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Abstract
Objective. Pyloric atresia is a rare malformation, with an in-

cidence of 1:100,000 live newborns. Male to female ratio is 1/1. 
Typically, it is an isolated malformation, with a good prognosis, 
but 20-40% of cases present epidermolysis bullosa, and to a lesser 
extent, multiple intestinal atresias.

We present the case of a pre-term newborn prenatally diagnosed 
with polyhydramnios, duodenal atresia with “double bubble” sign, 
and suspected Down’s syndrome, who eventually had pyloric atresia.

Key Words: Pyloric atresia; Down’s syndrome; Prenatal diagnosis; 
Double bubble.

Atresia pilórica y síndrome de Down: falso signo  
de la doble burbuja prenatal

Resumen
La atresia pilórica es una malformación rara, presenta una inci-

dencia de 1:100.000 recién nacidos vivos y la ratio hombre/mujer es 
de 1/1. Generalmente es una malformación aislada, con buen pro-
nóstico, pero entre el 20-40% de los casos se asocia a epidermólisis 
bullosa y en menor frecuencia a otras atresias intestinales múltiples.

Presentamos un caso de recién nacido pretérmino con atresia 
pilórica con el diagnóstico prenatal de polihidramnios, atresia duo-
denal con signo de ‘doble burbuja’ y sospecha de síndrome de Down.

Palabras Clave: Atresia pilórica; Síndrome de Down; Diagnós-
tico prenatal; Doble burbuja.

INTRODUCTION

The etiology of pyloric atresia (PA) is unknown. Var-
ious embryological theories have been proposed, and 
according to some authors, it is caused by a disorder in 
development occurring at intrauterine weeks 5-12(1,2). It is a 

rare malformation accounting for 1% of intestinal atresias, 
with an incidence of 1:100,000(3). Trisomy 21 is present 
in 1 out of 1,000 live newborns, which means the proba-
bility of both occurring concomitantly is 1:100,000,000(4). 
Up until now, only three cases had been described in the 
literature –ours is the fourth.

The ongoing advances made in prenatal diagnostic 
techniques allow PA to be diagnosed pre-birth through 
ultrasonography and MRI. However, if gastric peristalsis 
is not carefully examined, a false diagnosis of duodenal 
atresia may be achieved.

CLINICAL CASE

Female neonate born at gestation week (GW) 33+3. 
Pregnancy had been uneventful but subject to controls. Tri-
ple aneuploidy screening in the first three gestation months 
showed a high risk of trisomy 21 (1:50). However, the 
parents refused prenatal genetic testing.

At GW 30, severe polyhydramnios was observed, with 
suspected obstruction of the digestive tract. In addition, 
serial prenatal ultrasonography at GW 31-32 showed a 
“double bubble” gastric abdominal image and a 57 x 22 mm 
gastric image. An adjacent anechoic image potentially sug-
gestive of duodenal atresia was also found. Amniotic fluid 
index was 36. Fetal Doppler pattern was type III (Fig. 1).

At GW 33 + 3, given that fetal well-being was being 
compromised, an elective Cesarean section was carried 
out, with previous fetal maturation. The baby was born 
with a Down phenotype. She weighed 1,925 g at birth, and 
somatic maturity was estimated at 33 weeks. She presented 
widespread hypotonia and restrictive muscular interventric-
ular communication, without hemodynamic repercussion. 
Karyotype was 47XX + 21.

In the immediate postnatal period, she had respira-
tory distress treated with CPAP (30% FiO2). She required 
endotracheal intubation and surfactant. Light, non-bilious 
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material came out through the nasogastric tube (NGT). At 
12 hours of life, simple abdominal X-ray showed a single 
gastric bubble and absence of distal intestinal air (Fig. 
2A). Abdominal ultrasonography showed gastric intralu-
minal gas with a sudden “stop” where the pylorus should 

technically be located (arrow) and absence of layered lay-
out, which is typical at this location (Fig. 2B). 30 cm3 of 
saline solution were administered through the NGT, which 
demonstrated gastric pouch repletion, with the content not 
being able to progress.

Figure 1. Prenatal ultrasonography at gestation week 32. A) Transverse cut demonstrating a double bubble image. B) Sagittal cut demon-
strating a 57 x 22 mm gastric image (*gastric pouch).
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Figure 2. A) Simple abdominal X-ray demonstrating a single gastric 
bubble and absence of distal intestinal air. B) Abdominal ultrasonog-
raphy demonstrating intraluminal gastric gas with a sudden “stop” 
where the pylorus should technically be located (arrow) and absence 
of layered layout, which is typical at this location.



213Pyloric atresia and Down’s syndrome: prenatal double bubble false signVOL. 34 No. 4, 2021

Diagnosis of pyloric atresia was established. A supra-
umbilical transverse laparotomy was indicated. It showed 
a large stomach –in a normal position– and pyloric atresia, 
with a round-shaped ending, no continuity with the duo-
denum (type C pyloric atresia), and intestinal malrotation 
without cecum fixation and with a fixed loop in a normal 
position (Fig. 3A). A diamond-shaped gastroduodenos-
tomy was carried out, with anastomotic guiding using a 
transanastomotic tube (Fig. 3B).

In the immediate postoperative period, enteral nutrition 
through the transanastomotic tube was initiated on day 5, 
and on day 19, oral nutrition was started. Control digestive 
transit assessment showed severe gastroesophageal reflux 
(GER) and a nice gastroduodenal passage. GER medical 
treatment –both posture and drug-based– was initiated, 
and subsequent progression was good.

At 9 months of age, GER persists, but the patient has 
no respiratory symptoms. Oral nutrition and GER med-
ical treatment are maintained. Weight and size gains are 
normal.

DISCUSSION

PA was first described by Calder in 1749. In 1940, 
Touroff, Sussman, Meltz et al. reported the first surgical 
repair(1). PA may occur as a single malformation (35%), or 
associated with epidermolysis bullosa (EB) (40%) or other 
abnormalities (25-55%), such as multiple intestinal atresias, 
renal and urethral abnormalities, cardiac malformations, 
aplasia cutis, onychodystrophy, and gallbladder agenesis(5).

The association of PA and EB is known as Carmi’s 
syndrome, which has high morbidity and mortality rates. It 
has recessive autosomal inheritance, which means parents 
should receive genetic counselling(6).

PA can also be associated with multiple intestinal atre-
sia – an extremely rare condition which can potentially be 
inherited. Atresias may involve the whole gastrointestinal 
tract, from the esophagus to the rectum. In the literature, 
esophageal atresia is the most commonly reported type of 
intestinal atresia associated with PA(3).

According to the malformation’s anatomical type, PA 
can be classified into type A –a membrane (57%)–, type 
B –pyloric tissue replaced by a solid tissue cord (34%)–, 
and type C –separation between the stomach and the duo-
denum (9%). Our patient had type C PA(3).

Prenatal diagnosis is achieved through ultrasonogra-
phy and/or MRI in 50-55% of cases. It is characterized 
by severe polyhydramnios and progressive gastric pouch 
dilatation, with a single bubble image, which is character-
istic. Some authors have reported esophageal dilatation, 
and Doppler ultrasonography has revealed gastroesopha-
geal reflux(7). In some cases, a double bubble sign can be 
observed in PA patients. It is typical of duodenal atresia, 
it is caused by gastric pouch and duodenal bulb dilatation 
secondary to duodenal obstruction, and it is visualized in 
transverse cuts(8). In our case, owing to the large size of the 
stomach and the action of gastric peristalsis, a C-shaped 
gastric pouch could be observed in the transverse cut, 
which proved to be a false sign of double bubble image. 
To avoid this, Yoshizato T et al. recommend uninterrupted 
ultrasound observation for 60 minutes, since this allows 

Figure 3. Surgical pictures of supraumbilical transverse laparotomy: A) Large stomach (s) with a round-shaped ending and no continuity 
with the duodenum (d), type C pyloric atresia (gb: gallbladder). B) Diamond-shaped gastroduodenostomy with anastomotic guiding using 
a transanastomotic tube.
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gastric peristaltic periods to be assessed, and actual double 
bubble to be distinguished from the presence of a single 
gastric pouch(9). Once gastric obstruction is suspected, it 
is important to determine comorbidities, since PA is fre-
quently associated with epidermolysis bullosa. In addition, 
during ultrasound exploration, the “snowflake” sign and 
turbid amniotic fluid –which is caused by the presence 
of squames, a cutaneous sign characteristic of EB-type 
cutaneous disorders– should be searched for(10).

In the absence of prenatal diagnosis, pyloric atresia 
occurs in the form of non-bilious vomit, upper abdominal 
distension, and hydroelectrolytic disorder. Gastric perfora-
tion instances have also been described. Diagnosis is sus-
pected by means of a simple abdominal X-ray, which shows 
a single air bubble without distal gas. It is complemented 
with a gastrointestinal transit test or with ultrasonography –
as in our case–, which demonstrates an unusual distribution 
of pyloric layers and absence of gastric content progression. 
In some type A cases (pyloric membrane), diagnosis has 
been achieved by means of upper GI endoscopy(11).

Once diagnosis has been confirmed, a decompressive 
nasogastric tube should be placed, with an adequate repair 
of the hydroelectrolytic disorder(2). Treatment is always 
surgical, with the surgical technique varying according to 
the anatomical type. In type A, membrane resection and 
Heineke-Mikulicz or Finney pyloroplasty are carried out. 
In type B, Dessanti et al. described a reconstruction tech-
nique for the pyloric sphincter, but gastroduodenostomy 
is the gold standard procedure(12). In type C, gastroduo-
denostomy is indicated. During surgery, other intestinal 
atresias or associated malformations should be ruled out. 
Placing a transanastomotic tube is useful for early enteral 
nutrition initiation(13).

Consistent with the literature, our patient had the 
usual postoperative complications following PA surgery 
– delayed gastric emptying and GER, which responded 
to medical treatment. No cases requiring surgical GER 
treatment have been reported, but long-term follow-up is 
recommended to evaluate the effects of biliary reflux(14).

PA has a mortality rate of approximately 50% as a 
result of the association with other conditions. In the 
absence of EB and other associated abnormalities, PA can 
be surgically repaired and has a good prognosis(14).

CONCLUSION

Even though it has a very low prevalence, well below 
that of duodenal obstruction, PA should be considered as 
part of the differential diagnosis in the presence of a double 

bubble sign. At prenatal ultrasonography, the peristaltic 
wave should be carefully observed in the whole gastric 
pouch, since it may show a false double bubble image. 
Early diagnosis and surgery, as well as neonatal intensive 
care improvements, have allowed for a better prognosis in 
PA patients without further pathologies.
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