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Abstract

Background: Situs inversus is a rare condition which produces perplexities in the diagnosis and therapeutic approaches to
symptomatic cholelithiasis. We present a case of laparoscopic cholecystectomy in a patient with situs inversus totalis with a
focus on the technical approach to the operation. This review focuses on the issues with diagnosis, the technical difficulties and
the overall safety of the operation.

Method and Results: A systematic search was conducted using Medline and Embase databases. All relevant case studies in the
English literature reporting laparoscopic cholecystectomy in patients with situs inversus were included for analysis. A total of 77
of 180 articles met the inclusion criteria.

Conclusion: Symptomatic cholecystitis can be difficult to diagnose in patients with situs inversus due to variable symptoms on
presentation. Laparoscopic cholecystectomy in these patients is technically more difficult however carefully placed ports allow a
safe and ergonomic dissection. 

INTRODUCTION:

Laparoscopic cholecystectomy (LC) has rapidly become the
standard of treatment for symptomatic cholelithiasis over the
last three decades since it was first reported in 1987 by
Mouret[1]. This study reports a case of LC performed on a
patient with situs inversus (SI) and presents a systematic
review of the literature on this subject. The aim is to
characterise the difficulties associated with initial diagnosis,
describe the relative anatomy, compare the operative
techniques used and assess the safety of the procedure in this
specific population. While there are notable difficulties in
diagnosis and operative management we believe that this is a
safe approach in this subset of patients.

STUDY DESIGN AND RESEARCH
METHODOLOGY:

A systematic search was conducted using Medline and
Embase databases. The terms ‘cholecystectomy’,
‘laparoscopic cholecystectomy’ and ‘situs inversus’ were
combined to search the databases. Articles were considered
eligible if they were related to cases of LC performed in
patients with SI. All relevant studies in the English literature
reporting LC in patients with SI were included for analysis.

Abstracts and posters that remained unpublished were
excluded from analysis. Reference lists from relevant articles
were similarly searched for other suitable studies. 

RESULTS:

The search found 180 results after removal of duplicates. A
total 53 articles were not included since they were not in
English and 35 results were excluded because they were
limited to abstracts, conference articles and letter only. A
further 33 articles were excluded since they involved
procedures other than laparoscopic cholecystectomy. The
remaining 59 articles met the inclusion criteria and after a
complete search of the reference lists a total of 77 articles
were included in analysis (Table 1). Data was gathered on
the symptoms at presentation, investigations performed,
operation room setup and port placements, hand used for
dissection, operative time, length of post-operative stay and
any post-operative complications.

https://ispub.com/doi/10.5580/IJS.52903
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Table 1a

Included studies

Table 1b

Included studies (Continued)

CASE PRESENTATION:

A 33-year-old female presented complaining of epigastric
pain with no other associated complications. On
investigation she had normal liver function tests and an
ultrasound confirmed uncomplicated symptomatic
cholelithiasis in the setting of SI. An elective laparoscopic
cholecystectomy was organised.

For the procedure, the patient was placed in the Lloyd-Davis
position. Optical port entry was made via the right upper
quadrant (RUQ). Two 5mm ports were placed in the sub-
xiphoid and left anterior axillary line. Two further 12mm
ports were placed, one midway between the sub-xiphoid port
and umbilicus and another at the lateral border of the rectus
abdominus midway between the umbilicus and left axillary
5mm port (Figure 1). A reverse Trendelenburg and left side
up position was adopted. The surgeon was on the patient’s
right side while the assistant was placed between the
patient’s legs with the monitor over the patients left
shoulder.
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Figure 1

Intraoperative view

At laparoscopy SI was noted with the liver in the left upper
quadrant (LUQ) and changes consistent with chronic
cholecystitis were encountered (Figure 2). The fundus was
pushed cephalad using the left sided 5mm port while
Hartmann’s pouch was retracted using the sub-xiphoid port.
The 12mm midline port was the main dissecting port but can
be interchanged with the laparoscope placed in the left
12mm port. The hepatocystic triangle was carefully
dissected (Figure 3) and an intraoperative cholangiogram
(IOC) performed which showed a biliary tract configuration
consistent with SI. The dissection then proceeded with
clipping of the hepatocystic triangle structures prior to
removal of the of the gall bladder from the cystic plate
(Figure 4).

Figure 2

Laparoscopic view

Figure 3

View of the hepatocystic triangle

Figure 4

Intraoperative cholangiogram

The operation was completed in 100 minutes. The patient’s
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recovery was uneventful and she was discharged home the
next day. At 6 weeks follow-up the patient had returned to
work with a full recovery.

DISCUSSION:

SI is an autosomal recessive condition that has an incidence
range of 0.02% to 0.005% [2]. The gene involved is located
on the long arm of chromosome 14 and is known to be
transmitted with incomplete penetrance [1]. This condition
may involve the transposition of the abdominal viscera or
the thoracic viscera; situs inversus partialis (SIP), or both;
situs inversus totalis (SIT). Total transposition is known to
be the more common variant and only two case reports on a
patient with SIP were found [3]. The condition may also
occur in isolation or may be associated with anomalies of the
cardiovascular, respiratory, gastrointestinal, urological,
orthopaedic and neurological systems [1]. A number of these
anomalies frequently occur together with SI in Kartagener’s,
Ivemark’s and Yoshikawa’s syndromes [1].

Due to the risk of these significant co-morbidities it is
important for patients with SI to have a complete work-up
pre-operatively to determine the exact nature of anomalies
and exclude any other undiagnosed abnormalities. This work
up should, as a minimum, include routine bloods, CXR,
ECG and abdominal imaging. Exactly which modality of
abdominal imaging that should be performed is a matter of
debate in the literature. The most commonly performed
investigations among the reports in this review are
abdominal ultrasound, CT, MRI or cholangiogram (Table 2).
Ultrasound is the initial investigation of choice in patients
with suspected cholelithiasis, cholecystitis or
choledocholithiasis and this is reflected in the high use of
this investigation. The main reason given for other
preoperative investigations was to confirm the diagnosis of
SIT or exclude other biliary anomalies. 

Table 2

Frequency of investigations performed

There is no evidence to suggest that there is an increased
incidence of symptomatic cholelithiasis in SI [1,4].
Similarly, patients with SIT most commonly have normal
but reversed extrahepatic biliary, venous and arterial
anatomy [4,5]. Although there is an association between SIP

and the polysplenia-biliary atresia syndrome, it is only found
in 7% of patients with biliary atresia [6]. This syndrome
features biliary atresia, multiple splenunculi, vena cava or
portal vein anomalies, malrotation or situs inversus
abdominus, visceral hypoplasia and cardiac anomalies [6,7].
Regardless of this it is commonly suggested that either pre-
operative cholangiography or IOC would be of benefit in
confirming the biliary anatomy in patients with SI. However,
cholangiography of any kind (i.e. IOC, MRCP and CTC)
was performed in only 14 patients (15%) of all cases
reviewed. Although the issue of selective versus routine IOC
continues to be controversial we advocate the routine use of
IOC in all cases of LC for multiple reasons. IOC can provide
a map of the biliary anatomy, identify biliary pathology and
exclude iatrogenic injuries. Due to the increased difficulty of
the operation on patients with SIT we believe that IOC
should be used routinely.

It is recognised that it can be difficult when trying to
diagnose patients presenting with abdominal symptoms who
are not known to have SI. This can lead to undesirable
delays in diagnosis and subsequent definitive therapy.
However, even if the diagnosis of SI has already been made
this problem still exists since the location of the pain is
highly variable. Rao noted in a review of 26 cases of
cholelithiasis that the majority of patients present with either
LUQ pain or epigastric and LUQ pain combined. However,
around 30% of patients present with only pain in the
epigastrium [8]. Additionally, it was noted that 10% of
patients presented with RUQ pain [8]. The data from this
review suggests that the number of patients presenting with
RUQ pain is actually closer to 5% (Table 3). Abnormal
locations of pain in patients with SI has also been found with
appendicitis. Akbulut found in a review of 95 cases that
almost 15% of patients with left sided appendicitis presented
with right iliac fossa pain [9]. This feature of pain
distribution in patients with SIT was noted as far back as the
1940’s by King and Cholst [10]. It is hypothesized that this
is a consequence of the peripheral nervous system
developing independent of the transposed viscera.

Table 3

Site of pain on presentation

The mirror image anatomy in SI raises issues with the
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technical aspects of the operation. The majority of surgeons
are right-handed and this can cause difficulties during
dissection since the mirror image port site placement favours
a left-handed dissection technique. In the cases reviewed the
right hand was used for dissection three times more than the
left hand, however the dissection hand was not documented
in 30% of cases. The most commonly used setup is with the
surgeon on the patient’s right side, the video monitor over
the left shoulder and the operative port sites in a mirror
image of the conventional placement. This arrangement is
used in over 60% of the cases described. However, this
forces the surgeon to either perform dissection with the left
hand through the epigastric port, cross hands to allow for
right handed dissection through the epigastric port or use the
mid-clavicular port for right handed dissection. Crossing
hands is not ergonomic and may cause tiring of the
surgeon’s arms and subsequent reduction in dexterity and
performance. Similarly, there are issues with use of the mid-
clavicular port for dissection of Calot’s triangle since this
causes the tip of the dissector to lose its perpendicular angle
to the plane of dissection.

 

To overcome this issue, we used a unique port placement in
this case. The midline placement of the surgeon’s ports
allows for retraction of the infundibulum with the left hand
through the sub-xiphisternal port while the right hand is used
for dissection through the supra-umbilical port. The midline
port placement allows the use of the surgeon’s right hand for
operative dissection. This placement maintains a good angle
for dissection by eradicating the narrow angle that is
encountered through the mid-clavicular port. Furthermore, in
this case the laparoscope and dissector could be used
interchangeably through either of the 12mm ports with ease.
A very similar port placement was used by Aydin, however
the camera was placed in the midline in a sub-umbilical
position [11]. This position does not allow for
interchangeability since it puts the dissector at the extreme
of its range and reduces the precision of movements. We
also felt that movement of the camera to the left of the
umbilicus reduced the incidence of collision with the
instrument placed through the supra-umbilical port. In this
arrangement, there is good triangulation of the operative
field, adequate angles for dissection with the preferred hand
and ample space between instruments to prevent their
collision.

There are a number of other methods of operative technique
that have been described among the cases in this review.

Simmons describes a case of performing the operation from
the patients left side in which the authors believed that right
handed dissection was comfortable [12]. However, their
finding would be hard to replicate since the port sites were
not a mirror image arrangement and were not explicitly
described in their paper. Additionally, it is hard to
conceptualise how this arrangement would facilitate a
comfortable dissection under normal circumstances. The
most commonly used position in patients with SI is with the
patient supine. However, we felt that with the unique port
placement the Lloyd-Davis position; where the surgeon
stands between the legs, would facilitate an ergonomic
dissection for the surgeon and assistant. In review of the
literature this position was found to be commonly
recommended to facilitate dissection [13-15]. Finally, five
reports describe using the assistant to retract the
infundibulum of the gallbladder which allows the surgeon to
concentrate on the right-handed dissection without having to
cross the hands [2,16-19].

LC in patients with SI is technically more challenging,
although the literature shows that an experienced
laparoscopic surgeon can perform the operation safely and
without significant complications. The mean operative time
from this series was 70 minutes (SD +/- 20 minutes), while a
typical LC has an average of around 29 minutes (SD +/- 14
minutes) [20]. This shows a significantly longer operating
time, although this information was only available in half the
reports. There have been no reported complications of LC in
patients with SI. However, there are two plausible reasons
why there has been no reported complications in the
literature to date. Firstly, the surgeons most likely approach
the operation with more caution which results in a thorough
pre-operative work-up and a more meticulous dissection
intra-operatively. Additionally, surgeons are less likely to
publish cases which have resulted in significant
complications and this would result in a self-selecting bias of
positive outcomes and a falsely low complication rate.
Logically the incidence of conversion to open and other
complications could be expected to be similar or higher due
to the increased difficulty and unfamiliar circumstances of
the operation.

Learning Points:

Laparoscopic cholecystectomy in patients with SI is
technically more challenging.
Up to 5% of patients with SIT may present with RUQ pain.
An experienced laparoscopic surgeon can perform the
operation safely without any increased risks to the patient.
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We propose using a unique port site placement rather than a
mirror image arrangement to allow for easier and safer
dissection for right handed surgeons.

List of Abbreviations:

LC – Laparoscopic Cholecystectomy

CT – Computed Tomography

CTC – Computed Tomography Cholangiography

MRI – Magnetic Resonance Imaging

MRCP – Magnet Resonance Cholangiopancreatography

ERCP – Endoscopic Retrograde Cholangiopancreatography

IOC – Intra-operative Cholangiogram

SIT – Situs inversus totalis

LUQ – Left upper quadrant

RUQ – Right upper quadrant
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