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Are giant ganglia a reliable marker of
intestinal neuronal dysplasia type B (IND B)?
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Abstract It has been suggested that giant ganglia ar¢,g&oduction
marker for a developmental bowel disorder, intestinailll

neuronal dysplasia of the submucosal plexus (IND Bjne concept of intestinal neuronal dysplasia of the sub-

e X . . L 8hucosal plexus (also known as neuronal intestinal dys-
table constipation. Diagnosis of this condition, howeveyj,cia type B or NID B) was first introduced by Meier-

remains controversial with a wide variation in the fr uge in 1971 [5]. Reported symptoms include chronic
quency of diagnosis in different centres. Our aim wasifractaple constipation, abdominal distension and over-
assess the frequency with which giant ganglia could

incontinence [13], and it is said to be the second-
common cause of primary chronic constipation af-

A - . ¢ irschsprung’s disease [3, 6, 13]. Although a variety
the reproducibility of giant ganglia counts. For this tWer giagnostic criteria has been suggested, histological di-
pathologists independently assessed pieces of nor

b | tak f he site of the lesion i ; osis is usually based upon the detection of giant gan-
owel taken away from the site of the lesion in patiendg, yithin the submucous plexuses of the large intestine.
who had undergone surgery for colorectal carcino

1 . - X is has been cited as the most relevant age-independent
Giant ganglia containing seven or more ganglion CeH?agnostic feature [8, 9].

were found in 76 and 78% of subjects by each of the tWop,yever, is the diagnosis of IND B based upon giant
pathologists. There was 1 giant ganglion per 10 ganglig,qjia appropriate and reliable? We found that in seg-

counted in those patients in whom they were identifigthhts of |arge intestine resected for carcinoma the resec-
and 1 giant ganglion per 10.9 ganglia overall. Sectiofig, margins often contained giant ganglia on histologi-

from eight patients in whom there was a history of COla| examination. We set out to investigate the frequency
stipation and/or melanosis coli did not show a grea giant ganglia in these specimens and to compare these

number of giant ganglia. We conclude therefore that $@g,ts with published figures for giant ganglia in cases
called “giant ganglia” are a common feature in the subr|\p B.

mucosa of normal bowel and that the presence of occa-
sional giant ganglia cannot be considered diagnostic uf

IND B. Materials and methods

Key words Intestinal neuronal dysplasia - Giant gangliaPieces of normal bowel taken away from the site of the lesion in
Ganglion cells - Diagnostic criteia patients who had undergone surgery for colorectal carcinoma were
selected. These had previously been fixed in formalin and embed-
ded in paraffin wax. The case notes of each individual were exam-
ined and those with a history of life-long constipation were elicit-
ed and excluded from the study. Fifty cases were collected.

From the selected blocks, 3-um sections were cut and stained
with haematoxylin and eosin. The sections were examined using a
Nikon Optiphot-2 microscope at the x20 magnification (field di-

P.D. Lumb - L. Moore[(]) ameter 0.932 mm). The ganglion cells were identified by the histo-
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Manchester, M13 9WL, UK body with the typical cytoplasm was clearly identified, it was also
Tel.: (+44)1612768811, counted. A ganglion was defined as a group of contiguous nerve
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Table 1 Giant ganglia, con
taining 7 or moe ganglion
cells, in specimens (total

Specimens withignt
ganglia pesent (%)

Total umbes of
ganglia counted

Total rumber of gant
ganglia counted (% of

no.=50; total)
Pathologist 1 39(78) 604 98(16.2)
Pathologist 2 38(76) 883 84(10.2)
Table 2 Melanosis coli cases
compaed to est of specimen Total umber Total rumber of Percentage P value vs est of
populdion giant ganglia ganglia populdion
Pathologist 1 9 55 16.4 0.1863
Pathologist 2 7 91 7.69 0.1871

was not intuded in the count. fie whole of the submcosa vas
examined and the totalumber of submcosal gnglia counted and
recoded The rumber of @nglion cells in ap ganglia in which
seven or moe ganglion cells vas also documentedhe counting
was perbrmed ty two different histop&hologists. Staistical anal
ysis was perdbrmed using Minith Staistical Software, Minitab
Inc.

Results

The results of the ignt ganglia counts and totakgglia
counts ae displyed in Table 1. The coreldion between
both pahologists in the total amber of gnglia counted
was 0.484 (1.00=peztt corelation), and the coelaion
between the total mmber of gant ganglia counted as
0.628 (Bble 1). Giant gnglia containing 7 or mergan
glion cells vere found in 76 and 78% of subjectg bath
of the two pahologists. There was 1 gant ganglion per
10 ganglia counted in those fents in vhom thg were
identified and one ignt ganglion per 10.9 anglia wer-
all. The rumber of gnglion cells in the ignt ganglia
ranged from 7 to 23 per @nglia. Ganglia with mar than
7 ganglion cells per gnglion were found in 62 and 54%
of subjects § eat of the two pahologists.

Eight of the specimensxamined shaed melanosis
coli. For ead pahologist, the melanosis colirgup was
compaed to the est of the specimen poptilen (Table
2), using the non-pametic Mann-Whitney U test.
There was no signitant diference betwen the gups
(P >0.05).

Discussion

Intestinal neurnal d/splasia is a contwersial condition.
There is a wide giiation in the fequeng with which it
is diagnosed and cordversy over the dignostic Bdures
[1, 3, 4]. Some autherhare questioned itsxéstence as a
diagnostic entity [1, 3]. Otherhare pointed out tdmi-
cal insuficiencies in may papers pullished wer previ-
ous Yeas [7, 10]. MeiefRuge [11] found tha& in cases
diagnosed as IND B10% of the total umber of subm-
cosal @nglia contained merthan 6 gnglion cells and

IND B symptoms

l

Histological seaich for giant ganglia in biopsy speciments

Giant ganglia
identified

No ganglia

| IND B diagnosed| | No diagnosis|

Normal bowel up to 64%
of sections fom resection
specimens contain @gnt
ganglia, (>7 cells) laver
numbers in small biopsies

Selected dr study Selected as comal

| Control group with 0%

giant ganglia

IND B group with 100%

containing gant ganglia

Selected as comtls

Comparison bias
intr oduced

Fig. 1 Introduction of selection bias into studies of IN[> B

suggests thadiagnosis should be based oxaminaion
of 15-um sdally sectioned fozen sections of lge bav-
el stained with lacte delydrogenase (LDH). W have
shovn, hawvever, tha giant ganglia ae demonstted
readiy in nomal bavel with haemgoxylin and eosin
staining using oyl 3-um sections and than average 1
in every 10.9 @nglia will contain 7 or ma ganglion
cells. Moe than half of the specimens limded @nglia
with more than 7 cells, andagglia containing 20 or
more cells vere identifed.

Kobayashi et al. [3] €t tha subrmucosal and iyenter
ic hypemanglionosis was the most consisterinding and
that other citeria (gant ganglia and ectopic anglion
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Table 3 Compaison of souces counting ignt ganglia in cases in IN

Source Section thikness Stains

Method of staining Ganglion cell

Counting method Percentaye of

used descibed defined descibed giant canglia
(source desdbed)
MeierRuge [11] 15 LDH Yes No No 10% IND pdients
SDH
Meier-Ruge [12] 15 LDH Yes No No 30% IND paients
SDH
Kobayashi [3] 10 H&E No No No Hypeiganglionosis
AchE most signifcant
feaure
Meier-Ruge [8] 15 AchE Yes No No 20-30% IND
LDH paients
Lumb (this stug) 3 H&E Yes Yes Yes 10-16% bavel from

cases of cainoma

cells) were moe likely to be demonsited when the bi
opsy vas a full thikness ather than in a suctiorectal
biopsy They compaed 19 cases thaad been dignosed
by histolaggical and histobemical citeria from three
children’s hospitals in Dulin with post-motem and Ne
contols. Giant gnglia, deihed in the their paer as he

cal citeria were unhelpful in pedicting dinical out
come

One possibility theemust be consided, however, is
that selection bias in some other studiesyrhave led to
an incorect impession thagiant ganglia ae moe prev-
alent in the subnocosa of the Ige bavel in those indi

ing moe than 7 gnglion cells, wre seen in 2 of 23 viduals dignosed as héng IND B. Cleaty, if the initial
(9%) contols and 5 of 9 (56%) cases of IND not assodiliagnosis of IND B is made on the basis of theggnce

ated with Hischspung’s diseaseEven fyperganglion
osis, considexd to be the moseliable feaure tut which
was not tealy defned was bund in 3 of 23 (13%) cen
trol cases, all of wom were neonges. Some of the cen
trol cases also sheed inceased acetylolinestease
staining and ectopicamglion cells.

MeierRuge [6] found thain 358 paients with dia-
nosis of a gsganglionosis 40.6% skved the éaures of
IND B, charactersed ly hypemplasia of the subocous
plexus and gant ganglia with 7-15 neswe cells. Other
findings looled for induded neve cell tuds along lag-
er aferent paasympéhetic ibres, goups of neve cells
within newe fibres and hetetopic neuons in the ms
culaiis mucosae or lamina ppria. They examined seF
al frozen sections cuttal5um stained with &HE,
LDH and SDH. Mophometic analsis of biopsies fyrm
160 dildren and 30 adults dimosed with IND Bcom
pared with 65 paedigic biopsies dignosed as héng
nomal histolgy and 15 health adult wluntees, was
caried out ly MeierRuge et al. in 1994 [8]. fie daa
suggested to the authsrthd whereas in the laildren
four citeria, namey increased nmbes of neve cells
per canglion, lage ganglion sig, large nexe cell siz
and inceased density of the subgous pleuses, were
significantly different betveen afected and non-géct
ed cases, in adults gnthe rumber of neve cells per
ganglion was signiicantly different, with gant ganglia

eah having 6-11 neve cells being seen in IND B

cases.

When an #empt was made to coelae biopsy ind-
ings with dinical outcome [2] [y means of knical
guestionnaies or inteviews, it was bund tha histologi-

of frequent gant canglia, then selection of these cases
with compaison to “nomal” or with non-selected cen
trols will lead to a selection biasi@-1).

There was poor caelaion between the pthologists
of counts of total amber of gnglia lut, as to bexpect
ed because of higher visibiljtan impoved corelaion
with counts of gant ganglia was obtainedOur sections
were thinner than those in some of thevously repornt-
ed paers, special staining teaiques vere not used and
it is likely tha a lover value br the mmber of gant gan
glia was obtained than otherwise mightveabeen had
those tehniques been empjed

Methodolaical differences beteen paers hae
made an accate defnition of IND B difficult, in patic-
ular staining methods, section thiess and counting
methods, inkiding manification and dehitions of cgan
glion cells (Bble 3). The frequeng with which gant
ganglia can bedund in contol maerial and the methed
ological problems inheent in pevious studies cast fur
ther doubt on the éguenyg with which this condition is
diagnosed
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