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Intravenous Atropine Sulfate Therapy for Infantile Hypertrophic 

Pyloric Stenosis 
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The purpose of this study is to evaluate the applicability of intravenous atropine sulfate 

therapy in infantile hypertrophic pyloric stenosis (IHPS) , From 1998 to 2000 among 35 cases 

of IHPS, pyloromytomy was performed in 13 (Group A), and intravenous atropine was given 
as a primary therapy in 22 cases (Group B). In group A, all cases were cured completely. In 

group B, 13 (59 %) out of 22 cases were successfully treated with atropine, but 9 were failed 

therapy, and required operation, The recovery period to normal feeding and the hospital 

stay of the successful atropine group were longer than those of pyloromyotomy, 8.6 days vs. 

2.9 days and 13.2 days vs . 4.1 days, respectively. In conclusion , intravenous atropine therapy 

did not replace pyloromyotomy, but it might be an alternative for the selected patients with 

contraindications for operation. (J Kor Assoc Pediatr Surg 8(1):33-38), 2002. 
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J+~·"'d T£~ 'T-5:~ tJ1 ~~- ~o}-,€ 01jAi ~-¥-~%TIj- 7aA}~ 

A] "8~ i>} o-~ iHc-2- T7Jl]7} 4 mm op.J-, it-iI:- <01~o] 14 mm 

0]J"J-, %-iI:-B- 7,dO]7} 16 mm 0VJ-~ ~-9-~ IHPS~ ~B -or 

~cJ-. {lAJ-~~ %Q] cJ--E- ~~o] irt~ ~-9- %-iI:-2~JH~:l!} 

o}s~J8 Adu..!lR"{lQ] AJ-B1l % "'~oJ~- -r .It:2J}ol]71] ~]li"{l 

% 7,4:Ac]i5}1l] -o}~.2-uj, o}s~J8 :Ac]°..!lR"{l% ~~~ ~-9-7} 

22 oj] (A~), 9~% ~ ~ ~ 78-9-7]- 13 oj] (B~)01~J. cJ-. 

~<5H ~ o]J"J- ~ + 1t-7,43fl% -'tl-~i5] _uFc]-o}Jl gavage tube 

~ -'fl ~ -'tl-~ -o] tl] -& r:)% o}s~J8 :Ac]u..!lJl"{l% A] ~-o} ~cJ- . 

Atropine sulfate.c ~ 24A] Zl %~ 0.Q4 mg;kg~ 8§J ~ Y-T 

~ Ac] ~'T-A}-o}Jl , 0] -r %"cf~ 9% -r T£ O:j-¥-o1] rrj-c.j­

x~i5}~.c [~l, T£7} irt.2-J?1 ~"cfi5}A] ?iJl T£7} ~A~i5} 

J?1 0.01 mg;kg/dayi\) T£7} irt~~ uJllJ}Al ~"cfi>}~Al ~(i] 

rl1 %"cf; 0.l2 mg;kg/day), {l1;!j-97} ISO /min 01J"J-.2-~ ~7} 

i5}71Y- ~%?:jQ] {f5:, ~-¥-ilJl~, ~-3:j %Q] 5:{!0] ~A~i>}J?1 

o}s~J8 -'f- O:j "cf% ~"cfi5}Al ?iJl 9 %"cf% ~~J. cJ-. 9%.c 
o}s~J8 Ac]~Jl~% Al ~~ ~ 24A1 Zl~ '6-~-o}~Jl o]-r-¥­

Ei ~%~ uH§] 20 mLi\) o}s~J8 'T-A} 1O~ ~O1l 9% i5} III 
<5}~.2-uj , 24A]-il- %~ T.£7} irt.2-IC! ~o)-Q] 9%-'6-~JJj- ~ 

?:j £ 01] rrj- c.j- ~§] 9 %"cf% 10-20 mL1Q 24A]Zlu}cJ- "6-"cf-o} 

~cJ-. ~J8 1l ~ "cf 0] Ac]J"J-O}.2} %~i5}J?1Ai 24A]Zl o]J"J- T£ 

7} irt Jl ~~] "6' ~7}7} 1l] 4i-~IC! :AC]~-'f-O:j"cfQ] 211H %"cf% 78 

T-'f- O:j ~ tl}T~Jl, 01 -r 2~Zl T£7} irt.2-J?1Ai ~~] "6' ~7} 

7} 1l] 4i- ~J?1 §l ~~ cJ-% %- 2'T-Zl 78T-'f-O:j~ Al ~~-o}~cJ-. 

9%"cf°l -¥-~~ ~l li ~71 Bll]01]Ai -¥-~~ 0J~ ~~~B­

.2-~ 10 % dextrose %Q!].2-~ .:g.B--o}~Jl ~<5H ~ .:g.B-~ ~ 

% ~<5H ~ 9~1.2} T£ OJ=% Jl(';ji5}O:j -o} ~cJ-. ~1% lOoJ]lJ} 

A].c T£ ~J"J-Q] ~~O:j-¥-.2} .!fB--o}lll 3, 5, ~ 7~~H 01] ~ 

%TIj-~ Al ~~ -o}~Jl, o]-r.c ~;"J-Q] ~~ol ~.c ~-9-.c 7~ 

Table 1. Background Data 

1(IJoj] , -'fi)1~ ~~ol irt .c 78-9-.c 5~ ~ 7~~H 01l ~%TIj-~ 

~~ Al~~-o}~cJ-. ~TAJ~1 2J-9.1 "6-7}01ls:. ~T-o}Jl J+~.Ad 

T£7} irt7i Y- T£7} ~A~<5}~Al ~ o}s~~ oJQ] ~"cf.2-~ 

T£7} cJ-Al 5:1ls:.1Jl ~11 %0 1 "6-7}-o}.c ~-9-~ ~J"J-Q] ~~ 

012.} -o}~cJ- . o}s~~ Ac]re!JR"{l% Al ~i5}Jl 7~~HlJ}Al "6-J"J­

Q] ~~ol -'fi)1~ ~-9-.c 7~~H ~%TIj- {lA} ~ JJj- .2} .!fB-i5} 

III o}s~~ ~l li~ 11l 4i-i5} ~Jl ~J"J-Q] ~~ol ~i5~ irt.c 78 

-9-.c ~%TIj- 7a A} ~:l!}oll .!fB-i5}1l1 9it~ ~~-o}~ Jl, ~;"J­

Q] ~~ :Ac]s:. ~ 4i-£7} cJ-5: ul '4~ 78-9-.c 7~~H ~%TIj-

7a A}01jAi l ~tJ101l -'fl tJ1 %%Q] %-iI:--¥- ~-'4~ ~ 9 ~.2-J?1 

1114i- -Or Jl ~ 9 irt.c ~ -9-.c 9~ ~ ~ ~ -or ~A. 

9it% "'j~~ ~-9-.2} o }s~J8 ~l li01l ~%-o}Al ?i~ 78 

-9-.c 21-'4~ ~~B t8-~ ~~ cJ-%'@: 9~-o}~.2-uj , 9~~ 

-9-J"J-*-¥-01l ~~7H~ ~<5H i5}~.2-uj, %~2~7H7} -'tl-~~7} 

Q] {l-B~ 1l"l-Q] %~ ~ %~2 ~BJ?1Q] %%"'d.2-~ ~~ 

<5}~.2-uj , ~ oJ101l"'i -'tl-~~ %~2~7H 7} 7}-'6-i5}~cJ-. ~ T 

"'J~.c 9~ -r 8A1Zl~H -¥-El 5% '¥'£ t8- %Q!] 10 mL~ Al 

~-o}O:j, T£7} irt.c ~-9-.c 4A]Zlu}cJ- ~"cf-o}~Jl, 24A1Zl 

-r-¥-Ei.c ~*% "'J~-o}ll) -o)-~Jl, T£7} ~.c ~-9-.c ~T 

-'f-O:j <O1~O1l -'fltJ1 Zl-*"cf% ~~i5}O:j Zl-*"cfol °l ~ ~T -'f-
O:j oJQ] ~~ 0l-o)- 0lIC! 1114i- ~"cfi5)-~ cJ-. 24;"lZl T £7} irt 

Jl :A,FJ-o}.2} %~~ ~§l 9%"cf% .1i!.°1 ~7}, T£7} ~~ s:. 

:Ac]£7} ~-o}Jl ~~ %- 9%"cf01jAi T.£~ 0J% HJI!! OJol :Ac] 

J"J-o }Q] ~~ 9%"cf:l!} ~} o 1 7} irt% uJl §j~i5}~ cJ-. 

~A~ ~ tJ1~ Al ~~1 "6', T£Q] ~9 ~ ~J"J- 71Zl, ~ ~ 

B A1Q] ~%TIj- 5:{!~o}Q] ~~1 "6', '?1 ~ , "'d~tll, ~A~ ;"l ~~1 "6', 

Pyloromyotomy (A) Atropine (B) 
Success Failure* 

(n=13) (n=13) (n=9) 
Onset age of vomiting (d) 28.5 20.1 29.5 
Birthweight (g) 3216.2 3300.0 3030.3 
Weight at admission (g) 4236.9 3774.6 3487.5 
Male/Female 11 /2 9/4 6/2 
Ultrasonographic finding (mm) 

thickness 4.8 4.5 4.6 
length 18.4 17.1 17.1 
diameter 14.3 13.2 13.7 

* converted to surgery later on 



Table 2. Complications of Atropine Therapy 

Flushing 
Successful group (n=13) 
Failed group (n=9) 

Table 3. End Result by the Treatment Method 

Complication rate (%) 

Total Hospital stay (day) 
Hospital stay after Tx. 

Period of Sx. loss 
Period to normal feeding after Tx. 

4 
2 

A 
(n=13) 
0 

8.9 
4.1 
2.8 
2.9 

Tachycardia 
4 
3 

Success (n=13) 
30.8 
16.8 

13.2 
10.8 
8.6 

35 

Elevation of SGOT & SGPT 

B 

2 

o 

Fail (n=9) 
44* 

17.2 
14.1 

9.1 
13 

*: including 3 complications of atropine and 1 complication of surgery 

A: Pyloromyotomy, B: Atropine 

T~Qj :3) "T- ~ ~AJQj 7]Z!-, ~tl A] ~%}1j-,±{! %oj] A~ "T­

i'~:i!J- o}.§..~~ Aj~.ll!:f;]% ~12!1~ ~ Zl-oj] -i} Qj~. 7.}o] 7]· 

id~Jl, o}.§..~~ 7.]lioj] "'j-t?-~ ~Qj ~C50] 11IiJ1~ ~~q 

'7t~q (p=O.03) or 1). 

o}.§..~~ Aj~.ll!:f;]% ~IOJj~ 22 Crj] (B~) '15- 13Crj]:C "'j -t?­

~O]~A]~ gCrj]:C 11IiJ1t-}9 "T-i'% A]i5~t-}~tl 1Crj]:C T~ 

Qj '±11:i!J- ~~~ ~1] '15-~7}~ ~9 §j~o] 7}~t-}~A]~ £] 

~ ~ +~Acl T~ ~ ~1] '15- ~'±7} An~t-H "T-i't-}~Jl, 7 

Crj]:C ~AJ2.1 ~~ol id~ "T-i'~ ~~t-}9t Jl 1Crjl:C {l~ 1fl 
uJjJL} ~~~ '±:d0l 9l~ o] . .§..~:i(! ~9~ '15- tlt-}Jl "T- i't-} 
~q. o}.§..~~ Aj~.ll!:f;]% ~Ff-~7J}A] "']i5~t-} ~1i':l 21Crj] '15-

7Crjlojl "'~ ~~, tlJ~ , Zl-R,±7.12.1 ~7} %01 ~},~t-}~Al ~ o} 

.§..~J(l 7.1 li~ ll]4fW "T- 9l~q. 

"T-i'~ ~ ~1] 22r§'15- 'i1 ~7]Zl- Qj ~ 1l·01 ~.ll~ Aj£Qj ~ 

~~.g. id~Jl 1 Crjloj] A~~ 7(FJAJ~~0] ~},~t-} ~Jl, 2Crjl ojl A~ 

H- olAJ ~~ 1-2:§:]Qj A}~"'cl T~7} ll]4f.£]~A]~ ~%}1j-

Table 4. Ultrasonographic Changes after Atropine Therapy 

7,:jA}lc} ~1-IHl-%Qj lln ~ol ~~t-}~Jl, % "T-% %1=ojl A~ T~ 

%1=% uil'! OJ: 0] AjAJO}Qj "T-%%1=:i!J- %~ t-}Jl , AjUJj% %~ "T­

~Qj -t?-~ idol£ *~~. ~11 '15- ~7}~ ~o~ §j~ ~ '}~{! 

~ t-}~:cr·ll , £-9- "T-i' ~ 2"T- °It.flojl T~7} id~1tq. 

o}.§..~:i(! Aj~.ll!:f;]O ] Acl-t?-~o l ~1i':l 13Crjl (Acl-t?-~<j B~) 

2.1 !Ian- % 'i1~ 71Zl-.g. 16 .8~, 7.1li A]~-¥-E~ Al] ~ idol "T­

%7} 7}~W !!J17J}A1Qj 7]Zl-.g. !Ian- 8.6~, 7.1li A]~-¥-Ei §j 

~7Jl·A]2.1 7]Zl-.g. 13.2~ol ~c}. y i'% ~ 12!1~ A~Qj !Ian­
% 'i1~7W.g. 8.9~, 7.]liAl ~-¥-Ei A1] ~· id:C "T--i}7J}A]:C 

2.9~, 7.]li A]4-¥-E~ §j~7J}A] :C 4.l~~ o}.§..~~ Aj'!ll.ll~ 

oj] "'cl-t?- ~<j B~oil tl ]15il %Qj t-l·711 fJ-~q. B~ '15- o}.§..~~ 

Aj~.ll !:f;]oj] 11IiJ1~ gCrjl ( 11IiJ1 ~ B~) Qj % 'i1~ 7 ] Zl-.g. 17.2 

~, A1]~ id:C "T-%7J}A1Qj 71Zl-.g. !Ia n- 13~, o}.§..~~ i'-9 

"'1 4-¥-Ei £l~7J}Al :C 14.1 ~~ 7.i%-¥- Ei "T-i'% ~.g. A~ojl 

tl ] 1511 %Qj t-} 711 7,J ~ c} m 2, 3) . 

Successful group(n=13) Failed group(n- 8)* 

initial 7th day 

Pylorus (mm) 
thickness 4.5 4.1 
length 17.1 15.2 
diameter 13.2 12.9 

PyloriC passage + 
* : excluding 1 case converted to operation by complication of atropine 

initial 7th day 

4.6 
17.2 
13.7 

4.6 
18.3 
13.3 

+(3), -(5) 
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%:rrJ- 7,:jA}oJ] Ai ~t.J1%%~ *~-¥- ~ :i!j- ~{!% ¥- 'T- ~~;z] 

l?! *~t-~ i'-7Jl1, *~{!~ ~o] ~ *~ 6J7d Q] {}~7} ~ 

7~Y. ~~ 7d~~ ~7-1] ~.Q.S!. *~t};z] ?i~q. t};z]~· £l ~ 

-f 2-187H~ t.J1~ ~%:rrJ- 7a A}oJ] Ai *~t-~ i'-7Jl]91- *~{j­

~ 7J O]7} Ac!AJ:§'}5l~ ~% ¥- 'T- ~~q. O}SS!.1(l Ac!~R 

~oJ] ~IiJl~ 9 oj] %- 1 oJ] ~ o}sS!.1(l f-ojoJ] aj-~ ~~%.Q. 

S!. 7~{!oJ] ~%:rrJ- 7a A} ~o] 'T-~S!. {!%t}~jl, 7 ~-?lH 7J};z] 

o}sS!.1(l% A}%t} ~li':l 8 oj] %- 2oJ] ~ 7~1(H ~%lIj- 7,:jA}oJ1"'i 

~t.J1%%~ *~-¥- ~:i!j- ~{!.g. .li!.~;z]l?! %AJ~ :§:.{!o] ~ 

~JI 5oJ] oJH~ 7~-?lH7J};z] ~N%%~ *~-¥- ~:i!j- ~{!~ 

.li!.0];z] ?i~JI, 1oJ]~ %AJ~ :§:.{!:i!j- ~7Jl] 7~-?lN ~t.J1%% 

~ *~-¥- ~:i!j-~{!o] .li!.~ ;z] l?! £l~ -f AH~t}~q Of 4 ). 

IHPS~ ~Cllt}~ 7]{!.g. 0}-3J ~~t};z] ~ ?i;z]l?! *{!~ 

R ~9,1O, gastrin o]y. prostaglandin ~.g. horrnone 0]AJll,12, 

*~-¥- W~{!7d~'±~ {}~ ~ 0]AJ13, intestinal pacemaker 

system~ oVi4, '\i]~91 7] ~IJ~~ 0] AJI5, 3Ld~t-'\i]~~ 0] 

AJI6, growth factor~ O] AJ17 % ojc~ 7]{!0] {j-ojt}~ ~.Q. 

S!. ~i:1hj ~.Q.~, ~t-oJ] *~-¥- o]~~ :AJoH~ ~Cllt}~ 

non-adrenergic, non-cholinegic (NANC) inhibitory inner­

vation~ ~3flo] ~q7~y.18, NANC inhibitory nerve~ 

potent mediatorS!. ~i:1hj ~~ nitric oxide (NO)~ '\~Ac!oJ] 

{j-oj t}~ NADPH diaphorase (NO synthetase)7} tl]-f'8 % 

~t-oJ] "'i ~71 y. 11 t} 71] ~ 3fl5l ~ ~JI19 tl]-f'8 %~t-oJ] "'1 

adrenergic ~ cholinergic {! 7d Ad % 7} -¥-~ t} 71 y. ~ q w ~ 

% ~ IHPS 011"'1 tl]-f'8 %~t-oJ] "'1 ~ peptidergic, ni trergic, 

cholinergic, ~ adrenergic {! 7d Ad %~ .± ~t}~ t-t.J1 {! 7d :AJ 

°H7} 7]~~~ ~C1~~ ~~o] c}~ ~% ~"'] t}~ ~{!%o] 

%7}t }JI ~q. 

:i!j-71oJ]~ Cf:VJ~{!:i!j- ~ :AJ{j- ~oa~% o]%t}oj ~tJt}~ 

;z]l?! ~%lIj- 7] 7]~ ~~:i!j- Keller21 ~ Philippin22 %01] ~tH 

%~t-~ i'-7Jl1, %~-¥-~ 7JO] ~ -3J7d %% o] %~ ~%:rrJ­

~tJ~ AcJ~Acl°] ~%5l~ ~%:rrJ- 7,:jA}7} IHPS ~tJ~ 7]~ 

~~ llJ~O] 5l~q. i'-7Jl]~ 3 mm-¥-E-l 4mm, ;Qo] ~ 14 mm 

-¥-c:i 20 mm7J};z] q0J:~ 7] ~%0] :<l]""]5lJI ~~;Z]l?!21-25 i'-

7Jl] ~ 4 mm, ;Qo] ~ 16 mm, -3J7d.g. 14 mm7} 7}:AJ wo] 0] 

%~~ ~%:rrJ- ~tJ 7] ~0]q. 

o}sS!.1(l.g. -¥-Jil.{}{!7d% Q:j:<l]t}oj }1d~t-% 0]~"']7'j ~% 

'T-~*%% {}~""]7]~ :§:.:i!j-7} ~7] uJl~oJ] IHPS %o}oJ]71] f­

oji;l~ 5:]ii.:§:.J1t7} ~% 7}~AjO ] ~q. i5};z]l?! :i!j-71~ o}sS!. 

18 7dTR~, methyl-scolXllamine nitrate %% o]%~ 7.] ii.~ 

%AJ~ :§:.{!o] -'=-C1JI ~.g. A}oJ~:i!j- :AJ7]zt~ ~-'fl% Ri5}~ 

B~ ujJ~oJ] ~AH~ 71~ A}%'£];Z] ?iJI AC!~ f-ojS!. t:11 ~1] 5l~ 

.Q.~, Ac!~ f-oj ",] t-~t.J1~ muscarinic receptor91- ~{}£~ 7.} 

0], Q,l:%~ JlV~Ac!£~ ;7.}0], %~-¥- t-~ t.J1oJ]"'1~ o}s£18~ 

~-rr%~ ~.±, nitric oxide synthetase~ ~3fl Ac!~ ~ pyloric 

innervation~ Acl~ 7.}0] 01] aj-c} f-oj~ 6}SS!.18oJ] t:11~ ~% 

0] ~c}hj"'1 .2.~ %6}oJ]"'1 ~%5l~ ~~~~ ~~~ %~ 

7-1]~t}7] ~'fl7] ujJ~oJ] A1%%l'.Q.£ ""] ~t}oj ~7.} %~}~.Q. 

~, Acl ~oJ]"'1 Ac!UJlf-oj~ 7dTf-ojS!. {!% ""] Ac!~ f-oj%l'~ 2 

JlH~ ",,}%tHot :§:.:i!j-7} %;Z]5lJI26, -T~7} ~~~ -f Ac! ~f-oj 

~ ~ tl}S!. %-;z]i5}~ 2-? 6]t.J1 q ""] -T~i5~ 7d~7} ~7] uJl 

~oJ] Aim ~6] 'T-%~ i5}~"'1£ T~7} ~~;z]~ Ac!~ f-oj~ 

%-;z]i5}JI Acl~ f-oj0J:~ 2JlH~ 2-?zt 7dTf-oji5}~q.. 6}SS!.18 

Acl~R~.g. 6}SS!.18 "'}%oJ] aj-~ -¥-~%6] ~,\~W 'T- ~JI, % 

~t-~.7H~oJ] tl]tH ~~71zt0] ;QJI, 7.]ii. Acl-t-~o] AJt:11~ .Q.£ 

'f~ B~o] ~q. 

%~t-~7H~.g. 7.]ii.Acl~6 ] ~JI AJt:11~.Q.S!. ~-'fl7]zt6] 

fJ-JI :E ~",,] :§:.:i!j-~ ~ 'T- ~7] ujJ~oJ] 7}:AJ ~.g. 7.] ii.~.Q. 

S!. ~Ac!5l~ \1C1 A}%~JI ~;z] l?! *-¥-~~, :AJ%-3l-, ~:§.}Aa 

i'~1°J: ~ ~:§'}~%l', ~-61£ Q:j*~ ~£ %7} %0] 1J~.Q.S!. 

;z] ~ ~ 'T-~ ~ q 27-29. 

o}sS!.1(l Aa~R~% "']£i5} ~li':l 22 oj] %- 14oJ]7} £l~o] 

7}~i5}~;z]l?!1oJ] 7} AH~S!. 'T-~i5}oj 1301] (59%)l?! AH~ ~ 

0] 7.]%7} 7}~i5}~JI, 8oJ] (36 %)01]"'1 ~~, ~~, TI:§:'~ 7.] 

~ AJ~ %~ -¥-~%o] ~'\~i5} ~.Q.~ , o]~ Akira3~ 92 %, 

Yamataka6~ 85% %~ Acl~.li!.q~ 'f~;z]l?! Theobald7~ 

62 % %~ "'a~:i!j-~ %A}i5}~JI, 'T-~~ 7d~ ~-'fl7]TI% ~ 

:AJtHot t}~ ~~% ~o] .2.i'- 7.]%'£]~.Q.~ , £l-'fl -f AH ~ 

5l~ AH~~~ oJ]-c ~~q. 

7.] ii.~oJ] uj-~ ~-rr %- ~~7] zt ~ 7.]ii. ",,]~ -f :<l]~ 

~o] 'T-%7} 7}~~ 7]zt0] o}sS!.18 Ac!PJlR~.Q.£ 7.]ii.'8 

7d~-c 16.8~:i!j- 8.6~, 6}SS!.18 Acl ~R~ ",,]~ -f 'T-~S!. 

{!%~ 7d~~ 18~J!} 14~s!' .2.i'- ~ 7.]ii.S!. 'T-~% ~~~ 

7d~-c 8.9~J!} 2.9~oJ] tl]tH %~i5}71] ;Q~.Q.~, o]-c 

Akerni5 %~ ~J!}91- %A}t}~q. 

6}SS!.18 Ac!~R~ 0] tl]Jil.~ ~.g. Aa-t-~% .li!.0]JI 

parenteral nutrition~ ~~ ~ o}sS!.1(l A}%oJ] aj-~ l1Zf~ 

-¥-~%.g. w;z] ?i7] uJl~oJ] .li!.:§:.A}7} ~~7]zt~ ~:AJJ!} o} 
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