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Abstract: Infantile hypertrophic pyloric stenosis (IHPS) is the most common gastrointestinal disease occurring 

in the first few weeks of life presenting as gastric outlet obstruction. IHPS occurs much more frequently in 

males than in females. In the present study, we retrospectively analysed 44 infants with IHPS comprising 36 

males and 8 females (4.5:1). Majority (61.36 %) were diagnosed in the 5
th
 and 6

th
 week, even though 65.9 % 

had the initial symptom onset in the 2
nd

 and 3
rd

 week with mean delay in diagnosis of 22 days. The mean age at 

presentation was of 40.18  11.68 days. Most patients had acid base imbalance and electrolyte imbalance; 

elevated bicarbonate level (HCO3>25 mmol/L) was observed in 27 patients (81.8 %), pH was above 7.45 in 26 

of 33 patients (78.79 %), hypochloraemia (Cl<95 mmol/L) was found in 31 of 44 (77.27 %), hyponatraemia 

(<135 mmol/L) was observed in 23 patients (52.27 %), and 27 patients (61.36 %) displaying hypokalemia (<3.5 

mmol/L). All infants underwent successful open pyloromyotomy. 

Keywords: Infantile hypertrophic pyloric stenosis, pyloromyotomy, electrolyte imbalance, acid-base 

imbalance. 

 

I. Introduction 
Infantile hypertrophic pyloric stenosis (IHPS) is a gastric outlet obstruction of infancy resulting from 

hypertrophy and thickening of the circular muscle of the pylorus. IHPS occurs much more frequently in males 

than in females [1,2]. Caucasians are more frequently affected than the Afro-Caribbeans and Asians [2]. Even 

though its etiology is still unclear, environmental and genetic components seem to play a major factor [3]; its 

incidence has been reported as 0.9 to5.1/1.000 live births [4]. Infants with IHPS typically present with projectile, 

non-bilious vomiting occurring at 2 – 8 weeks, 10 – 30 minutes following feeds, and which may progress to 

dehydration, progressive weight loss, and characteristic hypochloraemic and hypokalaemic metabolic alkalosis 

[1,4-6]. Pyloric stenosis is treated by pyloromyotomy with excellent prognosis [6]. The average age of 

presentation was 5 weeks with an average weight of 4 kilograms [4]. Although diagnosis can be made by 

palpation of an olive-shaped mass in the right upper quadrant, abdominal ultrasonography and barium studies 

are usually necessary for establishing the diagnosis [7]. In the present study, the clinical features, the 

biochemical changes and the outcome of children with IHPS are analysed. 

 

II. Materials And Methods 
It is a retrospective analysis of infants diagnosed and treated in the last 5 years and 10 months from 

January 2010 till October 2015 by the same surgical team. All infants with confirmed diagnosis of IHPS by 

ultrasonography and treated with open pyloromyotomy were included. The diagnosis were made by clinical 

features, palpable lump (olive) and the ultrasonographic findings of the pylorus by using the criteria of pyloric 

muscle thickness of > 4 mm, pyloric length of >16 mm.  

Detailed clinical data including sex, age of onset, clinical features, palpable lump (olive), other 

coexisting congenital defects, birth order, gestational age, weight, ultrasonographic findings, serum electrolytes 

concentration, pyloric circular muscle thickness, pyloric channel length and arterial blood gas were collected. 

The data was expressed using frequencies, percentages or mean and standard deviation (SD). Analysis of data 

was done by using Statistical Package for the Social Sciences (SPSS version 20.0; SPSS Inc, Chicago, US).  

 

III. Results 

There were 44 patients with IHPS during the past 5-years and 10 months period. There were 36 boys 

and 8 girls with the ratio of 4.5:1. All infants had classic projectile, and persistent non-bilious vomiting. Visible 

peristalsis was observed in 28 patients (63.64 %). Palpable mass (Olive) was felt in 32 patients (72.72 %). The 

age of symptom onset ranged between 5 and 42 days, with the mean of 17.98  9.78 days (Median = 15.5 days). 

The age of the patients at diagnosis ranged from 25 – 75 days with the mean of 40.18  11.68 days (Median = 

37.5 days) [Fig. 1]. Maximum number of patients were diagnosed in the 5
th

 and 6
th

 week (61.36 %, 27 of 44 
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patients), even though 29 patients (65.9 %) had symptom onset in the 2
nd

 and 3
rd

 week. The mean duration from 

first onset of symptoms to diagnosis was 22.2  4.7 days (range 14 – 40 days) (Median = 22 days). Forty 

patients (90.9 %) were full-term infants and the remaining four (9.09 %) were preterm babies with 

gestationalage ranging from 34 to 36 weeks. The mean weight at presentation was 3.77  0.37 kilograms (range 

from 3.2 to 4.8 kilograms). The firstborn child was noted in 72.72 % (32/44) of the cases, the second was 27.27 

% (12/44). There were 5 infants (11.36 %) with associated congenital malformations. There were 2 cases of 

inguinal hernia, 2 cases of patent ductus arteriosus and 1 case of umbilical hernia.  

 

 
Figure 1. Line chart showing age at diagnosis and symptom onset. 

 

In all the infants the ultrasonic findings were diagnostic of IHPS. The mean length of pyloric muscle 

was 19.18  1.99 mm (ranged 16 – 23 mm), and the mean thickness of pyloric circular muscle ranged from 4 – 6 

mm (mean of 5.02  0.82 mm). No patient required any other diagnostic investigation for confirmation of 

diagnosis. 

The hypochloraemia (Cl<95 mmol/L) was found in 31 of 44 (77.27 %) infants with the mean of 92.64 

 5.27 mmol/L (range of 82 – 105 mmol/L). Hyponatraemia (<135 mmol/L) was observed in only 23 patients 

(52.27 %) with the mean of 131  6.22 mmol/L (range of 116 – 140 mmol/L), and 27 patients (61.36 %) 

displaying hypokalemia (<3.5 mmol/L) with the mean of 3.45  0.32 mmol/L (range of 2.9 – 4.3 mmol/L). The 

results of arterial blood gas analysis were available for 33(75 %) patients at admission. An elevated bicarbonate 

level (HCO3>25 mmol/L) was observed in 27 patients (81.8 %) with the mean level of 29.21  3.97 mmol/L 

with the range of 23 – 38 mmol/L and pH was above 7.45 in 26 of 33 patients (78.79 %) with the mean of 7.48 

 0.38 (range 7.4 – 7.55). 

The mean duration of time taken for the dehydration, acid-base imbalance and electrolyte imbalance to 

be corrected before the surgery was 1.39  0.49 days (range of 1 – 2 days) and the mean duration of hospital 

stay was 3.36  0.49 days (range of 3 – 4 days). There was no surgical site infection following the surgery. The 

feeding was initiated after 12 – 24 hours after the surgery. Twelve (29.55 %) patients had occasional episodes of 

regurgitation and vomiting for 2 – 3 days following   initiation of feeding which were self-limiting. There was 

no mortality in the study population. 

 

IV. Discussion 
IHPS is the most common gastrointestinal disease in the first few weeks of life. The male-to-female 

ratio is about 4:1, ranging from 2.5:1 to 5.5:1 [1,2,16]. In our series, the male to female ratio was 4.5:1 against 

the 6.02:1 of Feng et al [8]. The ability to palpate the olive varies with the experience and persistence of the 

examiner and ranges from 40-100% [9]. In our study, olive was palpable only in 32 patients (72.72 %). In most 

cases, the typical projectile, non-bilious vomiting usually occurred between the age of 2 weeks and 8 weeks 

[2,5]. The median age at presentation was 6 weeks in our study against 5 weeks of other studies [10,11].The 

median symptom duration between age of symptom onset and age of diagnosis was about 7 to 8 days [10,12]. In 

our study the median symptom duration was 22 days which was comparable with 25 days of Feng et al [8]. 

The weight at presentation was 3.77  0.37 kilograms which is comparable with 3.85  0.89 kilograms 

of Feng et al [8]. Though IHPS is characterized by familial occurrence, there was no family history in our study. 
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Only 5 cases (11.36 %) had co-existing other congenital defects against the finding of the Feng et al (65 of 316 

cases, 20.6 %) [8]. Associated congenital anomalies may be present in 6–20% of the patients with IHPS [13]. 

The cardiovascular system congenital defects were the most common, followed by the gastrointestinal tract 

congenital defects and central nervous system congenital defects [8]. 

Gotley found 61% of patients had elevated bicarbonate and 29% of infants had hypochloraemia at 

admission [10]. In a study of 283 infants, Papadakis found that 88% had no electrolyte abnormalities on 

admission [14]. But in our study, 81.8 % had elevated bicarbonate and 77.27 % had hypochloraemia, 52.27 % 

hyponatraemia and 61.36 % hypokalemia. More patients had electrolyte and acid-base imbalanced as compared 

to other studies as our patients presented with longer symptom duration (mean - 22.2 days) which was in 

accordance with the finding of authors that the duration of symptoms had an important influence on the 

biochemical parameters [10,12,15,16]. 

Ultrasonography has a high sensitivity and specificity in diagnosing IHPS with an accuracy 

approaching 100% in diagnosing IHPS [17,18]. Therefore, ultrasound examination has been largely applied to 

diagnose IHPS. In our study, the ultrasonography findings were diagnostic in all the patients (accuracy of 100 

%) as proven by the intra-operative findings. The UGI barium series requiring oral contrast with the risk of 

aspiration to indirectly outline the pylorus and the exposure to ionizing radiation made a rare choice for 

diagnosing IHPS [17,18]. 

 Many studies have described the pyloric muscle thickness of 3 – 4.5 mm as borderline [7,18,19] and  

muscle wall thickness of 2 mm is generally considered normal. According to Hernanz-Schulman[18], the 

circular muscle thickness ranged from 3.3 to 7.0 mm,and the mean was 4.660.7 mm. In our study, the thickness 

varied between 4 and 6 mm, with the mean of 5.02  0.82 mm, and the diagnostic accuracy by ultrasound was 

100 %. The mean length of the pyloric channel was 19.18 mm against the findings of Feng et al [8] which was 

20.8  3.8 mm. Many authors have described different abnormal length of the pyloric channel in IHPS; 

Rohrschneider et al [19] found that pathologic limits were 15 mm for pyloric length, whereas Reed et al [20] 

believed the abnormal elongation of the pyloric canal is defined as greater than 12 mmin length for IHPS. So 

many scholars have concluded that the muscle thickness was the most accurate criterion to make the diagnosis, 

while the length of the pyloric channel is seemingly less important, although this measurement may be useful in 

cases where muscle thickness is within borderline [7,19]. 

Vomiting following pyloromyotomy is usually self limiting. Although frequency of vomiting is related 

to type of feeding regimen, duration is independent of the timetable or composition of post-operative dietary 

regimen [21]. Duration of post-procedure vomiting is variable, with reports of 3.5% to 24% of infants with 

continued emesis more than 48 hours after surgery [21]. In our study, twelve (29.55 %) patients had vomiting 

after the initiation of feeding upto 2 – 3 days after the surgery. 

 

V. Conclusion 
Maximum patients were diagnosed in the 5

th
 and 6

th
 week (61.36 %), even though 65.9 % had the 

initial symptom onset in the 2
nd

 and 3
rd

 week with mean delay in diagnosis of 22 days. Most of the patients 

suffered from acid-base imbalance, hypokalemia, hypochloraemia and hyponatraemia. So, any infants with 

persistent vomiting in the first few weeks after birth, IHPS should be considered to facilitate early diagnosis 

with the resultant decrease in the morbidity of the late diagnosis. 
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