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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.

Decline in the Rate of
Infantile Hypertrophic Pyloric Stenosis in

Breast Fed Infants

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  In fan ti le hyper trop hic pylo ric ste no sis (IHPS) is an im por tant ca u se of gas-
tric out let obs truc ti on se con dary to hyper trophy and hyperp la si a of cir cu lar pylo ric musc le. Re-
cently, a dec li ne in ra tes of IHPS has be en re por ted in a num ber of co un tri es. In our study, we
ai med to des cri be the pre va len ce of IHPS, as so ci a ted risk fac tors and to in ves ti ga te the as so ci a ti on
bet we en IHPS in ci den ce and in fants fe e ding prac ti ces. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Chil dren with IHPS
born in Kon ya Dr. Fa ruk Su kan Ma ter nity & Chil dren Hos pi tal and Um ra ni ye Edu ca ti on & Re se -
arch Hos pi tal, from 1995 to 2009 we re rec ru i ted for the study. Di ag no sis of IHPS was con fir med by
sur gi cally exa mi na ti on and ul tra so nog raphy in all ca ses. RRee  ssuullttss::  The pre va len ce of IHPS from 1995
to 2009 was 0.22 per 1000 li ve births. The ra te of IHPS dec li ned from 0.88 per 1000 li ve births in
1995 to 0.09 in 2009. It was se en that 25.6% of 39 in fants we re bre ast fed. A sta tis ti cally sig ni fi cant
dif fe ren ce bet we en bre ast fed and not bre ast fed ca ses (p= 0.002, p< 0.01) was fo und. CCoonncc  lluu  ssii  oonn::
Our fin dings sho wed the dec li ne in the in ci den ce of IHPS. With re le van ce to the se fin dings, we sug-
ges ted that exc lu si ve bre ast fe e ding plays an im por tant ro le in dec re a se ra tes of IHPS. Furt her stu -
di es are re qu i red in or der to iden tify the as so ci a ti on bet we en ge ne tic and en vi ron men tal fac tors in
pat ho ge ne sis of IHPS. 

KKeeyy  WWoorrddss::  Pylo ric ste no sis, hyper trop hic; in fant; infant for mu la; milk, hu man; bre ast fe e ding  

ÖÖZZEETT  AAmmaaçç::  İnfan til hi per tro fik pi lor ste no zu (IHPS), pi lor ka sı nın hi per tro fi si ve hi perp la zi si so -
nu cu ola rak ge li şen mi de çı kı şı tı ka nık lı ğı nın önem li bir ne de ni dir. Son yıl lar da, birçok ül ke de
IHPS oran la rın da azal ma bil di ril mek te dir. Ça lış ma mız da, IHPS pre va lan sı nı ve bu nun la iliş ki li risk
fak tör le ri ni ta nım la ma yı, IHPS in si dan sı ve be bek le rin bes len me uy gu la ma la rı ara sın da ki iliş ki yi
araş tır ma yı amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  1995-2009 ara sın da Kon ya Dr. Fa ruk Sü kan Do ğum
ve Ço cuk Has ta ne si ve Üm ra ni ye Eği tim ve Araş tır ma Has ta ne sin de do ğan be bek ler ça lış ma ya dâhil
edil di. IHPS ta nı sı cer ra hi mu a ye ne ve ul tra so nog ra fi ile doğ ru lan dı. BBuull  gguu  llaarr::  IHPS pre va lan sı 1000
can lı do ğum da 0.22 ola rak sap tan dı. IHPS ora nın da 1995 yı lı ile 2009 yı lı ara sın da 1000 can lı do -
ğum da 0.88’den 0.09’a azal ma tes pit edil di. IHPS olan 39 be bek ten %25.6’sı an ne sü tü ile bes le nir -
ken, %74.4’ü an ne sü tü al ma mak tay dı. An ne sü tü ile bes le nen ve an ne sü tü al ma yan be bek ler
ara sın da is ta tis tik sel ola rak an lam lı fark lı lık sap tan dı (p= 0.002, p< 0.01). SSoo  nnuuçç::  Bul gu la rı mız IHPS
in si dan sın da azal ma gös ter mek te. Bu bul gu la rın doğ rul tu sun da, sa de ce an ne sü tü ile bes len me nin
IHPS oran la rı nın azal ma sın da önem li rol oy na dı ğı nı öne sür dük. IHPS pa to ge ne zin de ge ne tik ve
çev re sel fak tör ler ara sın da ki iliş ki yi ta nım la mak için ile ri ça lış ma lar ge rek mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pi lor ste no zu, hi per tro fik; be bek; be bek ma ma sı; süt, in san; em zir me   
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IHPS oc curs se con dary to hyper trophy and
hyperp la si a of the mus cu lar la yers of the pylo rus
le a ding to nar ro wing of the gas tric an trum.1

The ca u ses of IHPS are mul ti fac to ri al; va ri o us
en vi ron men tal and he re di tary fac tors ha ve be en
imp li ca ted. Pos sib le eti o lo gic fac tors inc lu de a de-
fi ci ency of nit ric oxi de syntha se con ta i ning ne u -
rons, ab nor mal myen te ric ple xus in ner va ti on,
in fan ti le hyper gas tri ne mi a, cow’s milk pro te in al-
lergy and ex po su re to mac ro li de an ti bi o tics.2-4 Re-
cent stu di es in ves ti ga ted the ro le of ne u ro nal nit ric
oxi de syntha se (NOS) in pat ho ge ne sis of IHPS and
re por ted dec re a sed nNOS ac ti vity in the musc le la -
yers in IHPS. Di mi nis hed nNOS ac ti vity du e to re-
du ced ex pres si on of the nNOS ge ne, may be
res pon sib le for the con trac ted, hyper trop hi ed pylo -
ri.5,6 IHPS has be en as so ci a ted with chro mo so mal
ab nor ma li ti es and ge ne tic syndro mes, such as
Smith Lem li Opitz syndro me, tri somy 21 and Ro -
bin se qu en ce.7  

Epi de mi o lo gi cal stu di es for IHPS re port dis tinct
ra ci al and eth nic dif fe ren ces. In ci den ce of IHPS is
gre a test in Whi tes, in ter me di a te in His pa nics and lo -
west in Black and Asi an.7-9 In all ra ci al and eth nic
gro ups, ma le in fants are af fec ted mo re of ten than fe-
ma les, in 4:1 ra ti o. First born in fants ha ve a hig her
in ci den ce of IHPS than tho se of birth ranks two to
fo ur. The in ci den ce of IHPS is hig hest among in fants
of mot hers aged 20-24 ye ars and dec li ne with in cre -
a sing ma ter nal age (> 25 ye ars). Symptoms de ve lop
usu ally in a he althy in fant bet we en the third and
eighth we eks af ter birth. Pre ma tu re in fants are di ag-
no sed at a la ter age af ter birth, the me an age of di ag-
no sis is re por ted as 53.5 days for in fants with a
ges ta ti o nal age (GA) of <34 we eks, 40.1 days for in-
fants with a ges ta ti o nal age of 34-36 we eks and 37.6
days for tho se with GA ≥37 we eks.5

Ul tra so nog raphy (US) is the met hod of cho i ce
for the di ag no sis of IHPS. US con firms IHPS when
the pylo ric musc le thick ness (MT) is gre a ter than 4
mm and the pylo ric chan nel length (CL) is gre a ter
than 15 mm.10 This mo da lity has a sen si ti vity and
spe ci fi city of ap pro xi ma tely 100%.11 Um bi li cal py-
lo rom yo tomy is the de fi ni ti ve tre at ment for
IHPS.12 Clas si cal right up per qu ad rant (RUQ) in ci -

si on is used by a mi no rity of sur ge ons.13 Re cently,
a dec li ne in ra tes of IHPS has be en re por ted in a
num ber of co un tri es.14-16 Aut hors hypot he si ze that
risk fac tors for pylo ric ste no sis, and SIDS (Sud den
In fant De ath Syndro me)  are  si mi lar, sle e ping in
the su pi ne po si ti on may be at dec re a sed risk for
SIDS and  IHPS.17,18 In this study, we ai med to  de-
s cri be  the pre va len ce of IHPS, as so ci a ted risk fac-
tors and to in ves ti ga te the as so ci a ti on bet we en
IHPS in ci den ce and in fants fe e ding prac ti ces.

MA TE RI AL AND MET HODS
Chil dren with IHPS iden ti fi ed from the po pu la ti on
of li ve born in fants born in 2 hos pi tal of Tur key
(Kon ya Dr. Fa ruk Su kan Ma ter nity &Chil dren
Hos pi tal and Um ra ni ye Edu ca ti on & Re se arch Hos-
pi tal) from 1995 to 2009 we re rec ru i ted for the
study. Di ag no sis of IHPS was con fir med by sur gi -
cally exa mi na ti on and ul tra so nog raphy in all ca ses.
De mog rap hic cha rac te ris tics of pa ti ents inc lu ded
the ma ter nal age, ma ter nal smo king, and ma ter nal
use of Eryt hromy cin, me an ges ta ti o nal age, me an
age at di ag no sis, gen der and nut ri ti o nal sta tus of in-
fants (bre ast fe e ding, cow’s milk and for mu la fe e -
ding). Pa ti ents with IHPS we re eva lu a ted for
ad di ti o nal chro mo so me ab nor ma li ti es, syndro mes,
and uri nary tract ano ma li es. 

STA TIS TI CAL ANALY SIS

NCSS 2007&PASS 2008 Sta tis ti cal Soft wa re (Utah,
USA) pac ka ge has be en used for the sta tis ti cal
analy ses when the re sults we re be ing eva lu a ted.
Du ring the eva lu a ti on of the study da ta, along with
the des crip ti ve sta tis ti cal met hods, the chi squ a red
test for ca te go ri cal va ri ab les was used. Sig ni fi can ce
was ac cep ted at p< 0.05 le vel.

RE SULTS
IHPS was de ter mi ned at 39 of 175 314 li ve born in-
fants bet we en 1995 and 2009 years. The dis tri bu ti -
on of the ca ses with IHPS by ye ar was shown on
Tab le 1.

Bet we en 2001-2003 IHPS ca ses we re not se en
at all, bet we en 2004-2006 it was se en only in 2 ca -
ses, and un til 2009 it was de ter mi ned only on ce.
The in ci den ce of IHPS from 1995 to 2009 was
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0.022%. The ra te of IHPS dec li ned from 0.88 per
1000 li ve births in 1995 to 0.09 in 2009 (Figure 1).

De mog rap hic cha rac te ris tics of in fants with
IHPS were shown on Tab le 2.

Six ca ses (15.4%) we re girls and 33 (84.6%)
we re boys. We fo und a sig ni fi cant ma le pre do mi -
nan ce in our study. The ra ti o of ma les to fe ma les
was 5.5:1. The age at di ag no sis of IHPS vary from 4
to 12 we eks. The me an age was 6.39 ± 1.93 we eks.
The me an age at di ag no sis for boys was 5.8 ± 2.2
we eks, and 4.8 ± 0.96 we eks for girls with IHPS.

The me an ma ter nal age was 22.25 ± 3.47 ye ars (17-
31 ye ars). Ma ter nal smo king and his tory of eryt h-
romy cin use du ring preg nancy or lac ta ti on we re
not re por ted. Po si ti ve fa mily his tory of IHPS was
re por ted only in one pa ti ent. We fo und that the
num ber of bre ast fed in fants in cre a sed ye ar by ye -
ar over the last 15 ye ars (Tab le 3).

When IHPS ca ses we re analy zed ac cor ding to
the ir fe e ding prac ti ces, it was se en that 25.6% of 39
in fants we re bre ast fed and 74.4% we re not bre ast
fed (Tab le 4). 

Year Total number of live birth Number of cases with IHPS Incidence per 1000 live births

1995 10220 9 0.88

1996 11300 7 0.62

1997 10469 7 0.67

1998 10453 6 0.57

1999 10569 4 0.38

2000 11367 3 0.26

2001 11756 0 0

2002 11039 0 0

2003 9336 0 0

2004 12860 1 0.08

2005 14579 1 0.07

2006 13322 0 0

2007 13499 0 0

2008 13122 0 0

2009 11423 1 0.09

Total 175314 39 0.22

TABLE 1: Distribution of infantile hypertrophic pyloric stenosis (IHPS) cases according to years (1995-2009).

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. 



The re was a sta tis ti cally sig ni fi cant dif fe ren ce
bet we en bre ast fed ca ses and not bre ast fed ca ses
(p= 0.002, p< 0.01). Not bre ast fe e ding du ring 1995-
99 ye ars was sta tis ti cally sig ni fi cant hig her than
bre ast fe e ding. The hig her in ci den ce of pylo ric ste -
no sis was de ter mi ned du ring 1995-99. Af ter 2005,
a sig ni fi cant dec re a se in not bre ast fe e ding and in-
cre a se in bre ast fe e ding was ob ser ved. We fo und a
sta tis ti cally sig ni fi cant dec li ne in IHPS in ci den ce
du ring 2005-09 (Tab le 5).

DIS CUS SI ON
Con tra dic tory to many stu di es, the pat ho ge ne sis of
IHPS is not cle arly un ders to od. IHPS has be en as-
so ci a ted with ge ne tic fac tors, gen der and ra ce, and
en vi ron men tal fac tors. Fe e ding prac ti ce is an im-

por tant en vi ron men tal fac tor in the eti o logy of
IHPS. Epi de mi o lo gi cal stu di es for IHPS re por ted
dif fe rent in ci den ces. 

Schech ter et al.7 iden ti fi ed 1963 ca ses of IHPS
born from 1983 to 1988 and re cor ded in the Ca li -
for ni a Birth De fects Mo ni to ring Prog ram me. The
in ci den ce of IHPS per 1000 li ve births was hig hest
among whi tes (2.4/1000) and His pa nics in fants
(1.8/1000), Af ri can Ame ri cans, and Asi ans had the
lo west in ci den ce at 0.7 and 0.6/1000 res pec ti vely.
In all ra ci al gro ups, ma le (82%) pre do mi nan ce was
ob ser ved. As in pre vi o usly re por ted study, the pre -
va len ce of IHPS in our study was 0.22 per 1000 
li ve birth, and a ma le pre do mi nan ce was de ter mi -
ned. Pe der sen et al. eva lu a ted in fants from se ven
Eu ro pe an re gi ons for the pe ri od of 1980 2002 and
di ag no sed 2534 in fants with IHPS. The in ci den ce
of IHPS was 2.0 per 1000 li ve births, ran ging from
0.86 per 1000 to 3.96 per 1000, de pen ding on the
re gi on. Yo ung ma ter nal age (<20 y) was as so ci a ted
with an in cre a sed risk of IHPS, and ma ter nal age
of 30 ye ars and ol der was fo und to be as so ci a ted
with a dec re a sed risk.7,15 The me an ma ter nal age in
our study was 22.25 ± 3.47 ye ars. The in ci den ce of
in fan ti le hyper trop hic pylo ric ste no sis has dec re a -
sed in de ve lo ping co un tri es. We fo und the si mi lar

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 2: Demographic characteristics of infants with
infantile hypertrophic pyloric stenosis.

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 7406 7173 14579

2006 7061 6261 13322

2007 7532 5967 13499

2008 7348 5774 13122

2009 6854 4569 11423

Total 73091 102223 175314

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

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%)

TABLE 4: Distribution of cases with IHPS according to
the feeding practices between 1995 and 2009.
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trend in our co untry. The ra te of IHPS dec li ned
from 0.88 per 1000 li ve births in 1995 to 0.09 in
2009. 

App le ga te and Druschel8 eva lu a ted in fants
born to re si dents of New York Sta te from 1983 to
1990. They re por ted that the ra te of IHPS dec li ne
from 2.4 per 1000 li ve births in 1984 to 1.7 in 1990.
Whi te ra ce and ma le gen der we re as so ci a ted with
a hig her oc cur ren ce of IHPS; high birth or der, ol -
der ma ter nal age, hig her ma ter nal edu ca ti on, and
low birth we ight we re as so ci a ted with lo wer oc-
cur ren ce. Se ven per cent of chil dren with IHPS had
a ma jor mal for ma ti on com pa red with 3.7% of the
ge ne ral po pu la ti on. Thre e ma jor mal for ma ti ons oc-
cur red mo re fre qu ently in chil dren with IHPS: in-
tes ti nal mal ro ta ti on, obs truc ti ve de fects of the
uri nary tract, and esop ha ge al at re si a. In Ca li for ni a
study gro up from 131 comp lex IHPS ca ses, only
13% had a spe ci fic syndro me or chro mo so mal ab-
nor ma lity. They fo und mo re fre qu ently as so ci a ti on
with Ro bin se qu en ce, Smith Lem li Opitz syndro -
me, tri somy 21 and fe tal al co hol syndro me.7 In our
ca ses ad di ti o nal chro mo so mal ab nor ma li ti es or
syndro mes we re not fo und. Si mi lar fin dings we re
re por ted from Swe den. The re was a dec li ne from
2.7/1000 to 0.85/1000 bet we en 1989 and 1996
years. Aut hors hypot he si ze that sle e ping in pro ne
po si ti on may in cre a sed the risk for IHPS.18 We did
not de ter mi ne dif fe ren ces in sle e ping po si ti on in
in fants with IHPS. A mar ked re duc ti on in Scot-
land’s IHPS in ci den ce was ob ser ved. IHPS in ci -
den ce fell from 4.4 to 1.4 per 1000 li ve births
bet we en 1981 and 2004. They sug ges ted that  this
is un li kely to be a con se qu en ce of a chan ge in in-
fant sle e ping po si ti on.16 Re sults from Gre a ter Glas-
gow are a from 1980 to 1996 we re  si mi lar to that

shown in pri or stu di es. The an nu al in ci den ce of
IHPS was cal cu la ted. An in cre a sing in ci den ce was
ob ser ved bet we en 1980 and 1988 but not the re af -
ter. The re is a sug ges ti on that en vi ron men tal fac-
tors may play a ro le in the eti o logy of this
con di ti on.19 

Se ve ral stu di es re por ted an in cre a sed ra te in
the 1970s and 1980s.20,21 The in ci den ce of IHPS in-
cre a sed sig ni fi cantly from 0.87/1000 li ve births in
1981 to 5.10/1000 in 1990 (p< 0.001), pe a king in
1989 at 6.8/1000 in the West of Ire land. The re was
not a cor re la ti on bet we en the in cre a sing in ci den ce
and fe e ding ha bits, birth rank, fa mily his tory or
gen der dis tri bu ti on. The re a son for this in cre a se
was unc le ar.20 

The da ta on the ro le of in fant fe e ding are not
con sis tent, so me stu di es re por ted that high ra tes of
IHPS might be re la ted to the in cre a sed pre va len ce
of bre ast fed ba bi es; ot hers fo und high ra tes in for-
mu la fed ba bi es.21-25 

A study from Sas katc he wan re por ted a dec re -
a se in the in ci den ce of IHPS bet we en 1978 and
1985 as com pa red with 1970-77. They fo und that
bott le fe e ding was 2.9 ti mes mo re among the in-
fants with IHPS than among the con trol sub jects,
and sug ges ted that this ob ser ved dec re a se in the in-
ci den ce of IHPS is du e to the dec li ne in bott le fe e -
ding.23 

Bet we en 1978 and 2008, fifty se ven chil dren
with IHPS we re tre a ted in Be nin City, Ni ge ri a. Au-
t hors re por ted a sig ni fi cant dec re a se in in ci den ce
of IHPS fol lo wing the in tro duc ti on of exc lu si ve
bre ast fe e ding in la te 1980s and early 1990 s in Ni -
ge ri a, with only one ca se se en in the past 5 ye ars.
They sug ges ted that this dec re a se in the in ci den ce

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*

TABLE 5: Incidence of IHPS according to the feeding practices in five years periods.

●: Chi Square test, Yates correction 



of IHPS might be du e to exc lu si ve bre ast fe e ding.25

With re le van ce to the ir study, we ob ser ved an in-
cre a se of the num ber of bre ast fed in fants ye ar by
ye ar over the last 15 ye ars and a mar ked dec li ne in
IHPS in ci den ce af ter pro mo ti on of exc lu si ve bre -
ast fe e ding in our co untry af ter 1998. We fo und the
hig hest pre va len ce of IHPS in not bre ast fed in fants
than exc lu si vely bre ast fed in fants (p< 0.01). Pro-
tec ti ve ef fect of bre ast fe e ding in IHPS might be ex-
p la i ned with lo wer le vels of so me hor mo nes in
hu man milk that can pre vent pylo ric hyper trophy.
In su lin li ke growth fac tor I (IGF I) is a poly pep ti de
hor mo ne that has inf lu en ce on cel lu lar growth,
rep li ca ti on, and dif fe ren ti a ti on. Thus IGF I plays
an im por tant ro le in both gas tro in tes ti nal (GI) ma t-
u ra ti on and smo oth musc le cell (SMC) hyper -
trophy. The in cre a sed ex pres si on of IGF I in
hyper trop hic pylo ric musc le sug gests that in cre a -
sed lo cal synthe sis of growth fac tors may play an
im por tant ro le in smo oth musc le hyper trophy in
IHPS.26

In fants re ce i ving bre ast milk had lo wer IGF I
le vels [90 ng/ml] than in fants re ce i ving for mu la [97
ng/ml] or both [94 ng/ml]; p < 0.001.27 In ac cor dan -
ce with the se fin dings we spe cu la ted that hig her
pro te in in ta ke from for mu la or cow’s milk can sti -

mu la te IGF I sec re ti on and pre dis po se pylo ric hy-
per trophy. Ap prop ri a te for ges ta ti o nal age (AGA)
born girl in fants had sig ni fi cantly hig her IGF bin -
ding pro te in 3 (IGFBP 3) le vels com pa red with ma -
le in fants.  This may play ro le in ma le
pre do mi nan ce of IHPS. So ma tos ta tin is known to
in hi bit the ac ti ons of in hi bi tory ne u rot rans mit ters
in the pylo rus and may exp la in the de ve lop ment of
pylo ros pasm. So ma tos ta tin le vels in cre a se in
IHPS.28 Al so the in cre a sed plas ma gas trin con cen -
tra ti on in exc lu si vely for mu la fed29 might be as so -
ci a ted with pylo ric hyper trophy. Our study as
ot her pub lis hed re vi ews was an ob ser va ti o nal
study. The re fo re, it did not gi ve an ac cu ra te exp la -
na ti on of the ca u sa lity ba sed on our fin dings.  Fur-
t her stu di es are re qu i red in or der to iden tify the
as so ci a ti on bet we en ge ne tic and en vi ron men tal
fac tors in pat ho ge ne sis of IHPS.  

CONC LU SI ON
Our fin dings sho wed the dec li ne in in ci den ce of
IHPS and we sug ges ted that exc lu si ve bre ast  fe e -
ding plays an im por tant ro le in dec re a se ra tes of
IHPS. Furt her stu di es on gas tro in tes ti nal hor mo -
nes in bre ast  fed in fants are ne ces sary to exp la in
the ir ro le in the pat hoph ysi o logy of IHPS.
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