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Pseudo-Hirschsprung’s Disease
—The pathophysiology, diagnosis and treatment—

Akihiro Toyosaka

1st Department of Surgery, Hyogo College of Medicine

Abstract | Pseudo-Hirschsprung’s disease is defined as congenital motor dysfunction
of the intestinal tract resembling Hirschsprung’s disease, but harbouring intramural
ganglion cells as lar as the terminal rectum.

Symptons of this disease are mainly related to non-mechanical ileus and manifested
in the neonatal period.

The patients were divided into two groups based on the presence of histologic abnor-
malities in the intramural ganglia. The group with morphologic abnormalities was
divided into three groups: that is 1) hypoganglionosis or oligoganglionosis (a reduc-
tion in the number of ganglion cells), 2) immature ganglionosis (a reduction in size
of ganglion cells), and 3) others (intestinal neuronal dysplasia etc.). In the groups
without morphologic abnormalities there were CIIPS and MMITIS.

This disease was clinicopathologically investigated concerning age at onsel, symp-
toms, barium enema flindings, rectoanal reflex, Ach-E activity, pathology of intra-
mural ganglia, operative precedures, prognosis and nutritional status. In the groups
with morphologic abnormalities, most cases had meconium disease-like appearances
in the operative findings. The morphologic abnormalities such as hypoganglionosis or
immaturity of the myenteric plexus in the intestine seems to be the main etiologic
factor in meconium ileus without mucoviscidosis. In most cases impaired intestine
extended proximally beyond the colon for a variable distance, and none had an abnor-
mality of a short segment or segmental abhnormality. These findings indicate that
pseudo-Hirschsprung’s disease remains a serious disease of childhood, but immature
ganglionosis has a good prognosis due to maturation ol the ganglion cells.

Our results indicate that Hirschsprung’s disease and pseudo-Hirschsprung’s dis-
ease with and without morphologic abnormalities of the intramural nervous system
can be separated on the basis of Ach-E activity rectoanal reflex, and barium enemia
findings.

The detection of e-kit/SCF system and cathepsin D in the gastrointestinal tract may
he useful in the diagnosis of pseudo-Hirschsprung’s disease.

Meconium disease
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ganglionosis (oligoganglionosis) (Fig.1),
BENHEERIME  (SEN RO REEE RS
H @) immature ganglionosis (Fig.2), #
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ldmeconium ileus without mucoviscidosis
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ToE IR R TRELWALEFELTY
51,

Ti8h b, T ORER/ NG RS IR O 8E
PIRERINa D R, F &i"?_%’: L Wi bEic ko
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DWIHE L 750, FEEDEZALAVNMEA Tikd
20, FENBTEZ OEEEH R - Bt
L. JGEORELERINE LD EEL TS,
b b, KEOFHOIHEOWEE I TE, [
THEAL L7l 2 mEfFObarrier 2 A T
KIG~Fokd 2858 1asis vz, BIBICiGE
DRIFEZES D LW OHRARIEDHET, AIE

THFOBMAZE LR, mEEELIcd v
DIFHEDOBINADGHEFFE N TR HEER
TWa (Fig.3, 4).

iz & 252613, meconium worm %
meconium plug syndrome® £ 2 IZHEBTH
Aohd, Thid, WEIAOIimmaturity®
REORV LOTRIEFEMA THEEL TO

, T DO 047 LT N
Hypoganglionosis =
‘- B 3 s ‘.4._l-.4.'.-'— Y
B Se o S L : ¥
‘{,_‘ 5 i-.ff;c“
Fig.1

Comparison of the histology of
Auerbach’s plexus in the ileum of
a patient with hypoganglionosis
and a newborn control.

The area of Auerbach’s plexus is
very small compared with new-
born control.

e : < : (Ach-E stain, original magnili-
& ' cation % 40)

Fig.2
Comparison ol the histology of
Auerbach’s plexus in the ileum of
a patient with immature gangli-
onosis(A) and a newborn control
(B).
The number of ganglion cells is
sufficiently seen, but the size of
ganglion cells is very small com-
pared with newborn contrals.
(H&E stain, original magnifica-
tion % 200)
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59 % short DEEFIA A SNtz short DAEH
3¢ ~<Trectal biopsyhH 5DFRT, thok
BRI DT EHENNTI D RIE - THD,
shortfE Pl THIZ H B RENEHE S 5O h
ROVICEEDS O, SHREICHRE L TO (R
THAD.

WAz % { & 54 A meconium ileus with
mucoviscidosis T ® meconium ileus D [A]
IZ2W T, cystic fibrosisiZHERT 5 JG{ED
A Sl X TwAa, UL, JafEick
% PHEEDHED FUCHGE ORI L 20 E D
3T L BEFRETE W, “without muco-
viscidosis" DI T HFE L < JGHIIKFETH 5.

meconium ileus with mucoviscidosis b,

Table 1 The classification of pseudo-Hirschsprung’s disease

A. Intramural nervous system morphologic abnormality (+) group
1. areduction in the number of ganglion cells

""""""""""""" hypoganglionosis (oligoganglionosis)
2. areduction in the size of ganglion cells

"""""""""""""" immature ganglionosis
3. others oororre. intestinal neuronal dysplasia (IND)

segmental abnormality etc.

B. Intramural nervous system morphologic abnormality (—) group
1. chronic idiopathic intestinal pseudo-obstruction (CII1'S)
2. megacystis-microcolon-intestinal hypoperistalsis syndrome (MMIHS)

3. others

Table 2 Results of Pseudo-Hirschsprung’s Disease Study Group in Japan™

No. of institution : 37 institutions
Total no. of cases : 130 cases

Intramural nervous system morphologic abnormality (+) group : 75 cases

Immature ganglionosis
Hypoganglionosis

26
25

Immature ganglionosis + Hypoganglionosis 19

IND

5

Intramural nervous system morphologic abnormality (=) group : 38 cases

CIIP
MMIHS
Others
Unknown (meconium disease)

Others

24
9
)
6 cases
11 cases

* Co-operative Research (A )(No.03304037) Ministry of Education,

Science and Culture of Japan (1991-1993)
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Fig.3 Radiographic findings of a patient with meconium disease.

The pathology of this meconium disease showed immalture ganglionosis.
The plain X-ray (A) shows a large amount of gas in the small intestine with no
mirror image.

The enema {inding shows a microcolon (B3).

Reduction in
) peristaltic motor
function

microcolon

LW i
Delay in the transitional
time of meconium

—— Maintenance of
intestinal absorption

/No increased mucosal secretion

| from the intestine and ‘

\no fluid loss 4
|

/

P " s5e a mirror image
Meconium becoming Absence of 4 <]
solid in the small
intestine

Meconium cannot pass through
the ileocecal valve

‘r’ Bowel motor function is not sufficient to let meconium pass \
\due to solidification of meconium and weakened intetinal peristalsis /

Fig.4 Schema showing the pathophysiology of meconium disease.
The primary pathology is immaturily of intramural ganglia or hypoganglionaosis.
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FREED S (G Averbach R R AIICEFEEd 4
c-kit Bt O Cajal @ interstitial cell 2355 65
B Dpace makerDF EAH 5 L DHEEY Hidh
0, CIIPSET(E ZDCajalDinterstitial cell
DR DHRE NS D LEOWEY Bh b, &
HanTwa,
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1) EBENEEERR R E

P RMIC B S NI AREDIGE T I3 i
B33 U il 5 &R boRd o,
M OENIEE L AR TEIERhypogene-
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BIEHDIEIEN, L L 1EELEICTE B L,
TR T DRI A SIS ODY, L
MAH o, EEEHROR L OHDFEERL,
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hypoganglionosis & hypogenesis (4 8 4 #fi %
RVEIC 51T B RBE O EOZRITB X
WEBA LN,

Z O EEMIaiR DI O LFETH 508, W
KRHER TR KIS SINTEHOMTH Y, Fi/
BEI T I ~TREBLLET, KR53 /N5
DILTBHIC A TE Y, K FRICRET % &
A Mshort segment® A T,

HEak»2E7T v — FRAE" Tldshort

hypoganglionosis @ {§ % /R 9.
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segmentDRENH B, LML I oDHE
BEBAGE S OHE T, FESEAICR - E
Bl (A RNEESEALTH D, OB
WThEED LW, T LB Ol DIE S NE (R
EoTWhaA,

F IR DORRETH B0, BERIFITIE 26
LD T KIS F /5L TOHF L Wik
T, —HANE L/ 10FEDE L Wi DI E 4R
Lic. HIL, AIETIHREOFRE & %L O
MliFE bMEL L, Thickh B U TER
PHEBTALEDLN, Lrord (1/73LTE
) TIHERERSEWEEZ OIS, Ll
Sshort segmentD R L 72hypogangliono-
sisOEFELEIT FRVICEEMTH 3.

HESIERIT D, DB & D+ AR IR
DIED D short DAEF 2 b < & iliE (b T
B LmiEA R L2 &S, @HEGEL
category AT A DNEN EEZL o,
fii 2 OO REG B TORBE LK,
Auerbach i 5 L O'F O F O c-kit fa i
G TORBE LKV (Fig.5).

2) BEAREIRIaRAARE

Rickham %?Clatworthy® W5, Wb 5
T # B Uf 75 meconium ileus without muco-
viscidosis, meconium disease®FA L,
FEHINA O L ORISR 5 2 & 23k 4 13
HELTE LY, S0OBHRFEORAEKRET
bz t+nEIT 2R TH- 12,

AEICH T 5 ZOBENFEREORAME, Uk
I 5 ORISR TS NS E O A 75 & 97 O]
DYEIGE I b RATED, AGEOFIEIL/ NG
DILTEHNT Ko SEEN R RAa O R IR 4
I EARMEX N, AuerbachfFE#EICEB D
T, W/DiEEH L, c-kit/SCF (stem cell
factor) ORIFFEDO+RUEEANA OIS

(Fig.6). EEHHNE T D Cathepsin DO FEH]
RV, BT 5 RBP4 NS
(Fig.7).

SO R DS 2R L, B+
HAHAIETE, FHOFE & & bz
B bR L, BEEERANIC bEEEGED IE LA
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ganglionosis® EIEFRE N TWAY . BERH
38 O MR EHEO RD PR D BoRAL P R
Ak OMEMIADFEFN BN SN TW S, &K
HTHHENS 205, WHHESHEF R LR
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PrElic® {, HAERENSFREL, FIHiCIE
LI a00% L FREIFLLRBTHAS. Cl-
IPSTHEREMAERTH LML, Fi2
CHPST &L ¥4 M T ld microcolon® 4 4
CENE L, FHMMIHST bEHAERILIED
b D TldmegacolonZERg I &EAE W, Cl-
IPSEMMIHS(HBUCHIHOZERICBEL W E
DERDD - 1oy, KFH S, il
R IERTOREOEIZLA2DTRIEVMER
X, 3B, MMIHSOHPIRE ol
<, ZOROHERNEENOFIEL, MED
HEOERLBLEFEOTEEVNEEZ SN,
M 2 E—DE B O REMEA S 5.

CIIPS Te-kith3tk® Cajal DD R LS
BREahTOEYH, kx OMETHe-kith¥

" Fig.5

Photomicrographs of ileum from
hypoganglionosis stained with c-
kit antibodies.

Expression of c¢-kit in the intra-
muscular area is remarkably re-
duced in the hypoganglionosis(A)
compared with newborn control
(B). The differentiation and develo-
pment of intramural ganglia may

4 " be in harmony with that of c-kit
- - 3 v

. positive interstitial cells of Cajal.

— (original magnification *400)
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HHTWEW(Fig.8).

RITEOHEZRERGER, Lo SEHER Y
ELB&{A A o HIERBR B O 2 > W T HIF
L L, BUBREIOESBEE —INE LD T
ZNOHDBMHCT S WTIREEEE,

A1z,
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BLPOS 5, EISHEMED Ach-EBiGtEd & KEED
ERNIAMEEEZ Sh 3.

T Ach-EifitE T, ZOiEHEIHERAS
N7: SHET, HHRBEER, B bER
BB THMEEME G VWEELITVS,
HE SRR B TSR O WS A DS H dh 5
D, TN OEAZME LAY T, HiE

Fig.6

Micrographs of serial sections
ileum from immature gangliono-
sis stained with c¢-kit antibodies
(A), and stained with SCF anti-
bodies(B).

Note intensive activity of both the
c-kit and SCIF positive cells in the
myenterie plexus. This indicate a
possibility of c¢-kit/SCF interac-
tion system.

(original magnification > 400)

Fig.7

Photomicrographs of Auerbach’s
plexus in the ileum of the new-
horn(A) and 4 months of age af-
ter the initial operation from(B)
immature ganglionosis stained
with cathepsin D,

Expression of cathepsin D is re-
markably increased in the older
age period (B) compared with the
newborn period (A).

(original magnification x 400)
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DR E GRS D, TXTIERTHANTH Y,
T2 (S HIFMS IR B TR E ATV,

ENSILPIR ST 548, BENMEPHTIaO BE
WO H B, RIETIHEERINTIREHEPIEE
Blpattern® & 5 2 ENZ WA, FRERAYICRGE:
{bL, A RA®CIEEFRGELS 5. —HRD
TETEHRB S REETH Y, BRIz AT LS
kg 52 Lidbind, H->THIEERLE D
ENRZV, TO[BKRBIEE NI D R - T
5. BERNMERICREORZVLLOTHE, —IBK
BHEE LB TV, B LoHvbEd 3
A IhEEERBICES L THE LIz
Mo @R EZL SN A,

IRICTEERE T h B8, —RicHr A R & 3L
VAL Tl AL A St b, BEP RO 5
HEORT, BE S RBE S IRYT
{3 microcolon ~small colonZ 2 L TW 3
A%, BSMEERRIC b & AAY, EREICE(LL, W
DHE T HFLRIHLIE T E—#% 2 megacolon &
2L, R Tl normo-sized colon% $¢
%. — 7, BENHHE SR SH O 78 WD CIIPS,

7t

~ Fig.8

Photomicrographs of Auerbach’s
plexus in the ileum from CIIPS
stained with NADPH dehydroge-
nase(A) and c-kit antibodies(B).
In this case NO production is suf-
ficiently observed in Auerbach’s
~ plexus and immunoreactive expre-
. ssion of c-kit is normally noted.
(original magnification > 400)

MMIHST b #r 4R T,
small colonZ 2 L, CIPSTEHF LI T
i3, — % IZ megacolon 2 Z{L L T W 3.
MMIHS T R 20h3% <, LY
Lol coigizbnnd, #iExhifc
ldmegacoloniZZ L TWA L HTH 3.

DL ERHER RO EG A Z v b L, —
A 3R AE D o BEREMENG PAZEIE 274 C
EE L, AR O ERK T microcolon ~
small colonZ7k L, Ach-Eiffkicigdiids o
nigw, EBIIPMREOEEP, T ORRIZE
b, BEICEEAGED S AR O K OMERIH
ik TH S (Table 3).

LI EOBEREEIZIA, SISO
THAT NS & 5 FFIREERER R S sl S 1
4. EHE7SFREERZNICE, 2 anll EolBE o
RESETHB.

Pl bik~t-Ziicovwald, +oFEd
A->THD, 4L bEESN/I-LDOTIEL L.
S, NIDLEHHEL ARGV ETH S,

microcolon ~
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Tahle 3 Differential diagnosis of congenital intestinal motor dysfunction
(pseudo-Hirschsprung’s disease)

Pseudo-Hirschsprung's diseas

Hirschsprung's Morphologic abnormalities of

( Morphologic abrnormalities
diseasze intramural ganglia (+) (—)

Reduced number Reduced size Hyperplasia? CIIPS MMIHS
Enhanced (+) (=) (=) (=) (=) (=)
Ach-E activity
on rectal biopsy
Rectoanal reflex =) (—)~~atypical Newborn: (—)~(+) (+) (2] (=)
Infant: +)
Barium enema Megacolon with narraw  New-: Microcolon, New-: Microcolon, Mepacalon? New:: Microcolon  New-: Microcolon
segment of anal side born  small colon borm  small colon born born
Infant : Megacolon Infant :Normo-sized Infant : Megacolon Infant : Megacolon?
calon
Aetiology/pathology  Aganglionosis in i‘li'pogmlulimmsﬂ’s Immature Neuronal Unknown
anal side intestines (oligoganglionosis) ganglionosis intestinal
(immaturity of dysplasia
ganglia)
Abnormal segment Short in most cases Long in most cases Short sepment? Unknown

(often extending proximally beyond colen)

Ach-E. acetylcholine esterase.

m

IR ERfEE B OB Oyl U o
NER-TERD, REARHOELE L, B
CE->TH—BAHDOZ EBREZ VR, —IEIh
F TOHREN SinfE A ONEEA2 £ LHTHI.

1. EEPYRhEHA AR R BE

i A2 U 0 o0 BERE RIS PAZE T, NG T mi-
crocalon~small colon% 2 L Ach-Ei&t d
RS < A 2= LRI U A D
ha HRAbOZ774 ickBFET, A2
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