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Hypertrophic pyloric stenosis (HPS) is a commonly

encountered surgical condition that occurs in infancy, but

not in neonates. This report describes a 10-day-old male

patient with atypical presentation of HPS, with an incidental

diagnosis of eventration of the left diaphragm. The

symptoms were present since birth with nonprojectile,

nonbilious vomiting and gastric distension. A contrast

study showed a gastric outlet obstruction with the

possibility of gastric volvulus. Emergency surgery

established the diagnosis. To the best of our knowledge,

the association of HPS with diaphragmatic defect and

gastric volvulus is rare, and few cases have been reported

in the literature. Ann Pediatr Surg 10:133–135 �c 2014
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Introduction
Hypertrophic pyloric stenosis (HPS) occurs at a rate of

one to four per 1000 live births in White infants but is

seen less in non-White children. Male infants are affected

more often with a 4 : 1 male to female ratio. Risk factors

for HPS include family history, sex, younger maternal age,

being a first-born infant, and maternal feeding pat-

terns [1]. It is caused by hypertrophy of the circular

muscular layer of the pylorus, resulting in elongation and

thickening of the pylorus and may progress to complete

obstruction of the gastric outlet. Pyloric stenosis usually

appears at 2–8 weeks after birth and the mean age at

diagnosis is 3 weeks [2]. Huang et al. [3] found that only

8.41% of patients were diagnosed before 3 weeks of age in

a study on 214 infants with HPS, confirming that

neonatal HPS is rare but does exist. The group diagnosed

before 3 weeks of age did not demonstrate any statistical

difference in terms of the male sex predilection, positive

family history, and frequency of coexisting malformation,

and showed short timeframe of diagnosis with longer

duration of hospital stay.

HPS has been found to be associated with certain

malformations such as malrotation [4], chronic gastric

volvulus [5,6], diaphragmatic eventration [5], diaphrag-

matic hernia [7], genitourinary tract abnormalities, and

esophageal atresia [4,7].

Case report
A 10-day-old infant presented with a history of non-

projectile, nonbilious milky vomiting since birth. He was

born full term with normal Apgar score and weight of

3.5 kg.

The antenatal ultrasound examination was normal.

Patient examination revealed mild dehydration, soft lax

abdomen, no palpable mass, and normal male genitalia.

Laboratory investigation showed metabolic alkalosis (pH

7.50, PCO2 42.6 mmHg, HCO3 32.7 mmol/l) and electro-

lytes (sodium 139 mmol/l, potassium 5 mmol/l, chlorine

96 mmol/l). The plain chest and abdominal radiography

showed a mediastinal shift to the right side, elevation of

the left hemidiaphragm, stomach distention, and the

nasogastric tube coiled up below the left diaphragm

(Fig. 1). Upper gastrointestinal (UGI) contrast study

showed the stomach distended, rotated, and laying below

the elevated left diaphragm with complete gastric outlet

obstruction (Fig. 2). A diagnosis of gastric volvulus with

eventration of the left diaphragm was made. The patient

was taken to the operative room and laparotomy was

performed.

The intraoperative findings were distended, thick walled

stomach, no gastric volvulus, mild eventration of the left

diaphragm, and pyloric olive (Fig. 3). Pyloromyotomy was

performed.

An intraoperative fluoroscopy with installation of Omni-

paque contrast (GE Healthcare, USA) through the

nasogastric tube showed the passage of the contrast from

the stomach to the duodenum and upper jejunum, and

the possibility of other associated anomalies such as

intestinal malrotation was ruled out.

The eventration of the left diaphragm was left alone for

conservative management.

The postoperative period was uneventful. The patient

was discharged on third postoperative day. After 6 months

of follow-up, patient was doing well with no vomiting and

gain of weight.

Discussion
HPS usually appears at 2–8 weeks of life as nonbilious

projectile emesis. The mean age at diagnosis is 3 weeks of

age. The emesis is progressive and can lead to gastritis [2].

The initial emesis may appear to be reflex and, with

progress of the disease, becoming forceful [1].
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Fig. 1

(a) Plain chest and abdomen radiography in the supine position shows left diaphragm elevation (arrow). Reaching the seventh rib with distended
stomach, the nasogastric tube (arrow head) coiled and seen superimposed, over the lower left lung, the mediastinum shifted to the right side and
normal gas distribution in bowel. (b) Plain chest in the left lateral position shows that the left diaphragm is intact and elevated more than the right side
(arrow).

Fig. 2

(a and b) Upper gastrointestinal study series shows gastroesophageal junction (arrow head) is in a normal position, the fundus (wide arrow) is
positioned below the pylorus, the pylorus is in the left upper abdomen with complete cutoff gastric outlet (thin arrow).
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In our case, the vomiting was nonprojectile that can be

explained by early presentation.

The bilious emesis does not rule out HPS. It reported to

be present in 1.4% of the affected infants and hematem-

esis because of gastritis present in 5% of the infants with

HPS [8].

Diagnosis is made typically by history and physical

examination augmented by radiographic imaging such as

ultrasound or UGI contrast study [1,2].

The previously described ‘classical’ features of HPS such

as hypochloremic, hypokalemia, metabolic alkalosis,

palpable pyloric mass, and emaciation are now reported

less frequently.

The reason for this change is likely due to HPS being

diagnosed earlier because of the use of ultrasound [8,9].

The association of HPS with chronic gastric volvulus and

diaphragmatic eventration has been reported [5,6]. In

addition, the association of diaphragmatic hernia with

gastric volvulus has been reported [10,11]. Kotobi et al.
found congenital diaphragmatic hernia in 65% of the

children with acute gastric volvulus, and 84% of those

aged less than 1 month [10].

Generally, gastric distention, regardless of the cause, can

cause rotation of the stomach in neonates and infants

with lax or immature ligaments, with the possibility of

gastric volvulus increased in patients with abnormal large

amounts of subdiaphragmatic space [5]. Because the

main symptoms of chronic gastric volvulus are recurrent

projectile vomiting, abdominal distention, and failure to

thrive overlap those of HPS, the differential diagnosis can

be difficult [5]. In our case, the patient presented earlier,

at 10 days old with nonprojectile milky vomiting since

birth. The coexistence left diaphragmatic eventration

with gastric outlet obstruction and abnormal position and

configuration of the stomach, which masked the HPS and

raised the diagnosis of acute gastric volvulus that required

emergency surgical exploration.

Although the association between HPS and other

anomaly is rare, it should be kept in mind when facing

similar conditions.

Conclusion
We report a 10-day-old boy who presented with

nonprojectile milky vomiting since birth. Radiological

study showed stomach rotation and lying below the

eventrated left diaphragm with gastric outlet obstruction,

which raises a range of differential diagnosis at the top

gastric volvulus, HPS, intestinal malrotation, and pyloric

web. The diagnosis of HPS was established during

surgery. We recommend intaoperative UGI in such cases

to rule out unexpected associated other anomalies.
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Fig. 3

Pyloric olive.
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