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Isolated Dextrocardia with Situs Solitus —
Dextroversion in a Ugandan Baby: A Case Report
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Background: Dextrocardia is a rare congenital abnormality in the general population, with
an estimated incidence of 1 in 12,000 live births. Isolated dextrocardia, the condition of
right-sided heart with situs solitus is most commonly referred to as dextroversion.

Case Presentation: A 2-month-old Ugandan baby boy discovered to have isolated dex-
trocardia with situs solitus presented with fever, cough, and difficulty in breathing. Physical
examination revealed moderate respiratory distress, bilateral basal fine crepitations, tachy-
cardia with regular pulse, and heart sounds best heard on the right hemithorax, but no
murmurs. Chest X-ray confirmed right-sided cardiac shadow with cardiac apex pointing to
right. Echocardiography showed D-loop ventricular morphology with right cardiac axis and
ventricular apex to right, plus tiny patent ductus arteriosus. Abdominal ultrasound showed
normal situs solitus; however, the left kidney was noted in pelvic space.

Conclusion: Isolated dextrocardia with situs solitus (dextroversion) is a rare scenario. This
case exhibits a learning point in the significance of routine medical examination of patients to
identify anomalies and upon suspicion a thorough evaluation to prevent wrong diagnosis or
poor prognosis due to delayed management.

Keywords: isolated dextrocardia, dextroversion, situs solitus, Uganda, congenital
abnormality

Introduction

In normal anatomy, the morphologic right atrium and ventricle are to the right of
the morphologic left atrium and ventricle. However, in congenital cardiac malposi-
tion, chamber location is variable in relation to its morphologic counterpart.
Dextrocardia is malpositioning of the heart, with the cardiac apex in the right
hemithorax.

Dextrocardia is a rare congenital abnormality in the general population, with an
estimated incidence of 1 in 12,000 live births' and may be associated with sig-
nificant additional cardiac malformations. The male-to-female incidence is 1:1.
Dextrocardia with a normal abdominal situs has a high incidence of associated
congenital cardiac anomalies, on the other hand, dextrocardia with situs inversus is
associated with a lower incidence of congenital heart disease, 0—10%.>

The concept of situs applies to the pattern of the viscera as a whole and to each
asymmetric viscus including the heart itself. The arrangements of the position of the
abdominal viscera in dextrocardia may be normal (situs solitus), reversed (situs
inversus), and indeterminate (situs ambiguous or isomerism) in 32-35%, 35-39%,
and 26-28% of cases, respectively.'~

However, the atrial situs always corresponds to the visceral situs.”*
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Isolated dextrocardia with situs solitus consists of
right-sided cardiac apex, the morphologic left atrium is
to the left of the morphologic right atrium, the right lung
has three lobes whereas the left lung has two lobes, and the
larger lobe of the liver is on the right, with the stomach
and spleen on the left.’

Case Presentation
We report an unusual case of a 2-month-old Ugandan baby
boy found to have isolated dextrocardia, who presented
with a one-week history of fever (37.8°C), flu, and cough
as well as 3 days of difficulty in breathing with pulse
oximetry at 85% on room air.

The baby was seronegative for HIV and had no history
of TB exposure. The infant was born by spontaneous
vaginal delivery and immunization was up-to-date. There
was no history of diabetes, cocaine use, or any other drug
intake in his mother. This was the 4th born of 4 children
all from the same non-consanguineous parents, and all
siblings well and healthy.

On examination, the infant was critically ill. He had no
pallor, no jaundice, some dehydration, no cyanosis, no
edema. He had moderate respiratory distress (subcostal
recession, chest indrawing, tachypnea, and grunting) and
bilateral basal fine crepitations. Cardiovascular system
examination showed tachycardia at 148 beats/minute, but
a regular and full volume pulse. There was cardiac dull-
ness on his right side, and heart sounds 1 and 2 were
heard, best on the right hemithorax with the apex beat
best located in the 5th right intercostal space, and neither
a gallop rhythm nor murmur. Abdominal examination
revealed no palpable organomegaly but had dullness on
percussion in the right upper quadrant and tympanic note
over the left hypochondrium.

The infant was COVID negative, malaria slide showed
no plasmodium parasites, he had a normal white blood cell
count, hemoglobin but raised platelet count of 727,000
cells/microliter. The abdominal scan revealed a normal
situs solitus however the left renal fossa was empty with
the left kidney noted to be in the lower abdomen at the
pelvic space, but normal in size, shape, and echogenicity.

A chest X-ray confirmed a right-sided cardiac shadow
and the cardiac apex pointing to the right, but no cardiac
silhouette enlargement. The mediastinum was central, liver
shadow on the right consistent with situs solitus, and right
hemidiaphragm presenting at a higher level compared to
the left. Heterogeneous opacities in the upper and middle
left lung zones and clear pleural spaces (Figure 1).

Figure | Chest X-ray showing right-sided cardiac shadow with the apex pointing
right and heterogeneous opacities in the left lung.

Echocardiography showed D-loop ventricular morphol-
ogy with a right cardiac axis and the ventricular apex to
the right. Also, a tiny patent ductus arteriosus with
a moderate left to right shunting, and a stenotic superior-
and inferior-vena caval inflow was noted at the right atrial
junction, though no interventricular or interatrial septal
defect. However, he had a normal visceral situs, and con-
(AVA)  connections

cordant atrio-ventricular-arterial

(Figure 2).

Figure 2 Cardiac echocardiography with D-loop ventricular morphology and right
cardiac axis.
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The baby was managed on Oxygen therapy by low

flow nasal prongs at 3 liters/minute, started on
Intravenous (IV) Ceftriaxone-Sulbactam 384 mg once
daily, IV Amikacin 36 mg once daily, IV furosemide
9 mg stat dose then 5 mg twice daily, Tablets Zinc
10 mg once daily, IV Hydrocortisone 30 mg thrice daily,

and Nasogastric tube feeding.

Discussion
The human fetal heart develops from a primitive cardiac
tube with sinus venosus, atrium, ventricle, bulbus cordis,
and truncus arteriosus connected in series. Venous and
arterial ends are fixed. The atria and venous return form
simultaneously hence atria are fixed in position by the
entering veins. The bulboventricular loop grows resulting
in the bending of the cardiac tube forming morphologi-
cally right and left ventricles and thus it does not affect the
atrial situs which therefore corresponds to the visceral
situs.*°

The direction of the initial formation of the cardiac
loop determines the relative locations of the ventricles.
The primitive heart tube may loop to the right (dextro-
or D-) forming a D-loop or to the left (Ilevo- or L-) forming
an L-loop. The bulbus cordis develops into the morpholo-
gic right ventricle and the ventricle of the bulboventricular
loop develops into the morphologic left ventricle. The
D-loop hence results in the morphologic right ventricle
to the right of the morphologic left ventricle and thus is
the normal (solitus) cardiac loop.’ Consequently, concor-
dant cardiac loops are the D-loop with situs solitus and the
L-loop with situs inversus, whereby concordance is rela-
tive to the type of visceroatrial situs.®

In the early stages of fetal life, with situs solitus and
formation of the D-loop, the apex of the heart is in the
right hemithorax. By the end of the first month of fetal life,
the apex later migrates from the right thorax to the left
Regardless of the
D-bulboventricular loops should accordingly end develop-

hemithorax. atrial  situs, all
ment with the heart in the left hemithorax (levocardia).

Dextrocardia can result from either
a D-bulboventricular loop that fails to undergo a shift
into the left hemithorax, or from an L-bulboventricular
loop that completes its apical shift into the right hemi-
thorax. However, isolated dextrocardia with situs solitus,
D-loop ventricles, and concordant great arteries results
from failure of the final leftward shift of ventricular apex
during embryologic development with failure of rotation

into the left hemithorax rather than an abnormal rotation of

the apex into the right hemithorax. Regardless of the
abnormal location of the ventricles, the atria and abdom-
inal viscera maintain their situs solitus.”

Dextrocardia with situs solitus, D-loop ventricles, and
normally related great arteries is termed dextroversion
which results from failure of the final leftward shift of
the ventricles during embryologic development. Although
the morphologic right atrium and morphologic right ven-
tricle remain to the right, they are located posterior to the
corresponding left-sided chambers. This is the 2nd most
common type of dextrocardia and has a 90% incidence of

additional cardiac malformations.'®!!

Conclusion

Though isolated dextrocardia is a benign condition, and in
most cases, affected individuals can live a normal life
without any symptoms or disability. However, it can
often be associated with other congenital anomalies,
which can lead to several problems such as failure to
thrive, recurrent infections, and breathing difficulties in
newborns and neonates.

Due to the possibility of other congenital anomalies
associated with dextrocardia, diagnosing dextrocardia
could be a bridge to the diagnosis of other cardiac anoma-
lies. Doctors should encourage routine medical examina-
tion for their patients which could help identify this
anomaly and upon suspicion, a thorough evaluation that
involves imaging and genetic analysis is necessary to
assess for other accompanying abnormalities, to prevent
wrong diagnosis or death due to delayed management.
Surgeons, radiologists, and radiographers should look out
for this anomaly during the preoperative and surgical
management of their patients.

Treatment of dextrocardia is symptomatic and suppor-
tive when needed. If the condition is associated with other
more serious heart malformations, treatment will vary. Our
patient’s dextrocardia was not associated with serious
heart malformations. He only had a tiny patent ductus
arteriosus which did not require surgical intervention
with immediate effect.

Informed Consent/Ethical Approval
Written informed consent was obtained from the legal
guardian of the patient for publication of the medical
history/course and this case report with accompanying
images. This case report did not require any institutional
review board approval.
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