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A congenital malformation syndrome – situs inversus, 
esophageal atresia

Abstract
Introduction. In case of a congenital malformation syndrome, a correct diagnosis is made on the basis of 
characteristic features. Situs inversus is a rare congenital condition. Its incidence with concomitant esophageal 
atresia is very low. Both disorders in body laterality formation and agenesis of esophagus might accompany 
various congenital malformations. When multiple defects are present, standard treatment options are 
unavailable.
Case Report. A child was diagnosed with a 45XX, rob(13,14)(q10,q10) karyotype and a congenital 
malformation syndrome including: situs inversus with dextrocardia, esophageal atresia with 
tracheoesophageal _istula, hydrocephaly, right lung hypoplasia, and atrial septal defect. As of now, an of_icial 
clinical diagnosis of the child has not been con_irmed.
Conclusions.  Treating this type of malformation syndrome is always challenging and requires an 
interdisciplinary approach. Comprehensive care provided to a child with congenital malformation syndrome 
should include treatment of the present disorders as well as prevention of possible complications. 
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Streszczenie
Wstęp. W przypadku wystąpienia zespołu wad wrodzonych na prawidłowo postawioną diagnozę mają wpływ 
charakterystyczne cechy. Situs inversus stanowi rzadką wadę rozwojową. Częstość jego występowania w 
połączeniu z atrezją przełyku jest bardzo mała. Zarówno zaburzenie kształtowania stronności ciała, jak i 
niewykształcenie przełyku mogą towarzyszyć różnym wadom wrodzonym. W przypadku dużego wielowadzia 
nie są dostępne żadne standardowe opcje leczenia.
Opis przypadku. U dziecka zdiagnozowano kariotyp 45,XX,rob(13;14)(q10;q10) oraz zespół wad wrodzonych, 
tzn. wielowadzie w postaci: inwersji trzewi wraz z dekstrokardią, zarośnięcie przełyku z przetoką tchawiczo‑
przełykową, wodogłowie, hipoplazję prawego płuca oraz ubytek w przegrodzie międzyprzedsionkowej. 
Obecnie u dziecka nie zostało postawione żadne o_icjalne rozpoznanie kliniczne. 
Wnioski. Leczenie tego typu wielowadzia jest zawsze trudne i wymaga podejścia interdyscyplinarnego. 
Kompleksowa opieka nad dzieckiem z zespołem wad wrodzonych powinna obejmować leczenie 
występujących zaburzeń, jak i zapobieganie możliwym powikłaniom.
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Introduction
Congenital malformations might be diagnosed during pre‐
gnancy, at birth, or during infancy. In approximately 50% of 
cases their etiology is unknown, whereas genetic factors, 
chromosomal disorders, genetic mutations, and environmen‐
tal factors are believed to be the reasons behind the anoma‐
lies [1].
Jones (1988) defines a congenital malformation as a perma‐
nent lesion caused by a developmental disorder in a bodily 
structure that has occurred during prenatal life [2]. These inc‐
lude rare diseases, which are considered as disorders affecting 
1 in 2,000 individuals in Europe.
Almost all genetic disorders are recognized as rare diseases, 
but not all rare diseases are genetic diseases. Usually, those are 
serious, often chronic and progressive diseases, whose symp‐
toms show at birth, during childhood or adulthood [3].
Situs inversus (SI) is a rate genetic developmental defect. It is 
characterized by transposition of viscera that may involve chest 
organs (situs inversus with dextrocardia) or not (situs inversus 
with levocardia). A complete transposition of chest and abdomi‐
nal organs is called situs inversus totalis. The disorder often oc‐
curs with other disease entities such as: primary ciliary 
dyskinesia, polysplenia, asplenia, biliary atresia, congenital he‐
art defect, or intestinal malrotation [4­8]. Situs inversus totalis 
may occur with the frequency of 1:8,000 – 1:25,000 in a popu‐
lation [8], whereas dextrocardia with situs inversus is found in 1–
2 cases in 20,000 individuals of the general population [9].
Esophageal atresia (EA) is a common congenital malforma‐
tion that manifests itself with interruption of the continuity 
of the esophagus. The incidence is 1 in 2,500 live births [10]. 
Over 50% of infants with EA have at least one more disorder 
associated with: the cardiovascular system, anorectal system, 
urogenital system, gastrointestinal (GI) tract, skeletal system, 
respiratory system, or a genetic disease [11].

Case report
A female born via Caesarean section in week 32 weighted 
1,416 g and achieved 10 on the Apgar score. The girl was 
diagnosed with a 45XX, rob(13,14)(q10,q10) karyotype and 
a congenital malformation syndrome including: situs inver‐
sus with dextrocardia, esophageal atresia with tracheoeso‐
phageal fistula, hydrocephaly, right lung hypoplasia, and 
atrial septal defect.
Having performed an abdominal cavity ultrasound, the follo‐
wing was confirmed: enlarged liver whose right lobe is situ‐
ated on the left, whereas the left lobe overlaps with the right 
side. The gallbladder is found in the midline area; the spleen 
is present on the right, and below the spleen there are two 
additional spleens. Both kidneys and adrenal glands are situ‐
ated normally; the pancreas is present. Large blood vessels 
are observed to be reversed from their normal positions: the 
aorta is on the left and the inferior vena cava on the right.
Chest and upper GI tract X­ray showed the following: the 
heart is on the right; complete opacity on the right lung field; 
a tracheoesophageal fistula. The stomach was partially dislo‐
cated into the lumen of the chest. A very short upper esopha‐
gus was observed: it ended at the height of C7, whereas its 
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lower section was a cardiac orifice only. Fontanel ultrasound 
revealed hydrocephaly and IVH grade 1.
On the second day of life, the girl underwent gastrostomy, 
and attempts were made to connect two segments of the eso‐
phagus, decongest the intestines by removing multiple adhe‐
sions, close the fistula, and move the stomach from the chest 
to the abdomen. The attempt to connect two segments of the 
esophagus failed. Two months later, a percutaneous endosco‐
pic gastrostomy (PEG) was performed. Half a year later, due 
to progressing hydrocephaly, a Rickham reservoir was im‐
planted and a salivary fistula was exteriorized. Due to respi‐
ratory failure, a tracheostomy was performed after the 
procedure. 
With regard to motor development, the girl began to sit inde‐
pendently in the 20th month of life, and she started to walk 
when she was 3. Until the child began to walk independen‐
tly, she had moved around on her bottom by pushing herself 
away from the floor with her upper limbs. Her motor deve‐
lopment was delayed. As of now, an official clinical diagno‐
sis has not been confirmed. The girl moves around 
independently; wide­based gait is present. She utters single 
words and understands commands.
The main care recommendations included feeding until ga‐
strostomy with a gradual diet modification, taking care of 
both the salivary fistula and tracheostomy tube. The girl was 
kept under constant hospice and neurological supervision. 
Present motor disorders required comprehensive physiothe‐
rapy. At the moment, physicians are not making attempts to 
connect the two segments of the esophagus. 

Discussion
Situs inversus is a rare congenital anomaly that occurs in 1 
per 8,000 – 25,000 patients [8]. It might be concomitant with 
other disease entities, e.g., primary ciliary dyskinesia (PCD). 
Its incidence is estimated at 1:20,000 – 40,000 births. It is a 
genetic disease that is characterized by abnormal or absent 
motility of cilia and flagella. Individuals affected by this di‐
sorder often experience infections and chronic inflammation 
of the respiratory tract, reduced fertility, and in 40­50% of 
cases, situs inversus. It is also called Kartagener syndrome 
[12]. Yet, approximately 75% of individuals with situs inver‐
sus do not suffer from PCD [13]. The cause of SI is mostly 
unknown. This disorder is associated with some genes [14], 
genetic patterns [15], and deletions [16].
Heterotaxy is another condition that leads to abnormal arran‐
gement of internal organs and vessels. It is caused by latera‐
lization disorders during embryonic development [4, 8]. 
Heterotaxy syndrome is associated with congenital heart de‐
fects and may include numerous systems, however, it is rare‐
ly concomitant with esophageal atresia [17]. The incidence 
of esophageal atresia on its own is 1:2,500 of live births. In 
SI patients, esophageal atresia and tracheoesophageal fistula 
is an extremely rare combination. In a group of 67 SI pa‐
tients there was only one such case [8].
Diverse cases of situs inversus were described in scientific reports. 
Ofusori, Okwuonu, Ude, and Adesanya (2009) published a case report 
in which they concluded that patient’s stomach and spleen were found 
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on the right, whereas the liver was on the left. The gallbladder was in 
the epigastric area on the left [18]. Then, Nawaz, Matta, Hamchou, Ja‐
cobez, Trad, and Al Salem (2005) reported a case of two newborns 
with SI accompanied by congenital duodenal atresia [19]. A case of a 
child with situs inversus was also described by Kumar, Singh, and 
Yadavjest (2014). Apart from SI, the child suffered from dextrocardia 
and asplenia [20]. Another described case included a lack of inferior 
vena cava, levocardia, and stomach on the right. The liver was at the 
midline and polysplenia was identified on the right [21].
It is believed that occurrence of dextrocardia is of secondary im‐
portance against abnormal arrangement of organs during embry‐
onic development. Dextrocardia itself is asymptomatic, however, 
dextrocardia with SI and Kartagener syndrome might have nu‐
merous additional symptoms. Those patients might be observed 
to have: cyanosis, dyspnea, developmental disorders, fatigability, 
hepatitis, pallor, recurring sinus or lung infections, hydrocephaly, 
cardiac arrhythmias, and intestinal obstruction [22]. It happens 
that patients are unaware of being “special” since dextrocardia 
with situs inversus does not produce any symptoms in them [23].

Conclusions
Comprehensive care provided to a child with multiple defects sho‐
uld include treatment of the present disorders as well as prevention 
of possible complications of the given lesions and disorders. Surgi‐
cal treatment and physiotherapy should be focused on the present 
physical and psychomotor condition of the child as well as preven‐
tion of secondary lesions. The complexity of defects present in the 
child is extremely rare and has rarely been described. Further dia‐
gnostics is recommended in order to understand the essence of 
congenital malformation syndrome in the child better.
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