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Rare co-existance of disease or pathology

Situs inversus is a rare congenital condition. Since 1991, more than 60 cases of laparoscopic cholecystectomy
have been reported in patients with situs inversus. There are many different port placement techniques de-
pending on the surgeon’s preference. The fact that some of the critical dissection is easier performed by the
left hand poses technical difficulty for right-handed surgeons.

A 56-year-old woman with known situs inversus totalis and extensive past surgical history presented with acute
cholecystitis. A Veress needle was used to enter the abdomen at Palmer’s point. Visiport was used to place the
first 5-mm port at the left mid-clavicular line. The dissection was performed in a mirror image to the usual dis-
section through the epigastric port.

There have been several techniques described in the literature to facilitate the dissection in laparoscopic cho-
lecystectomy in patients with situs inversus totalis. We argue that the first port should be placed at the mid-
clavicular line with Visiport. The other ports should be placed in mirror image of the normally placed ports,
including a 12-mm epigastric port, 5-mm or 11-mm paraumbilical port, and 5-mm port at the left anterior ax-
illary line. For dissection, we argue that it is preferable to have 2 assistants with 1 retracting the gallbladder
and the other holding the camera. This allows the primary surgeon to use the dominant hand during critical
dissection in this unfamiliar anatomy.
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Background

Situs inversus totalis is a rare autosomal recessive congen-
ital disorder. The incidence ranges between 1: 10 000 to
1: 20 000 [1]. The first laparoscopic cholecystectomy in a
patient with situs inversus was performed by Campos and
Sipes [2]. More than 60 cases of laparoscopic cholecystecto-
my have been reported in patients with situs inversus totalis
since then, mostly for cholelithiasis and acute cholecystitis.
Some cases were done for choledocholithiasis. Besides lapa-
roscopic cholecystectomy, other laparoscopic procedures were
also reported, including low anterior resection, Nissen fundo-
plication, and common bile duct exploration.

Situs inversus totalis poses technical difficulties during lapa-
roscopic operations. The uncertainty of the port placement re-
sults from the mirror image of normal anatomy. The fact that
some of the critical dissection must be performed by the left
hand also poses technical difficulty for right-handed surgeons.

Case Report

A 56-year-old woman with known situs inversus presented to
the emergency room with nausea, severe chest pain, and epi-
gastric pain for 3 hours. She had extensive past surgical his-
tory, including an open right salpingo-oophorectomy in 2014,
a ventral hernia repair with bilateral posterior component sep-
aration and retrorectus mesh placement in 2014, an open total
hysterectomy with left salpingo-oophorectomy in 2016, and
an open pelvic and paraaortic lymph node dissection in 2016.
An abdominal exam showed reducible incisional hernia and
epigastric tenderness. An electrocardiogram (EKG), troponin,
complete blood count (CBC), comprehensive metabolic pan-
el (CMP) and lipase were ordered, which were all within nor-
mal limits except for a white blood cell count of 19. A CT an-
giogram of chest, abdomen, and pelvis was ordered to rule
out aortic dissection and it showed only multiple gallstones.
The gallbladder was further evaluated with ultrasound, which
showed no gallbladder wall thickening. The next day, the pa-
tient’s chest pain resolved but the epigastric pain persisted.
A cholescintigraphy (HIDA) scan was performed, which showed
non-visualization of the gallbladder, indicating acute cholecys-
titis. The risks and benefits of the surgery were explained to
the patient and she understood that there was a high possi-
bility of conversion to open cholecystectomy because of her
different anatomy and extensive surgical history.

In the operating room, the patient was placed in supine po-
sition. The abdomen was accessed with a Veress needle at
Palmer’s point, which was at the right upper quadrant in this
patient. We chose to put our first 5-mm port with Visiport at
the left mid-clavicular line 2 finger-widths below the costal
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Figure 1. Veress needle at Palmer’s point, first 5 mm port
with Visiport at the left midclavicular line, 11 mm
supraumbilical port, a 12 mm epigastric port, and 5mm
port at left anterior axillary line.

margin, as we could extend this incision to a subcostal inci-
sion in case we needed to convert to open surgery. There were
adhesions at the left lower quadrant, pelvis, and right upper
quadrant. Fortunately, there was no adhesion at the left up-
per quadrant. We placed an 11-mm supraumbilical port 5 cm
above the umbilicus to avoid adhesions, and placed a 12-mm
epigastric port and an additional 5-mm port at left anterior
axillary line, as shown in Figure 1. For dissection, the primary
surgeon used his right hand to dissect through the epigastric
port. One assistant retracted the gallbladder fundus and infun-
dibulum, and the other held the camera. The critical view was
achieved, and clips were applied to the cystic duct and artery.
The dissection was technically difficult through the epigastric
port because the dissection was in a mirror image to the usu-
al dissection. The patient did well after the surgery and was
discharged on postoperative day 3.

Discussion

Diagnosis of acute cholecystitis can be difficult in a patient
with previously unknown situs inversus. Most of these pa-
tients present with left upper-quadrant pain. About one-third
of patients reported epigastric pain. Our patient, on the oth-
er hand, presented with both chest pain and epigastric pain.
Rarely, right upper-quadrant pain occurs in about 10% of the
cases [3]. Ultrasound and HIDA would be useful in the diagnosis.

The first laparoscopic cholecystectomy in a patient with situs
inversus was performed by Campos and Sipes in 1991 [2]. More
than 60 cases of laparoscopic cholecystectomy have been re-
ported in patients with situs inversus totalis since then. There
have been several techniques described in the literature to
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facilitate the dissection in laparoscopic cholecystectomy in pa-
tients with situs inversus totalis. Most of the surgeons chose to
place ports the total mirror image, as in the patients with normal
anatomy. They used their right hand to retract the infundibu-
lum, and used the left hand to dissect in the epigastric port. In
one case report in Brazil, an experienced surgeon innovated by
using 3 ports technique, with the epigastric port, supraumbilical
port, and left mid-clavicular port. The surgeon would retract the
gallbladder with the right hand and do dissection with his left
hand [4]. Some surgeons felt that it was challenging to use the
non-dominant hand in critical dissection; therefore they would
have the assistants retract the infundibulum, which allowed the
primary surgeon to dissect using the right hand [5]. Some sur-
geons would retract the gallbladder infundibulum through the
epigastric port, while using the right hand to do the dissection
through the left mid-clavicular port, placing the patient either
in supine position or lithotomy position [6-8]. To better visu-
alize the anatomy during resection, some surgeons suggested
using fluorescence cholangiography [9].

In our case, we had 2 assistants retracting the gallbladder, so
the primary surgeon could use his right hand for dissection.
We felt that it is important for the primary surgeon to use the
dominant hand for dissection, especially in patients with un-
familiar anatomy. Our patient not only had situs inversus, but
had an extensive surgical history as well. We had to choose
our entry point wisely. A Veress needle was used to access
the abdomen at Palmer’s point, which was on the right side.
The Visiport was a very helpful tool to use when placing the
first port at the left mid-clavicular line with potential extensive
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adhesions. We argue that the first port should be placed at
the mid-clavicular line 2 finger-widths below the costal mar-
gin with a Visiport in the patient with extensive surgical histo-
ry and situs inversus, so the entry site is away from adhesions
and easy to be converted to open subcostal incision if needed.
The other ports should be placed in mirror image of the nor-
mally placed ports, including a 12-m epigastric port, a 5-mm
or 11-mm paraumbilical port, and a 5-mm port at the left an-
terior axillary line. For dissection, we agree with Lochman et al.
that it is preferable to have 2 assistants with 1 retracting the
gallbladder and the other holding the camera. This allows the
primary surgeon to use the dominant hand during critical dis-
section in this unfamiliar anatomy. Lastly, we suggest that the
surgeon can try dissection from the left mid-clavicular port if
dissection is difficult through the epigastric port, which was
also recommended by Phothong [6]. This can allow the sur-
geon to access the cystic duct and artery from a better angle.

Conclusions

Situs inversus and adhesions pose technical difficulties dur-
ing laparoscopic procedures. During laparoscopic cholecys-
tectomy in a patient with situs inversus, we recommend us-
ing a Veress needle to access the abdomen at Palmer’s point.
The first port should be placed at the left mid-clavicular line
with a Visiport. To facilitate the dissection, the primary surgeon
should use the dominant hand for critical dissection through
the epigastric port, while having 2 assistants retract the gall-
bladder and hold the camera.
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