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ABSTRACT

Situs inversus totalis (SIT) is a rare condition with mirrored visceral organs. Biliary colic has delayed diagnosis in this
cohort of patients. Laparoscopic cholecystectomy (LC) in such condition is a technically challenging procedure and
requires preoperative imaging. We report a case of a 37 years old lady with pain in left upper abdomen for last 1 year.
Upon evaluation, she was diagnosed with cholelithiasis with SIT. MRCP was done to delineate the anatomy. The
patient underwent LC in a split-leg position with mirrored port position by a right-handed surgeon. The duration of
surgery was 90 minutes and the patient was discharged uneventfully in 48 hours and was well on one-week follow-up.
LC is considered a safe surgery in patients with SIT. It requires an experienced surgeon, re-training of visual-motor
coordination and modification of surgical steps.
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INTRODUCTION

Situs inversus totalis (SIT) is a rare congenital disorder
encompassing complete mirroring of all abdominal and
thoracic organs to the opposite of the body.* The first LC
in a case of SIT was done way back in 1991.2 Multiple
techniques have been employed and adapted for
performing LC in this cohort of patients. This case report
of a patient with cholelithiasis and SIT has been reported
in line with the SCARE criteria.®

CASE REPORT

We report a case of a lady aged 37 years who had
complaints of intermittent mild pain in the left upper
abdomen for the last 1 year. A sonogram of the abdomen
showed the presence of multiple large calculi, the largest
19 mm, in a left-sided gall bladder. Further preoperative
imaging including a skiagram of the chest and a magnetic
resonance cholangio-pancreatography (MRCP) was done
to delineate the altered biliary anatomy and confirmed the
diagnosis of cholelithiasis along with the presence of SIT

Figure 1: Chest X-ray PA view showing dextrocardia
(yellow arrow), mirrored tracheal bifurcation (orange
arrow) and right-sided gastric fundal shadow (blue

(Figure 1-3). arrow).
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Figure 2: MRI of the abdomen showing right-sided
stomach and left-sided liver and gall bladder.
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Figure 3: MRCP of left-sided gall bladder (yellow
arrow) and altered biliary anatomy.

Figure 4: Operative room setup of surgery. Patient in
French position. Port placement in ‘Mir A’ fashion.
A-Optical port, B-10 mm epigastric port, C-5 mm working port
in left midclavicular line, D-5 mm working port in left anterior

axillary line.

She underwent a LC in a split-leg position, performed by
an experienced right-handed surgeon with mirrored
American trocar positioning (mirror image of standard 4
port trocar positions). Operative set-up included monitor
on patient’s left shoulder area, surgeon standing between

legs of patient, camera assistant on right side and an
assistant surgeon for retraction on the left side of patient.
Pneumoperitoneum was achieved after standard painting
and draping using Veress needle. A 10 mm optical port
placed at umbilicus along with 3 working ports-10 mm
below xiphisternum, 5 mm at left mid-clavicular line and
5 mm at left anterior axillary line (Figure 4). Thorough
endoscopic abdominal exploration confirmed the
presence of SIT and showed a left-sided gall bladder and
liver with porta hepatis towards right side. Gall bladder
and calot’s triangle were identified. Critical view of
safety was achieved. Cystic duct and cystic artery doubly
clipped and ligated from epigastric port by changing
position of surgeon to patient's right and using right hand
to apply clips. Upper part of gall bladder partially intra-
hepatic and encountered sinus in upper part of gall
bladder bed. Gall bladder was dissected both from right
and left sides and specimen was extracted from epigastric
port in endo-bag. Hemostasis was achieved by placing
local haemostatic agent at gall bladder bed (Figure 5).
Total operative duration 90 min. Patient had uneventful
post-op stay of around 48 hours and was discharged.
Additional day of hospital stay was to observe for any
rebleed from gall bladder bed. Histo-pathology report
was suggestive of chronic cholecystitis. Patient was
healthy and asymptomatic on follow-up after a week.

Figure 5 (A-H): Operative images of surgery. First
view of right sided stomach and cardiac shadow and
left-sided liver. Left-sided gall bladder after retraction
of liver. Anatomy of Calot’s triangle, left anterior
view and right posterior view. Critical view of safety
of dissected cystic duct and cystic artery in Calot’s
triangle. Doubly clipped cystic duct and cystic artery.
Bleeding from sinus at gall bladder bed which was
managed by using local haemostatic agent.
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Figure 6: The mirrored positioning of abdominal and
thoracic organs in SIT.
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Figure 7 (A and B): The two common port positioning
in laparoscopic cholecystectomy in situs inversus
patients. ‘Mir A’ technique and ‘Mir F technique’.

O-Optical port, E-Epigastric port, W-working ports.

DISCUSSION

SIT is a rare autosomal recessive disorder seen in 1 in
5000 to 20,000 live births.* It is a congenital disorder
wherein there is an abnormal 270-degree clockwise
rotation of the visceral organs during the embryological
development as opposed to the normal rotation of the
same magnitude in the anti-clockwise direction which
renders all the thoracic and abdominal organs to be
present in the opposite side of the body than in a normal
person (Figure 6).2° It can be associated with multiple
other congenital abnormalities of the heart, kidneys and
biliary system including Kartagener’s syndrome and
Yoshikawa’s syndrome.®’

Minimally Invasive Surgery in a patient with SIT for any
indication is a challenging endeavour. However, various
laparoscopic procedures have been successfully done in
patients with SIT. The range of surgeries encompasses
both benign and malignant indications, across a multitude
of abdominal organ systems including the upper
gastrointestinal  tract,  stomach, colorectal and
hepatobiliary.8%6 Lately, robot-assisted surgeries have
been done in patients with SIT for malignant diseases.*’-%

Patients with SIT have no increased risk of developing
cholelithiasis but when present, there is an unusual
presentation of biliary colic with epigastric or left upper
abdominal pain, which may lead to delayed
diagnosis.®?22 Patients have also presented with
complications related to cholelithiasis like biliary
pancreatitis or cholangitis.2 LC is the gold standard for
the management of cholelithiasis. In patients with SIT,
the procedure is not contraindicated and is considered
safe with no reported conversion to open procedures.??
Robotic cholecystectomy has also been performed in this
cohort of patients.® There have also been reports of
performing additional procedures such as laparoscopic
common bile duct exploration.?#2¢

A sonogram of the abdomen should be accompanied by
high-resolution preoperative and intraoperative imaging
techniques to delineate the anatomy and prevent
iatrogenic injuries. In a recent analysis of nearly 120
patients, it was seen that nearly 50% underwent high-
resolution imaging like CT scan, MRCP, HIDA scan or
Cholangiogram. Preoperative ERCP was done in nine
patients, one patient underwent intraoperative ERCP,
nearly 10% of patients required intraoperative
cholangiogram and ICG was used in 2 patients.®

There has been no consensus regarding the standard
techniques of LC in SIT. The procedure is technically
challenging and multiple modifications have been made
based on the biliary anatomy and surgeon’s convenience.
While performing a LC in this cohort of patients, various
surgeon-specific factors, and the placement of ports along
with dissection techniques play a vital role in the
ergonomics of the surgery and overall patient outcomes.
Like most of the general population, nearly 90% of
surgeons are right-handed whereas only about 7% are
left-handed.® The design of the surgical instruments and
training of surgeons is thus moulded in the favour of
right-handed surgeons. However, to perform surgery on a
left-sided gall bladder, the surgeon needs to re-train their
brain to adapt to the new anatomy, and to battle with
issues related to the interlocking of the instruments,
hyperflexion of the surgeon’s trunk and left hand, and
change in position for dissection all resulting in early
fatigue.®

The operating room setup and operative techniques have
been modified by various surgeons as per their
convenience. The patient may be placed in the American
position wherein the patient lies supine and the surgeon
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and assistant stand on the same side, or the in French
position wherein the patient is in low-lithotomy position
with surgeon standing between the legs and assistant on
one side. The two more commonly used port positioning
systems are the mirrored American (‘MirA’) and
mirrored French (‘MirF”) methods of performing LC. In
the more widely used ‘MirA’ technique, the surgeon and
assistant stand on the left side of the patient in the supine
position, with the ports placed exactly opposite to the
standard four-port technique. In the ‘MirF’ technique, the
surgeon stands in between the patient’s leg who is placed
in a Lloyd-Davies position, the optical port is placed at
the umbilicus, a 10mm port is the epigastrium and two
5mm working ports are placed in the midclavicular line
in the subcoastal region on both sides (Figure 7).8 Many
modifications have been made to the port positioning, set
up of the operating room, and placement of optical and
working ports. There have been reports of using a
reduced number of ports and single-incision laparoscopic
surgery along with some novel modifications.827-2
Percutaneous sutures have also been used for retraction of
gall bladder.?®

The average duration of surgery in patients with
cholelithiasis and SIT is around 70 minutes. The surgery
was completed earlier when proper pre-operative imaging
and planning were done. It was increased when additional
procedures were required in cases with complications
related to cholelithiasis.2 The most challenging aspect of
the surgery is the dissection of the calot’s triangle.?:%
Left-handed surgeons have faster outcomes, probably due
to increased ergonomics. The ‘MirF’ technique has the
shortest duration of surgery, while single-port techniques
have been seen to take longer. The novel modifications in
the port position did not show any improved surgical
duration.® The length of hospital stay in these patients is
around 2 days and is related only to the type of disease.®

CONCLUSION

SIT is a rare congenital disorder of malrotation of
visceral organs causing them to be present on the
opposite side of normal in the body. Biliary colic in this
cohort of patients presents atypically and thus has a
delayed diagnosis. Diagnosis and confirmation of altered
anatomy requires a high degree of suspicion and high-
resolution preoperative and/or intraoperative imaging
techniques to prevent iatrogenic injuries. LC is a safe
procedure for cholelithiasis in this scenario but requires
modifications in the operative technique depending on
biliary anatomy and the surgeon’s dexterity and training.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. Mayo CW, Rice RG. Situs Inversus Totalis: A
Statistical Review of Data on Seventy-Six Cases

10.

11.

12.

13.

14.

15.

with Special Reference to Disease of the Biliary
Tract. Arch. Surg. 1949;58:724-30.

Campos L, Sipes E. Laparoscopic Cholecystectomy
in a 39-Year-Old Female with Situs Inversus.J
Laparoendosc Surg. 1991;1:123-6.

Agha RA, Franchi T, Sohrabi C, Mathew G, Kerwan
A. The SCARE 2020 Guideline: Updating
Consensus ~ Surgical Case Report (SCARE)
Guidelines. Int J Surg. 2020;84:226-30.

Patle NM, Tantia O, Sasmal PK, Khanna S, Sen B.
Laparoscopic Cholecystectomy in Situs Inversus-Our
Experience of 6 Cases. Indian J Sur. 2010;72:391-4.
Song JY, Rana N, Rottman CA. Laparoscopic
appendicectomy in a female patient with situs
inversus: case report and literature
review. JSLS. 2004;8:175-7.

Ali MS, Attash SM. Laparoscopic Cholecystectomy
in a Patient with Situs Inversus Totalis: Case Report
with Review  of Literature. BMJ Case
Rep. 2013;2013:bcr2013201231.

Demetriades H, Botsios D, Dervenis C, Evagelou J,
Agelopoulos S, Dadoukis J.  Laparoscopic
cholecystectomy in two patients with symptomatic
cholelithiasis and situs inversus totalis. Dig
Surg. 1999;16(6):519-21.

Enciu O, Toma EA, Tulin A, Georgescu DE, Miron
A. Look Beyond the Mirror: Laparoscopic
Cholecystectomy in  Situs Inversus Totalis-A
Systematic Review and Meta-analysis (and Report of
New technique). Diagnostics (Basel).
2022;12(5):1265.

Singh G, Costa J, Bessler M, Sonett J. Minimally
invasive Ivor Lewis oesophagogastectomy in a
patient with situs inversus totalis. Interact Ardiovasc
Thorac Surg. 2016;22(2):235-7.

Nelson L, Teixeira AF, Jawad MA. Laparoscopic
Roux-en-Y gastric bypass in a patient with situs
inversus. Surg Obes Relat Dis. 2016;12(3):711-3.
Froylich D, Segal-Abramovich T, Pascal G, Hazzan
D. Laparoscopic Sleeve Gstrectomy in Patients with
Situs Inversus. Obes Surg. 2018;28(9):2987.

Hoang CD, Bakman YG, lkramuddin S, Maddaus
MA. Situs inversus totalis: giant hiatal hernia repair
by laparoscopic Collis gastroplasty and Nissen
fundoplication. Surg Endosc. 2004;18(2):345-9.

Liao K, Cao Li, Zheng S, Li J. Pure Laparoscopic
Anatomic Right Hemihepatectomy for
Hepatocellular Carcinoma with Situs Inversus
Totalis Using Indocyanine Green Fluoroscence
Staining  (with  video). Ann  Surg  Oncol.
2021;28(11):6830-31.

Guo C, Chen W, Yao W, Li G, Zhang Q, Chen Y et
al.  The First Report of  Laparoscopic
Pancreaticoduodenectomy for Primary Duodenal
Carcinoma in a Patient with Situs Inversus Totalis;
Report of a Rare Case. Surg Laparosc Endosc
Percutan Tech. 2019;29(3):e29-33.

Fujiwara Y, Fukunaga Y, Higashino M, Tanimura S,
Takemura M, Tanaka Y et al. Laparoscopic

International Surgery Journal | November 2023 | Vol 10 | Issue 11  Page 1857



16.

17.

18.

19.

20.

21.

22.

23.

24,

Baxi K et al. Int Surg J. 2023 Nov;10(11):1854-1858

hemicolectomy in a patient with situs inversus
totalis. World J Gastroenterol. 2007;13(37):5035-7.
Pipal DK, Pipal VR, Yadav S. Acute Appendictis in
Situs Inversus Totalis: A Case Report. Cureus.
2022;14(3):622947.

Yoshimotot T, Yoshikawa K, Tokunaga T, Nishi M,
Takasu C, Kashihara H et al. Robot-assisted total
gastrectomy in a patient with gastric cancer
associated with situs inversus totalis: with video.
Asian J Endosc Surg. 2021;14(2):297-300.
Alhossainin R, Hyung WJ. Robotic Assisted Distal
Gastrectomy for Gastric Cancer in a Patient with
Situs Inversus Totalis: with Video. J Gastrointest
Surg. 2017;21(12);2144-5.

Foo CC, Law WL. Robotic anterior resection in a
patient with situs inversus: is it merely a mirror
image of everything? J Robot Surg. 2015;9(1):85-9.
Cui B, Lei S, Liu K, Yao H. Robotic low anterior
resection plus transanal natural orifice specimen
extraction in a patient with situs inversus totalis.
BMC Surg. 2018;18(1):64.

Suleimanov V, Asker HA, Hawaj KA, Alhashim IW,
Rebh FNA. Laparoscopic Cholecystectomy in a
Morbidly Obese Patient with Situs Inversus Totalis:
A Case Report. Cureus. 2022;14(12):e32304.
AlKhlaiwy O, AlMuhsin AM, Zakarneh E, Taha
MY . Laparoscopic Cholecystectomy in situs inversus
totalis: Case Report with review of techniques. Int J
Surg Case Rep. 2019;59:208-12.

Muriel P, Escartin A, Gonzalez ML, Olsina JJ.
Robotic cholecystectomy in situs inversus totalis. Cir
Esp (Engl Ed). 2020;98(9):554.

Kang S, Han H. Laparoscopic exploration of the
common bile duct in a patient with situs inversus

25.

26.

217.

28.

29.

30.

totalis. J Laparoendosc Adv Surg Tech A.
2004;14(2):103-6.

Wong J, Tang CN, Chau CH, Luk YW, Li MK.
Laparoscopic cholecystectomy and exploration of
common bile duct in a patient with situs inversus.
Surg Endosc .2001;15(2):218.

Simkhada S, Malla B, Shrestha R. Laparoscopic
Cholecystectomy and Common Bile Duct
Exploration in Situs Inversus Patients. Kathmandu
Univ Med J. 2001;19(74):271-4.

Deguchi Y, Mitamura K, Omotaka S, Eguchi J,
Sakuma D, Sato M et al. Single-incision
cholecystectomy in a patient with situs inversus
totalis presenting with cholelithiasis: A case report.
Asian J Endosc Surg. 2015;8(3):347-9.

Jang EJ, Roh YH. Single Port Laparoscopic
Cholecystectomy in a Patient with Situs Inversus
Totalis: A Case Report. J Minim Invasive Surg.
2019;22(2):81-4.

Jhobta RS, Gupta A, Negi B, Negi K. Single-incision
laparoscopic cholecystectomy using conventional
instruments in situs inversus totalis. BMJ Case Rep.
2018;11(1):e226404.

Yaghan RJ, Gharaibeh KI, Hammori S. Feasibility of
laparoscopic cholecystectomy in situs inversus. J
Laparoendosc Adv Surg Tech A. 2001;11(4):233-7.

Cite this article as: Baxi K, Jha N, Khurana V, Neeli
D, Dogra L. Laparoscopic cholecystectomy in situs
inversus with partially intrahepatic gallbladder: a case
report. Int Surg J 2023;10:1854-8.

International Surgery Journal | November 2023 | Vol 10 | Issue 11  Page 1858



