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Back to the drawing board
Intestinal neuronal dysplasia type B: not a histological entity yet
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Introduction histopathological entity using the most widely recogni-
sed criteria.

Intestinal neuronal dysplasia of the submucous plexus
(IND B) has been characterised by a group of clinicat - —

features indistinguishable from those of Hirschsprundvgeth°d°l°=‘g'cal criticism
disease, including constipation, abdominal distensig@_h

paring specimens which have been diagnosed histo-

and enterocolitis [28]. The onset may be as early as . ; .
[28] Y y gically as IND B by virtue of the presence of giant

first few days of life and it has been commonly associ LY Q@ .
ed with Hirschsprung’s disease, with which it has be@anglia with normal controls will, of course, prove only

associated with a worse outcome [27, 39]. It has a t in all the IND B patients giant ganglia are present

been associated with phaeochromocytoma, medulldRf thatin some of the normal controls they are not [17,
18]. The larger the study, the more significant this result

carcinoma of the thyroid, carcinoid tumour, cystic fibro=¢ . ; oo : X
will seem. If this selection bias is unrecognised, there is

sis and paraneoplastic syndromes [8, 29, 40, 41]. : ; . . ;
The morphological features of IND B were first de2 danger of concluding that giant ganglia are a diagnostic

scribed by Nezelof et al. in 1970 [29] and clarified fuf€ature of IND B.

ther by Meier-Ruge in 1971 [20], naming the condition It is also apparent that it is important to first define
g normal appearances and quantify normal ranges of

as neuronic dysplasia of the colon. Continued resea . . .
elements to be examined in a study. Several figures

led to the description of the pathognomic features oS
IND B, which included giant ganglia within the submu©r the percentage of ganglia within the submucous plex-

cous plexus [2, 21, 22, 24, 30]. The precise incidesaéa%l of those suffering with the clinical features of IND B
and aetiology of this condition is unknown, but it is citdd@ve been generated but insufficiencies in the normal
as a major cause of primary constipation, even co ntrol group are all too evident. Kobayashi et al. [13]

manding its own support group NIDKIDS in Australi@Ptained 10 controls from colostomy sites, but do not re-
9. veal what the colostomies were performed for. Similarly,

The evidence collected upon this entity is, at first ajjleier-Ruge etal. [22] obtained 92 normal controls but
pearances, deceptively infallible. However, there d not reveal the criteria for taking these biopsies and

mounting concer that IND B is still a clinical diagnosi&SS€ssing them as normal. Small numbers of controls and

only and not a distinct histopathological entity. There p@tients also create difficulties in statistical analysis,

concern that the previous diagnostic criteria in fact dilth 1ess accuracy of significance testing. Kobayashi
scribe the normal large-bowel ganglion cell populatigh2] compared only 23 controls with 9 cases of isolated
which, when recognised in a constipated patient, m B, ,and thus difficult significance calculations with

even lead to surgical resection. The methodology used fecher's exact probability test were needed. IND B is
describe the histopathological features of IND B can pdr'éntly diagnosed by biopsy of the large bowel. Ob-
readily criticised, and observations and developmen@ining & set of controls presents a challenge, as it would

studies suggest that IND B may not exist as a distimé €thically unsound to put a “control” child through an
99 Y unecessary surgical biopsy [16]. Koletzko et al. [14] cite

P.D. Lumb - L. Moore[(]) this as a major problem with clinicopathological correla-
et B oo Momcnesir Heatrcare, 17 Studies n IND B. Meier-Ruge etal [25] id obiain
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clear if this is in nomal contols or in paients with IND
B. Perhas the best amger is to use cadarc maeral
from traumdic dedh, in which thee is no histoy of con
stipaion and to tak into account anpossile post-mor
tem atefact.

Throughout the liteature, tems sub as “lypeman
glinosis” and “lypoganglinosis” ae gplied freely and
frequenty and ae often ecaynised as impoant fegures
of IND B. However, although these ovds ae gplied
frequenty, their use is non-sensicahen gplied to the
subnmucous pleus: as eplained edrer, no-one has de
fined pecisey hov mary ganglia and gnglion cells
there ae within the submcous pleus. Smith [37] ad
dresses this phblem in the nyenteic plexus and accu
rately descibes the counting of apglion cells within
nomal and anomal laige bavel, sugesting tha hypo-
ganglionosis and ypemanglionosis occur ten the
number of gnglia ae 2 standat deviations belev or
above the mean, esspectiely. A similar methodolgy
could be aplied to the subnocous pl&us.

Corveying to the eader thexact method used to per
form a scientit study in order tha the expeiment will
be reproducile is one of the caerstones of all scientif
ic literature. Indeed in mary of the paers eamined
concening IND B, comple staining methods andcgla-
naions of the stistical tests used eve well descibed
and were theefore repedable. However, the most basic
elements within the methodseve, on the vhole pooty
descibed Several souces quantittng ganglia and gn
glion cells of the subocous plaus do not defe hav
they identify a cell or vinether thg included gtoplasmic
fragments in the counts or gnlused vinole cells. he
fundamental diseaseqmess gamined i.e. constipéion,
is also ery poolly descibed on the wole [21-24, 28].
Loening-Bau&e [17] deines constiption as a stool &
gueng of less than thlee a veek in dildren. These poor
definitions have led to consideble inter and inta-ob
sewver \varability. MeierRuge in thee spamte pgers
produced inconsistent pmntages of gant ganglia, al
though the same methodglo was gplied thoughout
[22, 24, 25]. he lage variety of methodolgies used to
descibe the newpahological feaures of the subor
cous plaus in constipeed dildren has caused finer
confusion as toactly what defines, if arything, IND B
(see Lumb and Moer[18] and Skofield and Yinis [35]
for details). Lak [16] in a pevious editoial has de
sciibed the confusion théhas esulted fom constani
changng diagnostic citeria as vell as egional differ-
ences.

Thus, IND B has gwn up aound seeral studies
with flawed stéistical anaysis and pody defined meth
odolagies with pooly defned and possly inadequie
contols and noneproducibility of results, and gt it is
printed in standar texts of pdhology as an entity thaa
surgeon can &a by cutting out sgments of bwel.

Developmental study

During development, the subatous nere plexus deel-

ops fom piimitive neuoblasts deived from the neual

crest. Under the imfience of homeobogenes, the neu
roblasts migate though the mesehgme surounding
the deeloping gut. hey are pimaiily deived from a
vagal souce and thus, migation predominanty occus

in a canio-caudal diction. Ther is a smaller coritiu-

tion from a saal souce The nyenterc plexus is sited
first, which then gves ise to emiges maing dosoven

trally to form the subracous pleus [5, 11]. he pecise
mecdanism of conwl of this migation is unknevn;

whether the migiting blast cells a@ dtracted to their
site of eentual méuration or ae programmed to migate

to a point [1]. If either of these mieanisms ere dekc

tive, one wuld expect tha the umber of gnglia would

be reduced To produce an aa in vhich thee were moe

ganglia than nanal (and thus mer gant canglia), a
physical barier to the newblast cell migation would

need to be @sent with contined migatory stimulus.

Thus, the newblast cells vould collect upon the eégof
this obstuction and poduce a sgment with an in@ased
number of gant ganglia, with the poximal potion most
effected Kotiloglu etal. [15] desdbe an obsticting

mucosal veb in the small intestine withumeious @n

glion cells in the prximal sgment. Saler etal. [32] de

sciibe the eaures of IND B in assoctan with ileal

atresia, ileal stenosis and ariterlocaed ams, lut also
note tha it is associted with intussusg#ion, wlvulus
and meconium péonitis and popose thalND B is in

fact a secondgirphenomenon. Heever, it still remains
that with present emlyological knovledge, an isoléed

increase in @nt ganglia (tha is the aure of IND B)

cannot be xplained in tems of deelopmental bBbera-

tion.

Observed findings against IND B

We obseved tha in resection specimensif rectal caci-
noma, the tumoduiree esection majins contained ignt
ganglia which constituted 10% of the totalagglia.
MeierRuge etal. found tha 3-5% [25] and 10% [24] of
ganglia were gant in cases of IND Bwhich sugyests
tha they were meely obseving the nomal rumber of
giant ganglia. In one stud 56% of a goup of adults
with primary chronic constiption were diggnosed as
having IND B on the basis of the ggence of ignt can
glia [38]. However, in our xpelience ganglia containing
more than seen ganglion cells can beofind in wer half
of non constipged adult subjects.

A neuplogical defcit within the bavel, tha causes
constipaion by rendemg the bavel and stool immobile
should hae plysiological characteistics. Havever,
manometic studies [14, 17, 34, 39] and adiolagical
study [39] did not ind ary suc pahological physiology.

A disease prcess and its histojical gppeaance
should bear someelaionship. Cod-Udy etal. [3] ex-



amined thee goups of aildren, all of vhom had pe-
sented in edy childhood with intestinal gsmobility.
Two of the thee goups had dignostic £aures of IND
B on initial biopsy and one gup was histolgically
nomal. There was no signitant diference of contin
ued symptomimlogy after 3—-5 pars, and asolute mim-
bers of those with contimed symptoms ere higher in
the ldter (contol) group. Csuy and Rena [4] eviewed
25 pubications and also comeded tha there was no
correlaion between the histolgical criteria for IND B
and the Bnical outcome Sereral pubications dis@ree
on hav common IND B is [6, 19, 26] and this mandi-
cée thd this disease has noeybeen popety identified
or defned

It is also eported tha in those pents dignosed as
suffering with IND B thee is an gpasent recovery time
[26, 39]. But hav can this be so jfas oiginally sugyest
ed, IND B is a pemanent gsplasia of the cort med-
anism br propelling a stool trough the lage intestine?
Ryan [31] sugests tha thee ma be some neonal
maturation, kut also points out thadND B suferers ae
also knovn to develop piogressvely worse symptoms.
The pecise function of the suhuoous pleus is not
known. The most lilely function of the most supécfal
group of ganglion cells (Sleabadash plexus) is se@to
motor [33]. Rilure of these cells nyaproduce constipa
tion refactowy to lubiicating laxaives.

Future research

In order to eseach entities thacause @mary constipa
tion, it is of paamount impadiance to ifst undestand
and daracteise the namal feadures. Most laoratories

use haemaxylin and eosin as the baseline stain [16],3~

and ay large stug into the nomal gpeaance of the
enteic newous system should badt chamactersed us

ing this stain, detailing the @cise staining method and 4.

section thikness. MeielRuge [21] notes man varying

appeaances of the inngation of the gut, and dedbes
these as the norassifable dysganglinoses. Hwoever,

which of these nonlassifable dysganglinoses is a ner
mal variant?

Gittes efal. [6] discuss the possibility thtiND B may
in fact be a disease of unbalanced opgrtides within
the gut and citeasoactre intestinal pptide and calcito
nin-gene elaed petide as posslb culpits. Kobayashi
etal. [13] desdbe a deitiency in growth-associted
protein-43 in those dgnosed with IND B Hutson etl.
[10] descibe a detiency of substance Peactve fibres
in the subrmcous pl&us. Hirobe etal. [7] sugyest an im
munological mehanism, with anxess of MHC Il in
the submicous pleus. Ryan [31] details an autoimume

pamneoplastic phenomena in a case of small cetli-car

noma of the ynchus.

Recenty Shirasava etal. [36] produced homeobe
deficient mice deleting the homeoBoEnx (Hok11L1).
This homeobr is thought to con@l the position of the
enteic neuones in mice andvhen deletedcan poduce
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similar fegures to IND B induding a pofound consti

pation, eébdominal distension ancetaded gowth. His

tology reveals thathese micewhen compagd to a nor

mal contol group, displg an dsolute incease in the
number of gnglia in the rgenteic plexus of the colon
but not in the small intestinddentification of a human
homolague br this mouse gne ma allow diagnosis of a
subgoup of dildren with dironic constiption circum

venting the dificulties of histolgical diagnosis.

Conclusions

Intestinal newnal d/splasia povides a simple x@lana
tion of constipéion, which easiy saisfies the tinician
and conceared paents. Up to 95% of constipan in
children mg in fact be functional [17], and the euto
this common prblem does not lie within the jigdiction
of the paeditic gastioenteplogist or sugeon. It is im
portant to emember thianot all diseases kia an under
lying histopahological gppeaance

The pullications reviewed on this subject arall dishar
monic and contain inconsistencies and inaacies too o-
melous to enter into a single gar Perhaps, this is the best
indication tha we need to g badk to the dawing boad.
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