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Ultrasound typical aspect of hypertrophic pyloric stenosis
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Case description

A 3-week-old boy was admitted to the pediatric emergency 
department for vomiting and dehydration. There was no medi-
cal history records, the toddler was only breastfed and clinical 
signs appeared a week prior through non-bilious, projectile cur-
dled milk emesis happening shortly after feeding, associated to 
clinical signs of dehydration and weight loss. 

The ultrasound findings were very characteristics of HyPer-
trophic Pyloric Stenosis (HPS), revealing in the longitudinal view 
the “cervix sign”: prolonged and narrowed pyloric channel (21 
mm) (yellow arrow, A), and the “Antral nipple sign” that refers 
to a redundant pyloric mucosa protruding into the gastric an-
trum (green arrow, A).

In the transverse view, “the target or donut sign” represents 
the hypertrophic hypoechoic muscular layer surrounding the 
echogenic mucosa. The pyloric muscle thickness is measured to 
4 mm (red arrow, B), and the pyloric transverse diameter mea-
sures 14 mm (white arrow, B).

Discussion

Hypertrophic Pyloric Stenosis (HPS) is characterized by hy-
pertrophy and hyperplasia of the pyloric sphincter muscles, 
leading to the progressive obstruction of the gastric outlet [1-
3]. The etiology is not fully understood, but it is believed to in-
volve genetic, environmental, and hormonal factors. It is more 
common in males and first-born children.

The classic presentation includes projectile non-bilious vom-
iting, a palpable olive-like mass in the abdomen, and dehydra-
tion, typically manifesting between 6 to 12 weeks of age.

Ultrasound is the diagnostic modality of choice due to its 
non-invasive nature and high accuracy. The critical ultrasound 
indicators for HPS include:

Muscle thickness: On a transverse image, the most reliable 
diagnostic criterion is a muscle wall (hypoechoic component) 
thickness exceeding 3 mm.

Muscle length: The longitudinal length of the pyloric muscle 
is measured, with values over 15-17 mm indicating HPS.
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Figure 1: Ultrasound of the pyloric region showing all the signs of HPS.
A: Longitudinal view:
Cervix sign: The length = 21 mm (yellow arrow).
Antral Nipple sign: The double layer of thickened mucosa protruding through the antrum 
(green arrow).
B: Transverse view:
Target or Donut sign: The muscle wall thickness = 4 mm (red arrow), and the total pyloric 
thickness diameter = 14 mm (white arrow).

Pyloric Volume: An abnormally large pyloric volume, greater 
than 1.5 cm³, is consistent with the diagnosis.

Pyloric diameter: A transverse diameter over 13 mm further 
supports the presence of HPS.

Additionally, ultrasound may demonstrate characteristic so-
nographic signs specific to HPS:

Antral nipple sign: In a longitudinal view, this sign is seen as a 
protrusion of the pyloric mucosa into the lumen of the antrum.

Cervix sign: Resembling the cervix on longitudinal view, this 
sign represents the elongated and narrowed pyloric channel.

Target or donut sign: A cross-sectional view that depicts the 
pyloric sphincter as concentric rings, resembling a target.

Retrograde peristalsis and exaggerated peristaltic waves: 
These are dynamic signs of peristaltic movement observed dur-
ing the ultrasound, suggestive of the stomach’s effort to over-
come the obstruction.

Treatment initially focuses on rehydration and electrolyte re-
balance, followed by surgical treatment with pyloromyotomy. 
This procedure, which can be done both by laparotomy and 
laparoscopy, has a high success rate and low morbidity, with a 
recurrence rate being rare and typically indicative of an incom-
plete initial procedure.
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