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ABSTRACT

Introduction: Infantile Hypertrophic Pyloric Stenosis (IHPS) is
the most common surgical cause of non-bilious vomiting in
infancy and in the developed world. It is more common among
male infants with a peak age at presentation of 4 weeks. This study
aims to review the mean age at the time of diagnosis, serum
electrolyte changes, ultrasonographic pyloric dimensions and
surgical outcomes in IHPS at a tertiary children’s hospital in
Nepal.

Methods: A retrospective chart review of patients with IHPS who
presented to Kanti Children’s Hospital between June 2016 and
June 2020 was performed. Data on age, sex, laboratory and
ultrasonographic dimensions, treatment and outcomes of treatment
were collected and analysed.

Results: The clinical record of 150 infants were retrieved and
analysed who were diagnosed according to the clinical
manifestations, laboratory and ultrasound examination from 2016
to 2020. The mean age at presentation was 46.57 &+ 27.3 days with
male preponderance of 84%. The proportion of IHPS cases with
hyponatremia and hypokalemia was 31.3% and 18.0%
respectively. The mean pyloric muscle thickness and pyloric length
was 5.4 mm and 20.28 mm respectively. All cases were managed
with Ramstedt pyloromyotomy with an average length of hospital
stay of 5.03 days. There was no mortality and also no significant
major complications.

Conclusions: This study has shown that IHPS is a common
condition in our setting. More attention should be paid to diagnose
early. Paediatricians and general surgeons should have high index
of suspicion in infants with non-bilious vomiting to avoid delay in
diagnosis.
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INTRODUCTION

Infantile Hypertrophic Pyloric Stenosis (IHPS) is
caused by circular muscular hypertrophy at the
pylorus causing incomplete gastric outlet
obstruction. The incidence of IHPS is 2 — 4 / 1000
live births in Western populations but is much
lower (1 / 1000 live births) in African and Asian
populations.! It is more common among male
infants with a male to female sex ratio estimated at
4-6:1.2 Ninety-five percent of cases of IHPS
present between the third and 12" week of life,
with a peak age at presentation of four weeks.>*
This condition accounts for one third of non-bilious
vomiting occurrences in infants and is the
commonest surgical cause of non-bilious vomiting
and the reason for laparotomy before one year of
age.l”

Several studies have shown that the classic
electrolyte abnormalities of hypochloremic,
hypokalemic, metabolic alkalosis is present in less
than 50% of the patients with pyloric stenosis.® The
etiology of IHPS remains unknown, existing
evidence suggests that environmental and genetic
factors might contribute to the development of this
disease.” Ultrasound is the most accepted and used
method in diagnosing IHPS, especially when
combined with the history of projectile emesis and
the hypochloremic metabolic alkalosis.®
Pyloromyotomy is considered to be an effective

treatment for IHPS and the complication rates vary
between 4.6 and 12%.°

The aim of this study was to review the
demographic patterns, serum electrolyte changes as
well as ultrasonographic pyloric dimensions and
surgical outcomes in patients with IHPS and to
compare our findings with studies in other parts of
the world.

METHODS

A retrospective study was carried out at Kanti
Children’s Hospital, Kathmandu, Nepal from June
2016 — June 2020. The diagnosis of IHPS was
made clinically by the typical clinical presentation
of non-bilious vomiting, gastric peristalsis, palpable
pyloric tumour and by abdominal ultrasound on
which IHPS is characterised by increased pyloric
muscle thickness > 3 mm and pyloric channel

length 15 mm or greater.® The study was approved
by the Medical Ethics Committee of Kanti
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Children’s Hospital. The sample size was
calculated according to the article “Hypertrophic
pyloric stenosis in the Third World, Tropical
Doctor”, where SD of the mean age of neonate at
presentation of THPS was 2.6 weeks! and sample
size of 141 was calculated. Data were extracted
from the medical records division of this hospital.
The following information was collected: gender,
age at diagnosis, weight, length of hospital stay,
electrolyte levels at presentation (serum sodium
and serum potassium), ultrasonographic data
(pyloric muscle thickness and pyloric length),
treatment and outcomes. All analyses were
performed on SPSS version 20. Mean and standard
deviations was determined for continuous variables
whereas proportions and frequency tables was used
to summarise categorical variables.

RESULTS

Over the study period, clinical data of 150 cases of
IHPS were retrieved who were confirmed using
abdominal ultrasound. Among them 84% were
male, resulting in a male: female ratio of 5.25:1.
The mean age at the time of presentation and
diagnosis was 46.57 £ 27.31 days (range: seven —
190 days) and the mean weight of the infant at
diagnosis was 3.7 £ 0.82 kg (range: 1.8 — 6.0 kg).

Non-bilious vomiting was the most common initial
symptom and in all the infants the ultrasonic
findings were diagnostic of IHPS. The mean length
of pyloric muscle was 20.28 + 3.65 mm (Range
14.7 — 29 mm), and the mean thickness of pyloric
circular muscle was 5.4 = 0.99 mm (Range 3.5 —
7.5 mm).

On admission, mean concentration of serum
sodium was 136.5 = 5.67 mmol/L and that of
potassium was 4.3 = 0.85 mmol/L. Hyponatraemia
(< 135mmol/L) and hypokalemia (< 3.5mmol/L)
were observed in 31.3% and 18.0% of cases
respectively. The mean duration of time taken for
the dehydration and electrolyte imbalance to be
corrected before the surgery was 1.61 days (range
of one to 12 days). All the cases had undergone
open pyloromyotomy through a transverse right
upper quadrant incision. Due to lack of facility at
our centre, laparoscopic pyloromyotomy modality
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Table 1. General Data of IHPS (n=25)

Variables Mean SD
Age at presentation (in days) 46.57  27.310
Gender Male (84%)

Weight (in kg) 3.7 0.82
Sodium 136.54 5.67
Hyponatremia 31.3%
Potassium 43 0.85
Hypokalemia 18.0%

Length of hospital stay (LOS, 5.03 2.2
In days)

Pyloric length (in mm) 20.28 3.65
Pyloric Thickness (in mm) 54 0.99

of surgery was not used. The mean duration of
hospital stay was 5.03 + 2.2 days (range of two to
14 days). There was no surgical site infection
following the surgery and no other significant
major complications. There was no mortality in the
study population.

DISCUSSION

IHPS is a common abdominal surgical disorder in
infants and has been reported to be the most
common cause of gastric outlet obstruction in
infancy and the commonest surgical cause of
vomiting.” This study is a hospital-based analysis
of 150 patients with IHPS in Kanti Children’s
Hospital of Nepal who were diagnosed according to
clinical manifestations, laboratory and ultrasound
examination from 2016 to 2020. In this study, 84%
of the patients were male, the male-to-female ratio
was 5.25:1 which is comparable to the global ratio
of 4:1 — 6:1.1° The weight at presentation was 3.7
kg which is comparable with 3.78 + 0.69 kg of Li
Jing et al.”, 3.85 0.89 kg of Feng et al.!!

The mean age at presentation was 46.57 days in our
study which is higher than a mean age of 26.5 +
26.6 days of Feng et al., 34 days of Li Jing et al.
and 40.18, 11.68 days of Singh et al.”-!.12 and
comparable to 49.16 + 21.4 days recorded by
Ezomike et al.!3> This delayed presentation is a
common phenomenon in developing countries
which may be due to lack of awareness in families
who consider vomiting as a normal physiological
response and ignore it. It can also be due to prior
visits to peripheral hospitals before presenting to a
tertiary care centre. Therefore, it is necessary to
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Figure 1. Age distribution at presentation

raise awareness in young parents about IHPS to
avoid delay in diagnosis.

Electrolyte changes were variable showing both
normal and abnormal levels. Hyponatremia was
recorded in 31.3% and hypokalemia in 18% which
was less in frequency as compared to other
studies.!?!3 This could be due to the presentation of
such cases to other centres prior to referral to our
center, where the electrolyte imbalance had been
corrected. Analysis regarding acid-base, chloride
and bicarbonate levels was not done due to lack of
ABG machine at our centre.

Ultrasonography is a simple, reliable and non-
invasive technique in diagnosis of THPS.? In our
study, ultrasonography was done in all the patients
and ultrasound findings were confirmed pre -
operatively. According to Hernanz - Schulman, the
circular muscle thickness ranged from 3.3 to 7.0
mm, and the mean was 4.66 0.7 mm.!* In our
study, the thickness varied between 3.5 and 7.5
mm, with the mean of 541 mm, and the mean
length of the pyloric channel length was 20.28 mm
against the findings of Feng et al. in which pyloric
channel length was 20.8 - 3.8 mm and muscle
thickness was 5.4 = 1.0 mm against Li Jing et al. in
which pyloric channel length was 19.4 + 2.5 mm
and muscle thickness was 4.8 + 0.7 mm, Singh et
al. in which pyloric channel length was 19.18 1.99
mm and muscle thickness was 5.02 0.82 mm.”-!1.12

All had open pyloromyotomy through a transverse
right upper quadrant incision. Facility of
laparoscopic pyloromyotomy was absent in this
centre and thus was not possible. Non-operative
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management with the use of atropine sulphate was
not employed in the patient management.

The mean overall length of hospital stay in our
study was 5.03 days which was comparable to
Saula et al. 5.1 days! and less than few studies 9.45
days in Ezomike et al., 6 days in Li Jing et al.”.!13
but more than few studies by Singh et al and Taylor
et al where the duration was 3.36 days and 4.3 days
respectively.!>!5 It was mainly due to late
presentation to our centre with more time required
for full resuscitation before surgery. It took an
average of 1.61 days from admission to surgery
with a mean postoperative hospital stay of 3.43
days. However, there was no mortality and no
significant major complications.

The potential limitation of this study is the fact that
it lacked external validity and the information about
some patients was incomplete in view of the
retrospective nature of the study. This might have
introduced some bias in our findings. Poor
documentation of data leading to exclusion of many
patients was another limitation in our study.
Similarly, absence of data on several risk factors
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