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Introduction

Situs viscerum inversus (SVI)  is a rare autosomal reces-
sive condition in which organs are transposed from their
normal location to the opposite side of the body. This con-
dition may involve the whole abdominal and thoracic vi-
scera (situs inversus totalis) or, more rarely, may be only par-
tial (situs inversus partialis). The incidence of SVI ranges from
1:10000 to 1:20000 live births (1). Organ transposition may
be associated with other congenital anomalies, such as re-
nal dysplasia, biliary atresia, congenital heart disease, or pan-
creatic fibrosis. Situs inversus totalis associated with bron-
chitis, chronic sinusitis, and deficient tracheobronchial ci-

lia is known as the Kartagener’s syndrome (2,3).
Since the first performed by Mouret in France in 1987,

laparoscopic cholecystectomy (LC) has rapidly evolved as
the gold standard therapeutic modality for gallstone disease
(4), but in SVI technical difficulties may be encountered
due to the mirror-image of the organs (5-7).

We present a case of 52 year-old patient with SVI to-
talis suffering from symptomatic gallbladder disease trea-
ted by laparoscopy with a three trocar technique, reviewing
the literature and discussing the surgical technique and the
possible difficulties of LC in SVI. To the best of our know-
ledge this is the first report of cholecistectomy performed
with a three trocar technique in a patient with situs visce-
rum inversus. 

Case report

A 52 year-old female, with known situs viscerum inversus totalis and
previous abdominal surgery, was admitted to our Department. SVI was
discovered at the age of 2 years after a routine medical examination. Past
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medical history showed appendectomy, two Cesarean section and la-
parotomic ovarectomy. The patient had a recent history of intermittent
hepigastric pain radiating to the right upper quadrant associated with
nausea and vomiting. 

Physical examination showed apex beat in the right hemithorax and
abdomen soft, not tender. The cardiac shadow and stomach bubble were
displayed on the right side of the chest X-ray. An electrocardiography
showed right axis deviation and right ventricular hypertrophy, in kee-
ping with dextrocardia. Laboratory data showed no abnormality of li-
ver function tests and white blood cell count. An abdominal ultrasound
scan confirmed the presence of situs viscerum inversus totalis and a 2
cm stone in the gallbladder.  The common bile duct was not dilated. An
esophagogastroscopy showed hiatal hernia and antral gastritis. 

With the diagnosis of symptomatic cholelitiasis the patient underwent
laparoscopic cholecistectomy. A three trocar techniques with the so cal-
led “French position” was used as routinely done, but the position of the
trocar was “customised” to the special situation. At first,  a small open
laparoscopy was practised in the sub-umbilical portion, and a 10-mm
trocar was inserted into the abdominal cavity. A 12 mmHg pneumo-
peritoneum was created and a 10-mm trocar was placed under direct vi-
sion  in the right upper quadrant; a 5 mm trocar was than placed in the
left flank (Fig. 1). The operating surgeon was in between the legs of the
patient, while the assistant was on the right side of the patient holding
the camera. After an initial diagnostic laparoscopy that confirmed the
SVI, the operating surgeon used the left hand to grasp and lift upward
and medially the gallbladder and the right hand to dissect the posterior
face of the Calot triangle by means of a hook, identifying the cystic duct
and the cystic artery. The dissection of the anterior face of the Calot trian-
gle was achieved by grasping the gallbladder with the right hand mo-
ving it laterally and dissecting with the hook in the left hand, through
the 5mm port positioned in right side of the patient.  After this dissec-
tion the instruments were put again in their original places, the cystic
duct and the cystic artery were clipped and cutted, so that cholecistec-
tomy was carried out without difficulties (Fig. 2). A drain was inserted
and was in place for 24 hours. 

Postoperative period was uneventful and the patient was dischar-
ded on the second postoperative day.

Discussion

Situs viscerum inversus (SVI - transposition of the viscera)
has been observed in animals since the time of Aristotele
(8). Marco Severino first recognized dexytrocardia in
1643. More than a century later, Mathew Baillie described
the complete mirror-image reversal of the thoracic and ab-
dominal organs in situs inversus (9). The genetic pattern of
this condition is known, the gene involved in SVI is loca-
ted on the long arm of chromosome 14 in human subjects;
it is transmitted as a recessive autosomal character with in-
complete penetrance (10-13). Typically, if no organ ano-
malies are associated to this condition, the diagnosis is ac-
cidental and patients with SVI have a normal life expectancy. 

Left sided gallbladder may also present as an anatomic
anomaly without situs viscerum inversus.  This condition is
rare and only a few cases are reported in literature so far (14).
Two variants of this condition are known. The first variant
(true left sided gallbladder) (15) consists of the gallbladder
positioned under the left hepatic lobe, medially to a
round ligament originating normally from the left umbi-
lical vein (16). The second variant consists in a gallbladder

normally positioned under the fourth hepatic segment, me-
dially to a right-sided round ligament (17). In these cases
particular attention must be paid to the Calot Triangle ana-
tomy since different variants of confluence of the cystic duct
in the common bile duct are described (15).

Clinically the symptoms of gallbladder stone in patients
with SVI are reversed, i.e. left quadrant colicky pain, althou-
gh sometimes symptoms can be misleading. As the central
nervous system may not share the general transposition, the
pain may be felt in the epigastrium alone or in the right-
upper quadrant and in the mid-scapular region (8,18,19).
In patients with acute cholecystitis and SVI pain can be felt
in the left upper quadrant due to irritation of the perito-
neum (8,20).  In our case and in other two cases described
by Puglisi and Docimo, the pain was referred to the epi-
gastrium and to the right quadrant (6,21). Discordance
between the site and irradiation of pain and the site loca-
tion of the organs, led us to perfom other diagnostic exams
such as esophagogastroscopy  which were all negative. 

First laparoscopic cholecystectomy in a patient with SVI
was reported by Campos in 1991 (3) and since then thirty-
eight other cases have been reported in literature, making
a point that laparoscopic procedure is not a contraindica-
tion for such patients (5, 22). Ten out of the thirty-eight
presented patients were male and twenty-eight female, aging
from 20 to 80 years-old; 26 patients had situs inversus to-
talis, and 3 had situs inversus partialis, in 9 cases the kind
of situs inversus was not reported. All the patients had symp-
tomatic cholelithiasis, 6 of them also suffered from acute
cholecystitis (23,24). Furthermore, 4 had also choledo-
cholithiasis. In 3 of them laparoscopic cholecystectomy com-
bined with successful extraction of stones from the com-
mon bile duct using endoscopic retrograde cholangiopan-
greaticography (ERCP) was performed (5,23), and in the
fourth laparoscopic exploration of the common bile duct
and ERCP were performed (25). In another report, in-
traoperative cholangiogram and additional appendectomy

Fig. 1 - Position of the trocars and of the surgical team.
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were performed (26). Laparoscopic cholecystectomy, la-
paroscopic exploration of the common  bile duct, intrao-
perative cholangiogram and additional appendectomy
were successful in all cases, with none of the patients showing
postoperative complications.

The most challenging factor for performing LC in pa-
tients with SVI is the mirror-image anatomy. This uninvited
condition may lead to some problems in orientation and
dissection during the procedure since most of the surgeons
are right handed (27). From a technical point of view, in
fact,  all the reported cases the surgical techniques have always
been “customized”  for this condition. We routinely
perform laparoscopic cholecistectomy, and if necessary in-
traoperative cholangiograpy, using a three trocar technique
,by means of  a 10 mm umbilical port, a 5 mm port  in the
right flank, and a 10 mm port in upper left quadrant (or
in the subxifoid area as preferred by the surgeon)  in the so-
called French  position.  We use a  fourth trocar  only in
case of technical difficulties such as an hepatic hilum very
deeply located , or hidden by a left hepatic lobe or by a vo-
luminous sagging gallbladder. In the case described we sim-

ply switch the position of the operative trocar maintaining
the position in between the legs of the patient for the ope-
rating surgeon while the assistant surgeon  holding the ca-
mera was positioned on the right and the video monitor on
the left of the patient (Fig 1).

Three trocar cholecistectomy has been proven to be  safe
and  effective (28).The theoretical main advantages of  this
technique is that  it causes less pain, is less expensive,  lea-
ves less scars and reduces the risks linked to trocar insertion,
i.e. bleeding, injuries of the abdominal wall and the visce-
ra, and even hernias (29). Moreover it is always possible to
use a fourth trocar (or other expedients) or to convert to
open surgery should the safety of the manoeuvres be in que-
stion or involve prolonging of the procedure. To the best
of our knowledge this is the first case in which three tro-
car technique has been used for laparoscopic cholecistec-
tomy in a patient with situs viscerum inversus. We think that
the possibility of dissecting the anterior face of the Calot
Triangle with the left hand, has been pivotal in the success
of this procedure. 

The operation lasted 55 minutes slightly more than the

Fig. 2 - Steps of the laparoscopic procedure. A - grasping the gallbladder; B - dissection of the posterior face of the Calot triangle; C - dissection of the anterior
face of the Calot triangle (note the hook used with the left hand); D - colecistectomy.
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usual time used to perform a  routine cholecistectomy (30-
40 minutes). The increase in the operative time , reported
in many cases,  is obviously due to the initial awkwardness
for to the unusual anatomy, but  beside the need for chan-
ging the site of the instruments, we had no particular dif-
ficulties in performing laparoscopic cholecystectomy. No
intraoperative cholangiography was performed because a clear
identification of Calot Triangle was achieved during surgery
and safe dissection and clipping of the biliary and vascu-
lar structures were performed. 

We can conclude that laparoscopic cholecystectomy even

if slightly more time consuming can be performed safely
in patients with situs viscerum inversus, using particular ex-
pedients, such as strategic positioning of the surgeons and
laparoscopic instruments. The use of three trocar instead
of four did not change the feasibility and the safety of this
operation. 
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