Hypertrophic Pyloric Stenosis

PEDIATRIC RADIOLOGICAL CASE
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Abstract

Male infants with persistent or projectile vomiting with a suspicion of hypertrophic pyloric stenosis (HPS) should be referred for
an abdominal ultrasound. Once HPS is suspected or confirmed, the initial treatment should be rehydration and correction of
electrolyte imbalances. Then, a pyloromyotomy (open or laparoscopic) is curative.**
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Case Summary

A term male infant presented
with weeks of vomiting. However,
there was a progression of vomiting
after feeding over the past 3 days
with non-bilious, non-bloody projectile
emesis three times per day. The infant
also had associated lethargy, decreased
urine and stool output, and weight
loss. Laboratory findings included
a potassium of 2.3 (normal=3.6-5.2)
mmol/L, sodium 126 (133-145) mmol/L,
chloride 75 (90-110) mmol/L, and
bicarbonate (C0O2)>40 (17-27). The
patient was fluid resuscitated and
electrolytes normalized prior to surgery,
after which a laparoscopic pyloromyot-
omy was performed.

Imaging Findings

Abdominal ultrasound (Figure 1) was
performed, and imaging of the pylorus was
abnormal and diagnostic of hypertrophic
pyloric stenosis (HPS).

Diagnosis

Infantile HPS.

Differential diagnoses based on
clinical findingsinclude midgut volvu-
lus, pylorospasm, gastroesophageal reflux,
gastric antral web, annular pancreas, and
duodenal stenosis.

Discussion

HPS is an abnormal thickening of
the pyloric sphincter obstructing gastric
emptying in infants. The cause of HPS is
unknown, but it usually presents between
2 and 6 weeks of life. The normal pyloric
sphincter is the thickening of the smooth
muscle that surrounds the gastric outlet
(pylorus). When the pyloric sphincter
contracts, gastric contents cannot be
propelled into the small intestine. When
the sphincter relaxes, gastric contents can
pass into the duodenum and continue to
be digested. In HPS, the pyloric muscle
hypertrophy obstructs flow between the
duodenum and the stomach, leading to
an increase in intragastric pressure after
feeding, leading to projectile vomiting.'
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About one-third of children with the
condition do not present with projec-
tile vomiting.

The incidence of HPS is approximately
two to five per one thousand births. It
typically affects males more frequently
than femalesin a4:1ratio.” In families with
a child with HPS, the likelihood of another
child with the condition is increased. If
a female child has HPS, the incidence of
a future son with the condition is 20%.

If a male child has HPS, the incidence of
a future son with HPS is 5%.° While the
etiology is unclear, there is an increased
association of HPS with maternal smoking,
bottle-feeding, and macrolide antibiotic
exposure.*® Additionally, a portion of cases
may be attributable to a lack of nitric
oxide synthase, which prevents the smooth
muscle from relaxing.®

Typical symptoms involve postpran-
dial non-bilious projectile vomiting in
children less than 6 months of age. The
increased vomiting contributes to a variety
of symptoms. Infants may be lethargic,
dehydrated, and exhibit signs such as a
sunken anterior fontanelle, dry mucous
membranes, and lack of tears when
crying.” The diagnostic feature on physical
examination is palpation of an “olive-sha-
ped” mass in the right upper abdominal
quadrant and/or peristaltic waves moving
from the left to the right side (“caterpillar
sign”).® Approximately 20-40% of patients
do not have a palpable olive on examina-
tion by an experienced examiner.
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Figure 1. (A) Ultrasound of the pylorus in the long axis. The single wall thickness of the pylorus (+)
measures 5.5 mm, and the canal is elongated. (B) Ultrasound of the pylorus in the short axis. The
single wall thickness of the pylorus (+) measures 4.4 mm.
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Laboratory findings classically show
hypochloremic, hypokalemic metabolic
alkalosis; however, because diagnoses
are being made earlier in life due to
a high level of clinical suspicion and
confirmed with abdominal ultrasound,
about 88% of infants have normal
or minimally abnormal electrolytes at
presentation. Then, prior to surgery,
fluid therapy is instituted to correct the
electrolyte imbalances.” Hypernatremia or
hyponatremia may be seen in these infants
due to associated dehydration.

Ultrasound is the diagnostic modality
of choice and will reveal pyloric wall
thickening of 3 mm or greater and a
length of 15 mm or greater. The “target
sign,” which appears as alternating rings
of high and low echogenicity, may be
seen due to the thickened pylorus. The
sensitivity of 97%, specificity of 100%, and
overall reliability and ease of use have
made ultrasound the standard method
by which pyloric stenosis is diagnosed
(Figure 1)."° Additionally, ultrasound has
the added benefit of not requiring the
use of radiation or contrast medium. If,
however, the ultrasound examination is

https://doi.org/10.37549/JPCR-25-0008

inconclusive, an upper gastrointestinal
series can be useful. The UGI findings
may demonstrate an elongated pylorus

(“string sign”), beak-like entrance to the
pylorus (“beak sign”), and bulging of
hypertrophied pyloric muscle (“shoulder
sign”). Abdominal radiography lacks the
same sensitivity and specificity and is

not recommended. Abdominal radiogra-
phy, however, may show gastric distension
but is not diagnostic. Infants with HPS
will be cured with a pyloromyotomy.
Laparoscopic pyloromyotomy is currently
the procedure of choice. Complications
from pyloromyotomies are rare and

more common in open procedures. The
outcomes from pyloromyotomy are very
goodinthe pediatric age group, and infants
will grow and thrive.

Conclusion

Male infants with persistent or projectile
vomiting with a suspicion of HPS should
bereferred foranabdominal ultrasound.
Once HPSissuspected or confirmed, the
initial treatment should be rehydration and

correction ofelectrolyteimbalances. Then,
apyloromyotomy (open or laparoscopic)
iscurative."
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