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Purpose: To report and describe a safe approach to laparoscopic cholecystectomy in patients
with situs inversus totalis.

Methods: We present the case of a 61-year-old male who was diagnosed with gallstones and
situs inversus totalis during work-up for epigastric pain. Laparoscopic cholecystectomy was
performed in mirror-image to the standard approach, with the surgeon standing on the patient’s
right side. In order to maintain orientation and safety during the operation, anatomical structures
were spatially related to each other in a “medial” and “lateral” manner, which are preserved in
situs inversus; rather than “left” and “right” which are reversed.

Results: The duration of the operation was 85 minutes, which is slightly longer than our standard
laparoscopic cholecystectomy. Nonetheless, the patient was discharged on the morning follow-
ing surgery, which is comparable to other patients undergoing laparoscopic cholecystectomy.
He was seen in follow-up on postoperative day 14 and was doing very well. There were no
postoperative complications.

Conclusion: Laparoscopic cholecystectomy can be performed safely in patients with situs
inversus totalis. Careful attention to unfamiliar anatomic relationships is important. Approaching
the anatomy in terms of medial and lateral structures, a relationship that is preserved, is helpful
to complete the procedure safely.
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Introduction
First described in 1600, situs inversus totalis is a rare congenital anomaly with an auto-
somal recessive genetic pattern of inheritence, which is usually asymptomatic through
adulthood. In the absence of rare cardiac anomalies, life expectancy is normal.'? Situs
inversus refers to a spectrum of mirror image transpositions of the thoracic viscera,
abdominal viscera, or both, and is present in approximately 1 in 5,000 to 20,000 live
births.? There is no evidence to suggest that situs inversus predisposes to cholelithia-
sis or that cholelithiasis occurs with greater frequency in this population.® Similarly,
symptoms of gallstone disease probably present with similar frequency as that of the
general population.

Since the introduction of the technique in 1987, there have been only approximately
30 cases of laparoscopic cholecystectomy performed in patients with situs inversus
reported in the literature.* Here we report the unusual case of a patient with situs
inversus totalis who presented with an episode of severe epigstric pain, and an eventual
diagnosis of gallstone disease. While maintaining basic operative techniques in the
dissection of the triangle of Calot, but in mirror image, laparoscopic cholecystectomy
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was performed safely, with little increase in operative time,
and a postoperative course comparable to standard chole-
cystectomy.

Case report

The patient was a 61-year-old man with hypertension and
prior hip replacement, who reported an episode of severe
epigastric pain. At that time he presented to his primary
care provider with nausea, although he tolerated liquids
without difficulty. He was afebrile, his abdominal exam
was significant for findings of epigastric tenderness, and
liver function tests were abnormal. Due to a prior history of
acute hepatitis, he was discharged with planned follow-up.
However, because of recurrent pain, the patient underwent an
abdominal ultrasound examination that revealed a left sided
gallbladder and gallstones, without gallbladder wall thicken-
ing or pericholecystic fluid. No stones were seen in the bile
ducts and no biliary duct dilatation was appreciated.

When seen by the surgical service, he was pain free and
tolerating a low fat diet. He appeared well and was without
jaundice. Abdominal exam was without tenderness or masses.
Laboratory studies were normal. An electrocardiogram
demonstrated findings consistent with dextrocardia, includ-
ing a right axis deviation, QRS complex in lead aVR, and a
negative QRS in lead [ and aVL.

A computed tomography scan (Figure 1) confirmed situs
inversus totalis with complete mirror image of thoracic and

Figure | Axial computed tomography scan confirming the diagnosis of situs inversus
totalis. Left-sided liver and gallbladder are seen. Gallstones also demonstrated. The
spleen is seen on the right.

abdominal viscera. The liver and gallbladder were in the
left upper quadrant and the spleen was in the right upper
quadrant. Multiple gallstones were seen in the gallbladder,
and there was no evidence of intrahepatic or common bile
duct dilatation.

With a diagnosis of symptomatic cholelithiasis, the
patient was scheduled for an elective laparoscopic cho-
lecystectomy. At operation, the abdomen was insufflated
to a pressure of 15 mmHg using a Veress needle that was
inserted at the superior umbilical fold. A 12-mm port
was inserted into the abdominal cavity, through which
a 5-mm, 30 degree laparoscope was inserted and the
abdomen explored. Situs inversus was confirmed with
a right sided spleen and stomach, and left sided liver
with a gallbladder in the left upper quadrant. A 5-mm
epigastric port was inserted to the left of the falciform
ligament, and two 5-mm ports were inserted along the
left subcostal line.

The surgeon stood to the right of the patient, and Calot’s
triangle was dissected using the operator’s left hand and a
dissecting instrument through the epigastric port. In essence,
the entire operation was performed as a mirror image of the
standard laparoscopic cholecystectomy. The cystic duct and
artery were clipped only after the critical view was achieved
(Figure 2). The gallbladder was dissected from the liver
bed using electrocautery, was placed in a bag and removed
through the umbilical port. The duration of the operation
was 85 minutes.

The patient tolerated the procedure well and was dis-
charged home on postoperative day 1. Pathologic examination
revealed chronic cholecystitis and cholelithiasis.

Figure 2 Intraoperative image demonstrating the critical view of safety, with single
duct and single artery coursing to the left-sided gallbladder.
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Discussion

Cholecystitis in the setting of situs inversus can pose a diag-
nostic dilemma.! However, with the aid of careful physical
exam, electrocardiogram, and noninvasive imaging, the diag-
nosis of situs inversus should be made prior to laparoscopy.’
On physical exam, an apical beat in the right chest and liver
percussion dullness over the left upper quadrant both sug-
gest situs inversus. The electrocardiogram is consistent with
right ventricular hypertrophy, and findings on chest X-ray,
abdominal ultrasound, and computed tomography can each
help secure the diagnosis.

The first case of laparoscopic cholecystectomy in a patient
with situs inversus was in 1991.° To date, only 32 additional
cases had been reported.* Here we report a case in which a
patient presented with epigastric pain, but without left upper
quadrant pain. Although the total number of patients is small,
it is suggested that this presentation pattern is present in 30%
of patients with cholecystitis and situs inversus.” There have
even been reports of patients presenting with right-sided
pain alone.® There is no clear anatomical explanation for this
observation, but it may be related to incomplete inversus of
the autonomic nervous system.

Although some reports suggest adjusting port placement
to accommodate for a right-handed surgeon, we opted to
perform the operation in complete mirror image to the con-
ventional laparoscopic technique, as previously described.>>¢
This requires that the entire dissection be performed with the
left hand, and thus may favor the left-handed or ambidextrous
surgeon. Slow and meticulous dissection at the triangle of
Calot results in safe exposure of the cystic duct and artery
(Figure 2). We found it helpful to approach the anatomy in
terms of “medial” and “lateral” relations, rather than “left”
and “right,” since the medial and lateral anatomical relations
in situs inversus are preserved. Strongly right-dominant sur-
geons have found other port arrangements to be helpful that
allow the majority of the dissection to be performed with
the right hand.”® Thus, the right-dominant surgeon can move
their body to dissect the triangle of Calot using their right
hand in the epigastric port, while allowing their assistant to
retract Hartmann’s pouch. Alternatively, the lateral ports can
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be moved slightly caudally and the dissecting hand can be
placed in one of those ports, while the left hand retracts the
gallbladder fundus through the epigastric port.

No matter which configuration is used, it is important
to clearly dissect the cystic duct and artery, stay close to
the inferior gallbladder edge, and obtain the critical view of
safety prior to transecting any structures. This is true of all
laparoscopic cholecystectomy, but especially true in this case,
in which the patient’s anatomic configuration is not familiar.
Some surgeons may opt to selectively perform a cholangio-
gram to delineate ductal anatomy.'* We found that following
these basic principles, and continually verifying the anatomy
with respect to preserved medial versus lateral relationships,
allows for laparoscopic cholecystectomy to be performed
safely and expediently in patients with situs inversus totalis.
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