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Single-Incision Laparoscopic Cholecystectomy 
in Situs Inversus Totalis: A Case Report
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	 Patient:	 Female, 67-year-old
	 Final Diagnosis:	 Cholecystolithiasis • situs inversus totalis
	 Symptoms:	 Abdominal pain
	 Clinical Procedure:	 —
	 Specialty:	 Anatomy

	 Objective:	 Rare disease
	 Background:	 Situs inversus totalis (SIT) is a rare developmental anomaly. For many years, laparoscopic cholecystectomy has 

been a well-established and effective treatment for patients with cholecystolithiasis. However, when it comes 
to SIT patients with cholecystolithiasis, this surgery presents unique challenges. Due to its complete mirror in-
version of viscera, it is uncomfortable to carry out standard laparoscopic cholecystectomy for some surgeons. 
Single-incision laparoscopic cholecystectomy (SILC) offers a minimally invasive alternative to traditional lapa-
roscopic cholecystectomy, potentially enhancing aesthetic outcomes and minimizing postoperative discomfort.

	 Case Report:	 A 67-year-old woman was admitted to the hospital due to abdominal pain. After admission, she completed 
a chest X-ray, electrocardiogram, B-ultrasound, and magnetic resonance cholangiopancreatography. Imaging 
examination revealed SIT and cholecystolithiasis. The laboratory examination results were normal. All contra-
indications to surgery were ruled out, and then SILC was performed under general anesthesia on January 22, 
2024. The surgeon and assistant stood on the right side of the patient, and the abdominal SILC port with 3 op-
eration channels was placed through a 2-cm traumatic incision. We used electric hooks and separating forceps 
to dissect the Calot triangle and gallbladder of the patient, and the gallbladder was successfully removed. The 
patient recovered well after the surgery.

	 Conclusions:	 For SIT patients with cholecystolithiasis, SILC is a safe and effective minimally invasive treatment option which 
has fewer surgical incisions and less postoperative pain. However, it demands experienced SILC surgeons, thor-
ough preoperative examinations, and close attention to incision conditions after surgery.
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Introduction

Situs inversus totalis (SIT) is a rare developmental condition. 
It can be identified by the symmetrical reversal of organs in 
both the thorax and abdomen. This represents a comprehen-
sive failure in the typical lateral orientation, leading to an ar-
ray of laterality issues due to the absence of normal left-right 
asymmetry [1]. Interestingly, a study has uncovered that SIT 
may be associated with malignant ovarian germ cell tumors [2]. 
Furthermore, it might be accompanied by various other nota-
ble congenital abnormalities, including kidney dysplasia, pan-
creatic fibrosis, abnormal intrahepatic bile duct development 
and others [3]. Such rare cases typically present challenges dur-
ing diagnosis and treatment, for doctors. Even the most ex-
perienced medical professionals, such as gastroenterologists, 
radiologists, and surgeons, may encounter these cases only a 
few times throughout their careers [4,5].

Cholecystectomy is the best choice for treating cholecystoli-
thiasis. Compared with conventional laparotomy, laparoscop-
ic cholecystectomy is favored for its minimally invasive, less 
painful, and faster recovery characteristics. Previous studies 
have shown that laparoscopic cholecystectomy is safe and ef-
fective for patients with cholecystolithiasis and SIT [6,7]. In re-
cent years, with the continuous advancement of laparoscopic 
technology and the improvement of surgical skills, single-in-
cision laparoscopic cholecystectomy (SILC) has gradually be-
come popular. SILC not only inherits the advantages of laparo-
scopic cholecystectomy, but also excels in incision aesthetics 
and postoperative pain management [8,9].

Cases of SIT patients with cholecystolithiasis are extremely 
rare. Our primary objective was to present this extraordinary 
case and share the results as well as our experiences regard-
ing the surgical technique employed. Moreover, we aimed to 
further reduce postoperative pain, enhance the aesthetic ap-
pearance of the incision, and verify the clinical application 
value of SILC in SIT patients with cholecystolithiasis. With the 

patient’s consent obtained, SILC was thus utilized to treat this 
particular patient.

Case Report

A 67-year-old female patient was admitted to the hospital due 
to abdominal pain for 11 years. In 2012, the patient sought 
medical attention due to abdominal pain and was diagnosed 
with cholecystolithiasis. The pain had been alleviated after con-
servative treatment, but it had recurred intermittently over the 
past 11 years. The patient came to our hospital to seek further 
treatment. The patient was generally in good condition and 
her laboratory examination results before surgery were most-
ly normal, except for chlorine, which was 108 mmol/L. A cardi-
ac ultrasound report on January 16, 2024 indicated SIT, aortic 
arteriosclerosis, mild mitral and aortic valve calcification, re-
duction of left ventricular function, and mitral valve regurgita-
tion (Figure 1A-1C). A B-ultrasound of the abdomen, also from 
January 16, 2024, showed SIT and cholelithiasis (the diame-
ter of the largest stone was 15 mm) (Figure 2A, 2B). A chest 
X-ray, also performed on January 16, 2024, indicated dextrocar-
dia (Figure 3). Magnetic resonance cholangiopancreatography 
(MRCP) performed on January 18, 2024 showed SIT, cholecys-
tolithiasis, and a small hepatic cyst (Figure 4A-4D).

Surgical Approach

After excluding the contraindications for surgery and signing 
the informed consent, the patient underwent SILC under gen-
eral anesthesia on January 22, 2024. The patient was placed 
in the supine position. The surgeon and assistant stood on the 
right side of the patient, cut about 2 cm horizontally from the 
umbilicus, went into the abdomen layer by layer, and placed 
single-incision laparoscopic instruments. After creation of a 
successful pneumoperitoneum, the laparoscope was placed 
into the abdomen. During the operation, it was confirmed that 
the gallbladder was located at the lower edge of the left liver. 
There were adhesions between the gallbladder and surrounding 

Figure 1. �(A-C) Cardiac ultrasound (January 16, 2024) suggested SIT, aortic arteriosclerosis, mild mitral and aortic valve calcification, 
left ventricular hypodiastolic function, and mild mitral regurgitation.
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tissues. The gallbladder serosa was opened with an electric 
hook, the Calot triangle was carefully dissected, and the gall-
bladder duct and gallbladder artery were separated. The cystic 
duct and the cystic artery were clipped with Hem-o-lok clips 
and cut independently. The electric hook peeled the gallblad-
der, in an anterograde direction, from the Calot triangle to the 
bottom of the gallbladder. During the operation, some tissues 
were more inflammatory and adherent, and then we peeled it, 
in a retrograde direction, from the bottom of the gallbladder to 

the Calot triangle. After gallbladder resection, the electric hook 
was used to complete hemostasis. Finally, the gallbladder and 
instruments were removed, and the abdominal wall incision 
was sutured. The intraoperative bleeding was about 5 mL. On 
January 22, 2024, postoperative pathology suggested that the 
gallbladder stones were accompanied by chronic cholecysti-
tis. The size of the gallbladder was 5.5×3.5×0.6 cm, and the 
thickness of the gallbladder wall was 0.2 cm (Figure 5A, 5B).

Discussion

SIT is a rare embryonic deformity, in which organs shift from 
their normal positions to the opposite side of the body. Its in-
cidence is approximately 1 in 10 000. Moreover, it may be ac-
companied by other significant congenital abnormalities, such 
as kidney dysplasia, pancreatic fibrosis, and others [3].

For many years, laparoscopic cholecystectomy has been a well-
established and effective treatment for patients with cholecys-
tolithiasis. However, when it comes to patients with SIT and 
cholecystolithiasis, this surgery presents unique challenges. 
When diagnosing patients with cholecystolithiasis and SIT, a 
detailed history inquiry and physical examination are of ut-
most importance. Special attention should be paid to the pa-
tient’s physical characteristics and family history to rule out 
other diseases that might lead to abnormal organ locations. 
Additionally, imaging examinations play a crucial role in diag-
nosing SIT. Ultrasound, computed tomography (CT), and mag-
netic resonance imaging (MRI) can assist doctors in clarifying 
the location and morphology of the gallbladder as well as the 
surrounding organs. These examinations can also determine 
whether the patient has SIT or partial situs inversus, thereby 
facilitating the formulation of an appropriate surgical plan. In 

Figure 2. �(A, B) Abdominal ultrasound performed on January 16, 2024, revealed thickening and irregularity of the gallbladder wall, and 
multiple strongly echogenic masses were seen in the lumen with posterior acoustic shadows, the larger of which had a long 
diameter of about 15 mm. The internal diameter of the common bile duct was about 4 mm, and SIT was apparent.
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Figure 3. �Chest X-ray (January 16, 2024) performed at Jinling 
Hospital, which is affiliated with Nanjing University, 
indicated dextrocardia. (The red arrow in the picture 
refers to the patient’s heart).
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this case, we conducted abdominal B-ultrasound, cardiac ultra-
sound, chest X-ray, electrocardiogram, and MRCP prior to the 
operation. These tests confirmed that the patient had SIT rath-
er than partial situs inversus or a simple left-sided gallbladder.

Campo reported the first case of laparoscopic cholecystecto-
my in a patient with SIT in 1991 [10]. Subsequently, several 
case reports introduced a variety of technical means, such as 

comprehensive preoperative examination, single-incision sur-
gery, mirror port placement, and referral of cases to left-handed 
surgeons. Chaouch and other studies [11] have found that for 
laparoscopic cholecystectomy in SIT patients, there are various 
surgical techniques, but a lack of standards. “American mir-
ror technology” and “French mirror technology” are common. 
Right-handed doctors find it difficult to operate on these pa-
tients, and special attention is needed to the position of the 

Figure 4. �(A-D) MRCP (January 18, 2024) suggested SIT, cholecystolithiasis (the red arrows indicate the patient’s gallbladder), and a 
3-mm small hepatic cyst in the right lobe of the liver. (The yellow arrow in Figure D indicates the patient’s hepatic cyst).
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trocar and the position of the surgeon. Future robotics tech-
nology may reduce difficulties. Enciu [12] conducted a meta-
analysis of relevant reports in recent years, and they found 
that although laparoscopic cholecystectomy in SIT is uncom-
fortable for right-handed surgeons, it is safe and remains the 
gold standard. Surgeons should prepare in advance for the 
unfamiliar aspects. Although preoperative imaging and a left-
handed surgeon are beneficial in terms of surgery length, when 
these are not available, surgeons should focus on achieving 
the most comfortable setting based on their experience and 
tailor their approach to the patient.

For patients with SIT, whether to choose SILC requires careful 
consideration of the patient’s specific condition and the doc-
tor’s SILC surgical experience. For the patient reported in this 
case, the cystic duct and gallbladder dissection in this patient 
had to be performed in a “mirror image” manner, opposite to 
normal. In up to 25% of patients, biliary tract abnormalities are 
present. Considering that the incidence of these abnormalities 
is similar to that of the normal population, we excluded the pa-
tient’s possible biliary tract abnormalities by MRCP before sur-
gery to avoid accidental injury to the patient during surgery. 
Considering the minimization of the patient’s abdominal inci-
sion and the safety of the patient, we chose to perform the SILC.

For patients with SIT, compared with patients undergoing lap-
aroscopic cholecystectomy, SILC has a better incision cosmetic 
effect. SILC has only 1 incision, and the incision through the 
umbilical area can achieve nearly scar-free healing by using 
umbilical folds to cover the surgical scar. In addition to these 
benefits, the average length of hospital stay and quality of life 
after the surgery are equivalent to those for patients undergo-
ing laparoscopic cholecystectomy. Moreover, patients under-
going SILC need fewer analgesic drugs to attain a satisfacto-
ry analgesic effect [13-15].

Figure 5. �(A, B) Postoperative pathology (January 22, 2024) suggested that the gallbladder stones were accompanied by chronic 
cholecystitis. The size of the gallbladder was 5.5×3.5×0.6 cm, and the thickness of the gallbladder wall was 0.2 cm.
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However, SILC also has some disadvantages. Intraoperative 
complications of SILC mainly include biliary tract injury, intra-
operative bleeding, gastrointestinal tract injury, and others. 
Postoperative complications mainly include incision infection, 
incisional hernia, bile leakage, abdominal cavity bleeding, sub-
phrenic effusion, pleural effusion, pulmonary infection, and oth-
ers. Some patients may experience delayed bile leakage and 
abdominal cavity bleeding 1 week after the operation. Most of 
the complications of SILC are similar to those of laparoscop-
ic cholecystectomy, but the incidence rates of incision infec-
tion and incisional hernia may be higher than those of lapa-
roscopic cholecystectomy [15-18].

Conclusions

For SIT patients suffering from cholecystolithiasis, SILC has sev-
eral advantages, such as fewer surgical incisions, less postop-
erative pain, and increased ease of postoperative recovery. It is 
crucial to note that a detailed history inquiry, physical exami-
nation, and meticulous preoperative examinations are neces-
sary to exclude possible variations in blood vessels and bile 
ducts. Moreover, SILC procedures for SIT patients should be 
performed by experienced surgeons. Additionally, in the post-
operative period, close attention needs to be paid to whether 
there are any signs of infection or herniation at the patient’s 
incision. In conclusion, this particular case illustrates that SILC 
is a safe and effective minimally invasive treatment option for 
SIT patients with cholecystolithiasis.
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