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Abstract

Pyloric stenosis occurs in 1 of every 200-300 live births and is four times more common in males than in females. Reports of pyloric stenosis in
premature neonates are rare. We present a case of pyloric stenosis in premature female identical twins of a triplet birth whose father also had pyloric
stenosis. The incidence of pyloric stenosis in premature infants and in identical twins, the age and manner of presentation and the clinical courses of
these infants is presented. The potential mode of genetic inheritance is also reviewed.
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Abbreviations: EGA: Estimated Gestational Age; NICU: Neonatal Intensive Care; DOL: Day of Life; CGA: Corrected Gestational Age; OR: Operating Room

Introduction

Pyloric stenosis remains the most common cause of intestinal
obstruction in infants. It occurs in 1 of every 200-300 live births
and is four times more common in males [1,2]. The condition may
run in families and affected infants are more likely to have blood
types B or O [3]. In premature neonates, symptoms are subtle, and
pyloric stenosis has been reported rarely [4].

We describe neonates delivered of a triplet pregnancy, in which
two of the neonates were identical twins and both developed
pyloric stenosis. The father had pyloric stenosis as an infant. We
review the presentation of pyloric stenosis in these neonates, and
review the literature related to pyloric stenosis in identical twins,
in premature infants, and in children of parents who had pyloric
stenosis as an infant.

Patient presentations

The triplets were born to a 35 y/o mother whose pregnancy
was initially two fertilized ova in which one ovum subsequently
split. The mother had a history of post-partum haemorrhage in a
previous pregnancy resulting in sensitization to Anti-E and Anti-C.
The pregnancy was uncomplicated except for the triplet gestation,
preterm labor, and the potential for transplacental transfer of
haemolytic antibodies.

At294/7 weeks gestation, the mother underwentan emergency
Caesarean section secondary to abruptio placenta. Apgar scores on
Baby Girls A and B were 9 at one minute and five minutes. Baby
Girl C had Apgar scores of 8 at one minute and 9 at 5 minutes.
Each infant required intubation and surfactant administration in
the operating room (or), and all were admitted to the neonatal
intensive care unit (NICU). Birth weights were 990, 1020 and 1260
grams, respectively for Girls A, B, and C. Triplets B and C were noted
to be the identical twins.

The infants progressed well as developing premature infants.
Triplet B was started on feedings on day of life (DOL) #7, and full
feedings were reached on DOL #20. The feedings, a combination
of breast milk and Enfamil premature 24 cal/oz formula, were
well tolerated with no gastric residuals, abdominal distension or
formula intolerance. On DOL #57, at a corrected gestational age
(CGA) of 37.5wks, she had a residual consisting of 30mL of a 40mL
feeding. Her physical examination was benign, her abdominal girth
remained stable, and the abdominal film obtained at that time
showed a paucity of gas in the intestine. There was no evidence
of obstruction or necrotizing enterocolitis. Subsequent feedings
continued to have intermittent residuals consisting of clear
gastric secretions and partially digested formula. At this time, the
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father acknowledged that he had pyloric stenosis as an infant.
An ultrasound of the abdomen on DOL #60 was equivocal for the
diagnosis of pyloric stenosis, so the infant was transferred to a
children’s hospital with paediatric surgical services for further
evaluation. A repeat ultrasound of the pylorus in this now 2.1kg
infant showed a wall thickness of 4mm and channel length of
20mm, findings consistent with pyloric stenosis. The infant’s
electrolytes were corrected, and she underwent Pyloromyotomy
via a transumbilical technique on DOL #63 [5]. After surgery, the
infant’s feedings were gradually advanced. On post-op day #6 she
achieved full enteral feedings, and she was able to be discharged to
home on DOL #84 at a CGA of 41.4wks.

Triplet C had feedings started on DOL #4. Her feedings were
also a combination of breast milk and Enfamil premature 24cal/oz
formula, which were well tolerated. On DOL #81 and a corrected
gestational age of 41.1 weeks, she developed projectile vomiting. An
abdominal ultrasound was performed, and she too was transferred
for surgical evaluation. The abdominal ultrasound on DOL #83
in this 2.8kg baby revealed a pyloric wall thickness of 4mm and
channel length of 17mm. The patient underwent Pyloromyotomy
by a laparoscopic technique [6]. She achieved full enteral feedings
on post-op day #3 and was able to be discharged to home on DOL
#82 ata CGA of 41.2wks.

Triplet A remained asymptomatic and was discharged to home
on DOL #56 at a CGA of 37.4wks. She had an uneventful hospital
course for a premature newborn infant.

Discussion

The earliest accounts of pyloric stenosis were given by Patrick
Blair in 1717 and Hezekia Beardsley in 1788 [7]. However, it
wasn’t until 1888 when the Danish paediatrician, Hirsch sprung,
established the condition as an entity when he described two cases

[2]-

Pyloric stenosis occurs in 1 of every 200-300 live births and
is four times more common in males [1,2]. It is rare in Asians and
is two to three times more common in Caucasian than African
American infants [8]. Although usually an isolated anomaly, 7% of
infants will have other conditions such as intestinal mal-rotation,
urinary tract obstruction, and oesophageal atresia [2].

As was the case for the identical twins presented in this case,
it is recognized that if one twin develops pyloric stenosis, 80-
90% of the time the other twin will as well [9-11]. Early cases of
monozygotic twins in which only one member was affected were
first reported by Lasch and Sheldon [11,12].

While pyloric stenosis is reported to occur more frequently in
first born males [8], our patients were both females. They were
the third pregnancy for this mother and the first for this father. In
addition, their blood types were A positive, while blood types B and
O tend to occur more frequently in patients with pyloric stenosis

(3]

Schechter et al. [13] noted that pyloric stenosis was diagnosed
later in premature infants than in term infants, although when

measured in terms of post-conceptual age, it is actually an earlier
presentation. In our patients, the age of diagnoses were 8.5wks and
12wks, compared to the range of 3 to 8 weeks in term infants. Yang
et al. [9] reported a lag time between the developments of pyloric
stenosis in twins. In their series of twins with EGAs between 32
and 35 weeks, the length in time between diagnoses in each twin
pair was 1 to 4 weeks. In our patients, there was 24 days between
the symptomatic developments of pyloric stenosis. The longer time
between diagnoses in our patients may have been related to their
younger EGA of 29.4wks.

In 1928, Cockayne et al. [14] reviewed cases of parents who had
pyloric stenosis and subsequently, whose infants developed pyloric
stenosis. Of the 212 families they studied, 528 children were born
and 221 were affected with pyloric stenosis. Of these, 185 were
males and 36 were females. Parents who have had pyloric stenosis
as an infant have a 10-20% chance of having a child who also has
pyloric stenosis. In our patients, the father had pyloric stenosis
repair as an infant.

While a contrasted upper gastrointestinal series has historically
been the method of confirming pyloric stenosis, this has been
gradually replaced by ultrasonography [15]. The diagnostic criteria
for ultrasound focus on two measurements: muscle wall thickness
and channel length. In 1932, Meuwissan and Slcof were the first
to report measurements of the pyloric channel and comparisons
of lengths in affected infants [7]. Currently, the diagnostic ranges
for muscle wall thickness and channel length are 3-4.8mm for
muscle thickness, and from 12 to 19mm for channel length [16].
A retrospective review of 190 infants found a strong correlation
between infant weight and channel length, although not muscle
thickness, which may impact diagnostic criteria for premature
infants [17]. Another study of 87 patients found the muscle
thickness and channel length were less in premature infants but this
difference did not reach statistical significance [18]. In this same
study, prematurity did not influence the sensitivity or specificity
of diagnostic ultrasound which emphasizes the point that real-
time evaluation of the pyloric channel opening and antropyloric
peristaltic activity by the ultra-sonographer are important adjuncts
[16].

Although the natural course of the condition is for the
hypertrophy to resolve after several weeks, survival rates for
infants in the pre-surgical era were dismal due to their succumbing
to dehydration and malnutrition. Early surgical procedures
included gastroenterostomy, pyloroplasty, and forcible dilatation
via gastrostomy [2]. It was not until 1912 when Ramstedt described
the Pyloromyotomy technique, a curative development touted
as being one of the most “outstandingly successful operations”
in the history of surgery [7]. In 1986, Tan and Bianchi reported
using a circum-umbilical incision approach thus leaving no visible
post-operation scar [6]. Laparoscopy has also been employed and
several randomized controlled trials have shown that laparoscopy
can be as safe and effective as open Pyloromyotomy [19].

In summary, pyloric stenosis can be subtle with non-distinct
symptoms in the premature infant. Due to other conditions
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associated with prematurity, the findings of emesis and gastric
residuals must be fully evaluated in view of other potential surgical
conditions such as necrotizing enterocolitis, malrotation and
volvulus. A high index of suspicion for pyloric stenosis can facilitate
the obtaining of ultrasonography necessary to make the final
diagnosis.
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