PYLORUS ULTRASOUND
Ultrasound Protocols

Preprocedural preparation
• NPO (nothing by mouth) for three hours
• NPO guidelines do not need to be followed for emergent examinations
• Clear liquids (e.g., Pedialyte) preferable to milk or formula when deviating from
NPO guidelines
•
•
•
•

Equipment
High-frequency linear transducer (5-12 MHz)
Small footprint high frequency annular array or curvilinear probe often beneficial
Warm gel

Examination
• Crying prior to and during the examination leads to aerophagia and obscuration
of important structures by the distended air-filled stomach.
• Explanation of the procedure to the parents helps allay anxiety (even young
infants react to parental anxiety). Parents should be prepped as to how they can
assist during the examination, particularly by entertaining and calming the baby.
• Providing the infant with a pacifier that is coated with cherry syrup or other
sweetener during the examination can be helpful for an upset baby.
• The room should be warm and quiet.
Patient positioning
• Supine positioning is usually sufficient, particularly for infants who have fasted
appropriately.
• If the pylorus is not visible on initial imaging, use a pillow to incline the baby and
rotate slightly into the right side down position (to promote passage of gastric
fluid into the antrum and pylorus, and displace air into the fundus).
Scan technique
o Position transducer in a transverse oblique plane parallel to the right lower costal
margin.

o Angle the transducer slightly downward to utilize the liver as an acoustic window.
o Typically, the pylorus is just medial to the gallbladder.
o Scan the epigastrium, utilizing transducer pressure to displace bowel gas.
Provide reassurance to parents that this will not harm the baby.
o Be sure to adequately image the antrum, pylorus, and duodenal bulb.
o The most common pitfall is gastric overdistention, which displaces the antrum and
pylorus posteriorly. Techniques to deal with this situation include:
o Lateral position of the transducer toward the right flank.
o Or, right lateral decubitus infant positioning followed by slowly turning to the
supine or left posterior oblique positions during scanning.

Anatomy
Arow: pylorus
A: antrum of stomach (contents hyperechoic if milk or air,
hypoechoic if clear fluid
D: duodenal bulb
gb: gallbladder
panc: pancreas
smv: superior mesenteric vein
sma: superior mesenteric artery
ivc: inferior vena cava
Note the normal thickness of the hypoechoic muscle layer of
the pylorus and normal short channel length
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Image documentation
o Anatomically-positioned long axis and short axis views of the pylorus
Longitudinal

Transverse

Pyloric muscle is peripheral hypoechoic layer. On the transverse image, this results in a target pattern
of hypoechoic muscle (white line) that surrounds hyperechoic mucosa.

o Real-time observation in the long axis orientation is essential to assess for
temporal changes in morphology.
o Channel length and muscle thickness typically decrease during gastric emptying.
o Multiple long axis images and/or cine clips should be recorded to document any
temporal changes in morphology

Empty pylorus lumen on 1st image. Echogenic formula on 2nd image (arrow). Gas in lumen on 3rd image.

o Long axis cine clips of the pylorus during gastric emptying are most useful when
static images are equivocal.
o Prolonged attempts at acquiring gastric emptying images are usually not
necessary if static images are clearly normal.
o Having the child consume Pedialyte (preferable to milk/formula) and right
posterior oblique positioning can facilitate this portion of the examination.
o Recorded measurements:
o Depth of single (anterior) layer of the hypoechoic pyloric muscle.
o Be careful to avoid off-midline or tangential images that can cause the false
appearance of muscle thickening.
o Either short axis or long axis images can be utilized for this measurement
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o Minimum channel length.

o Document position relative to gallbladder.
o Document relationship to duodenal bulb (D).
The bulb typically contains gas and fluid. It
may have a triangular or tubular configuration.

Imaging pitfalls
o Measurement of channel length and/or muscle thickness during contraction
(potential false positive).
o
o
o
o

Prolonged contraction due to pylorospasm (potential false positive).
Measurement on tangential images (potential false positive).
Mistaking the thin-walled gastric antrum for pylorus (potential false-negative).
Mistaking the gastroesophageal junction for pylorus (potential false-negative)

Infantile hypertrophic pyloric stenosis (IHPS)
Gastric outflow obstruction in affected infants is caused by muscle hypertrophy of the
pylorus. This causes thickening of the pyloric wall and lengthening of the pylorus.
Edema and thickening of the pyloric mucosa are also common. The dominant clinical
presentation is that of excessive vomiting in a young infant. The peak age range of
presentation is between three and six weeks; presentation after three months of age is
rare.
KEY SONOGRAPHIC FINDINGS OF IHPS
o Pyloric muscle layer thickness; positive if greater than 4 mm; negative if less than
3 mm; equivocal at 3-4 mm.
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o Pyloric channel length (must be persistent during real-time observation): Positive
if greater than 20 mm; equivocal if 11 to 19 mm.

Trans

o Supplemental suspicious findings:
o Bulging of thickened pyloric muscle into the fluid-filled antrum (cervix sign),
most often visible between peristaltic waves.
o Protrusion of hyperechoic thickened pyloric muscle into the fluid-filled
antrum (antral nipple sign) (arrows in 2nd image below).
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Differential Diagnosis
Pylorospasm
o Transient thickening of the pyloric muscle and transient elongation of the pyloric
channel. The apparent muscle thickening typically is less pronounced than that of
IHPS.
o The spasm sometimes is associated with peptic ulcer disease or antritis
o The mucosa of the antrum or pylorus in these infants often appears thickened
and irregular. Occasionally, an ulcer is visible. Real time observation over several
minutes is essential to avoid confusion with IHPS.

Focal foveolar hyperplasia
o Lobulated or polypoid thickening of mucosa, with normal muscle layer.

https://doi.org/10.7863/jum.2009.28.1.81

Early phase of IHPS
o Borderline measurements. Repeat ultrasound can be performed in a few days.
Fluoroscopic upper GI is also an option.
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Midgut volvulus
o Clockwise twisting of superior mesenteric vein and bowel around the superior
mesenteric artery (whirlpool sign).

o Proximal duodenal dilation.
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Videos
https://www.youtube.com/watch?v=UUgFHvQl_Zg
https://www.youtube.com/watch?v=UuHl6JyyAFM
https://www.youtube.com/watch?v=f_B4Fla40Qk
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