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Abstract

Situs inversus is an abnormal placement of the thoracic and/or abdominal
organs that are inverted right/left from normal. It is a rare congenital mal-
formation often discovered in childhood. In adults, it can lead to misdiagno-
sis. Clinical case: A 35-year-old female patient, seen in a hepatogastroente-
rology consultation for acute spontaneous pain in the right hypochondrium.
She had no particular clinical history. A diagnosis of hepatopathy was sus-
pected. Abdominal and pelvic CT scans showed the left liver, stomach and
spleen in the right hypochondrium, but with the heart in place, suggesting
incomplete situs inversus. The evolution in our patient was spontaneously
resolved with analgesics and antispasmodics, which leads us to believe that
the volvulus was probably partial and without other complications. Conclu-
sion: In developing countries, antenatal diagnosis of situs inversus is rare and
is usually made during a pathology that leads the patient to a medical consul-
tation. CT is one of the key paraclinical examinations for its diagnosis as ge-
netic tests are not widely available.
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1. Introduction

Situs inversus, is also known as heterotaxis, means “orderly” (taxie) “different”
(hetero). It is an abnormal placement of thoracic and/or abdominal organs that
are inverted right/left in relation to normal. It was first described in humans by

Fabricius in 1600 and its incidence is approximately 1 in 10,000 to 1 in 50,000
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births per year [1].

It is a rather large group of anomalies as there are multiple possibilities of
right/left inversion which can be complete (called situs inversus totalis or situs
inversus: all organs normally on the right are on the left and vice versa), or par-
tial (called situs inversus incomplete or situs ambigus: a limited number of or-
gans are inverted, or a normally lateralized organ becomes median). A situs in-
versus is not in itself a problem, apart from the risk of diagnostic errors [2].

To this day, the etiology of situs inversus remains unclear. However, some
authors suggest an autosomal recessive gene [3] [4]. Mutations have been identi-
fied in genes of patients with heterotaxy (LEFTY A, ACVR2B, NODAL, CFCl,
INVERSINE) but the patients were all heterozygous (never compound hetero-
zygous or homozygous). Autosomal recessive inheritance has only been demon-
strated in the genetically modified mouse. This suggests that it is more a ques-
tion of digenism in humans. Finally, a gene responsible for X-linked inheritance
has been identified: it is the ZIC3 (Zinc-finger protein of cerebellum) gene lo-
cated at Xq26.2.

Although this condition is rare, it should be considered in the presence of any
digestive symptomatology. To our knowledge, no case of incomplete situs in-
versus of incidental discovery in adults has been described in our context. We
therefore report the first case of incomplete situs inversus revealed by acute right

hypochondrial pain.

2. Observation

A 35-year-old female teacher was seen in a hepatogastroenterology consultation
for acute spontaneous pain in the right hypochondrium, radiating to the epiga-
strium, with torsion and sometimes burning, without any other accompanying
signs and evolving for a week. She had no particular clinical history. The clinical
examination noted a preserved general condition and pain provoked by palpa-
tion of the right hypochondrium. A diagnosis of hepatopathy was suspected. The
stool culture and biological examinations results are presented in Table 1.

On ultrasound, a macronodular liver was found without the diagnosis of situs
inversus. The abdomino-pelvic CT scan of 8 May 2021 invalidated the diagnosis
of liver lesions but found an incomplete situs inversus on the common mesen-
tery. Indeed, we noted a heterotaxy syndrome associating a polysplenia, the
spleen was located on the right flank with the presence of 5 accessory spleens, all
subhepatic (Figure 1(A)); an ambiguous situs, the spleen, the right liver, the
gallbladder and the pancreas were abnormally located on the right, the stomach
was in a right subhepatic position in the right hypochondrium, the heart was well
placed on the left as well as the coeco-appendix and the right colon well placed on
the right (Figures 1(A)-(C)); a pancreatic anomaly of the short pancreas type
(Figure 1(C)). There was also malrotation of the mesenteric vessels with the supe-
rior mesenteric vein on the left and the mesenteric artery. Fifteen days after the

onset of the symptomatology the pain had become diffuse throughout the abdomen,
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Table 1. Results of stool and biological examinations performed on the patient.

Stool culture Negative
Biological examinations Results
white blood cells 400,000/mm?
Hemoglobin 12 g/dl
platelets 155,000/mm?
AST 43 TU/ml
ALT 47 TU/ml.
HBsAg Negative
Ac anti HBc total Negative
Acanti HCV Negative
HIV Negative

Figure 1. Abdominal-pelvic CT scan at late arterial time, axial sections (A) and (C) and
coronal reformation (B). (A) Left liver (1) on the right; right liver (2) on the left; stomach
(3) on the right; spleen (4) on the right. (B) Heart (5), located on the left. (C) Short pan-
creas (6) with head on the left and body on the right.

spasm-like at times, less intense and intermittent. A torsion of the mesentery
had been suspected and the re-reading of the abdominal CT images confirmed
this diagnosis. A whirl sign was found (Figure 2(A) and Figure 2(C)) which
suggested a diagnosis of small bowel volvulus. There were no signs of associated
complications. The small bowel was abutting the left abdominal wall, pushing
the sigmoid colon medially (Figure 2(C)).

An upper GI fibroscopy performed on June 3, 2021 found no GI lesions other

than an anatomical inversion with the greater curvature of the stomach on the
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right and the lesser curvature on the left. The pylorus was also located on the left
(Figure 3).

Figure 2. Abdominal-pelvic CT scan, late arterial time (45 s), axial slice (A), coronal re-
formation (B), MIP axial slice (C). (A) and (C) Whirl sign (1) suggestive of small bowel
volvulus. (C) Small intestine (1) attached to the abdominal wall and pushing the sigmoid
colon (2) medially.

Figure 3. Endoscopic image showing an anatomical inversion with the pylorus on the left
(red arrow), the great curvature of the stomach on the right with the fundic folds (black
arrows).
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The evolution was marked by an improvement of the symptomatology under
analgesics and antispasmodics, 21 days after the beginning of the symptomatol-
ogy. The patient reported no further abdominal pain episodes.

One week after the abdomino-pelvic CT scan, 15 May 2021, on tramadol 50
mg tablet: 1 tablet three times a day combined with spasfon lyoc 80 mg tablets: 2
tablets at the time of pain, to be repeated if necessary after 2 hours and not ex-
ceeding 6 per day, the patient presented a complete resolution of the sympto-
matology. The evolution in our patient was spontaneously resolved with anal-
gesics and antispasmodics, which leads us to believe that the volvulus was prob-
ably partial and without other complications. However, close monitoring was
instituted during the first week for fear of a resumption of the symptoms; then
additional morphological assessment was considered (oesogastroduodenal tran-
sit, colonoscopy) in order to search for other malformations. However, due to
lack of financial means and in the absence of additional symptoms, the patient
preferred to carry out these examinations at a later date. Informed consent ob-

tained from the patient to report this case and anonymity was respected.

3. Discussion

Incomplete situs inversus is a very rare congenital malformation in adults. Its
prevalence is estimated to be between 0.2% and 0.5% [5] [6] and the most feared
complication is total volvulus of the small intestine.

This malformation can be associated with any type of cardiac malformation,
as well as with renal, biliary, midline, etc. anomalies. Asplenia or polyspenia are
common. The term asplenia refers to a lateralization defect with a small or ab-
sent spleen. This would be a duplication of the right side or right isomerism (the
right and left sides being identical to the image of the right side). The term po-
lysplenia refers to a lateralization defect with several small spleens. This would
be a left-sided duplication or left isomerism (the right and left sides being iden-
tical to the image of the left side) [7]. In our patient we found instead a polysple-
nia with 5 accessory spleens without any blood flow disorder. Other associated
malformations were short pancreas and common mesentery. The common me-
sentery results from a rotational anomaly of the digestive tract [8]. The fact that
this condition is exceptional in adults and that its symptomatology is quite va-
ried is a source of multiple errors and diagnostic and therapeutic delay to the
extent that the majority of cases are diagnosed post-mortem [9].

Failure to recognise the presence of situs inversus in a patient beforehand can
lead to significant diagnostic errors. When the diagnosis is made prior to any
symptomatology, it reduces the risk of diagnostic errors. In our patient, the
usual diagnostic approach was compromised by the lack of knowledge of this
underlying anomaly. Indeed, chronic liver disease was suggested in view of the
frequency of this condition in young subjects presenting with right hypochon-
drial pain in our setting. Although situs inversus is most often asymptomatic in

adults, the association with a malformation such as common mesentery predis-
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poses to the occurrence of small bowel volvulus as in our patient.

The diagnosis of small bowel volvulus can be made in an emergency in the
presence of an acute intestinal obstruction, or even a state of shock, or in the
presence of repeated abdominal pain often associated with transit disorders. This
is a dreaded complication of the common mesentery, which is defined as a rota-
tion anomaly of the digestive tract and is very rare in adults [10]. CT is the gold
standard for the diagnosis of this condition and its complications.However, the
performance of the radiological examination must not delay the therapeutic
management.

The “swirl” sign appears to be pathognomonic for most authors [11] and cor-
responds to torsion of the mesentery. Contrast injection visualises the verticality,
or inversion, of the superior mesenteric vessels, with a vein located above or to
the left of the artery [12], although this sign is not consistent. The thickness of
this swirling mass would be proportional to the degree of rotation of the volvu-
lus, but it is more accurate to assess the degree of rotation by calculating the
number of turns made by the mesenteric vessels [13].

In our patient, the presence of this sign led to the diagnosis of small bowel
volvulus. However, this volvulus seems partial and not very important. This
would explain the spontaneous resolution of the painful crisis without any sur-
gical intervention.

Doppler ultrasonography is of particular interest in this condition.

In adults, it is often hampered by gas and is not always helpful in the diagno-
sis, but its sensitivity is 86.5%, its specificity 74.7%, its positive predictive value
42.1% and its negative predictive value 96.3% [14]. In our patient, ultrasound
did not find a volvulus, so gastric pathology was sought on upper GI fibroscopy.

In addition to CT and ultrasound, the most accessible imaging modality in
our context is the unprepared abdominal X-ray (UXR). It is requested as a
first-line examination for occlusive syndrome, which is often present in small
bowel volvulus [10]. The PSA may show hydro-aerosic levels of the small bowel
in relation to a small bowel obstruction. It may not show any specific signs of
volvulus on incomplete common mesentery [10].

This examination was not requested in our patient as the occlusive syndrome
was not the primary symptom.

When volvulus is suspected, urgent surgical intervention is required to avoid
ischaemic necrosis or perforation of the bowel, but also peritonitis, sepsis and
death [15] [16] [17]. An exploratory laparotomy can be performed to confirm
the diagnosis and guide decision making [18]. Most authors agree that resection
is necessary in cases of necrotic bowel [15] [16] [17] [19] [20] [21]. In the ab-
sence of necrosis, if the bowel appears oedematous or congested, simple derota-
tion, with or without fixation of the involved small bowel, can be considered.
However, this procedure is associated with recurrence of VAS [21]. Published
mortality rates vary, but the consensus is 10% - 35% [15] [16] [19] [21]. Pa-
tient-specific factors, such as age, comorbidities and general health, play a role in

deciding which treatment option to pursue [19]. In our patient, close monitoring
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should be instituted.

The course in our patient resolved spontaneously with analgesics and anti-
spasmodics, suggesting that the volvulus was probably partial and without fur-
ther complications. This type of symptomatology, with intermittent abdominal
pain without disturbance of balance, can also be confused with functional bowel
disorders among others.

The prognosis of our patient is good, provided that she is closely monitored
with immediate management in case of recurrence of the symptomatology. The
outcome in case of recurrence depends strongly on the speed of management

and the general health.

4. Conclusion

Situs inversus should be diagnosed prenatally or in childhood to avoid misdiag-
nosis in adults. However, in developing countries, its diagnosis is often inciden-
tal. Careful examination of patients should lead to suspicion and confirmation

by imaging.
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