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ABSTRACT
Laparoscopic cholecystectomy plays a central role in the treatment of patients with
gallstones and is the gold standard for the management. Total situs inversus (TSI)
is a rare congenital anomaly in which there is a transposition of the thoracic and
abdominal organs, resulting in a mirror-image left-right configuration of the
normal anatomical placement of organs. TSI affects less than 0.01% of the
population. We present a case of a 68-year-old male with cholelithiasis and TSI,
managed with laparoscopic cholecystectomy using the American mirror technique
for cholecystectomy in such patients, reporting favorable outcomes for the patient.
In conclusion, bibliographic reports and our personal experience in this case
emphasize that the unique anatomical disposition in TSI requires modifications to
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the surgical technique, necessitating a well-trained surgeon with a deep
understanding of biliary anatomy and its variations.

Keywords: french mirror technique, american mirror technique, cholelithiasis,
laparoscopic cholecystectomy, total situs inversus.

INTRODUCTION
Laparoscopic cholecystectomy plays a central role in the treatment of patients with gallstones
and is the gold standard for the management of both complicated and uncomplicated
cholelithiasis. [1]

Total situs inversus (TSI) is a rare congenital anomaly in which there is a transposition of the
thoracic and abdominal organs, resulting in a mirror-image left-right configuration of the
normal anatomical placement of organs.[2] Although the exact underlying causes remain not
fully understood, this condition has been associated with genetic mutations on chromosomes
7, 8, and 14,3 and an autosomal recessive inheritance pattern has also been documented.|[3]
TSI affects less than 0.01% of the population, occurring in approximately 1 in 10,000 to 20,000
live births, with a higher prevalence in males than females (1.5:1). [4] The clinical presentation
of cholelithiasis and cholecystitis occurs at a rate comparable to that observed in the general
population. [5]

CASE REPORT

The patient is a 68-year-old male with a medical history significant for long-standing diabetes
mellitus and hypertension. He was referred to the general surgery clinic by his family medicine
unit due to a 4-year history of intermittent right upper quadrant abdominal pain, associated
with the ingestion of dietary fats, consistent with biliary colic. As a result, a preoperative
protocol for cholecystectomy was initiated. Imaging studies, including ultrasound, revealed
findings suggestive of possible situs inversus, which was confirmed by simple tomography.
Figure 1.

FIRUGE 1: Abdominal tomography, coronal section, total situs inversus is
observed. Yellow markings show the left-sided positioning of the liver.
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The preoperative evaluation was completed with laboratory and imaging studies, as well as a
consultation with cardiology, which ruled out cardiac pathology, excluding transposition of the
great vessels. The patient had preserved systolic function, no identified patent foramen ovale,
and a low risk for pulmonary hypertension, allowing for the surgical procedure to proceed.

The surgery was performed under general anesthesia, with the patient placed in the supine
position. The surgeon and the first assistant positioned themselves on the right side of the
patient, while the second assistant and the surgical nurse positioned themselves on the left side.
The laparoscopic video tower was placed in front of the surgeon, on the patient's left side. The
laparoscopic approach began with a 10mm supraumbilical incision for the establishment of
pneumoperitoneum, following the placement of a Veress needle, and insufflation of 02 to 12
mmHg. The vision port was then inserted, and laparoscopic exploration revealed the findings
consistent with situs inversus. Under direct visualization, additional laparoscopic ports were
placed in a mirror-image configuration, similar to a conventional laparoscopic
cholecystectomy. Specifically, a 12Zmm port was placed in the subxiphoid region, a 5mm port in
the left hypochondrium, and a second 5mm port in the left flank.

After traction was applied to the gallbladder fundus in a cephalad and left lateral direction,
dissection of the hepatocystic area was initiated, maintaining dissection above the R4U line.
The surgeon used his right hand, as in a conventional cholecystectomy. Once dissection of the
hepatocystic area was completed, critical safety steps were performed, including the Strasberg
critical view and a Doublet score of 6 points. Figure 2.

FIRUGE 2: Strasberg “s critical view of safety. Yellow mark highlights the
all three components of critical view.

The cystic duct and artery were separately clipped with three 10mm endoscopic hemostatic
clips before division of these structures. The 10mm LigaClipper was introduced through the
subxiphoid port, and clip placement was controlled with the surgeon's left hand. Subsequently,
the gallbladder was dissected from its bed and removed through the subxiphoid port using an
Endobag. After confirming hemostasis, a Penrose drain was left in place in the Morrison's
pouch, and the surgical procedure was concluded. Figure 3.
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FIRUGE 3: Cystic duct clipped with titanium staples.

The patient had a favorable postoperative course. The drain was removed, and the patient was
discharged 24 hours after surgery.

DISCUSSION
Laparoscopic cholecystectomy has been the standard of care for symptomatic cholelithiasis for
over two decades; however, patients with total situs inversus can pose a challenge even for
experienced surgeons. Therefore, thorough preoperative planning is recommended when
dealing with such cases. [6]

The first reported laparoscopic procedure in a patient with this condition was in 1991, and
subsequently, multiple cases have been reported, describing a variety of techniques used. [7]
Several techniques have been described in the literature to facilitate dissection during
laparoscopic cholecystectomy in patients with total situs inversus. [8] There are essentially two
types of port placement in laparoscopy: the "American mirror technique" and the "French
mirror technique,” as described by Carrol9 and Dubois10, respectively, as illustrated in Figure

4,
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FIRUGE 4: The two types of laparoscopic port placement: A)
American mirror technique. B) French mirror technique.

The American mirror technique involves positioning the patient in the supine position, with the
right arm or both arms flexed. The patient is placed in the Trendelenburg position, slightly to
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the right. [9] Regarding laparoscopic port placement, they are positioned in a mirror-image
configuration compared to a conventional laparoscopic cholecystectomy. In the "French mirror
technique,” the patient is placed in the supine position with the perineum at the edge of the
table, hips and knees flexed, and the right arm or both arms abducted. The patient is then
positioned in an inverted Trendelenburg position. The surgeon is located between the patient's
legs or on the right side of the patient. [10]

In our patient, the American mirror port placement technique was chosen, with the surgeon's
dominant hand being the right one, which was used for dissection through the epigastric port.
This aligns with the findings reported by Chaouch et al., where the dominant hand was right in
91% of the cases, the American mirror technique was used in 97%, and dissection with the
dominant right hand through the epigastric port was reported in 26% of the cases. [11]
The duration of the surgery was 30 minutes, and the hospital stay was one day, consistent with
the findings reported by Enciu et al.,, [12] where the duration of the surgery was recorded in 78
cases, yielding an average of 71.21 minutes. The postoperative hospital stay was recorded in
105 cases, with an average of 2.05 days, making our case shorter in both aspects compared to
the reported values.

The most influential rule to avoid bile duct disruption is the "critical view of safety" established
by Strasberg. [13] However, during laparoscopic cholecystectomy in TSI, we found ourselves
looking through the Calot’s triangle from lateral to medial, exactly the opposite of what we
would have done during a routine procedure on the right side, as that is what we are
accustomed to. Regarding the demographics of the patients, the prevalence of gallstone disease
tends to mirror that of the general population, affecting women more frequently. [14]

In terms of its pathogenesis, the homeodomain transcription factor 2 (Pitx2) plays a crucial role
during embryogenesis by establishing the left-right axis in the lateral mesoderm and
contributing to the asymmetric development of organs such as the heart, small intestine, and
stomach. When Pitx2 is deleted, it disrupts normal organ morphogenesis, leading to
asymmetric development of specific visceral organs, including the spleen and liver. However,
the presence of situs abnormalities can be accompanied by various comorbidities. [15] In
individuals with situs solitus, the prevalence of congenital heart disease is approximately 0.6%.
In contrast, for those with TSI, this rate ranges from 3% to 9%, and rises to nearly 80% in cases
of situs ambiguus. Additionally, vascular anomalies, such as interrupted inferior vena cava and
preduodenal portal vein, have been documented in up to 20% to 42% of patients with situs
abnormalities, respectively. Moreover, the occurrence of an aberrant hepatic artery is more
common in patients with abnormal situs. [16] Biliary tract malformations are relatively
common, occurring in 5.2% of cases, with biliary atresia being the most frequent. [17] Surgical
management in patients with TSI presents a significant challenge due to the anatomical
inversion. During the procedure, the altered orientation of the gallbladder and its structures
complicates dissection. One of the most critical steps is the proper placement of trocars to
achieve an adequate critical view of safety and minimize the risk of bile duct disruption. [18]
[t is crucial to emphasize that these patients are at an elevated risk of anesthetic complications,
primarily due to the high incidence of congenital heart disease. Therefore, caution must be
maintained, and specific measures should be implemented during anesthetic management.
Reports show a higher predisposition to selective intubation of the left bronchus. [19]
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Additionally, it is recommended to evaluate the patient for other cardiovascular and pulmonary
conditions during the preoperative phase, whenever feasible. [20] Our patient underwent
multiple preanesthetic and preoperative evaluations, including a consultation with the
cardiology service, and an echocardiogram was performed, ruling out any congenital
cardiovascular malformation.

The surgical procedure was performed without complications, and the patient was followed up
in the outpatient clinic with no complications, subsequently being discharged.

CONCLUSIONS
Laparoscopic cholecystectomy is a safe and effective technique for patients with TSI. However,
both bibliographic reports and our personal experience in this case emphasize that the unique
anatomical disposition in TSI requires modifications to the surgical technique, necessitating a
well-trained surgeon with a deep understanding of biliary anatomy and its variations.
In our case, having prior knowledge of the patient's TSI diagnosis facilitated a thorough
preoperative evaluation, ultimately resulting in a successful surgical procedure.
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