aneurysm repair in a patient with situs inversus totalis.
CASE

An eighty-one years old man with known situs inversus totalis and past medical history
of hypertension, ischaemic heart disease and open colectomy for carcinoma of colon six
years ago presented with a non-tender pulsatile expansile abdominal mass. An abdominal
aneurysm was diagnosed on clinical examination, and subsequent CT scans showed a
7.5cm infrarenal aortic aneurysm (FIGURE 1). After appropriate discussion with patient
and with pre-operative assessment, he underwent an elective endovascular infrarenal
aneurysm repair using Cook Zenith endovascular device (TFEFB 26-90, right ipsilateral
limb TFLE16-54, left contralateral limb TFLE20-71). The femoral arteries were accessed
with open dissection. Despite tortuous and atherosclerotic external iliac arteries
bilaterally, the procedure was uneventful. The aneurysm was successfully excluded and
there were no endoleaks on completion angiogram. Post-operative course was
unremarkable, and the patient was discharge on post-operative day three. Patient
remained well and follow up CT scan (at 6 months) showed successful endovascular

aneurysm repair (FIGURE 2).



DiscussioN

Situs inversus totalis is a developmental anomaly where all the major thoracic and
abdominal structures are affected, with complete transposition through the sagittal plane.
Although it is an autosomal recessive developmental anomaly’, patients with situs
inversus totalis are phenotypically normal and lead normal healthy lives, and are usually
not aware of their condition until they seek medical attention for unrelated symptoms.
The reversal of the organs may lead to confusion in diagnosis, as the symptoms and signs
are on the ‘opposite’ side. Five to ten percent of patients with situs inversus totalis have

congenital heart disease, most commonly transposition of the great vessels’.

There are less than ten reported patients in world’s literature on situs inversus totalis with
aortic aneurysms, and this is the first reported patient who had successful endovascular
aneurysm repair. There are isolated reports in the literature to suggest that abdominal
aortic aneurysm occurring in the setting of congenital intestinal malrotation in an adult
may be more symptomatic, manifested by intestinal obstruction®. However, this may not
be the case in patients with situs viscerum inversus totalis (only the visceral organs are
inverted, but the vessels are not) or situs inversus totalis, since the abdominal viscera are
in the correct position, being an exact mirror image to the normal. Situs inversus totalis
may influence the open aneurysm repair because of unfamiliar anatomy. These

inconveniences can be bypassed using endovascular techniques.

The endovascular infrarenal aneurysm repair in patients with situs inversus totalis is
essentially the same and technically should not be different from ‘normal’ patients. The
endovascular surgeons have to re-orientate themselves in the thoracic aorta, as the
descending aorta curves upwards towards the right side of the spine, and the aortic arch
would appear back to front on the radiological screen. An experienced operator probably
does not need to flip the radiological images on screen and can proceed as per normal, it

does not really matter on what side of the spine the aorta is located.

This extremely rare case demonstrates that endovascular aneurysm repair is not only
feasible but preferable in patients with situs inversus totalis with suitable anatomy. The
position of the abdominal viscera (especially of the duodenum, the intestinal, the inferior
vena cava, and the liver) does not influence the access to the aorta. Together with
flipping of the radiological screen on the image intensifier from ‘right to left’, the entire

endovascular procedure can be performed without technical inconvenience or difficulty.
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LEGENDS FOR FIGURES

FIGURE 1

Pre-operative three dimensional CT reconstruction (A anterior and B right
anterior-lateral views) showing 7.5cm infrarenal aortic aneurysm with sinus inversus
totalis. The infrarenal aneurysm neck was favourable for endovascular repair but the iliac

arteries were tortuous and atherosclerotic.
FIGURE 2
Post operative three dimensional CT reconstruction (A anterior and B left antero-lateral

views) showing successful endovascular repair. There were no endoleaks and the patient

had uneventful recovery.



