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Infantile hypertrophic pyloric stenosis (IHPS) a common childhood disorders characterized

by nonbilious projectile vomiting, an olive shaped mass in the right upper quadrant of the
abdomen and visible gastric peristaltic wave in the upper abdomen.

Its etiology and

pathogenesis are not clear but abnormal nerve distribution of the pylorus has been
postulated®®. We performed immunocytochemical staning to the pyloric muscle from 10 IHPS
and 3 controls patients, utilizing specific monoclonal antibody to NCAM(neural cell adhesion
molecule). In IHPS patients, the number of NCAM protein immunoreactive nerve fibers were
less than that in normal subjects. Auerbach myenteric plexuse was well developed and
interbundle nerve plexuse was present but nerve fibers supplying individual muscle cells in
smooth muscle bundles were poorly developed. These results
innervation in smooth muscles in IHPS patients that possibly contributes to the pathogenesis

of THPS. (J Kor Assoc Pediatr Surg 8(1):23~27), 2002.
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Table 1. NCAM Immunostaining Patterns of the Pyloric Muscle

Auerbach Interbundle Intrabundle nerve fiber
o o g8 plexus plexus Outer layer Inner layer
1 M 20d Present Present None None
2 M 20d Present Present None None
3 F 28d Present Present A few None
4 M 29d Present Present None None
IHPS 5 M 30d Present Present None None
6 M 30d Present Present A few None
7 M 31d Present Present A few None
8 F 40d Present Present None None
9 M 60d Present Present A few None
10 M 62d Present Present None None
R, i F 6d Present Present Multiple Some
group 2t M 10d Present Present Some None
3+ M 30d Present Present Multiple Some
IHPS ; Infantile hypertrophic pyloric stenosis, NCAM ; Neural cell adhesion molecule,

* ; Meconium peritonitis, T and +; Necrotizing enterocolitis
A few ; Occasionally present, 5 per 400 high power field
Some ; 6-29 per 400 high power field

Multiple ; Over 30 per 400 high power field



Fig. 1. Photomicrogram of the muscle in IHPS. Myenteric
plexus (M) and small nerve plexus among the muscle
bundles (arrow) are more frequent in outer layer than
inner layer (NCAM immunostain, x 40).

Fig. 2. Photomicrogram of the Pyloric muscle in IHPS.
Absence of nerve fibers supplying the smooth muscle
cells in the muscle bundles. B; Smooth muscle bundle.
Curved arrow; Nerve plexus between the smooth muscle
bundles (NCAM immunostain, x 200).
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Fig. 3. Photomicrogram of the normal pyloric muscle. M;
myenteric plexus. Curved arrow ; small interbundle nerve
plexus between the smooth muscle bundles. Arrow; nerve
fibers supplying smooth muscle cells (NCAM immunostain,
x 100).

Fig. 4. Photomicrogram of the normal pyloric muscle.
Multiple brown spots (arrows) are nerve fibers. M; my-
enteric plexus (NCAM immunostain, x 200).

Slolr} xR A4
ko] 7] DAl ‘ﬂ%‘j—i

4 BEE (nerve innervation)7} &
AU (FF 1). Folo] FEHF
W AART Aee WY &F Al e AT A
(Auerbach myenteric plexus) %4 °1 °]2‘/} 42
1H(smooth muscle bundle)] <] "]73%
T th apololl e AAFAA U2
£ (small interbundle plexusi B ’}L"}
AEA 7L At doA] ox] 5Tk d
fiber)e] ®go] ulg- AT (1‘3‘ 1, 238 2. Zl'
9z Pz =BA ALY AZRFES AN
gaage 734 24T + Ak 2y

r>'f“$‘

o Y



26 Zoleld A 8 A 1 & 20024

o8] zoldld 253 UALEE g waHo] Qo 2 of oot MFA FEYAFY FER WYY g B2

SAZ Aolol R Wo) REsL gl Aol tplETt gtk AT AFFE T FYEol UL KT A

(29 3, 19 4. Y= AAFE WAT + Aot 2RThY 2429 2%
Aol BEek ARHRS wae B4 fFEYEG A2

o 2 999 & 9
Qob M$4 FEYATL ddol 383 WA A 2 E

ou 24HE AUAAEC] ANHD Yk Tam (1996)°

B2 AR AOIAT FBF T3 AARE 2 99 2HEA Qob T FEUATS HER 4R

g AYsgor, HRARAGAYL o4 H29 AT E: B gasel gRo w27 2] PeHeR

ANE WE=H A7 BE [enkephalin, substance P, VIP  BAISHA gtk mebq ool fBR AARES 2}

(vasoactive intestinal polypeptide)]¢] oAb (4ol thalA o] Azl 9l At FHUZ AA|

T Ry o SE )
dakst A4 (Nitric oxide)= HFATFoIA o]ge T3 ZAlx AAAAE AT 7t §iden, oF AF o

e 2ad AAADIAZ A2 oA ded"E Vanr 2L A7 BT Qe

derwinden 5 (1992)&" 22bg A2 Jéi UJ §e-

(nitric oxide synthase immunoreactivity)®] &3 A F<l 2 18235

NADPH (nicotinamide-adenine dinucleotide phosphate) o]

g A g\_;(l SHHO A o} H|TA] ST &HzZ ;q:}o
£ oS AHSdtel o MY REUAT Fel 1. Rogers IM: The enigma of pyloric stenosis. Some tho-

T ST %)\Pi‘f A E‘Hé Bawo] FASA Z ughts on the aetiology. Acta Paediatr 87:6-9, 1997
250l tE AL AAF Y FEE 289 FreFE2s A 2. Okazaki T, Yamataka A, Fujiwara T, Nishiye H,
w3} Fujimoto T, Miyano T: Adbnormal distribution of nerve

8l Vanderwinden 2 (1996)07 Ao A7 Ao 28 terntunals in infantile hypertrophic pyloric stenosis. J

Pediatr Surg 129:655-658, 1994

Az dHA Interstitial cell of Cajale] EHEHH A4 A 3. Kobayashi H, O’ Briain DS, Puri P: Selective reduction
¥ Eo|dY HREA 7IUA 871 (c-kit) B ¥hsAo 72 in intramuscular nerve supporting cells in infantile
AE WA ol H|ZA FEHZZ L&A o9 gJolo hypertrophic pyloric stenosis. J Pediatr Surg 29:651-654,
2 ANHAS Kobavashi 5 (19992° Qob W%y g M
AT AFAA AES Zhkel dhis) Rl o, Cass ' Bri:;c }(’)l‘;j Litt;e I?;j Pitk’in .lll:mzsbsnorn;alitizz aaf 1;eptide
%(1991)"0715 H 78 FE5 2%Wel chondroitin sulfate® containing nerve fibers in infantile hypertrophic pyloric
Fast= AEY 7189 w3 (FHE AT stenosis. Gastroenterology 92:443-448, 1987

Okazaki & (1994)%2 A AY2A GE (presynaptic ve- 5. Kobayashi H, O’ Briain DS, Puri P: Immunochemical
side)o] U FAZ ALaA 728 AZ TUE (nerve cl.zafacter.tzatzon of neural cell adhesion mole.cule(NCAI}/I),

nitric oxide synthase, and neurofilament protein expression

terminal) & A#ste] Got vl F4 ATl WAH da in pyloric muscle of patients with pyloric stenosis. ]
d AAE¥ete #AAAME Husgon Kobayashi % Pediatr Gastroenterol Nutr 20:319-325, 1995
(19%) SJJr Kobayashi & (199(7)_3_ ol BTN FEFIA= 6. Kobayashi H, Webster T, Puri P: Age-related changes
goo] $EHo A2 229 NCAM W wheA in innervation in hypertrophic pyloric stenosis, J Pediatr
o 7hao] WS ST, Surg 32:1704-1707, 1997

i 7. Vanderwinden J-M, Liu H, DeLaet M-H, Vanderhaeghen

AAEL ®o} D7 Fo XSG A RIFEA 1I: Study of the interstitial cells of Cajal in infantile
ZA BxAAA Y Hd 75 838 98 ] AT hypertrophic pyloric stenosis. Gatroenterology 111:279-288,
E9 99934 NCAM g z23ueisdag s 1996

8. Edelman GM: Cell adhesion and the molecular process



AGE 9 @ dot WF FEIAFAZNN FER] WAEEY Hlu 27
of morphogenesis. Am Rev Biochem 43:135-169, 1985 12. Hope BT, Michael GJ, Knigge KM, Vincent SR:
9. Tam PKH: An immunochemical study with neuron specific Neuronal NADPH diaphorase is a nitric oxide synthase.
enolase and substance P of human enteric innervation-The Proc Natl Acad Sci USA 88:2811-2814, 1991
normal - development pattern and abnormal deviations in 13. Sanders KM, Ward SM: Nitric oxide as a mediator of
Hirschsprung's disease and pyloric stenosis. ] Pediatr Surg nonadrenergic noncholinergic neurotransmission. Am ]
21:227-232, 1996 Physiol 262:G379-G392, 1992
10. Malmfors G, Sundler F: Peptidergic innervation in 14. Vanderwinden J-M, Mailleux P, Schiffmann SN, Van-
infantile hypertrophic pyloric stenosis. J Pediatr Surg derhaeghen JJ, De Laet MH: Nitric oxide synthase
21:303-3006, 1986 activity in infantile hypertrophic pyloric stenosis. N Engl
11. Dawson TM, Bredt DSW, Fotuhi M, Hwang PM, J Med . 327:511-515, 1992
Snyder SH: Nitric oxide synthase and neuronal NADPH 15. Cass DT, Zhang AL: Extracellular matrix changes in

diaphorase are identical in brain and peripheral tissue.
Proc Natl Acad Sci USA 88:7797-7801, 1991

congenital hypertrophic pyloric stenosis. Pediatr Surg Int
6:190-194, 1991



