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ABSTRACT
Situs Inversus Totalis (SIT) is a rare congenital positional anomaly, which is characterized by
transposition of abdominal viscera associated by Dextrocardia. Its incidence is reported variously
between 1 in 6,000 to 35,000 live births. This condition can pose difficulties in diagnosis and
management. Herein we present a case of SIT. A 60 years old patient presented with pain at left
Hypochondrium. Who was found to have SIT with cholelithiasis and managed by open
cholecystectomy.
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INTRODUCTION
Situs inversus totalis (SIT) is a
congenital positional anomaly, which is
characterized by transposition of abdominal
viscera associated with right sided heart
[1,2]
(Dextrocardia).
First
historical
description of situs inversus (SI) was
described in animals by Aristotle [3-5] and by
Fabricius in humans. [6] Marco Severino
first recognized dextrocardia in 1643. More
than a century later, Mathew Baillic
described the complete mirror image,
reversal of the thoracic and abdominal
organs in situs inversus. [7]
SIT is a rare condition; its incidence
has been reported variously between 1 in
6,000 to 35,000 live births, [8] with male:
female ratio of 3:2. [9] Most of the cases of
SI are thought to be due to a sporadic
genetic mutation, but other pattern of
inheritance have been described (autosomal
dominant, autosomal recessive and x-linked
recessive), and more than 20 genes are
responsible for this phenomenon. [10-12]
There are two major types: Situs inversus

and situs ambiguous: Inversus indicates a
position that is the mirror image of normal,
whereas ambiguous refers to abnormal
position of an organ, but in an unordered
way. [10] The normal development requires a
270 degree counter clockwise rotation to
normal anatomy but in SIT the 270 degree
rotation is in clockwise direction. [13] The
heart is located on right side of thorax, the
stomach and spleen on right side of
abdomen and the liver and gall bladder on
the left side. The left lung is trilobed and
right lung is bilobed. The transposition of
organs may be associated with other
congenital anomalies, such as renal
dysplasia, biliary atresia, congenital heart
disease or pancreatic fibrosis. [14,15] SIT may
be associated with bronchiectasis, chronic
sinusitis and deficient tracheobronchial cilia
and it is known as Kartagener’s Syndrome.
[14,16]

Many people with SIT are unaware
of this unusual anatomy until they seek
medical attention for an unrelated condition.
Cholelithiasis is one of the most common
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diagnoses requiring surgical management, it
can be difficult to correctly diagnose in a
patient with SI. We present a case of Situs
inversus totalis, which was managed by
Open Cholecystectomy.
CASE REPORT
60 yrs old patient, who was a
carpenter by profession, presented with pain
at left hypochondrium on and off from last 6
months. Pain was dull in nature, radiated to
left shoulder and left scapula. There was a
history of single episode of biliary colic.
Abdominal examination was unremarkable
except a supraumbilical midline laparotomy
healed scar (Fig. no. 1) of 5 cm.

Figure.1: Supra umbilical midline scar

Figure 2: Cholelithiasis in Left sided gall bladder

Laparotomy was done 3 yrs back for
intestinal injury, which he received by a
sharp wooden piece while working at the
workshop. He was afebrile and not
jaundiced. He denied any past medical
history. His apex beat was found in right
hemithorax at 5th intercostals space on

physical examination. Imaging by an
ultrasound scan showed abdominal situs
inversus with cholelithiasis (Single stone of
size 14 mm) in a left sided gall bladder
without any intra or extra biliary duct
dilatation (Fig. no. 2).
He was found hypertensive in the
out patent department and his Blood
pressure was controlled by the physician. A
preoperative
chest
X-Ray
showed
Dextrocardia (Fig no. 3) consistent with
situs inversus and there was no evidence of
bronchiectasis. Electrocardiography showed
extreme rt. Axis deviation, non progression
of R wave and finding were suggestive of
Dextrocardia. Laboratory investigations
revealed normal liver functions, normal
coagulation profile along with normal other
preoperative investigations. After consent
the
patient
underwent
open
cholecystectomy. The operative technique
performed was identical as for a routine
open cholecystectomy. However the
positions of team members were completely
reversed. The surgeon stood on the left side
of the patient and the left subcostal incision
was utilized (Fig no. 4). There were no
adhesions encountered upon entering the
peritoneal cavity. The callot’s triangle was
identified. The relative positions of cystic
duct, common bile duct and cystic artery
were normal, with no exception of being
180 degree reversed. Both cystic artery and
cystic duct were ligated separately and
divided. Gall bladder removed from gall
bladder fossa (Fig no. 5).
Abdomen was closed in layers with
drain placed. Open cholecystectomy was
carried out uneventfully. The post operative
recovery of the patient was uncomplicated.
Drain was removed on second postoperative
day. He tolerated the regular diet on second
post operative day. His Stitches were
removed and he was discharged on 7th
postoperative day. He was called on 14th
post operative day in follow up and his
prognosis of the case was good.
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Figure No. 3: X-Ray showing Dextrocardia Figure No. 4: Left subcostal incision Figure No. 5: Gall bladder being removed

DISCUSSION
SIT is a rare condition, affecting
approximately 1 in 10,000 individuals. [8] In
1600, Fabricius reported the first known
case of SI in humans. [6] Though SI in its
own is not pathological, it may be
associated
with
Cardiorespiratory,
Hepatopancreaticobiliary, Gastrointestinal,
Neurological, Orthopaedic and Urological
anomalies, some of which may be life
threatening. [17,18] About 25% patients (with
right sided heart) may have Kartagener’s
syndrome as well (also known as primary
ciliary dyskinesia or immotile syndrome),
characterized by SI, paranasal sinusitis and
bronchiectasis. [19] Thus the patients with SI,
who are scheduled for surgery, should be
assessed preoperatively for any potentially
serious cardiac or respiratory abnormalities
as the mirror-imaged orientation while
operating on a left sided gall bladder
requires mental adaptability and mental
dexterity to cope up with any evolving
difficulties or potentially dangerous intraoperative situations. [20] Our patient was not
having any life threatening condition
including Kartagener’s syndrome, reported
so far.
There have been isolated reports of SI
associated with peptic ulcer, [21] ulcer
perforation, [22] amoebic liver abscess, [23]
acute cholecystitis, [24] cholelithiasis, [3,25]
acute appendicitis [26] and intestinal
obstruction, [27] but there is no evidence to
suggest that cholelithiasis occurs in greater
frequency in SI population. [28]

In surgery department most common
presentation of patients is abdominal pain.
[26,29]
Though SI does not predispose one to
gall bladder disease, but it leads to
diagnostic confusion. [30] Most of the
patients present with left sided upper
abdominal pain, however, about 10% of
patients with left sided cholelithiasis present
with right sided abdominal pain. [30] This
phenomenon has been observed for both
visceral biliary pain and somatic pain in
cases of cholecystitis and suggests that the
central nervous system may not share in
general transposition. [31] Apart from the
confusion related to the side of pain, the
spectrum of clinical presentation related to
complication of left sided cholelithiasis is
similar to that occurring right sided gall
bladder. [30] In our study the case of
cholelithiasis was having pain at left
hypochondrium radiating to left shoulder
and left scapula.
The recognition of SI is important
for preventing surgical mishap that result
from the failure to recognize a reversed
anatomy or an atypical history. If a surgery
is planned on the basis of radiographic
finding in a patient with SI, The surgeon
should play careful attention to image
labeling to avoid errors such as intervention
on the incorrect side of the patient. An
apical beat in the right fifth intercostal
space, reversed side of the liver dullness and
the right testicles hanging lower than the
left, occasionally suggest SIT. [30]
Echocardiogram,
Ultrasonography,
abdominal CT, Chest scan and MRI will
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confirm the presence of gall stones and the
left sided gall bladder. Some authors
suggest that it would be very useful to
perform a Magnatic Resonance CholangioPancreatography (MRCP) procedure in
order to reveal the exact anatomy of biliary
tract, [32] thus decreasing intra-operative
complications and enabling better planning
of surgical procedures.
There have been several published
case reports of performing surgery on
patients with SIT such as Cholecystectomy,
Common
bile
duct
exploration,
Appendicectomy, Nissan Fundoplication,
Hemicolectomy, Roux-en-Y gastric bypass,
Sleeve gastrectomy, and Gastric banding.
[5,20,33-38]
In the published literature, there
have been only 40 reports of open
cholecystectomy in the prelaparoscopic era
and
20
reports
of
laparoscopic
cholecystectomy in patients with SI. [16,30,39]
While both laparoscopic and open
cholecystectomy procedures are possible in
SIT. We planned the open cholecystectomy
in our case, as the patient had undergone
laparotomy 3 years back and the scar was
situated at the midline, just above umbilicus
(Fig. 1), thus due to expected adhesions and
to avoid injury, open cholecystectomy was
planned. In our case, the surgical team
changed sides with the primary surgeon on
the patient’s left and the first assistant on the
right. Cholecystectomy was performed
through left subcostal incision. The mirror
image anatomy poses difficulty in
orientation during cholecystectomy. There
are
several
important
aspects
of
management of gall stones in the patients
with situs inversus that are worth
highlighting. In our case both the surgeon
and first assistant were right handed and
cholecystectomy in these patients is
technically more demanding and needs
reorientation of visual-motor skills to the
left upper quadrent. [33]
The anatomical variation and the
contralateral disposition of the biliary tree
demand an accurate dissection and exposure
to biliary structures to avoid iatrogenic
injuries. In our case, it was important that

we identified the critical view of safety and
dissected triangle of callot (Common
Hepatic duct medially, cystic duct inferiorly
and the liver edge superiorly), while there is
no evidence to suggest that there is
increased risk of bile duct injuries in
patients with SIT, the orientation and
ergonomic challenges may result in an
increased operation time. [34] Apart from
mirror image transposition, patients with
SIT usually do not have associated
extrahepatic biliary, venous and arterial
anomalies. [35-38] Chandraraj S in 19761 [40]
reported that the common hepatic artery
originating from the superior mesenteric
artery variant occurs in 17% of persons with
normal anatomy. In our case we did not
encounter any adhesions, biliary, venous
and arterial anomalies.
CONCLUSION
Undiagnosed SIT with symptomatic
gall stones provides a diagnostic dilemma
for clinician as the symptoms are
predominantly on left side. The principles of
surgery are the same except for the change
in position of operating team. Surgery in
patients with SIT is technically more
demanding in right handed surgeon and
needs reorientation of visual-motor skills.
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