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Ashok Kumar Mandall, Abhijit Bhowmik?

1Professor, Department of Radiodiagnosis, Patna Medical College and Hospital.
2Junior Resident, Department of Radiodiagnosis, Patna Medical College and Hospital.

ABSTRACT

BACKGROUND

Situs inversus totalis is rare with incidence of one in ten thousand. It is usually associated with dextrocardia (true mirror image)
with only 3% - 5% incidence of congenital heart disease, the most common being transposition of the great vessels. However,
surgeons, radiologists and general practitioners should be aware of this condition as it may lead to wrong diagnosis and surgical
mishaps.

MATERIALS AND METHODS

In this study, we have included the patients who were diagnosed with dextrocardia on routine chest x-ray over a 5-year period from
March 2012 to February 2017. We studied the imaging findings using routine screening imaging modalities like transabdominal
ultrasound together with computed tomography, barium studies where applicable in the diagnosis of this relatively rare condition.
The electrocardiogram findings were also assessed.

RESULTS

We encountered 45 cases of dextrocardia during the 5-year period. Transabdominal ultrasound revealed transposition of liver, gall
bladder, spleen, stomach and abdominal blood vessels. Computed tomography and barium studies reinforced the diagnosis.
Electrocardiogram showed dextrocardia with right axis deviation.

CONCLUSION

Situs inversus totalis with dextrocardia being a rare clinical entity should be interrogated with routing imaging modalities like chest
x-ray, transabdominal ultrasound, computed tomography and barium studies to make the patient and clinician aware of this
condition, thereby preventing wrong diagnosis and surgical mishaps.
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BACKGROUND

Situs inversus is a term used to describe the inverted position
of thoracic and abdominal organs. It is derived from the Latin
word “situs inversus viscerum.” It is called situs inversus
totalis when there is mirror image of abdominal and thoracic
viscera.(1234) The other types of situs includes situs solitus and
situs ambiguous.56) Dextrocardia is defined as the positioning
of the heart, mainly to the right with its apex pointing to the
right and is seen associated with situs inversus totalis. This
condition is rare with incidence of one in ten thousand.(? It is
often detected incidentally during routine screening of the
patients with conventional radiography of chest and
ultrasound of whole abdomen for unrelated complaints.
However, whenever such cases are encountered they should
be reported for the knowledge of treating physician. Moreover,
the information should be communicated to the surgeons in
case the patient undergoes
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surgery and the deviation from the normal visceral anatomy is
of prime importance to avoid surgical mishaps.

MATERIALS AND METHODS

Our study is a retrospective observational study. We have
encountered and included 45 cases of dextrocardia in a time
period of 5 years from March 2012 to February 2017
diagnosed with chest x-ray. All of these patients underwent
transabdominal ultrasound. Contrast enhanced Computed
Tomography (CT), Barium studies and electrocardiogram
(ECG) were performed where clinically indicated. We assessed
the results of these diagnostic modalities.

Statistical Analysis
Microsoft Office 2010 was used for statistical analysis.
Percentages were used to interpret the data.

RESULTS

Among 45 patients encountered, 31 were male (68.88%) and
14 were female (31.12%). The age of the patients ranges from
15 to 65 yrs.

Chest x-ray showed the heart shadow on the right side of
the body with apex turned towards right (Fig. 1).

On transabdominal ultrasound, all the patients (100%)
showed mirror image or complete inversion of abdominal
viscera. For example, they had left-sided liver (Fig. 2) gall
bladder and right-sided spleen and stomach, (Fig. 3) reversal
of orientation of pancreas and transposition of abdominal
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vasculature like superior mesenteric vein and artery, (Fig. 4)
portal vein, aorta and Inferior Vena Cava (IVC). Cardiac apex
was directed to the right side (Fig. 5).

Computed Tomography (CT) chest and abdomen were
performed in 15 (33.33%) of the patients that revealed
transposition of abdominal viscera with liver and gall bladder
on left side and stomach and spleen on right side. Heart was
seen on right side with ascending aorta on left and descending
aorta on right side (Fig. 6). Barium meal follow through was
done in 9 (20%) patients presenting with pain abdomen and
all of them showed right-sided stomach with inverted
orientation of small bowel loops (Fig. 7).

CT scan of a 36-year-old male patient who reported with
colicky right flank pain radiating from loin to groin revealed
radiodense calculus of size 8 mm seen in the midpole of right Figure 3. Transabdominal Ultrasound
kidney with no evidence of hydronephrosis (Fig. 8). Another showing Right-Sided Spleen
patient with left-sided flank pain showed a calculus in left
upper ureter with mild upstream hydroureteronephrosis.
Transabdominal ultrasound findings were consistent with the
CT findings in these two patients.

One of the female patient aged 57 years came with vaginal
bleeding and on ultrasound interrogation of lower abdomen a
diagnosis of cervical mass was made that proved to be
squamous cell carcinoma in Pap smear (Fig. 9).

In another 4 patients who underwent CT, distension of
small and large bowel loops was seen with multiple air fluid
levels and diagnosis of subacute intestinal obstruction was
made.

Electrocardiogram (ECG) was performed in 26 (57.78%)
of the patients and all (100%) were reported of having
dextrocardia with right axis deviation (Fig. 10).
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Figure 4. Transabdominal Ultrasound show Transposition
of Superior Mesenteric Artery (SMA) and Superior
Mesenteric Vein (SMV)

A 90 %
XBeam On

i

Figure 1. Chest X-Ray showing Dextrocardia (Straight
Arrow) and Right-Sided Gastric Bubble (Curved Arrow)

Figure 5. Transabdominal Ultrasound showing
Right-Sided Directed Cardiac Apex

Figure 2. Transabdominal Ultrasound
showing Left-Sided Liver
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Figure 6. CECT shows Dextrocardia (Straight Arrow) with
Right-Sided Descending Aorta (Curved Arrow)

Figure 7. Barium Study revealed Right-Sided Stomach
(Straight Arrow) and Abnormal Pyloroduodenal (Curved
Arrow) and Duodenojejunal Position
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Figure 8. NCCT shows Right-Sided
Nephrolithiasis with Situs Inversus
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Figure 9. Transabdominal Ultrasound showing Hypoechoic
Soft Tissue Lesion involving Upper Endocervix
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Figure 10. ECG shows Dextrocardia
with Right Axis Deviation

DISCUSSION

Dextrocardia is defined as positioning of the heart mainly on
the right with its apex pointing to the right. Isolated
dextrocardia usually displays situs solitus (Stomach on left
and liver on right). The extent of right rotation of heart in
isolated dextrocardia is less than a mirror-image dextrocardia,
which is situs inversus.(®

Situs are of three types: Situs solitus (Normal), Situs
inversus (Mirror image of normal) and Situs ambiguous. Situs
applies to the pattern and morphology of the viscera as a
whole and to each asymmetric viscus itself such as the lung,
liver, spleen and gastrointestinal tract. It also applies to the
heart as a whole and to each of the cardiac chambers, because
each is asymmetric.

In situs solitus the right lung has three lobes and an
eparterial bronchus, whereas the left lung has two lobes with
hyparterial bronchus. The larger lobe of the liver is on the
right, and the stomach and spleen are on the left. The
morphologic left atrium is to the left of the morphologic right
atrium. With situs inversus, the left lung has three lobes with
an eparterial bronchus and the right lung has two lobes with
hyparterial bronchus, the larger lobe of the liver is on the left,
the stomach and spleen are on the right side of the body. The
heart is rotated towards the right called as dextrocardia. The
morphologic left atrium is to the right of the morphologic right
atrium. With situs solitus and situs inversus, the atrial situs
always corresponds to the visceral situs.(5)

Situs inversus with dextrocardia is rare with incidence of
one in ten thousand.(”) Incidence of congenital heart disease
associated with it is 3% - 5%, the most common
being transposition of the great vessels.(®)
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Of these patients, right-sided aortic arch is seen in 80%
cases. The incidence of situs inversus with levocardia is much
rarer (0.00005%). Congenital heart disease is found in 95% of
these patients.(®)

However, surgeons, radiologists and general practitioners
should be aware of this condition, as it may lead to wrong
diagnosis and surgical mishaps. It also complicates organ
transplantation.

Routine premedical examination including
transabdominal ultrasound scan, chest x-ray, CT, barium
studies and ECG should be encouraged so that patients
becomes aware of their condition.

Most of the patients in our experience were imaged for
unrelated signs and symptoms like chest pain, abdominal
distension, flank pain, bleeding per vaginum, etc.

Dextrocardia detected on routine chest x-ray in 45 patients
were followed up with routine transabdominal ultrasound in
all cases, which confirmed the presence of situs inversus
totalis. CT, barium studies reinforced the diagnosis. Right axis
deviation with dextrocardia was reported in 26 cases, who
underwent electrocardiogram.

CONCLUSION

Situs inversus totalis with dextrocardia is a very rare clinical
entity having an incidence of 1 in 10000. This condition should
be interrogated with routine imaging modalities like chest x-
ray, transabdominal ultrasound, computed tomography and
barium meal to make the patient and clinician aware of this
condition, thereby preventing wrong diagnosis and surgical
misadventures.
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