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Laparoscopic cholecystectomy is the standard treatment for cholelithiasis. A very rare

condition named situs inversus should not be considered as a contraindication for

laparoscopic cholecystectomy. Here, we reported a case of successful laparoscopic

cholecystectomy in a patient with situs inversus totalis. We also described the technical

advantages of this treatment and reviewed the literature.
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INTRODUCTION

Situs inversus is a congenital developmental anomaly of the positioning of the internal viscera
which is divided into partial and total visceral inversion (1). The incidence of situs inversus
totalis (SIT) ranges from 1:10,000 to 1:20,000 (2). The patient with cholelithiasis has presented
differently, wherein they have left upper abdominal pain or discomfort leading to delayed
diagnosis. As the gold standard technique for removal of pathological gallbladder, performing
laparoscopic cholecystectomy with situs inversus will induce great challenges right from the
diagnosis, investigating the patient to the most important aspect, i.e., performing the procedure
itself. Here, we shared a case of a patient with cholelithiasis, along with recurrent upper left
pain as the dominant presentation, who resoundingly underwent laparoscopic cholecystectomy
by changing the position of the operation.

CASE REPORT

A Tibetan patient who is a 53-year-old woman was admitted to the hospital due to intermittent
left upper abdominal pain for more than 1 year and eventually worsened for 7 days, beginning
on December 9, 2021 onwards. They had no fever, jaundice, or vomiting. Regrettably, they just
took analgesics instead of seeking medical attention. Their past medical history revealed open
appendectomy and SIT. Besides that, they do not have any family medical and psychosocial history.
Abdominal examination showed a soft abdomen and left epigastric tenderness, without rebound
tenderness or muscle tension. The results of their laboratory examination, including routine
analysis of blood, liver renal function, or coagulation were normal. There were no signs of elevation
of amylase in blood and urine. Dextrocardia was displayed in chest X-rays. Abdominal ultrasound
suggested cholelithiasis and an enlarged gallbladder in the left upper quadrant (Figure 1). The
patient underwent abdominal magnetic resonance cholangiopancreatography (MRCP), which
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indicated cholelithiasis, with no evidence of dilated bile duct
(Figure 2). Considering the presence of dextrocardia and
situs inversus, the patient received cardiac and respiratory
function tests before surgery. Color Doppler echocardiography
indicated dextrocardia and no significant structural or functional
abnormalities. Lung function tests showed no obvious lesions.
After discudding in the department, doctors considered
cholelithiasis and ruled out the diagnosis of acute pancreatitis
based on the patient’s clinical presentation and related ancillary
tests (without pancreatic edema and amylase activation). It was
concluded that the patient had clear indications for surgery
and no contraindications. Laparoscopic cholecystectomy was
performed on the third day after admission. Histopathology
of sections from the gallbladder revealed features suggestive of
chronic cholecystitis. The patient was discharged on the third
postoperative day and no special discomfort was observed until
January 10, 2022.

In our case, the patient was in the supine position, with their
head up and feet down at an angle of 30◦ and leaning on 20◦ left.
We set up carbon dioxide (CO2) pneumoperitoneum pressure
at 14 mmHg, and the camera port was inserted on the right
side, ∼2 cm away from the umbilicus. The location of the main
operation hole, used by 10mm trocar, was about 5 cm at the
lower edge of the intersection of the right midline of the clavicle
and costal margin. Two additional points were, respectively,
selected at the right of the lower xiphoid process and below the

FIGURE 1 | (A) Chest X-ray displays dextrocardia; (B) ultrasound indicated the gallbladder was located in the left upper abdomen with cholecystolithiasis.

left costal margin about 2 cm through the assistant (Figure 3).
The surgeon with strong left-handed operation ability used an
ultrasonic scalpel through a hole to separate the adhesions, which
were caused by the gallbladder, duodenum, and liver, and fully
exposed the common bile duct, cystic duct, and cystic artery.
Fortunately, there was no variation in the bile duct system. There
were multiple pigmented calculi in the gallbladder without pus.
Meanwhile, mucosal atrophy can be discovered in specimens and
sent for pathological examination after surgery. The operation
took 60 min.

DISCUSSION

Situs inversus totalis is an extremely rare congenital disorder
which means the internal organs are completely opposite to
those of the normal body. However, the physiological function
of the organ is consistent with that of ordinary people. Elbeshry
et al. (3) studied SIT, autosomal genetic disease, which may
be due to abnormal parental genes that may have aberrant
translocation during embryo development. Although the cause
of the disease is unknown, a slightly higher incidence has been
reported in women (4). Because of the change of position,
the presentation of acute cholecystitis resembles that of acute
pancreatitis, which significantly increases the risk of missed
diagnosis. Ultrasoundmay be one of the easiest and quickest ways
to make a diagnosis.
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FIGURE 2 | (A) Situs inversus totalis (B) ectopic gallbladder and cholelithiasis.

FIGURE 3 | The layout of this case (A: main operation, B and C: deputy hole,

and D: camera port).

The laparoscopic technique of SIT has been widely reported
in appendicitis and sleeve gastrectomy (5, 6). Meanwhile,
surgeons revealed a variety of layouts by changing the position of
torcars (7). Campos and Sipes (8) firstly reported a 39-year-old

woman with SIT who successfully underwent laparoscopic
cholecystectomy in 1991. They took cholangiography
demonstrated the inverted position of the bile duct and
duodenum and ruled out the presence of extrahepatic bile duct
tree stones. Meanwhile, the surgeon and the assistant placed
a four-port technique using a “mirror image” port placement
technique for conventional laparoscopic cholecystectomy.
Through this approach, surgeons have comprehended how
laparoscopic cholecystectomy is performed in SIT. However, this
technology is not friendly to most right-handed surgeons. Meng
et al. (9) performed a three-port way using two 10mm trocars
in the lower edge of the umbilical cord, while in the upper edge,
10 cm and 5mm trocar is placed to the left, below the xiphoid
process to form the auxiliary operating hole. Although this
method reduces one operation hole, it has high requirements
for the surgeon’s left-hand operation ability. Aside from that,
Hu et al. (10) received a patient with choledocholithiasis and
gallbladder stones and completed a four-port laparoscopic
cholecystectomy like Campos and Sipes (8) after endoscopic
retrograde cholangio pancreatography (ERCP). However, the
surgeon and the mirror-gripping assistant were on the left side of
the patient, and the first assistant was on the right side.

In our patient, we also choose a four-port method and
supported by some advantages. The surgical team also changed
positions, with the surgeon and second assistant standing on the
right and the first assistant on the left. In this case, the anatomy
was unclear due to adhesion around the gallbladder caused by
a previous open appendectomy. Thus, the chirurgeon employed
the ultrasonic scalpel to separate the adhesion and adipose tissue,

Frontiers in Surgery | www.frontiersin.org 3 April 2022 | Volume 9 | Article 874494

https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org
https://www.frontiersin.org/journals/surgery#articles


He et al. Situs Inversus Totalis, Laparoscopic Cholecystectomy

and the assistant fully revealed the gallbladder triangle by holding
the bottom of the gallbladder and pulling it left and up. In this
way, it is easier for surgeons to adopt the right hand, make the
anatomy clearer, and shorten the operation time. Indeed, this
method requires the surgeon to have strong hands-on skills by
using the energy instrument with the adverse hand, which may
be the main disadvantage in this way.

CONCLUSION

The ectopic gallbladder is not a contraindication for
laparoscopic cholecystectomy. The position of trocars
in SIT should be adjusted appropriately to achieve a
clear gallbladder triangle through preoperative judgment.
We believe that this technique will allow right-handed
surgeons to perform it proficiently in this particular
situation. Besides, patients may benefit from this minimally
invasive technique.
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