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Infantile Hypertrophic Pyloric Stenosis — Our Experience and
Challenges in a Developing Country
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Sub-Department of Pediatric Surgery, University of Nigeria Teaching Hospital, Enugu, Nigeria

Background: This study aims to evaluate the experience and challenges in managing patients with infantile hypertrophic pyloric stenosis (IHPS).
Patients and Methods: From January 2007 to December 2015, data from patients with IHPS were retrospectively acquired and analyzed using
SPSS version 15. Pearson correlation used to assess linear relationships and Student #-test to compare means. P < 0.05 was taken as statistically
significant. Results were expressed as percentages, means + standard deviation and illustrated in tables and graphs. Results: Twenty-six cases
were managed with the mean age at diagnosis 0f49.16 +21.4 days. Mean birth weight was 3.7 kg and mean weight at presentation was 3.3 kg.
Firstborn was affected in 29%; 91% were term deliveries; 9% were post-term; none was preterm; and 36% were exclusively breastfed. Mean
duration of symptoms was 25.6 + 18.9 days. Hyponatraemia was seen in 36%, hypokalaemia 37.5%, alkalosis 35% and hypochloraemia 62%.
Mean pyloric tumour length was 22.85 + 6.56 mm and pyloric wall thickness 5.51 + 1.36 mm. There was a significant correlation between
duration of symptoms and serum potassium level (R = —0.6326, P = 0.002). Mean symptom duration in patients with hypokalaemia was
39.88 +23.41 days and without hypokalaemia 17.15+9.78 days (P =0.006). Mean hospital stay was 9.45 + 3.27 days. Four patients developed
four complications and three patients died (11.5%). Mean age at presentation for pre-operative mortalities was 84 + 39 days and 46 + 17.98 days
for others (P = 0.015). Conclusions: IHPS presents late in our environment and occurs mainly in term males. There is a significant positive
relationship between duration of symptoms and serum potassium level and the mean duration of symptoms was significantly longer in those

with hypokalaemia. Pre-operative mortality was significantly associated with longer duration of symptoms.
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INTRODUCTION

The incidence of infantile hypertrophic pyloric stenosis (IHPS)
is dropping worldwide,!'*! and this has been linked to increased
acceptance and practice of exclusive breastfeeding in newborns.*4
IHPS is an acquired cause of gastric outlet obstruction in neonates
and younger infants. Demography of affected patients as well as
serum electrolyte changes and pyloric dimensions on ultrasound
are variable from different studies.’!” Some studies have also
asserted variation in pyloric wall thickness and pyloric tumour
length according to weight and age.”!%! Subsequently, proposals
have been made to use different diagnostic pyloric tumour wall
thickness and pyloric tumour length values in preterm babies!!!!
to avoid diagnostic pitfalls.

We therefore aimed to evaluate the demography, serum
electrolyte changes as well as ultrasonographic pyloric
dimensions of our patients and compare same findings with
results from studies in other parts of the world.
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Parients aND MEeTHODS

A descriptive, retrospective study designed to describe our
experience in managing pyloric stenosis at the Sub-department
of Pediatric Surgery University of Nigeria Teaching Hospital
Ituku/Ozalla Enugu, Nigeria. From January 2007 to December
2015, data from patients with the diagnosis of IHPS were
retrospectively acquired using patients’ folders and admission/
discharge records. The retrieved data included gestational
age at birth, birth weight, sex, age at presentation, weight
at presentation, birth rank, initial serum electrolyte values,
transabdominal ultrasound measurement of pyloric tumour
length and pyloric wall thickness, method of feeding before
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onset of symptoms, length of hospital stay and post-operative
complications. Each patient was initially adequately
resuscitated with intravenous fluid and electrolytes until
cardiovascular stability as well as normal serum electrolyte
levels are achieved before an open pyloromyotomy through a
short transverse right upper quadrant incision was done.

Data entry and analysis

Data entry and analysis were by Statistical Package for
the Social Sciences (SPSS version 15, Illinois, Chicago).
Pearson correlation coefficient was used to assess for linear
relationships amongst various paired sets of data. Negative
value suggests a negative correlation, while a positive value
suggests a positive correlation. Student #-test was used to
compare means. P <0.05 was taken as statistically significant.
Results were expressed as tables, graphs, percentages and
means + standard deviation, R-values and P values.

ResuLts

There were 26 cases of IHPS, 20 males (77%) and
6 females (23%) with M:F ratio of 3.3:1. Mean age at onset
of symptoms was 20.00 + 11.72 days (range 3-52 days),
while the mean age at diagnosis was 49.16 = 21.4 days (range
16-112 days) and mean duration of symptoms at presentation
was 25.59 + 18.97 days (range 5-75 days). In 14% (3/22) of the
patients, onset of symptoms occurred beyond 28 days of age.
In 86% (19/22) of the patients, onset of symptoms was on or
before 28 days of age. Only in 16% of the cases (4/25), were the
diagnoses made at or before the age of 28days. In the majority of
cases (21/25, 84%) diagnoses were made beyond 28 days of age.

Average birth weight was 3.7 kg + 0.76 kg
(2.6 kg—5.10 kg) and average weight at presentation was
3.39 kg + 0.66 kg (2.10 kg—4.6 kg).

In those with available data, the birth orders of the patients
were first in 29% (6/21) of patients, second in 9.5% (2/21),
third in 33% (7/21), fourth in 19% (4/21), fifth in 5% (1/21)
and sixth in 5% (1/21). In all 91% (20/22) of the patients were
term deliveries, 9% (2/22) post-date deliveries and there were
no preterm deliveries.

Modes of delivery were by spontancous vertex deliveries
16/22 (73%), elective caesarean section 2/22 (9%) and
emergency caesarean Section 4/22 (18%).

Exclusive breastfeeding was done in 36% (8/22) before the
onset of symptoms, while 64% (14/22) were not exclusively
breastfed.

Average serum sodium level was 134.95 + 7.07
(range 113-143 mmol/l); average serum potassium level
3.77+0.85 (range 2.6-5.72 mmol/1); average serum bicarbonate
level 27.38 + 4.78 (range 18-36 mmol/l) and average serum
chloride level was 89.76 £ 10.70 (range 70—105 mmol/l).

Hyponatraemia was seen in 8/22 (36%); hypokalaemia in
9/22 (37.5%); alkalosis in 6/17 (35%) and hypochloremia in
13/21 (62%).

Normal serum potassium levels were measured in 11/22 (50%),
normal serum sodium in 14/22 (64%), normal serum chloride
in 8/21 (38%) and normal serum bicarbonate in 8/17 (47%).

Hyperkalaemia was seen in 2/22 (9%) and low bicarbonate level
in 3/17 (18%). Urine pH could not be assessed as this was a
retrospective study and such data were not recorded in the folder.

Average pyloric tumour length was 22.85 mm £ 6.56 (15 mm—
35 mm) and mean pyloric wall thickness was 5.51 mm=+1.36 (3.2
mm-7.5 mm)

There was a strong correlation between duration of symptoms
and serum potassium level with serum potassium reducing
as the duration of symptoms increased (R = —0.6326,
P =0.002), [Tables 1 and 2 and Figure 1]. There was also a
significant correlation between age at presentation and serum
potassium level (R =—0.598, P=0.003), [Table | and Figure 2].

The average duration of symptoms in patients with
hypokalaemia was 39.88 £ 23.41 days and without
hypokalaemia 17.15 + 9.78 days (P = 0.006).

Table 1: Pearson correlation coefficients and P values

Pearson correlation P
coefficient

Duration of symptoms and serum —0.6326 0.002
potassium
Duration of symptoms and serum —0.2921 0.1872
sodium
Duration of symptoms and serum 0.053 0.818
chloride level
Duration of symptoms and serum 0.2344 0.3492
bicarbonate level
Duration of symptoms and pyloric 0.0928 0.7071
tumour length
Duration of symptoms and pyloric -0.3114 0.2244
tumour thickness
Weight and pyloric tumour length 0.322 0.1546
Weight and pyloric tumour —0.1244 0.6354
thickness
Age and pyloric tumour length 0.1597 0.5137
Age and pyloric tumour thickness —0.1288 0.6217
Pyloric length and thickness —0.1298 0.619
Serum potassium and serum HCO, —0.483 0.042
Serum chloride and HCO, —0.611 0.007
Serum sodium and HCO, 0.068 0.788

Table 2: Duration of symptoms and mean serum
electrolyte levels

<20days 20-40 days >40 days
Mean serum sodium 137 133 133
level (mmol/l)
Mean serum potassium 4.8 3.6 3.2
level (mmol/l)
Mean serum bicarbonate 26 30 28
level (mmol/l)
Mean serum chloride 90 90 91

level (mmol/l)
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There was a significant correlation between Serum Potassium
and bicarbonate levels with serum potassium reducing as
bicarbonate level rises (R = —0.483, P = 0.042), [Table 1].

Serum chloride level also decreased as serum bicarbonate
level increased (R=—0.611, P=0.007) [Table 1 and Figure 3].
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Figure 1: Serum potassium levels and duration of symptoms

6.00 -

Serum Potassium (mmol/l)
» o
o o
o o
.

i

=}

s}
L

R Sq Linear = 0.358
2.00

T T T T
20.00 40.00 60.00 80.00
age at presentation in days

Figure 2: Serum potassium and age at presentation
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Figure 3: Serum chloride and serum bicarbonate levels

All had open Fredet—Ramstedt pyloromyotomy through a
right upper quadrant transverse incision and under general
anaesthesia.

Mean hospital stay is 9.45 + 3.27 days (6-21 days). Mean
duration from admission to surgery was 5.07 = 3.39 days and
mean post-operative day at discharge is 4.58 + 2.03 days.

Four patients developed four post-operative complications (15%
complication rate), namely, two superficial wound breakdown,
one reactionary haemorrhage and one incisional hernia. There
was no case of incomplete pyloromyotomy or pyloroduodenal
mucosal injury.

Three patients died giving an 11.5% mortality rate: Two died
pre-operatively during resuscitation probably from severe
electrolyte imbalance and one died on operating table from
intra-operative anaesthetic complications.

Average age at presentation for pre-operative mortalities was
84 + 39 days and 46 + 17.98 days for others (P = 0.015).

Discussion

There has been a global trend towards reduction in the
incidence of IHPS!!-* though occurrence has always been more
among the Caucasian population.'?! This reduction in incidence
has been linked to the practice of exclusive breastfeeding
in the first few months of life.l'*4 In this study, a record of
26 cases in 8 years is lower than other single-centre studies in
the United States of America,” South Africa,!"¥ Malaysial'¥
and Australia™> but higher than another in Benin city Nigeria.?)

Although male preponderance has been established in IHPS
worldwide, the proportion of females in this study of 23% is
high when compared with some other studies.>!>!%

Late presentation with a mean age at diagnosis of
49 days (7 weeks) in this study is higher than a mean age of
4.6 weeks, 5.4 weeks recorded by Said et al.'” and Taylor
et al.,'"™ respectively, and comparable to 43.1 days recorded
by Leong ef al. in Taiwan.!"? Majority of our patients (86%)
presented late beyond the neonatal period despite the fact
that many (84%) had their onset of symptoms in the neonatal
period. This is mainly due to prior visits to peripheral hospitals
before presenting to a tertiary centre for care.

Since exclusive breastfeeding is thought to be protective against
[HPS,[3121 36% of our patients were exclusively breastfed
before onset of symptoms. The majority of the patients were
however not exclusively breastfed. In another study by Osifo
and Evbuomwan,™ in a different part of the country, no IHPS
was found among exclusively breastfed babies.

Some studies showed that patients are more likely to develop
IHPS following caesarean deliveries,* but in our study, only
27% had caesarean delivery while the majority were delivered
by the vaginal route.

In spite of the fact that preterm delivery is a known risk factor
for THPS,*!) none of our patients was born preterm, and this
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may be explained by high mortality of preterm babies in our
environment!''® as they may not alive till the peak age of
incidence of IHPS.

Most studies established that first birth order in a family is
associated with increased risk of IHPS while the second birth
and subsequent birth ranks beyond this are associated with
reduced risk of THPS.!°! Contrary to this established empirical
evidence, the current study showed the greatest number of
IHPS was found amongst the third birth order (33%), while
first birth had 29%. It may be difficult to draw conclusions
from this as it is not a population-based study and the sample
size is small.

Electrolyte changes were variable showing both normal and
abnormal levels. Hypochloraemia was the most common
electrolytes abnormality in this study, while in some other
study,!'® elevated bicarbonate was the most common. In Tutay
et al.,’) most patients had normal serum electrolytes with the
most common electrolyte anomaly being hyperkalaemia.

The present report [Table 3] and some earlier studies!! indicate
that electrolytes may be normal in the early presentation of
IHPS and gradually deranges when the duration of symptoms
increase and adequate resuscitations are not promptly
instituted.

Alkalosis drives potassium into cells hence leading to the
significant negative relationship in this study between serum
potassium and serum bicarbonate levels [Table 1].

There was a progressive decline of average serum potassium
level as the duration of symptoms increased [Table 3]. From
Nmadu report,”” almost all had alkalosis but with normal
serum potassium in early presenters and hypokalaemia in
those presenting after 3 weeks of symptoms. This result
corroborates findings in this study which found a significant
negative relationship between duration of symptoms and
hypokalaemia [Figure 1]. Furthermore, average duration
of symptoms was longer in those with hypokalaecmia when
compared with those without hypokalaemia.

There was a significant reduction in serum chloride level as
serum bicarbonate increased [Table 1]. This may be explained
by the fact that the sum of serum chloride and bicarbonate
remain fairly constant within a normal range so that changes
in one variable cause an opposite change in the other.

The current study recorded an average pyloric tumour thickness
of 5.51 mm at an average age of 49 days. Pyloric tumour wall

Table 3: Distribution of serum electrolyte levels amongst
the patients

Percentage  Percentage Percentage
elevated normal reduced
Serum sodium 0 64 36
Serum potassium 9 50 41
Serum bicarbonate 35 47 18
Serum chloride 0 38 62

thickness had negative correlation with weight, age and duration
of symptoms. These were however not significant [Table 1]. In
some other studies,”!% the mean pyloric tumour wall thickness
had a significant positive relationship with age and weight. In
consonance with our findings in patients with IHPS, another
study™ suggested that pyloric wall thickness however had
a negative correlation with age and weight in those without
IHPS. It is difficult to state why there is a negative correlation
between pyloric wall thickness and age and weight contrary to
some other studies®™!®! where the pyloric tumour wall thickness
increased with age and weight.

There is a positive relationship between pyloric tumour length
and age (P=0.51, R=0.16), duration of symptoms (P =0.71,
R=0.09) and weight (P=0.15, R = 0.32) though none of these
was statistically significant [Table 1]. In some other studies,”!%!
however, there were significant positive relationships between
age, weight and pyloric tumour length.

All had open pyloromyotomy through a transverse right
upper quadrant incision. There was no use of curvilinear
supraumbilical incision. Facilities for laparoscopic
pyloromyotomy were absent, and hence, this method was not
used. Non-operative management with the use of atropine
sulphate was not employed in the patient management.

Post-operative complication rate of 15% is high but
comparable to other African studies.["] All complications
were managed non-operatively. There was no incidence
incomplete pyloromyotomy or pyloroduodenal mucosal
perforation. In some other studies,['**! there were incomplete
pyloromyotomies and omitted mucosal perforations requiring
re-exploration.

Mortality rate in this study is higher than most other studies!!?22?!
and significantly related to late age at presentation (P =0.015).
These were two pre-operative mortalities during resuscitation
and one intra-operative mortality possibly from anaesthetic
complications. These may be related to the severe electrolyte
imbalance related to prolonged duration of symptoms before
presentation to the surgeon. Late presentation was also a strong
determinant of mortality in another African publication from
Tanzania.l?!!

Prolonged hospital stay (mean of 9.45 days) in this study is
comparable to some Asian!'? and African?!! studies but more
than some other published data™! and is mainly due to late
presentation and time to adequate resuscitation. It took an
average of 5.07 = 3.39 days from admission to surgery. This
duration accounted mainly for the time to full resuscitation
ensuring normal serum electrolyte indices and adequate
hydration before surgery is carried out. This is less than
duration reported by Chalya et al. in Tanzanial*"!

Limitations of study

This is a single-unit study in a low incidence area and with a
limited number of cases. Despite these limitations, we believe
that this study has provided basic data for our environment and
from which improvements can be made in future.
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Recommendations

We recommend large-scale prospective studies since incidence
dropping worldwide. Furthermore the effects of macrolide
antibiotics, maternal smoking during early pregnancy, maternal
overweight in pre-pregnancy period and young maternal
age (<25 years) on development of IHPS should be studied
in our environment.

CoNCLUSIONS

PS occurs mainly in term neonates. Presentation is generally
late with a significant negative relationship existing between
duration of symptoms and serum potassium level. Average
duration of symptoms was significantly longer in those with
hypokalaemia than those with normal serum potassium level.
There are also significant inverse relationships between serum
bicarbonate levels and serum chloride and potassium levels.
The most common electrolyte anomaly is hypochloraemia.
No significant relationships between age, weight, duration of
symptoms and pyloric tumour length and wall thickness were
noted. Pre-operative mortality was significantly associated
with longer duration of symptoms.
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