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Abstract
Congenital rachischisis and brachioesophagus with secondary intrathoracic stomach, which is described as “serpentine-like 
syndrome”, is a very rare condition. We report the prenatal findings of serpentine-like syndrome in a fetus at 18 weeks of 
gestation. The stomach was entirely elevated into the thoracic area, but the liver retained its normal position. Our initial 
diagnosis was isolated left congenital diaphragmatic hernia (CDH). At 20 weeks of gestation, the pregnancy was terminated, 
and a male newborn weighing 338 g was vaginally delivered. The autopsy findings revealed an extremely short esophagus, 
and the stomach was located in the posterior mediastinum as a result of congenital esophagus hiatal hernia. A severe case 
of rachischisis was identified from the cervical to thoracic vertebrae. The prognosis of congenital intrathoracic stomach 
associated with serpentine-like syndrome is extremely poor compared to the prognosis of isolated CDH. It is difficult to 
make a definite diagnosis by ultrasound alone; however, atypical findings, such as the presence of the entire intrathoracic 
stomach despite the normally located liver, may warrant further exploration. Obstetricians and neonatal clinicians presented 
with similar cases should be alerted to the significance of these prenatal findings and the differences in outcomes to ensure 
appropriate counseling of parents.
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Introduction

Congenital rachischisis and brachioesophagus with second-
ary intrathoracic stomach is a very rare condition, and only a 
small number of cases have been previously reported [1–7]. 
This condition has been described as “serpentine-like syn-
drome” because it creates an anatomy similar to that of a 
snake [1, 2]. Here, we report the prenatal ultrasonographic 

findings of serpentine-like syndrome resembling an isolated 
left congenital diaphragmatic hernia (CDH) in a fetus. The 
stomach was entirely elevated into the thoracic area, but the 
liver retained its normal position. We are not aware of any 
previously reported case of serpentine-like syndrome with 
congenital intrathoracic stomach resembling isolated CDH. 
This condition was difficult to differentiate from isolated 
CDH based only on prenatal ultrasonographic findings.

Case report

A 35-year-old woman (gravida 3, para 0) was referred to 
our hospital at 18 weeks of gestation for evaluation of 
an echo-free mass in the fetal thorax. There had been no 
complications in the pregnancy, and there was nothing out 
of the ordinary in the patient’s family history. A prena-
tal ultrasound of the transverse section of the fetal thorax 
revealed a tubular cystic structure of simple echogenicity, 
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which suggested the stomach was located behind the heart. 
Thus, CDH with intrathoracic stomach was suspected 
(Fig. 1). The heart appeared to be located to the right, and 
the lungs appeared to be small, with a lung-to-thorax trans-
verse area ratio (L/T ratio) of 0.07. The observed/expected 
lung area-to-head circumference ratio (O/E LHR) was 
31%. In the sagittal section, the liver was normally located 
below the diaphragm. No other congenital abnormalities 
were detected. No modification of the cystic structure was 
observed during the ultrasound. One possible diagnosis 
was isolated left CDH with protrusion of the stomach into 
the thorax. The patient and her family received counseling 
for suspected CDH and the likely postnatal complications, 
and at 20 weeks of gestation the patient was admitted to 
terminate the pregnancy. A newborn male weighing 338 g 
was vaginally delivered using intravaginal gemeprost. The 
head appeared to be sitting directly on the shoulders, but 
no other external abnormality was observed (Fig. 2). A 
chorionic villi culture for postnatal karyotyping revealed a 
normal karyotype (46, XY). Assessment of the fetal anat-
omy by autopsy revealed dextrocardia with right medias-
tinal shift. There was no cardiac abnormality. In addition, 
both lungs were hypoplastic with a lung-to-body weight 
ratio of 0.013. The esophagus was extremely short, and the 
stomach was located in the posterior mediastinum because 
of a congenital esophagus hiatal hernia (Fig. 3). There 
was no defect in the diaphragm. The spleen, pancreas, and 
part of the duodenum were also located in the posterior 
mediastinum esophageal hiatus. The liver, kidneys, and 
adrenal glands were in their normal positions. There was 
no intestinal malrotation. A severe case of rachischisis 
was observed from the lower cervical to upper thoracic 
vertebrae (Fig. 4). The final diagnosis was serpentine-like 
syndrome based on the autopsy findings.

Discussion

The exact cause of serpentine-like syndrome is unknown, 
but it is believed to occur in very early stages of gestation. 
The primary defect of this syndrome is underdevelopment 
of the esophagus, which causes the stomach to develop high 

Fig. 1   Transverse view of the prenatal ultrasound shows an intratho-
racic stomach and a right-shifted heart

Fig. 2   Postmortem image showing the appearance of the head sitting 
directly on the shoulders

Fig. 3   Autopsy findings show that the stomach (arrowhead) is local-
ized in the thorax. The arrow highlights the short esophagus
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in the thorax. In addition, rachischisis occurs in the cervical 
vertebrae [3, 8].

Because of the right-shifted heart with intrathoracic stom-
ach and the lack of other anomalies, our initial diagnosis 
was isolated left CDH. Although isolated CDH is a life-
threatening condition due to lung hypoplasia that leads to 
persistent pulmonary hypertension, the prognosis of CDH 
with intrathoracic stomach is not always poor. Previous 
studies have attempted to determine the prenatal prognostic 
factors of fetal CDH. The best validated tool is the ultrasono-
graphic measurement of lung size and liver position, which 
can be used to predict lethal pulmonary hypoplasia [9]. In 
our case, the L/T ratio was 0.07, the O/E LHR was 31%, and 
the liver retained its normal position, which is associated 
with an expected survival rate of 70–80% [10–12]. Con-
versely, the prognosis of congenital intrathoracic stomach 
associated with serpentine-like syndrome is extremely poor. 
Of the eight cases reported in the English literature [1–7], 
six patients died of respiratory insufficiency soon after 
birth, and the only two surviving patients were kept alive 
with long-term feeding via a jejunostomy tube, followed by 
esophageal elongation. Even when surgical intervention is 
feasible, the prognosis of serpentine-like syndrome is greatly 
influenced by the preoperative respiratory stability and nutri-
tional status.

The prenatal ultrasonographic findings of serpentine-like 
syndrome have not been well described in previous reports. 
The presence of a cystic mass in the fetal thorax should 

alert the sonographer to consider differential diagnoses of 
congenital chest anomalies such as diaphragmatic hernia or 
macrocystic adenomatoid malformation of the lung, or rarer 
conditions, such as esophageal duplication or neurenteric 
cyst [13]. Congenital hiatal hernia is not commonly con-
sidered in the differential prenatal diagnosis of cystic chest 
anomalies. In our case, the presence of an entire intratho-
racic stomach, despite the normally located liver, may be 
a specific characteristic of serpentine-like syndrome com-
pared to prenatal findings of typical CDH. Because patients 
with congenital intrathoracic stomach may have a poorer 
prognosis than those with isolated CDH, it is important to 
accurately determine the prenatal ultrasonographic find-
ings of CDH and other conditions, such as serpentine-like 
syndrome. Serpentine-like syndrome is very rare, and it is 
difficult to make a definite diagnosis by ultrasound alone; 
however, atypical findings, such as the presence of an entire 
intrathoracic stomach despite a normally located liver, may 
warrant further exploration, such as detailed sonographic 
investigation by experts or fetal MRI. Therefore, obstetri-
cians and neonatal clinicians presented with similar cases 
should be alerted to the significance of these prenatal find-
ings and the different outcomes to ensure appropriate coun-
seling of parents.
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