Evolution in the Recognition of Infantile Hypertrophic Pyloric Stenosis
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ABSTRACT. Purpose. To analyze changes in the clinical condition at presentation and methods of establishing the diagnosis of infantile hypertrophic pyloric stenosis (IHPS).
Methods. Retrospective review of patients who underwent pyloromyotomy (PM) for suspected IHPS at two
institutions from 1969 through 1994 was performed. For
the purposes of comparison, the population was divided
into five equal time periods.
Results. Over the 25-year period, 901 infants underwent PM. Patients presented at a younger age, weighed
more, and had a shorter length of illness in the most recent
time period. Hypochloremic alkalosis was found half as
frequently in the most recent time period compared to the
earliest group. A palpable pyloric tumor was present in 79%
of patients in the earliest time period compared with 23% in
the most recent time period. Sixty-one percent of patients in
the earliest group and 96% in the latest group underwent an
imaging study, reflecting the referring physician’s evaluation before referral to the surgeon.
Conclusions. Currently, patients with IHPS less frequently present with the clinical hallmarks of the disease.
The use of imaging studies to establish the diagnosis has
become common practice. The result has been the diagnosis
of IHPS before alkalosis has developed, a shorter clinical
course, less morbidity, and a shorter postoperative hospital
stay. Pediatrics 1997;100(2). URL: http://www.pediatrics.org/
cgi/content/full/100/2/e9; pyloric stenosis, pyloromyotomy,
diagnosis, hypochloremic alkalosis, upper gastrointestinal
series, abdominal ultrasonography.
ABBREVIATIONS. IHPS, infantile hypertrophic pyloric stenosis;
UGI, upper gastrointestinal series; U/S, ultrasound; PM, pyloromyotomy; PLOS, preoperative length of stay; TLOS, total length of
stay.

T

raditionally, the diagnosis of infantile hypertrophic pyloric stenosis (IHPS) is based on a
history of projectile, nonbilious vomiting, and
palpation of a pyloric tumor.1,2 The presence of hypochloremic alkalosis has also been associated with
IHPS.3 Infants with historical but not physical findings consistent with IHPS undergo radiologic evaluation by either upper gastrointestinal series (UGI) or,
more recently, abdominal ultrasound (U/S) to establish the diagnosis. The increased reliance of radiologic tests to diagnose IHPS has been ascribed to
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inexperienced examiners not palpating a pyloric tumor and subsequently proceeding with further evaluation.4 – 6 To evaluate temporal trends in the presentation and methods of diagnosis of IHPS, we
performed a review of patients who underwent pyloromyotomy (PM) in the past 25 years.
PATIENTS AND METHODS
A retrospective chart review of patients who underwent PM for
suspected IHPS at two teaching institutions between 1969 and
1994 was performed. All patients were examined and subsequently operated on by one of the authors (T.J.C., J.R.C., M.W.H.).
Only patients with confirmed IHPS at the time of surgery were
included in this analysis. Data included demographic information,
history of illness, physical findings, admission laboratory values,
and results of any imaging study performed. The preoperative
and total length of stay were calculated in hours from the dates
and times of admission, operation, and discharge. For the purposes of comparison, the study population was divided into five
groups representing 5-year increments. When appropriate, values
were expressed as a mean with standard deviation. All five groups
were compared using analysis of variance. Comparison of the
earliest with the most recent group was performed with the Student’s t test for continuous variables and the x2 test for categorical
variables. A P value of less than .05 was considered statistically
significant. All tests were performed using the SPSS for Windows
version 6.1 statistical program (SPSS Inc, Chicago, IL).

RESULTS

Over the 25-year period, 901 infants underwent PM
for IHPS. Overall, 81% of patients were male infants.
The mean age was 38 days (range 0 to 171 days) and the
mean weight was 3934 g (range 2040 to 6840 g). A
family history of pyloric stenosis was found in 12% of
patients. Prematurity was present in 4% of patients.
Congenital anomalies were found in 11% of patients.
Only 1 infant underwent a negative exploration.
Analysis of the five time periods demonstrated
that patients presented at a younger age, weighed
more, and had a shorter length of illness in the most
recent interval (Table 1). The prevalence of prematurity and positive family history of pyloric stenosis
did not vary over time. The frequency of palpation of
a pyloric tumor by the pediatric surgical staff decreased significantly over time (P , .001).
Electrolytes including sodium, potassium, and
chloride were assessed at the time of admission in
98% of patients. Blood gas analysis was obtained in
10% of patients. Serum bicarbonate was added to the
standard electrolyte panel in 1981 at one hospital and
1983 at the second hospital; therefore, analysis including bicarbonate is limited to the later half of the
study. Metabolic derangements at admission were
found less frequently over time (Table 2). Hypochloremia (defined as a serum chloride of less than 90
mEq/L) or alkalosis (defined as a pH of greater than
7.46) decreased in frequency in the later years (Fig 1).
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TABLE 1.

Demographic and Physical Characteristics

Sex
M
F
Age (days)
Weight (g)
Palpable pyloric tumor
Length of illness (days)

TABLE 2.

1969–1974

1975–1979

1980–1984

1985–1989

1990–1994

(n 5 118)

(n 5 179)

(n 5 186)

(n 5 197)

(n 5 221)

100 (85%)
18 (15%)
40.9 6 22.3
3746 6 724.8
93 (79%)
12.3 6 12

138 (77%)
41 (23%)
39.1 6 20.5
3890 6 687
93 (52%)
16 6 19.7

155 (83%)
31 (17%)
34.7 6 18.7
3963 6 727
80 (43%)
7.2 6 9.0

159 (81%)
38 (19%)
39.1 6 21
4009 6 732
50 (25%)
8.9 6 10

178 (81%)
43 (19%)
38.3 6 19.6
3978 6 836
32 (23%)
7.68 6 7.3

Admission Laboratory Data

Sodium (mEq/L)
Potassium (mEq/L)
Chloride (mEq/L)
Bicarbonate (mEq/L)
Blood pH

1969–1974

1975–1979

1980–1984

1985–1989

1990–1994

(n 5 118)

(n 5 179)

(n 5 186)

(n 5 197)

(n 5 221)

129.6 6 32.9
4.43 6 1.49
87.1 6 25.2
30.2 6 10.4
7.50 6 .09

138.5 6 10.9
4.76 6 .96
96.4 6 11.8
21.9 6 6.3
7.48 6 .07

135.8 6 17.8
4.59 6 1.0
96.0 6 15.8
27.1 6 7.2
7.52 6 .10

134.9 6 17.4
4.66 6 99
95.6 6 16.3
26.6 6 5.4
7.46 6 .10

137 6 9.8
4.74 6 .87
93.9 6 21.8
26.1 6 5.1
7.49 6 .07

An imaging study, either an UGI or abdominal
U/S was performed in 90% of the entire study population. Eighty percent of these tests were ordered by
the referring physician, not by the pediatric surgeon.
UGI was used exclusively until 1983 when U/S was
introduced to both hospitals as an alternative diagnostic test in patients with suspected IHPS. One imaging study was performed in 61% of patients in the
earliest time period compared with 96% in the most
recent time period (Fig 2). Diagnostic imaging was
ordered by the referring physician increasingly over
time, ranging from 74% in the earliest time period to
86% in the most recent time period.
Preoperative length of stay (PLOS) varied throughout the study (Fig 3). The PLOS was initially greater
than 1 day; however, it declined to .68 days during the
middle portion of the study period. An increase in the
PLOS to greater than 1 day was found again in the
most recent time frame. The total length of stay (TLOS)
initially declined then remained stable.
DISCUSSION

The clinical hallmarks of IHPS include a male infant between 2 and 3 weeks of age with nonbilious,
projectile vomiting.3 In the past, a palpable pyloric

Fig 1. The proportion of infants in each time period with hypochloremia, Cl ,90 mEq/L and alkalosis, pH .7.46.
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tumor was detected in 70% to 90% of patients with
IHPS.1,2,7–10 Persistent vomiting of gastric contents
can lead to the development of dehydration and
hypochloremic alkalosis. The number of infants with
IHPS and marked electrolyte abnormalities requiring
treatment varies from 13% to 25% in several series.11–13 The degree of electrolyte abnormalities has
been associated with the length of illness.12–15
This analysis demonstrates that the aforementioned classical features of IHPS have decreased in
frequency over time. The length of illness before
admission declined during this study. Weight loss,
dehydration, and metabolic abnormalities became
less common. Physical examination yielded positive
findings in only 23% of infants in the last 5 years of
inquiry compared with 79% in the first 5 years. Presumably, palpating a pyloric tumor in healthier, less
emaciated, vigorous infants was more difficult, decreasing the sensitivity of the physical examination.
Macdessi5 also found a significant decline in palpable
pyloric tumors over time, but an association with
duration of illness was not established.
Imaging studies were routinely used to diagnose
IHPS in the last 10 years of this study. Studies published before 1975 reported between 8% and 38% of
infants with IHPS undergoing radiologic evaluation
before surgical intervention.1,2,7–10,16 –18 However, diagnostic imaging was utilized increasingly in more recent
series.5,6
The referring physician ordered the majority of diagnostic tests performed before referral. Others have
demonstrated a similar pattern.6,9,14 Presumably, a pyloric tumor was not palpated by the referring physician
and this prompted further evaluation of the patient’s
vomiting. Increased usage of imaging modalities to
diagnose IHPS has raised the concern that physical
examinations by inexperienced physicians has lead to
the performance of unnecessary tests.4 – 6,19,20 During the
earlier periods of this study, 72% of UGIs ordered by
referring physicians subsequently had a pyloric tumor
palpated by the pediatric surgeon. However, in the last
5 years of study, only 21% of imaging studies ordered
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Fig 2. The proportion of infants who had diagnostic studies in
each time period. The use of UGI declined as U/S was more
commonly utilized. Both UGI and U/S in combination have
become common. Less than 10% of infants had only physical
examination as the sole diagnostic study.

Is the early use of an imaging study necessary? Is it
more cost-effective to obtain an UGI or U/S in an infant
who has been vomiting for a few days to rule out IHPS
or risk the infant becoming dehydrated from persistent
vomiting and require hospitalization for electrolyte abnormalities? If we use PLOS as an indicator of the
patient’s clinical status to determine the cost of hospitalization for dehydration, an estimated .52 days are
needed to correct metabolic abnormalities. (This calculation reflects the difference between the PLOS during
the earliest time period of this study [1.2 days] when
more patients had metabolic derangements, and the
middle portion of the study [.68 days] when fewer
metabolic derangements were encountered). The current charge of an UGI or U/S at our hospitals is less
than a half-day of hospitalization.
We recommend the following algorithm to diagnose IHPS: when an infant presents with vomiting,
attempts to palpate a pyloric tumor should be made.
If the primary physician is unable to palpate a pyloric tumor but has a high index of suspicion, a pediatric surgeon should examine the patient. If a pyloric
tumor is palpated, the patient should undergo PM. If
no tumor is palpated or a pediatric surgeon is not
available, an imaging study should be performed.
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