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Summary

Infantile hypertrophic pyloric stenosis (IHPS) is
the most common cause of gastric outlet
obstruction in infants with a prevalence of 1.5 to
4.0 per 1000 live births. It has been suggested that
the incidence is increasing. USG is the most useful
method for diagnosis supplanting physical
examination and pyloromyotomy is the time
honored treatment option. A retrospective review of
the patients of IHPS admitted in the department of
Pediatric Surgery, Chittagong Medical College
Hospital (CMCH) Chittagong, Bangladesh from
January 2008 to December 2012 was done. Help
was also taken from yearly departmental audits of
2008 to 2012. Data were analyzed with regard to
occurrence, seasonal variation, gender variation,
presentation, diagnosis, treatment and outcome.
Statistical analysis was performed by the chi-square
test, and mean and percentage values were
calculated. P<0.05 was considered to be statistically
significant. There were 42 patients of IHPS. Age
range was 5 days to 1 year 8 months with mean age
of 79 days. Male to Female ratio was 2.5:1. There
was no significant difference between the rate of
occurrence of ITHPS and gender (P=0.5). There
were 2 peaks on seasonal variations of IHPS
during summer and winter but quarterly
distribution was not statistically significant. Non-
bilious vomiting was the most common clinical
presentation and USG was the most useful
investigation. Pyloromyotomy was done in all
patients and persistent vomiting (24%) was the
most common complication. The occurrence of
IHPS was 0.29% of all admissions. There was no
significant gender or seasonal variations. USG has
replaced clinical examination as the most effective
tool for diagnosis. Ramstedt pyloromytomy is still
the choice of treatment on the basis of outcome.

1. Associate Professor of Pediatric Surgery
Chittagong Medical College, Chittagong
2. Assistant Registrar of Pediatric Surgery
Chittagong Medical College, Chittagong
3. Assistant Professor of Pediatric Surgery
Chittagong Medical College, Chittagong
4. Medical Officer
Bangladesh Institute of Tropical & Infectious Diseases, Chittagong

Correspondance : Dr Md Akbar Husain Bhuiyan
e-mail: akbarbeverly@yahoo.com

Key words

Infantile hypertrophic pyloric stenosis; gender;
seasonal variation; ramstedt pyloromyotomy.
Introduction

Infantile hypertrophic pyloric stenosis (IHPS) is the
most common cause of gastric outlet obstruction in
infants [1]. Though the prevalence of IHPS ranges
from 1.5 to 4.0 per 1000 live births in Caucasian
infants, it is less prevalent in African-American and
Asian children [2]. But reports have suggested that
the incidence is increasing [3,4]. It occurs more in
boys than in girls, with a ratio of approximately 2:1
to 5:1[2]. Though the exact cause is not known, it
has been associated with several variables including
both environmental and familial factors. It is now
thought to be caused by a mechanism other than a
developmental defect. Thus it is generally agreed
that THPS is not a congenital abnormality [1,2]. Risk
factors for HPS include family history, gender,
younger maternal age, being a first-born infant,
maternal feeding patterns, the method of feeding
(breast-feeding versus formula feeding), seasonal
variability, erythromycin exposure, and transpyloric
feeding of premature infants [5-9]. The pylorus in
IHPS is an enlarged, pale muscle mass usually
measuring 2 to 2.5cm in length and 1 to 1.5cm in
diameter [2]. Histologically, there is both muscle
hypertrophy and hyperplasia primarily involving the
circular layer and hypertrophy of the underlying
mucosa [1]. Nonbilious projectile vomiting, started
at at 2 to 8 weeks of age with a peak occurrence at 3
to 5 weeks; visible peristaltic waves in the left upper
part of the abdomen; and hypochloremic,
hypokalemic metabolic alkalosis are cardinal
features of IHPS [1]. A definitive diagnosis can be
made in 75% of infants with ITHPS by careful
physical examination of the upper part of the
abdomen. Unfortunately, this is becoming a lost skill
and USG has become not only the most common
initial imaging technique for the diagnosis of IHPS
but also the standard for diagnosing IHPS. USG has
essentially supplanted physical examination as the
diagnostic test of choice for IHPS [1]. The generally
accepted criteria for a positive US study are a
pyloric muscle thickness of 4mm or more and a pyloric
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channel length of 16mm or greater [1]. The mainstay
of therapy is typically resuscitation followed by
pyloromyotomy [1]. Here we report our experiences
of IHPS with regard to occurrence, seasonal
variation, gender variation, presentation, diagnosis,
treatment and outcome.

Materials and methods

Study design : Retrospective study

Period of study : Study period was between Jan
2008- Dec 2012 ( total 05 years)

Place of study : This study was carried out in the
department of Pediatric Surgery,Chittagong Medical
College Hospital (CMCH) Chittagong, Bangladesh.
Study Subjects : Patients admitted and diagnosed as
IHPS in the department of Pediatric Surgery, CMCH
were evaluated. Within the study period in a total of
66 patients, provisional diagnosis of IHPS was made.
Among them 42 patients were finally diagnosed as
IHPS based on operative findings. Other patients
were excluded from the study. Incomplete and
inadequate records were excluded from the study.
Sample size : The sample size was 42.

Data Collection : Hospital records of patients
diagnosed as THPS were evaluated retrospectively.
Help was also taken from yearly departmental audits
of 2008 to 2012. Record file of each patient was
scrutinized to check clinical features (eg. Non bilious
vomiting, dehydration, abdominal distention,
convulsion, malnutrition, visible peristalsis,
palpation of olive like mass) and investigations
(electrolytes, abdominal USG) to ascertain whether
the diagnosis fit well or not. Outcome including
morbidity, mortality and complications were
evaluated. Total number of patients in a year and
during the study period was calculated.

Data analysis: Year wise data were compiled and
compared with these. Data were evaluated to see the
yearly percentage of patient bulk, sex, age, seasonal
variations, presentation, treatment, surgical
intervention and outcome. Data were analyzed by
SPSS 17. Statistical analysis was performed by the
chi-square test, and mean and percentage values
were calculated. P<0.05 was considered to be
statistically significant.

Results

Of the 66 patients with provisional diagnosis of
IHPS admitted in the department of Pediatric
Surgery, CMCH during the 5 year period (Jan 2008-
Dec 2012), 42 patients were finally recorded as cases
of THPS based on per-operative findings. Among the
other 26 patients, 13 were diagnosed as malrotaion
of gut, 2 midgut volvulus, 2 duodenal diaphragms,
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1 antral web; 5 patients left the hospital and 3
patients died before operation. Age range was 5 days
to 1 year 8 months with mean age of 79 days. 12
patients were less than 1 month, 23 between 1 and 2
months and 7 patients were more than 2 months old.
Male (30) suffered more than the female (12) with
Male to Female ratio was 2.5:1. There was no
significant difference between the rate of occurrence
of THPS and gender (P=0.5). Table I shows the sex
distribution of IHPS cases.

There were 2 peaks on seasonal variations of THPS.
One is during the winter in the months of October to
January and the other is during the summer in the
months of May and June. The highest number was in
the month of May. Figure-1 shows the seasonal
variations in the occurrence of IHPS. But When
quarterly distribution of cases were compared with
total number of admitted patients, there was no
significant difference found among the quarters
(P=0.4). Table-II shows the quarterly distribution of
cases.

38(91%) patients had history of non-bilious
vomiting. Table-III shows the clinical features of the
patients.

On abdominal examination, olive like mass could be
palpated in 19(45.24%) patients and was not found
in 23 (54.76%) patients. Serum electrolyte was
abnormal in 31(73.81%) patients and normal in
11(26.19) patients. USG of pylorus was done in all
patients and showed hypertrophied pylorus.

Ramstedtpyloromyotomy was done in all patients
with 31(73.81%) patients needing correction of
electrolyte imbalance prior to surgery. Figure-2
shows per operative pictures of THPS.

Most common complication was persistent vomiting
after surgery all of which resolved after giving oral
gastroprokinetic (Domperidon). Table-IV shows the
complications. There were 4 (9.52%) deaths, 2 from
severe dyselectrolytemia and 2 from sepsis.

Table I : Sex distribution of IHPS cases.

Sex Total admissions  [HPS Percentage
Female 4846 12 0.25
Male 9691 30 0.31
Total 14537 42 0.29

P value=0.5
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Fig 1 : Monthly variations in the occurrence of IHPS.

Table II : Quarterly distribution of cases.

Quarter Total Admissions IHPS  Percentage
It 3426 10 0.29
2nd 3820 14 0.37
3 3640 6 0.16
4th 3651 12 0.33

P value= 0.4

Table III : Presentations of the patients.

Presentations No Percentage
Non-bilious vomiting 38 90.48
Bilious vomiting 4 9.52
Severe dehydration 10 23.81
Convulsion 3 7.14
Visible peristalsis 2 4.76
Abdominal distension 2 4.76
Malnutrition 21 50.00
Jaundice 2 4.76

Fig 2 : Per-operative view of IHPS (A-Olive like mass
of pylorus, B-pyloromyotomy).
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Table IV : Complications of pyoloromyotomy.

Complication

Perforation at myotomy site 2 4.76
Duodenal perforation by forceps injury 1 2.38
Wound infection 3 7.14
1

Burst abdomen 2.38
Persistent vomiting needing gastro-prokinetics 10 23.81
Convulsion 3 7.14
Delayed recovery from anesthesia 6 1429
Mesenteric tear 3 7.14
Needed re-exploration (pyloric perforation,

duodenal perforation, burst abdomen) 3 7.14
Death 4 9.52

Discussion

During these five years of study period there were 42
patients of IHPS in whom pyloromyotomy was done
which was 0.29% of all admissions. 26 other patients
who presented with persistent non-bilious vomiting
were initially diagnosed as IHPS, but were later
ruled out on the basis of investigation and operative
findings. Mean age of presentation (2 months 19
days) was later than the peak occurrence of vomiting
in the literature (3 to 5 weeks), which signifies that
patients were presented late for surgical care [1].
There were only 12 (29%) patients who presented
before 1 month of age. It may be due to this delayed
presentation, 10 (24%) of our patients presented with
severe dehydration and 31 (74%) had electrolyte
imbalance which needed correction. There were also
3 patients who were much delayed presenter (more
than 1 year), probably with milder form of IHPS [10].

Though male suffered more than the females with a
male to female ratio of 2.5:1, it was not statistically
significant as the number of admission for other
disease was also more in male with a male to female
ratio approaching towards 2:1. There were 2 peaks
on seasonal variations of IHPS. One is during the
winter in the months of October to January and the
other is during the summer in the months of May and
June. The highest number was in the month of May.
The seasonal variation of the occurrence of IHPS has
varied in different studies in the past [11-15]. But
causes of disease prevalance are not clear. One
previous study suggested that a higher incidence of
IHPS was found in infants born in the third quarter
(July—September) [12]. Dodge et al. reported that
more THPS infants were born in winter months, and
the peak admission season was during the winter
[11]. However, seasonal variation was not found by
Rasmussen et al. and Lemessa et al[13-14]. Our
study did not show significant differences among the
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four seasons. Most of the patients (38) presented
with non-bilious vomiting and 4 had bilious
vomiting. 3 patients presented with convulsion who
were 2.5 months, 2 months and 1.5 months old.
Two of the patients presenting with convulsion died
of their disease. Twenty one patients had
malnutrition and 10 had severe dehydration. One
patient had jaundice. Literature suggests that 2% to
5% of infants have jaundice from indirect
hyperbilirubinemia, which is believed to be
secondary to glucuronyltransferase deficiency [5].
Though IHPS is not usually associated with other
anomalies, 1 of our patients had associated tongue
tie and 1 had right inguinal hernia (Hydrocele).
Clinical examination had been debated to be the
most effective tool for diagnosis; but in our series in
only 45% patients a clear mass could be felt and all
the patients underwent USG. This is consistent with
other studies where USG is gradually replacing
clinical examination as a more reliable tool for
diagnosis [1]

Ramstedtpyloromyotomy was done in all patients.
Operations were done by different surgeons with
different level of expertise. Prophylactic antibiotic
(Amoxycillin/Ceftriaxone) was used in all cases,
though there are debates regarding its usefulness [16-
19]. A recent survey of members of the British
Association of Paediatric Surgeons on the Surgical
practice for infantile hypertrophic pyloric stenosis in
the United Kingdom and Ireland showed that more
than 50% of pediatric do not routinely prescribe
antibiotics [20]. Prophylactic antibiotic was used by
more surgeons using the umbilical incision due to an
increased risk of wound infection by umbilical skin
flora (Staphylococcusepidermidis)[20]. All the
operations in our series were performed through a
classical right upper quadrant (RUQ) incision;
though several other approaches have been currently
advocated for pyloromyotomy including the
umbilical skinfold incision popularized by Tan and
Bianchi and laparoscopy pioneered by Alain et
al[16-17]. Though medical treatment by Atropine
was used in early days and still is practiced in some
centers, our protocol is to do pyloromyotomy for
IHPS patients [21].

The most common complication was persistent
vomiting after surgery (24%) which resolved with
gastroprokinetics within a week. Emesis has been
reported to be a frequent finding for a few days in
the postoperative period but usually resolves
spontaneously. This emesis may be from pyloric
edema, gastroparesis, pylorospasm, or GER [22]. In
1 patient there was unfortunate complication of
duodenal perforation caused asa result of holding
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the duodenum with Babcock forceps during
delivering the pylorus through the wound. This
patient later needed re-exploration and repair of
perforation and recovered uneventfully. Two patients
developed perforation of pyloric mucosa which was
closed and myotomywas done on the opposite site.
These patients also recovered uneventfully. This
complication was far less than some other reported
series [22]. The available literature suggests that
earlyrecognition and closure of an incidental
perforation is not associated with an increased
incidence of morbidity[22-24].

Complications after pyloromyotomy (mucosal
perforation, bleeding, wound infection, wound
dehiscence, and incisional hernia) have been
reported with a rate of up to 8% [25-26]. The 3
largest studies looking at pyloromyotomy have
involved a total of 570 infants and have shown rates
of wound infection of between 3% and 7%,
dehiscence rates of 0% to 2.6%, and perforation rates
of 3.3% to 14.8% [27-29]. There were 4 deaths; 2
from severe dyselectrolytemia and 2 from sepsis.
Death rates were more than that of reported in most
literatures, probably due to the delayed presentation
as well as failure of early correction of fluid and
electrolyte loss. There were no cases of recurrence
which was reported in some reports[30].

Conclusion

The occurrence of IHPS was 0.29% of all
admissions. There was no significant gender or
seasonal variations. USG has replaced clinical
examination as the most effective tool for diagnosis.
Ramstedtpyloromytomy 1is still the choice of
treatment on the basis of outcome.
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