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Intestinal Neuronal Dysplasia in Twins

In Suk Lim, M.D., Ju Young Chung, M.D., Myung Jai Choi, M.D. .
Sang Woo Kim, M.D. Hong Ju Kim, M.D.* and Jeong Yeon Kim, M.D.

Departments of Pediatrics, *General Surgery and ' Diagnostic Pathology,

College of Medicine, Inje University, Seoul, Korea

Intestinal neuronal dysplasia (IND) is a disorder of abnormal intestinal innervation resulting in
dysfunctional colonic motility. IND shares clinical features with Hirschsprung’s disease but dif-
ferentiated by histological findings such as hyperplasia of submucosal and myenteric plexuses, giant
ganglia, ectopic ganglion cell and increased acetylcholinesterase activity in lamina propria. Although
IND may exist as an isolated condition, more commonly, it occurs in association with Hirs-
chsprung’s disease. We report a case of twins affected with IND. Both children manifested with
delayed passage of meconium and severe abdominal distention after birth. Barium enema in both
patients showed microcolon. They underwent emergency ileostomy under the impression of total

aganglionosis. But surgical biopsy specimens showed hyperganglionosis in submucosa with
formation of giant ganglia. Both neonates suffers from several episodes of peudo-obstruction after
the repair operation of colostomy. (Korean J Pediatr Gastroenterol Nutr 2003; 6: 202 ~207)
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Fig. 1. Twin two. Barium enema at the age of 2-day-
old shows total microcolon.
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Fig. 2. Twin one. Simple abdominal X-ray film at the
age of 15-month-old shows pseudo—-obstruction.
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Fig 3. Twin one. Small bowel series at the age of
39-month-old shows markedly dilated ileum (arrow).

gl HlI 57 Y F2o] B o A
BESE FHAIY B B HUD 4
o] Ad 54 gtk

o ZAL 9 BA T2 Fd 4
16.8 g/dL, AT &A ] 49%, W 9,800/iL,
23 276,000/L01 AT THE Tha BA HAME
pH 7.21 PaO, 61.2 mmHg, PaCO, 52.9 mmHg, SaO,
797% At 7 Aset HAME 84 A4 7 mgdL,
AgolEd 0.6 mgdLAth. 4 HAE F=Ee
Na/K/Cl 141/3.9/119 mEq/LSA 3L AST/ALT 34/5 IU/L
ojAth. FAA AALE 46, XYE Aol A
AR AL T 5 AP AAE AdRkE o

o [=]
Z 3 3935 37 7184 F90] BT i
z29€d A W 23 vadH o] #EHUH.

1o
bl

12 r_>|"_4
I\l
el

He| AAL S oa) St dejR T 3
el A Aldgh 22 HAbe A A A73- A E7}
T2 AT (Fig. 4).

A2 ¥ 4ok oH=E AygEo] AF 294 3%
Z2FEg ANt & 21 A o] A5
ol AN %ol Ao} YTt WA T
o 3ol A Algg 22 HAbl A 2173 AlE7}
Felo] #EEA gt o] F AT S7F & HA

Yo A% 18/l AR A AN A

&
¥



I Intestinal Neuronal Dysplasia + 205

gt

Aot M

NE&omwrﬁwwnmomﬂ.ﬂ%m_wmﬂ%mmﬁwmabﬂﬁé@ﬁeE %A_.;a%%ﬂn%ﬁ%ﬁ&ﬂ.muwﬁﬁo
o — H o RO kB T R R oo N e o o m W R
— A ™ K —~ XV )
éi%ﬁﬂof%@%m:_.yHm.m.wrnoﬂi_tﬂwﬁwﬂ @WW%@%W«@W@&%&%%
BT Te R P s TR T gl _®Pso°IRDRTETT R
ARAR e Vg PP e N BT LoR0Rgn™ a2 0D @ T 00y i
.* ~ fe) i X N %OEL._OJV-L] X \W-L_/].._.I].._,W.L,A.IZ‘._Z_O HL_| —_ X
gk B g uewh ) ®FE & A G S
zTaLﬁoqo_uﬂlm_m_r,_afé_‘_t@mog_onuﬂo_nro,_tz_m_mﬁ_ow_, ﬂ_w__ioocﬂ.,_xoﬂd'.ﬁo‘;‘_proﬂumweawa
pEFRThRC LN ot PR 8 MR BRI P B S
PR H R0 AR R W A R E 3 e I T R TIR ARCIL
PERE T R ITTE e o e W g H B lw T T wd d R
sy e Y o BT Rl o B LRl o NS g L% %o
mﬂﬂ).Md%ﬁaqu__iwomﬂ%mw%ﬂrm ) ,,mn._,mﬂ E._E_oﬂloﬂaﬁroﬁwme_ooﬁw&oz_oﬁkl
=W TRET T 0T gl TE T o e o P E g
SRR IR s E el AR T s L) Fogm il janl ThkT
T o B o o2 KO O wr - o -~ K T
o o = oo W 0 =N W N o U = of —x = M T 0 oo XX -~ T
\_.Vm_.cll ‘_._MEO ‘EIOC X »A.._J|:A__|_ HﬁEOEO —— O.A‘A]_I‘Mﬂ] e} X E._)A‘)AI
@rxﬁar:ﬂéMw_mi%#%ﬁoﬂ%ﬂ%mﬁrﬁo%wﬂc %ﬂ%%%%ﬂi%%%%?@%
= ba = " s WooE - . R
TR E S B gl Tk nERTodRE R BEDT s ToIE s
R lg @ 228y Vg  ppX®®RE g gy Flw T B RE R,
KRB FTBRER TR B EC AT BT PP TR T o Taed N w0
RTRABET o RPT AR RFT R Hlbrod T XD metwdT HiEww
5 %M%aﬁw %%_Mwﬂ_._ow_o% M%Eomur.ﬂﬁwﬂ
S U T \m o~ o T fil — ol X
e £ mﬁmﬁ%_é mﬂﬂ%%%ﬂ.ﬂ%%%ﬁ%%
S G MW = grom g kg o_m NN
c2 FXT@ R - B NP
g & R By TERH L, Oz x oMo g
= R EX T o h R EH Z ok 0P IET
O = Sﬂﬁo_ﬁo_lo w‘.ﬂo‘n_lﬁﬂ_ o \mwleED BN HT_O
o3 Vs o BRI NES L s Og PR
£t e S L TR I B L R | O TR
g2 oS P ERO g T B E N o T
O o .Dlwﬂ%d.ﬂq,h_v Mm%ﬁLﬁéﬂoﬂroﬂloMMRsﬁMoao_omL
8s .%Wmﬁéomﬂ - MmﬂWmﬁoiz_oEﬂA%ﬂLW@HQovr
8 < T o g 2 T N oz T W Y R
T= m KR B T g amg o =3 x
e _ze‘mﬂ_zo,wﬁnJ ,AOWDOEUDH B T Jd%dﬂq‘.r
£5 %ﬂwﬁa.(o\c _,aoRmoﬂ‘_tﬂdz_.ﬂ'_xom_mmﬂﬁzo___;om
£% R, TER g W TN ey
_Wm E”Mﬂl ﬁoM‘Mo‘umMAT_/,:u.,._lﬁoﬁow‘.m,_.__mhyo‘ml&o
< 9 TN o NLHOWQOf}L_LﬁomLmr@W@
52 W T .o R R D N o e T o B
85 ©¥T DR 2T RTT B YT ERT




206 - tistaotasty

GC
02
o
Yol
Ral
=
D
¥
=
N
fol
[y
(=)
(=)
w

7 BEEE0, 2 Zee A4olslel BhiA st
By o] Qo] AP v
vl 273 0 2%l vl
of A4 Ad) AFFol A4E ALk HAT Fol
771 AN Fel et Bl 2H 4
NN HehEat 2 A
AE HP4Fo] BRI} FA7 of
@59,

FA7 o BRFL T F

_H
)
9

o] =go] HA| 2AeH Lol 7
o, shAlgk AT AEr)Eo] T
ASS sk doll ojgeo] .
o120 Luxol fast blue &4¥, Bodian
F2ES BE87] Al Smith 2%
g7 eqad e A7 A7)
of 238 AxE, 282 Al
to] E4ste}l &g, o AT vl
A7t 74t & B

ZH ghA] Gy
oz A7 o3

o0? af U.\;u/
= o2
off mE Ok
O 2 9 o} P~
o, MM o ofy
&k
ot

i)
>
I
Lo & dp
>
=
Lo

y
A

e
o
' o
2
EY
t
I

r
o

2 T
—r

s

El

ol
w2
oX ox
o

it

)

bl

ol

O

ol
i)
o,
oL
ko
ol
Ko
S ol
4 ooX
o\
& &
[

=

Mo

[t onl
of

2

>

> 1o
oX
)

)
%0 on -
o

=
m

K

it

o gy @ o fr P oh o ol
O

o = 12
> Ar

o,

%

S

L
1=

2
= A e
o

rlo

4 2
L
Y

bl

o

>,
o

f
=
ox

r‘l_(r
i

Ho ™

S

N
(o3

e

rg

o

t}. Glyoxylic acid &
7HelE o A7 o34
2t 2 ol X HKE 94, S-100 T
7 NSE @A o= 21734 Az 47} o
I HEEG Ao A At AAd A7} B2 5
. Meier-Ruge= 1971'd 0l 2174 Ho] P A=
5 otMEFdod zEH A =7 SISt
Aol 23ty sgon 1981ddE Au 1
AN ot EFHol 2H A7 LR A
N7 947 27Kk Sk o) F Borchards}
Meiger-Ruge= X© 719 £5& 97] st A
ERETCIEL TR
oM g F ol 2H A A A A
Aol 71 Fastn o)A A4

T

of

Al

3

£ 9% = £ 1 o

g fr KO3 0 g g

r1r Oml

o opaEE
3

Ao e gA FA T 743 Aoe
Xo}/‘\_]7g o] S

QZe] Avke] £go] Frtar st
2 274l 77 o)de] AABAMEI E
Aste Aoz FA7 o|FAFF ek 8%
A Fo| T, SRk AR Fa17 o|FAFoA B

FRE 24049 24 404 AdAF
H] o

oo

o,
R0
bl
'S

Moo 1o ox
>,
o
o
o
T oX
o
lo
R
it

Ho2 o
N of
N o2
2 rE
ot
rJ
o2
o2
it
= IO

£
Y
>

2
O:
fo
frojo 4 o o 2
o
fr

o olN
o
)

k=
B¢ Wz e A=Y
90%l A 6714 ool A4 g
Ao 2 RuHATGY,

oft r oN £

o yo
o
=)

o
o,

0
MO

1) Milla PJ, Smith VV. Intestinal Neuronal Dysplasia. J
Pediatr Gastroenterol Nutr 1993;17:356-7.

2) Martucciello G, Caffarena PE, Lerone M, Mattioli G,
Barabino A, Bisio G, et al. Neuronal intestinal dys-
plasia. J Pediatr Surg 1994;4:287-92.

3) Koletzko S, Jesch I, Faus-Kebler T, Briner J, Meier-
Ruge W, Muntefering H, et al. Rectal biopsy for diag-
nosis of intestinal neuronal dysplasia in children. Gut
1999;44:853-61.

4) Holschneider AM, Meier-Ruge W, Ure BM. Hirsch-
sprung’ disease and allied disorders. J Pediatr Surg



2014 Q| A OOl A 2445t Intestinal Neuronal Dysplasia « 207

1994;4:260-6.

5) Kobayashi H, Mahomed A, Puri P. Intestinal neuronal
dysplasia in twins. J Pediatr Gastroenterol Nutr 1996;
22:398-401.

6) AAY, Az, A4, A, 1AL, Intestinal neu-
ronal dysplasia 12]. 420} 1996;39:1151-7.

T F4F, A, £49, G5 A4H AFE AL
Aol g 7MY slA Lz, i gaobe]33tE| A
1999;56:922-9.

8) Puri P. Variant Hirschsprung’s disease. J Pediatr Surg
1997;32:149-57.

9) Cord-Udy CL, Smith VV, Ahmed S, Risdon RA,
Milla PJ. An evaluation of the role of suction rectal
biopsy in the diagnosis of intestinal neuronal dys-
plasia. J Pediatr Gastroenterol Nutr 1997;24:1-6.

10) Gath R, Goessling A, Keller K-M, Koletzko S, Coerdt
W, Munterfering H, et al. Analysis of the RET,
GDNF, EDN3 and EDNRB genes in patients with intes-
tinal neuronal dysplasia and Hirschprung’s disease.
Gut 2001;48:671-5.

11) Fadda B, Maier WA, Meier-Ruge W, Schaerli AF, Daum
R. Neuronal intestinal dysplasia. J Pediatr Gastroen-
terol Nutr 1991;12:182-9.

12) Hutson JM, Chow CW, Hurley MR, Uemura S, Whea-

tley JM, Catto-Smith AG. Deficiency of substance
P-immunoreactive nerve fibers in children with intrac-
table constipation: a form of intestinal neuronal dyspla-
sia. J Pediatr Child Health 1997;33:187-9.

13) Navarro J, Sonsino E, Boige N, Nabarra B, Ferkadji
L, Mashako LM, et al. Visceral neuropathies respon-
sible for chronic intestinal pseudo-obstruction synd-
rome in pediatric practice. J Pediatr Gastroenterol
Nutr 1990;11:179-95.

14) Wu TK, Wu AS, Tran TA, Lee CY. Neuronal intes-
tinal dysplasia presenting as abdominal mass. Dis
Colon Rectum 1997;40:862-6.

15) Berger S, Linke F, Heymanns R, Boor R, Coerdt W,
Hofmann-vKap-herr S. Complex long-segment intestinal
dysganglionosis. J Pediatr Surg 2000;35:1123-6.

16) Schmittenbecher PP, Gluck M, Wiebecke B, Meier-
Ruge W. Clinical long-term follow up results in intes-
tinal neuronal dysplasia. J Pediatr Surg 2000;10:17-22.

17) Smith B. Disorders of the myenteric plexus. Gut
1970;11:271-4.

18) Nogueira A, Campos M, Soares-Oliveira J, Estevao-
Costa J, Silva P, Carneiro F, et al. Histochemical and
immunohistochemical study of intrinsic innervation in
colonic dysganglionosis. Pediatr Surg Int 2001;17:144-51.




