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Decline in the Rate of
Infantile Hypertrophic Pyloric Stenosis in
Breast Fed Infants

Anne Siiti ile Beslenen Bebeklerde
Hipertrofik Pilor Stenozu Oranindaki Azalma

ABSTRACT Objective: Infantile hypertrophic pyloric stenosis (IHPS) is an important cause of gas-
tric outlet obstruction secondary to hypertrophy and hyperplasia of circular pyloric muscle. Re-
cently, a decline in rates of IHPS has been reported in a number of countries. In our study, we
aimed to describe the prevalence of IHPS, associated risk factors and to investigate the association
between IHPS incidence and infants feeding practices. Material and Methods: Children with THPS
born in Konya Dr. Faruk Sukan Maternity & Children Hospital and Umraniye Education & Rese-
arch Hospital, from 1995 to 2009 were recruited for the study. Diagnosis of IHPS was confirmed by
surgically examination and ultrasonography in all cases. Results: The prevalence of IHPS from 1995
to 2009 was 0.22 per 1000 live births. The rate of IHPS declined from 0.88 per 1000 live births in
1995 to 0.09 in 2009. It was seen that 25.6% of 39 infants were breastfed. A statistically significant
difference between breast fed and not breast fed cases (p= 0.002, p< 0.01) was found. Conclusion:
Our findings showed the decline in the incidence of IHPS. With relevance to these findings, we sug-
gested that exclusive breastfeeding plays an important role in decrease rates of IHPS. Further stu-
dies are required in order to identify the association between genetic and environmental factors in
pathogenesis of THPS.
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OZET Amag: infantil hipertrofik pilor stenozu (IHPS), pilor kasinin hipertrofisi ve hiperplazisi so-
nucu olarak gelisen mide ¢ikigi tikanikliginin 6nemli bir nedenidir. Son yillarda, birgok iilkede
IHPS oranlarinda azalma bildirilmektedir. Calismamizda, IHPS prevalansini ve bununla iligkili risk
faktorlerini tanimlamayi, IHPS insidans: ve bebeklerin beslenme uygulamalar: arasindaki iligkiyi
aragtirmay1 amacladik. Gereg ve Yontemler: 1995-2009 arasinda Konya Dr. Faruk Sitkan Dogum
ve Gocuk Hastanesi ve Umraniye Egitim ve Aragtirma Hastanesinde dogan bebekler calismaya dahil
edildi. THPS tamsi cerrahi muayene ve ultrasonografi ile dogrulandi. Bulgular: THPS prevalans: 1000
canli dogumda 0.22 olarak saptandi. IHPS oraninda 1995 yih ile 2009 yili arasinda 1000 canl do-
gumda 0.88’den 0.09’a azalma tespit edildi. IHPS olan 39 bebekten %25.6’s1 anne siitii ile beslenir-
ken, %74.4’ti anne siitii almamaktaydi. Anne siitii ile beslenen ve anne siitii almayan bebekler
arasinda istatistiksel olarak anlaml farklilik saptand: (p= 0.002, p< 0.01). Sonug: Bulgularimiz THPS
insidansinda azalma gostermekte. Bu bulgularin dogrultusunda, sadece anne siitii ile beslenmenin
IHPS oranlarinin azalmasinda 6nemli rol oynadigini 6ne siirdiik. IHPS patogenezinde genetik ve
cevresel faktorler arasindaki iliskiyi tanimlamak igin ileri ¢aligmalar gerekmektedir.

Anahtar Kelimeler: Pilor stenozu, hipertrofik; bebek; bebek mamasi; siit, insan; emzirme
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nfantile hypertrophic pyloric stenosis (IHPS), is the most common ca-
use of intestinal obstruction in infancy, it accounts for 30% of patients
who present with non bilious vomiting.
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IHPS occurs secondary to hypertrophy and
hyperplasia of the muscular layers of the pylorus
leading to narrowing of the gastric antrum.!

The causes of IHPS are multifactorial; various
environmental and hereditary factors have been
implicated. Possible etiologic factors include a de-
ficiency of nitric oxide synthase containing neu-
rons, abnormal myenteric plexus innervation,
infantile hypergastrinemia, cow’s milk protein al-
lergy and exposure to macrolide antibiotics.>* Re-
cent studies investigated the role of neuronal nitric
oxide synthase (NOS) in pathogenesis of IHPS and
reported decreased nNOS activity in the muscle la-
yers in IHPS. Diminished nNOS activity due to re-
duced expression of the nNOS gene, may be
responsible for the contracted, hypertrophied pylo-
ri.>¢ THPS has been associated with chromosomal
abnormalities and genetic syndromes, such as
Smith Lemli Opitz syndrome, trisomy 21 and Ro-
bin sequence.”

Epidemiological studies for IHPS report distinct
racial and ethnic differences. Incidence of IHPS is
greatest in Whites, intermediate in Hispanics and lo-
west in Black and Asian.”” In all racial and ethnic
groups, male infants are affected more often than fe-
males, in 4:1 ratio. First born infants have a higher
incidence of IHPS than those of birth ranks two to
four. The incidence of IHPS is highest among infants
of mothers aged 20-24 years and decline with incre-
asing maternal age (> 25 years). Symptoms develop
usually in a healthy infant between the third and
eighth weeks after birth. Premature infants are diag-
nosed at a later age after birth, the mean age of diag-
nosis is reported as 53.5 days for infants with a
gestational age (GA) of <34 weeks, 40.1 days for in-
fants with a gestational age of 34-36 weeks and 37.6
days for those with GA =37 weeks.’

Ultrasonography (US) is the method of choice
for the diagnosis of IHPS. US confirms IHPS when
the pyloric muscle thickness (MT) is greater than 4
mm and the pyloric channel length (CL) is greater
than 15 mm."° This modality has a sensitivity and
specificity of approximately 100%.!! Umbilical py-
loromyotomy is the definitive treatment for
THPS." Classical right upper quadrant (RUQ) inci-
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sion is used by a minority of surgeons.'® Recently,
a decline in rates of IHPS has been reported in a
number of countries.'*'¢ Authors hypothesize that
risk factors for pyloric stenosis, and SIDS (Sudden
Infant Death Syndrome) are similar, sleeping in
the supine position may be at decreased risk for
SIDS and THPS.'7!8 In this study, we aimed to de-
scribe the prevalence of IHPS, associated risk fac-
tors and to investigate the association between
IHPS incidence and infants feeding practices.

I MATERIAL AND METHODS

Children with IHPS identified from the population
of liveborn infants born in 2 hospital of Turkey
(Konya Dr. Faruk Sukan Maternity &Children
Hospital and Umraniye Education & Research Hos-
pital) from 1995 to 2009 were recruited for the
study. Diagnosis of IHPS was confirmed by surgi-
cally examination and ultrasonography in all cases.
Demographic characteristics of patients included
the maternal age, maternal smoking, and maternal
use of Erythromycin, mean gestational age, mean
age at diagnosis, gender and nutritional status of in-
fants (breast feeding, cow’s milk and formula fee-
ding). Patients with IHPS were evaluated for
additional chromosome abnormalities, syndromes,
and urinary tract anomalies.

STATISTICAL ANALYSIS

NCSS 2007&PASS 2008 Statistical Software (Utah,
USA) package has been used for the statistical
analyses when the results were being evaluated.
During the evaluation of the study data, along with
the descriptive statistical methods, the chi squared
test for categorical variables was used. Significance
was accepted at p< 0.05 level.

I RESULTS

THPS was determined at 39 of 175 314 liveborn in-
fants between 1995 and 2009 years. The distributi-

on of the cases with IHPS by year was shown on
Table 1.

Between 2001-2003 THPS cases were not seen
at all, between 2004-2006 it was seen only in 2 ca-
ses, and until 2009 it was determined only once.
The incidence of IHPS from 1995 to 2009 was
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TABLE 1: Distribution of infantile hypertrophic pyloric stenosis (IHPS) cases according to years (1995-2009).

Year Total number of live birth
1995 10220
1996 11300
1997 10469
1998 10453
1999 10569
2000 11367
2001 11756
2002 11039
2003 9336
2004 12860
2005 14579
2006 13322
2007 13499
2008 13122
2009 11423
Total 175314

Number of cases with IHPS

Incidence per 1000 live births
9 0.88
0.62
0.67
0.57
0.38
0.26
0
0
0
0.08
0.07

- O © O =+ 4 O O © W A~ oo =N

0.09
0.22

w
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0.022%. The rate of IHPS declined from 0.88 per
1000 live births in 1995 to 0.09 in 2009 (Figure 1).

Demographic characteristics of infants with
IHPS were shown on Table 2.

Six cases (15.4%) were girls and 33 (84.6%)
were boys. We found a significant male predomi-
nance in our study. The ratio of males to females
was 5.5:1. The age at diagnosis of IHPS vary from 4
to 12 weeks. The mean age was 6.39 + 1.93 weeks.

The mean age at diagnosis for boys was 5.8 + 2.2
weeks, and 4.8 + 0.96 weeks for girls with IHPS.

The mean maternal age was 22.25 + 3.47 years (17-
31 years). Maternal smoking and history of eryth-
romycin use during pregnancy or lactation were
not reported. Positive family history of IHPS was
reported only in one patient. We found that the
number of breast fed infants increased year by ye-
ar over the last 15 years (Table 3).

When IHPS cases were analyzed according to
their feeding practices, it was seen that 25.6% of 39
infants were breast fed and 74.4% were not breast
fed (Table 4).
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FIGURE 1: Distribution of infantile hypertrophic pyloric stenosis (IHPS) cases according to years (1995-2009).
Legend to the Figure 1: The figure shows the decline of IHPS cases from 0.88 in 1995 to 0.09 in 2009.
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TABLE 2: Demographic characteristics of infants with
infantile hypertrophic pyloric stenosis.
Mean + SD
Age at diagnosis (weeks ) 6.39+1.93
Maternal age (years) 22.25 + 3.47
Gender n %
Female 6 15.4
Male 33 84.6

TABLE 3: The annual prevalence of the
different types of infant feeding.

Year Breast fed Not breast fed Total

1995 2759 7461 10220
1996 3164 8136 11300
1997 2984 7485 10469
1998 3031 7422 10453
1999 3276 7293 10569
2000 3774 7593 11367
2001 4115 7641 11756
2002 4029 7010 11039
2003 3790 5546 9336

2004 5967 6893 12860
2005 7408 7173 14579
2006 7061 6261 13322
2007 7532 5967 13499
2008 7348 5774 13122
2009 6854 4569 11423
Total 73091 102223 175314

There was a statistically significant difference
between breast fed cases and not breast fed cases
(p=0.002, p< 0.01). Not breast feeding during 1995-
99 years was statistically significant higher than
breast feeding. The higher incidence of pyloric ste-
nosis was determined during 1995-99. After 2005,
a significant decrease in not breast feeding and in-
crease in breast feeding was observed. We found a
statistically significant decline in IHPS incidence
during 2005-09 (Table 5).

I DISCUSSION

Contradictory to many studies, the pathogenesis of
IHPS is not clearly understood. IHPS has been as-
sociated with genetic factors, gender and race, and
environmental factors. Feeding practice is an im-
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portant environmental factor in the etiology of
IHPS. Epidemiological studies for IHPS reported
different incidences.

Schechter et al.” identified 1963 cases of IHPS
born from 1983 to 1988 and recorded in the Cali-
fornia Birth Defects Monitoring Programme. The
incidence of IHPS per 1000 live births was highest
among whites (2.4/1000) and Hispanics infants
(1.8/1000), African Americans, and Asians had the
lowest incidence at 0.7 and 0.6/1000 respectively.
In all racial groups, male (82%) predominance was
observed. As in previously reported study, the pre-
valence of IHPS in our study was 0.22 per 1000
live birth, and a male predominance was determi-
ned. Pedersen et al. evaluated infants from seven
European regions for the period of 1980 2002 and
diagnosed 2534 infants with IHPS. The incidence
of IHPS was 2.0 per 1000 live births, ranging from
0.86 per 1000 to 3.96 per 1000, depending on the
region. Young maternal age (<20 y) was associated
with an increased risk of IHPS, and maternal age
of 30 years and older was found to be associated
with a decreased risk.”"> The mean maternal age in
our study was 22.25 + 3.47 years. The incidence of
infantile hypertrophic pyloric stenosis has decrea-
sed in developing countries. We found the similar

TABLE 4: Distribution of cases with IHPS according to
the feeding practices between 1995 and 2009.

Year Number of IHPS cases  Breast fed Not Breast fed

1995 9 3(33.3%) 6 (66.7%)

1996 7 2 (28.6%) 5 (71.4%)

1997 7 2 (28.6%) 5 (71.4%)

1998 6 1(16.7%) 5 (83.3%)

1999 4 0 4 (%100)

2000 3 1(33.3%) 2 (66.7%)

2001 0 0 0

2002 0 0 0

2003 0 0 0

2004 1 0 1(100%)

2005 1 0 1 (100%)

2006 0 0 0

2007 0 0 0

2008 0 0 0

2009 1 1(100%) 0

Total 39 10 (25.6%) 29 (74.4%)
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TABLE 5: Incidence of IHPS according to the feeding practices in five years periods.
Years Feeding practices Breast fed Not breast fed Total
Breast fed Not breast fed Normal Pyloric stenosis Normal Pyloric stenosis Normal Pyloric stenosis
1995-99 15215 (28.7%) 37796 (71.3%) 15207 (99.9%) 8(0.1%) 37771 (99.9%) 25 (0.1%) 52978 (99.93) 33 (0.062%)
2000-04 21675 (35.8%) 34683 (61.5%) 21674 (99.995%)  1(0.005%) 34680 (99.991%) 3 (0.009%) 56354 (99.993%) 4 (0.007%)
2005-09 36201 (54.9%) 29744 (45.1%) 30200 (99.999%)  1(0.001%) 29743 (99.996%) 1 (0.004%) 65943 (99.997%) 2 {0.003%)
Total 0.001* 0.0001* 0.0001* 0.0001*

®: Chi Square test, Yates correction

trend in our country. The rate of IHPS declined
from 0.88 per 1000 live births in 1995 to 0.09 in
20009.

Applegate and Druschel® evaluated infants
born to residents of New York State from 1983 to
1990. They reported that the rate of IHPS decline
from 2.4 per 1000 live births in 1984 to 1.7 in 1990.
White race and male gender were associated with
a higher occurrence of IHPS; high birth order, ol-
der maternal age, higher maternal education, and
low birth weight were associated with lower oc-
currence. Seven percent of children with IHPS had
a major malformation compared with 3.7% of the
general population. Three major malformations oc-
curred more frequently in children with IHPS: in-
testinal malrotation, obstructive defects of the
urinary tract, and esophageal atresia. In California
study group from 131 complex IHPS cases, only
13% had a specific syndrome or chromosomal ab-
normality. They found more frequently association
with Robin sequence, Smith Lemli Opitz syndro-
me, trisomy 21 and fetal alcohol syndrome.” In our
cases additional chromosomal abnormalities or
syndromes were not found. Similar findings were
reported from Sweden. There was a decline from
2.7/1000 to 0.85/1000 between 1989 and 1996
years. Authors hypothesize that sleeping in prone
position may increased the risk for IHPS."® We did
not determine differences in sleeping position in
infants with IHPS. A marked reduction in Scot-
land’s IHPS incidence was observed. IHPS inci-
dence fell from 4.4 to 1.4 per 1000 live births
between 1981 and 2004. They suggested that this
is unlikely to be a consequence of a change in in-
fant sleeping position.'® Results from Greater Glas-
gow area from 1980 to 1996 were similar to that
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shown in prior studies. The annual incidence of
IHPS was calculated. An increasing incidence was
observed between 1980 and 1988 but not thereaf-
ter. There is a suggestion that environmental fac-
tors may play a role in the etiology of this
condition."

Several studies reported an increased rate in
the 1970s and 1980s.2%?! The incidence of IHPS in-
creased significantly from 0.87/1000 live births in
1981 to 5.10/1000 in 1990 (p< 0.001), peaking in
1989 at 6.8/1000 in the West of Ireland. There was
not a correlation between the increasing incidence
and feeding habits, birth rank, family history or
gender distribution. The reason for this increase
was unclear.?’

The data on the role of infant feeding are not
consistent, some studies reported that high rates of
IHPS might be related to the increased prevalence
of breast fed babies; others found high rates in for-

mula fed babies.??

A study from Saskatchewan reported a decre-
ase in the incidence of THPS between 1978 and
1985 as compared with 1970-77. They found that
bottle feeding was 2.9 times more among the in-
fants with IHPS than among the control subjects,
and suggested that this observed decrease in the in-
cidence of IHPS is due to the decline in bottle fee-
ding.®

Between 1978 and 2008, fifty seven children
with IHPS were treated in Benin City, Nigeria. Au-
thors reported a significant decrease in incidence
of ITHPS following the introduction of exclusive
breast feeding in late 1980s and early 1990 s in Ni-
geria, with only one case seen in the past 5 years.
They suggested that this decrease in the incidence

Turkiye Klinikleri ] Pediatr 2011;20(4)
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of THPS might be due to exclusive breast feeding.”
With relevance to their study, we observed an in-
crease of the number of breast fed infants year by
year over the last 15 years and a marked decline in
IHPS incidence after promotion of exclusive bre-
ast feeding in our country after 1998. We found the
highest prevalence of IHPS in not breast fed infants
than exclusively breast fed infants (p< 0.01). Pro-
tective effect of breast feeding in IHPS might be ex-
plained with lower levels of some hormones in
human milk that can prevent pyloric hypertrophy.
Insulin like growth factor I (IGF I) is a polypeptide
hormone that has influence on cellular growth,
replication, and differentiation. Thus IGF I plays
an important role in both gastrointestinal (GI) mat-
uration and smooth muscle cell (SMC) hyper-
trophy. The increased expression of IGF I in
hypertrophic pyloric muscle suggests that increa-
sed local synthesis of growth factors may play an
important role in smooth muscle hypertrophy in
IHPS.%

Infants receiving breast milk had lower IGF I
levels [90 ng/ml] than infants receiving formula [97
ng/ml] or both [94 ng/ml]; p< 0.001.” In accordan-
ce with these findings we speculated that higher
protein intake from formula or cow’s milk can sti-

Aytekin KAYMAKCI et al

mulate IGF I secretion and predispose pyloric hy-
pertrophy. Appropriate for gestational age (AGA)
born girl infants had significantly higher IGF bin-
ding protein 3 (IGFBP 3) levels compared with ma-
le infants.  This may play role in male
predominance of IHPS. Somatostatin is known to
inhibit the actions of inhibitory neurotransmitters
in the pylorus and may explain the development of
pylorospasm. Somatostatin levels increase in
THPS.”® Also the increased plasma gastrin concen-
tration in exclusively formula fed?” might be asso-
ciated with pyloric hypertrophy. Our study as
other published reviews was an observational
study. Therefore, it did not give an accurate expla-
nation of the causality based on our findings. Fur-
ther studies are required in order to identify the
association between genetic and environmental
factors in pathogenesis of IHPS.

I CONCLUSION

Our findings showed the decline in incidence of
IHPS and we suggested that exclusive breast fee-
ding plays an important role in decrease rates of
IHPS. Further studies on gastrointestinal hormo-
nes in breast fed infants are necessary to explain
their role in the pathophysiology of IHPS.
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