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ABSTRACT

Situs inversus totalis (SIT) is a rare congenital anomaly characterized by complete transposition of abdominal and thoracic
organs. Change in anatomical disposition of the organs not only influences the location of symptoms and signs arising
from a diseased organ, but also imposes special demands on the diagnostic and surgical skills of the surgeon. We discuss
two cases of SIT, outline how the diagnoses were made, and describe the pitfalls encountered during the surgery and how
they were overcome. Although there is no current evidence supporting the increased incidence of cholelithiasis in patients
with SIT, reports have shown that symptomatic gall bladder disease in these patients can be successfully and safely treated
laparoscopically.
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INTRODUCTION

Situs inversus totalis (SIT) is a very uncommon congenital
anomaly characterized by complete transposition of ab-
dominal and thoracic organs to the opposite side of the
body in a mirror image of what is normal. As a birth defect
in newborn infants, it has an estimated incidence of 1/15
000 to 10 000 cases in live births, with a male/female ratio
of 3:2.1 The cause of situs inversus (SI) is unknown. More
than one genetic mutation, including gene mutations that
cause ciliopathy and cystic renal diseases, were implicated
in its etiopathogenesis.2

There is no evidence to suggest that SI predisposes to
cholelithiasis or that cholelithiasis occurs with greater
frequency in this population. Similarly, symptoms of
gallstone disease probably present with similar fre-
quency in patients with SI as in the general population.3

However, because laparoscopic cholecystectomy is the
gold standard in the treatment of symptomatic gallbladder
disease, reports have shown that regardless of the etiology
of the left-sided gall bladder, cholelithiasis, cholecystitis,
and even empyema of the gall bladder in these patients
can be successfully and safely treated laparoscopically.4

Few cases of laparoscopic cholecystectomy in patients
with SI were reported from Saudi Arabia, and the aim of
this article is to add our different surgical approach of such
rare cases to the literature.5–8

CASE REPORTS

Case 1

A 72-year-old Pakistani woman presented with epigastric
pain of a 3-year duration. The pain was colicky, promi-
nent after meals, and had been worsening in the previous
few days. She was afebrile and not jaundiced, and the
abdominal examination showed tenderness on palpation
of her epigastrium and left upper quadrant. Laboratory
values revealed mild leukocytosis of 11 000 cells/mL (nor-
mal range, 4.8–10.8 thousand cells/mL), and amylase and
liver function test results were normal.

A chest radiograph revealed dextrocardia (Figure 1). Im-
aging by ultrasonography and subsequently by magnetic
resonance cholangiopancreatography (MRCP), which was
done because of the nature of the reversed anatomy and
to rule out the possibility of associated anomalies, showed
visceral SI with multiple gall stones in a left-sided gall
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bladder (Figure 2) with a normal caliber common bile
duct without ductal anomalies (Figure 3). A diagnosis of
acute cholecystitis and SIT was made. After 24 hours of
receiving intravenous antibiotics, the patient was taken to
the operating room for laparoscopic cholecystectomy. She
had an uneventful recovery and was discharged home on
the first postoperative day. Pathologic examination of the
specimen revealed chronic calcular cholecystitis with
cholestrolosis.

Case 2

A 35-year-old Saudi Arabian woman, known to have SIT
and bronchial asthma with regular bronchodilator ther-
apy, presented to the surgical clinic with a 4-month history
of epigastric pain, especially after fatty meals, radiating to

the left shoulder and associated with occasional nausea
and vomiting. At clinical examination, she was afebrile,
not jaundiced, with bilateral wheezy chest sounds, and
her abdominal examination was unremarkable. Labora-
tory findings from complete blood count and liver func-
tion tests were within normal ranges.

A chest radiograph showed dextrocardia with bronchiec-
tasis (Figure 4). Ultrasonography showed visceral SI with
multiple gall stones in a left-sided gall bladder with nor-
mal caliber common bile duct. The patient underwent
elective laparoscopic cholecystectomy and was main-
tained postoperatively with chest physiotherapy, postural
drainage, antibiotics, bronchodilators, and incentive spi-
rometry. She had an uneventful recovery and was dis-
charged home in good condition on the first postoperative
day. Pathologic examination of the specimen revealed
chronic calcular cholecystitis.

DISCUSSION

The recognition of SI is important for preventing surgical
mishaps that result from the failure to recognize a reversed
anatomy or an atypical history. If surgery is planned on
the basis of radiographic findings in a patient with SI, the
surgeon should pay careful attention to image labeling to
avoid errors such as intervention on the incorrect side of
the patient.

We report two such cases of SIT with cholelithiasis that
were successfully managed by laparoscopic cholecystec-

Figure 1. Case 1: Chest radiograph showing dextrocardia.

Figure 2. Case 1: MRCP showing visceral SI with multiple gall
bladder stones in a left-sided gall bladder (arrow).

Figure 3. Case 1: MRCP showing normal anatomy of the biliary
tree preoperatively, with the common bile duct 4 mm in diam-
eter as shown and the common hepatic duct with its bifurcation
(arrow).
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tomy by the same surgeon. However, the approach in the
operating room required modification.

A mirror image of the standard laparoscopic cholecystec-
tomy technique was used. The surgeon and the first as-
sistant stood on the right side with the video monitor
above the patient‘s left shoulder. A 4-port technique was
used—umbilical (5 mm), medial epigastric (10 mm), and
two left lateral subcostal (5 mm) ports placed in the left
midclavicular and left anterior axillary lines consequently.
The lens used was 45 degrees. After entering the perito-
neal cavity and insufflation with carbon dioxide, explora-
tion of the abdominal cavity was undertaken, and the
diagnosis of visceral SI was confirmed (Figure 5).

The main difficulty encountered was that the primary
surgeon, who was right-handed, would have had to cross
hands to retract on Hartman’s pouch while dissecting
Calot’s triangle through the epigastric port. We overcame
this difficulty by allowing the first assistant to retract on
the Hartman’s pouch while the primary surgeon dissected
Calot’s triangle without hindrance using his right hand via
the epigastric port. After identification of the cystic duct
and cystic artery, clips were applied for each and tran-
sected, and the gall bladder was removed from the hepatic
bed without difficulty. The remainder of the operation
proceeded normally without incident. The total operation
time was 38 minutes for the first case and 46 minutes for

the second case. However, a left-handed surgeon has a
clear advantage, because of the ability to alternate the
performance of dissection maneuvers between the right
and left hands.

However, a modified technique has been reported of
interchanging the epigastric (5 mm) and left midclavicular
line ports (10 mm) with the primary surgeon standing
between the legs of the patient to overcome the problem
of handedness and crossing the instruments.9

Furthermore, in case a difficult dissection of Calot’s trian-
gle was encountered, a retrograde (“fundus first”) dissec-
tion with an application of an ENDOLOOP (Ethicon, Cin-
cinnati, Ohio, USA) ligature to the cystic duct and artery
has been described. Although this technique is fre-
quently used in open cholecystectomy, its feasibility in
laparoscopic cholecystectomy has not been widely
practiced. However, the report has shown that the pro-
cedure can be safely carried out laparoscopically in a
patient with SI.8

Recently, single-incision laparoscopic cholecystectomy
was developed to reduce the invasiveness of standard
laparoscopy and it began a new era in the minimally
invasive approach of performing cholecystectomy. More-
over, reports have shown that single-incision laparoscopic
cholecystectomy can be performed safely in SIT, and it
may confer an advantage over the orthotopic position for
right-handed surgeons.10

CONCLUSION

Although laparoscopic cholecystectomy in patients with
SIT is technically more demanding, it can be performed

Figure 4. Case 2: Chest radiograph showing dextrocardia with
bronchiectasis.

Figure 5. Intraoperative laparoscopic view during cholecystec-
tomy for Case 1 with SI, showing placement of the trocars in the
mirror image of the normal setup for cholecystectomy.
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safely. Care should be taken to set up the operating
theater in the mirror image of the normal setup for cho-
lecystectomy, and right-handed surgeons must modify
their technique to adapt to the mirror image anatomy to
comfortably and safely carry out the procedure.
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