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ABSTRACT

Background: Situs inversus totalis (SIT) is a rare, autosomal recessive congenital variation, in which
the organs of the chest and abdomen are in a mirrored or reversed position in relation to the usual
topography. The incidence of SIT in the general population is low and range of 1 in 8,000 to 1 in
25,000, with the majority of people affected being asymptomatic. Sickle Cell Anemia (SCA),
however, is a genetic, monogenic, recessive disease, has a high prevalence in Brazil, with an estimate
of 1: 1,350 live births.

Case Report and Methods: The authors report a rare case of SIT in a male child with SCA identified
through neonatal screening. The patient's clinical data were extracted from medical records. The
diagnosis of SIT was suspected in the pediatric consultation, after altered cardiac auscultation.
Screening tests were performed to identify other somatic malformations.

Discussion: SIT is a rare and benign condition, with late and incidental diagnosis in most cases. SCA
is a disease diagnosed through neonatal screening with a well-defined multidisciplinary team. In this
patient, it was observed that specialized consultations in a reference service for genetic diseases led
to early diagnosis of SIT. The importance of this case report is due to the rarity of SIT and the lack
of description in the literature of SIT associated with SCA.

© 2020 Daniela de Oliveira Werneck Rodrigues. Hosting by Science Repository.

Introduction

presence of bronchiectasis and sinusitis as a consequence of a congenital
dysfunction of ciliary motility [2]. The detection of SIT in many cases is
accidental and most patients live healthy and normally. However, there

Situs solitus is the name of the condition in which the body's organs are
in their normal arrangement. Situs Inversus Totalis (SIT) is a rare
condition, in which the organs are mirrored or inverted in relation to the
usual topography. The incidence of dextrocardia associated with situs
inversus in the population is 1:10,000 and the prevalence of SIT is
between 1 in 25,000 and 1 in 8,000 [1, 2]. There is a risk of 3 to 5% of
patients with SIT to have congenital heart diseases, most of which are
transposition of the great vessels. Another condition associated with SIT
in 20% of cases is Kartagener Syndrome, which is characterized by the

are some anatomical complications, which can lead to classic clinical
signs of various diseases on the opposite side [3].

Sickle Cell Anemia (SCA), on the other hand, is a recessive genetic
multisystem disease that is present worldwide. It is caused by the
mutation in the sixth codon of chromosome 11, which promotes the
replacement of glutamic acid by valine, in the B-globin gene, generating
hemoglobin S (HbS)-characteristic of SCA. The homozygous genotype
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shows severe manifestations of the disease and contains HbS rates
between 70% and 98% [4, 5]. The prevalence in Brazil is high,
constituting the most common monogenic hereditary disease in the
country. The estimated annual number of affected babies in Brazil is
between 25,000 and 30,000, in North America it is 2,600 and in Europe
1,300 [5, 6]. It is estimated that 230,000 children born in Sub-Saharan
Africa are affected by the disease, corresponding to 80% of the global
prevalence. The pathophysiology of the disease is summarized in the
HbS intolerance to hypoxia, a situation that causes the sickling of red
blood cells. After this transformation, red blood cells become inflexible,
undergoing hemolysis and may cause anemia or even the obstruction of
smaller blood vessels and organ damage [5, 7, 8].

The authors relate a case of SIT associated with SCA, the importance of
this case report is due to the rarity of SIT and the lack of description in
the literature.

Case Report

The authors reported a case of a male child, born on January 1, 2004 in
Juiz de Fora-Minas Gerais, Brazil, with a normal gestational history and
birth through vaginal delivery without complications. The diagnosis of
SCA was through neonatal screening using the isoelectric focusing for
hemoglobin identification test, the study of haplotypes of the beta globin
chain identified Bantu/Benin and the research for the coexistence of
Alpha-Thalassemia (a37) showed the deletion of 01 gene. The patient is
from the A+ blood group and has been undergoing periodic
hematological monitoring since March 2004, according to the protocol
for comprehensive care for patients with sickle cell disease. The manual
provides for multisystem evaluation from the clinical, laboratory and
imaging exams point of view [9]. The diagnosis of SIT was early, in
childhood, in March/2004, after the detection of abnormalities in cardiac
auscultation in childcare.

A chest X-ray revealed heart and stomach gas on the right side (Figure
1). A conventional transthoracic echocardiogram revealed dextrocardia
without another abnormalities (Figure 2). A computerized tomography
of the abdomen was performed and showed the liver on the left side,
spleen and stomach on the right side. No other congenital malformations
were found (Figure 3). Currently, the patient is 16 years old and under
periodic systematic control at the Hematology and Cardiology services.

2 A
Figure 1: AP chest radiograph demonstrates dextrocardia. The cardiac
apex and stomach gas are right-sided. The splenic shadow is in the right
upper quadrant.
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Figure 2: Echocardiogram revealing dextrocardia.
Ao: Aorta; PA: Pulmonary Artery; RA: Right Atrium; RAA: Right
Aortic Arc; LA: Left Atrium.

Figure 3: Computed tomography revealing stomach, aorta and spleen
on the right side, vena cava and liver on the left side.

Discussion

The condition of SIT is rare and sometimes without clinical
manifestations, having a late and incidental diagnosis in most of the
cases. This entity is the mirror image of situs solitus. Situs inversus can
be subdivided into SIT and situs inversus with levocardia. Regarding
anatomy, the cardiac apex, spleen, stomach, jejunum, descending colon,
and aorta are right-sided structures. The right lung is bilobed and the left
lung is trilobed. The liver, gallbladder, ligament of Treitz, ileum,
ascending colon, and inferior vena cava are left-sided structures [10-15].
Most individuals with situs inversus have congenital heart disease, while
the incidence of this comorbidity with SIT is low, ranging from 2% to
5% [10, 11, 13, 15]. For diagnosis, chest radiography, ultrasonography,
echocardiography, computed tomography, or magnetic resonance
imaging may be ordered, evaluating the positions of the anatomical
structures already mentioned [15]. In 2020, Chen et al. published a study
to assess the spectrum and prevalence of comorbidities in SIT. The most
associated condition were congenital heart defects. Despite that, in the
group of 155 children, none had SCA similar to this report [16].

Shogan et al. presented the case of situs inversus totalis in a 22-month-
old symptomatic infant, presented with cyanosis, cardiac malformation

and severe pulmonary stenosis [17]. Different from this, our patient was
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diagnosed shortly after birth due to neonatal screening, without
symptoms and without other anatomical malformations, however, with
SCA. In comparison, SCA is a very prevalent disease that depends on
early diagnosis in order to provide specialized treatment, which aims to
increase patient’s expectation and quality of life. In Brazil, since 2001, a
neonatal screening program has been established that included the early
identification of SCA. After diagnosis, patients are referred to the nearest
blood center, a reference in treatment, to receive medications, vaccines
and important guidance [9].

Conclusion

SIT is a rare entity diagnosed accidentally during radiologic exams,
considering that most patients are asymptomatic. Currently, SCA is
detected early by neonatal screening. The relevance of this case report is
the description of the existence of 2 concomitant genetic alterations,
without a previous description in the medical literature.
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