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CASE REPORT
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Abstract 

Background Situs inversus with levocardia is a rare anomaly in which the heart is present in the left chest 
but the abdominal viscera are transposed. It is caused by a single incomplete penetration of an autosomal recessive 
gene. It is unclear what exactly causes situs inversus with levocardia. Even if situs inversus can be identified follow-
ing a comprehensive physical examination, it is now possible to validate the results and search for further information 
and pathologies since medical imaging is so widely accessible.

Case A 15-year-old Oromo male child from a remote area of Bale Zone presented to the Goba Referral Hospital’s 
medical emergency outpatient department complaining of periumbilical pain that had persisted for 4 months. He 
frequently came to our hospital and was admitted three times with the same problem. Objectively, there was tender-
ness over the left lower quadrant and periumbilical area. The sonographic evaluation discovered the transposition 
of the liver and spleen with cardiac apex on the left side. He received conservative treatment with ceftriaxone 1 g 
intravenous twice a day and metronidazole 500 mg intravenous for 5 days, and he went home improved.

Conclusion Isolated levocardia is a rare form of situs inversus in which the heart is in the traditional levo position 
while the abdominal organs are in the dextro position. What causes situs inversus with levocardia is unknown. Despite 
the fact that situs inversus can be diagnosed after a thorough physical examination, medical imaging has allowed us 
to confirm the findings as well as understand more about diseases. Due to the severity of an underlying heart defect, 
situs inversus with levocardia has a dismal prognosis.
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Introduction
Three categories—situs solitus (normal body asymme-
try), heterotaxy, and situs inversus (mirror image orien-
tation of abdominal and thoracic organs)—can be used 
to categorize the positions of the abdominal and tho-
racic organs [1]. Situs inversus totalis refers to the com-
plete reversal of normal organ position, which includes 
both the thoracic and abdominal organs. Between the 
two extremes, situs solitus (normal) and situs inversus 
(reversed) totalis, is the spectrum of situs ambiguous 
(indeterminate), defined by Aylsworth as isomerism, 
heterotaxy, and numerous abnormalities in one or more 
thoracic or abdominal organs [2]. Situs inversus with lev-
ocardia is a rare anomaly brought on by a single imperfect 
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penetration of an autosomal recessive gene in which the 
heart is present in the left chest but the abdominal vis-
cera are transposed [3, 4]. According to Taussig’s book on 
congenital heart abnormalities, it appears infrequently 
[5]. It is estimated to affect 1% of all cases of congenital 
heart disease, with the majority of these cases being seri-
ous cardiac anomalies [6, 7]. It is estimated that a signifi-
cant majority, reaching up to 95%, of instances involving 
isolated levocardia are accompanied by cardiac abnor-
malities, such as obstructions in the right ventricular 
outflow tract (RVOT), defects in the septum, the rever-
sal of cardiac chambers, and the transposition of cardiac 
chambers [8]. Only 6% of patients with levocardia are still 
alive at the end of 5  years, and 75% die during the first 
year of life [9]. Diagnostic and treatment methods may be 
complicated by this condition. Practitioners of medicine, 
such as gastroenterologists, radiologists, and surgeons, 
typically have little experience with these patients due 
to their rarity [10]. Clinically, situs inversus is asympto-
matic when it presents alone. However, when accompa-
nied by other disorders, the inverted anatomical position 
of symptoms can make the diagnosis more difficult. The 
clinical manifestation of diffuse abdominal pain can be 
explained by the fact that the peripheral nervous system 
components are not transposed but the organs are [11].

Case presentation
A 15-year-old Oromo male child who came from the 
rural area of Bale Zone and visited medical emergency 
outpatient department of Goba Referral Hospital pre-
sented with a complaint of periumbilical pain of 4 month 
duration. The pain worsened over the past 2  weeks. It 
was migratory and prominent on the left lower abdomi-
nal quadrant. Associated with this he had a history of 
loss of appetite and easy fatigability of the same dura-
tion. Additionally, he had a past record of experiencing a 
bout of watery diarrhea, occurring 3–4 times a day, per-
sisting for a week. He was admitted to our hospital three 
times for the same complaints, despite visiting the hos-
pital many times in between. The first visit was 3  years 
prior and he was diagnosed with appendicular mass and 
multiple regional and peritoneal lymphadenopathy. He 
was managed with ceftriaxone 1  g intravenous twice a 
day and metronidazole 500  mg intravenous three times 
a day for 5 days consecutively and discharged improved 
with cephalexin 500 mg orally twice a day for 5 days and 
metronidazole 500 mg orally three times a day for 5 days. 
A year prior, he presented with the same complaint and 
was managed the same way. Otherwise, he had no history 
of nausea or vomiting, no urinary complaint, no history 
of trauma to his abdomen, and no history, family or oth-
erwise, of diabetes mellitus, hypertension, and cardiac 
illness.

Physical examination was unremarkable except for 
mild tenderness over left lower quadrant and perium-
bilical area. For this, he was investigated with hema-
tological tests and imaging. Likewise, hemoglobin was 
12.1 g/dl, hematocrit 37.5%, white blood cell 15,100/µl, 
neutrophil 45%, and lymphocyte 45%. Urinalysis and 
stool examination was non-revealing. Posteroanterior 
chest x-ray was normal (Fig. 1).

Abdominal ultrasound showed multiple regional and 
right peritoneal lymphadenopathies, the largest meas-
uring 2.8 cm in size (Fig. 2). There was no loculated or 
free fluid collection in the peritoneal cavity. The liver 
was normal in size with homogeneous echo pattern and 
no focal lesion but found on the left side (Fig.  3). The 
spleen was normal in size and echo pattern but found 
on the right side (Fig. 4), and two-dimension echocar-
diography showed no structural or functional cardiac 
abnormalities. The heart apex was positioned toward 
the left side (Fig. 5).

He was eventually treated with ceftriaxone 1 g intra-
venous twice a day and metronidazole 500  mg intra-
venous three times a day for 5 days conservatively and 
discharged improved with cephalexin 500  mg orally 
twice a day and metronidazole 500  mg orally three 
times a day for 5 days. After 1 month of follow-up, we 
repeated sonographic evaluation. Mesenteric lymphad-
enopathies have shown significant remission.

Fig. 1 Posteroanterior chest x-ray showing cardiac apex positioned 
towards the left
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Discussion
The bodies of vertebrates have outward bilateral sym-
metry. As a result, it is remarkable that humans and all 
other vertebrates have internal asymmetry. Nearly all 
visceral organs are asymmetrical in structure and place-
ment from left–right (L–R). Situs solitus refers to the 
proper placement of organs [12]. The final asymmetric 
organ configuration is influenced by two types of L–R 
asymmetry. Asymmetry of unpaired organs such as the 

heart, liver, spleen, stomach, small bowel, and colon is 
the first type. These organs’ embryonic primordia origi-
nate as midline structures and follow intricate patterns 
of movement, resulting in consistent location along the 
L–R axis. Some regions show a correlation between the 
development of asymmetry and the unilateral regres-
sion of initially bilaterally paired primordia, as shown 
during the development of the vascular system. The 
development of asymmetry in paired organs, notably 
the lungs, bronchi, and cardiac atrial appendages, is the 
second form of L-R asymmetry. These organs develop 
separate right and left forms, where right and left refer 
to morphology rather than location. No matter where 

Fig. 2 Abdominal ultrasound image showing multiple mesenteric 
lymphadenopathies

Fig. 3 Sonographic picture of normal liver found on the left side

Fig. 4 Sonographic picture of normal spleen situated on the right 
side

Fig. 5 Ultrasound image of cardiac apex positioned toward the left
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they are along the L–R axis, a lung with three lobes is a 
right lung, whereas a lung with two lobes is a left lung. 
As a result, both paired and unpaired organs exhibit 
a consistent L–R asymmetry in the ultimate configu-
ration of the organs. Furthermore, the asymmetry of 
paired and unpaired organs is directed or handed. This 
indicates that in all individuals of a species, the global 
asymmetric L–R organization is consistently orien-
tated with respect to the anteroposterior and dors-
oventral axes. Situs refers to the handed asymmetry, 
and situs solus refers to the natural organ placement 
[12, 13]. Malrotation, a congenital abnormality of the 
intestinal position, must always be distinguished from 
situs inversus. The foregut is the origin of the liver, bile 
ducts, gallbladder, esophagus, stomach, duodenum, and 
pancreas; these do not rotate during embryonic devel-
opment. The midgut gives rise to the intestines, which 
rotate 270 degrees counterclockwise around the supe-
rior mesenteric artery to form the small intestine and 
colon up to the transverse colon. Malrotation happens 
when this method results in error. Malrotation is there-
fore unrelated to situs inversus [14, 15]. A rare form of 
situs inversus called isolated levocardia occurs when 
the heart is in the typical levo position, but the abdomi-
nal organs are in the dextro position. Van Praagh et al. 
have identified it as a unique entity that is not related to 
the situs ambiguous or heterotaxy (asplenia and polys-
plenia) syndromes [16]. In the general population, the 
estimated reported incidence is 1 per 22,000, while all 
patients with congenital cardiac disease have an inci-
dence ranging from 0.4% to 1.2% [17, 18].

It is unclear what exactly causes situs inversus with lev-
ocardia [19]. One of the key developmental processes for 
asymmetric organs such as the heart, lungs, and digestive 
system is left–right (L–R) patterning. Delivery and inter-
pretation of precise signals along the left–right axis are 
necessary for the proper development and positioning of 
internal organs. The basic heart tube eventually develops 
into either an l-loop or a d-loop, and the heart further 
differentiates by septation of the cardiac chambers and 
major blood vessels. An embryonic l-loop pivots into the 
right chest and should generate a mirror copy of the adult 
heart, but a d-loop is anticipated to lead to a typical situs 
solitus heart in the left chest. The L–R signaling system 
for the heart would ordinarily coordinate with a separate 
L–R signaling system for the orientation of the abdomi-
nal organs. It is unknown how the L–R signaling systems 
for the heart and the abdominal organs coordinate and 
exchange information. These aberrations may have been 
brought on by the two systems’ failure to coordinate nor-
mally through an unidentified process [19]. Though most 
of the patients with situs inversus usually have associated 
congenital heart diseases, our case has no such defect.

Despite the fact that situs inversus can be detected 
after a thorough physical examination, it is now possi-
ble to validate the findings and look for more informa-
tion and pathologies thanks to the widespread availability 
of medical imaging. Diagnostic imaging methods that 
are more commonly used today include plain film x-ray 
and ultrasound (US). Dextrocardia, left-placed liver, 
and right-placed spleen are typical findings; polysplenia 
is a rare condition [20, 21]. To evaluate fine anatomi-
cal details and potential pathological findings, advanced 
imaging modalities such as computed tomography (CT) 
or magnetic resonance imaging (MRI) might be used. For 
establishing visceral organ position, heart apical position, 
intracardiac anatomy, and excellent vessel branching, CT 
offers good anatomic information. However, CT exposes 
patients to radiation, which is inappropriate for chil-
dren. Cardiovascular magnetic resonance (CMR) is the 
best imaging technique for verifying the aforementioned 
information because it does not use ionizing radiation. 
The gold standard for measuring heart volumes and 
function is CMR [22–24]. We used posteroanterior (PA) 
chest x-ray and ultrasound imaging to diagnose the con-
dition. It was an incidental finding while investigating the 
patient for abdominal complaints as is true for most of 
the reported cases so far.

Situs inversus with levocardia has a terrible progno-
sis; approximately 5–13% of patients live for more than 
5 years, primarily because of the severity of a related car-
diac defect. However, literature has reported prolonged 
survival of a patient with the condition as long as the age 
of 73 years [17]. This happens if there are no concomitant 
congenital heart diseases. The subsequent occurrences 
of bowel obstruction from midgut volvulus induced by 
concurrent intestinal malrotation may also be life-threat-
ening [17, 18, 25]. Due to their complicated congenital 
heart abnormalities, the majority of patients with the het-
erotaxy syndromes die in childhood [26].

Conclusion
Isolated levocardia is an uncommon variant of situs 
inversus in which the heart is in the conventional levo 
position while the abdominal organs are in the dextro 
position. It is unknown what causes situs inversus with 
levocardia. Despite the fact that situs inversus can be 
diagnosed after a comprehensive physical examination, 
medical imaging has made it possible to corroborate the 
findings and seek  more information and diseases. Situs 
inversus with levocardia has a poor prognosis, owing to 
the severity of an associated heart abnormality.
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