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Hyperganglionosis mimicking Hirschsprung's
disease

Anna C Athow, M Isabel Filipe, D P Drake

Abstract
Three patients with hyperganglionosis are

reported in whom an initial diagnosis of
Hirschsprung's disease was suspected. In one
patient there was a classic presentation with
constipation, in another Hirschsprung's
disease coexisted, and in the third the initial
inadequate suction rectal biopsy specimen
was suggestive of Hirschsprung's disease on

acetylcholinesterase staining. Evidence of
hypertrophy and hyperplasia of the inter-
muscular and submucosal plexuses on a full
thickness bowel biopsy specimen was used to
confirm the diagnosis of hyperganglionosis,
suggested by the characteristic demonstration
of moderate increase in the number of acetyl-
cholinesterase stained nerve fibres in the
lamina propria mucosae on rectal biopsy.
Surgical management was guided by clinical
signs. Two patients had colonic resections;
the third had temporary stomal diversion.

Hyperganglionosis is rarer than Hirsch-
sprung's disease but is known to mimic it. We
suggest full thickness bowel specimens are

needed to confirm the diagnosis and that
inadequate rectal suction biopsies must be
interpreted with caution.
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In 1970 a description of 'les megacolons avec

hyperplasie des plexus myenteriques' was given
by Nezelof et al.' They reported three paediatric
patients with severe constipation in whom
there was remarkable hypertrophy and hyper-
plasia of the submucosal and intermuscular
ganglion plexuses on histology of rectal biopsy
specimens. Two of the children had no extra-
intestinal abnormality but the third developed a

medullary carcinoma of the thyroid. From a

review of the literature they noted that similar
histological changes in the bowel had been
reported, affecting the bowel alone, or in
association with various endocrine tumours.
There have been other more recent French case
reports.24

In 1971 Meier-Ruge presented three further
patients with a similar clinical condition.5 He
stained rectal biopsy specimens for acetyl-
cholinesterase and found there was increased
activity of the parasympathetic nerve fibres in
the lamina propria mucosae. There was also the
occasional presence of isolated ganglion cells or

smooth muscle in the lamina propria mucosae,

in addition to hyperplasia and hypertrophy of
the submucosal and intermuscular ganglion
plexuses. He named the condition 'neuronal
colonic dysplasia', which was taken up in other
case reports.6-'0

Subsequent authors working in collaboration
with Meier-Ruge in Switzerland, Germany, and
Chile, 11-13 and Munakata et al in Japan'4 15
have called the condition 'neuronal intestinal
dysplasia' and have reported larger series of
cases occurring both alone and in association
with Hirschsprung's disease. Garrett et al
considered 'hyperganglionosis' a more accurate
name for the condition as 'dysplasia' embraces
all abnormalities of innervation of the bowel
including Hirschsprung's disease.'6 17

Patients and methods
Between January 1984 and December 1987, 84
children were investigated for constipation or
bowel obstruction with rectal biopsy (52 suction
and 32 full thickness). Seventy one of these 84
biopsy specimens (84-5%) were stained for
acetylcholinesterase by the method of Lake
et al.'8 The other 13 specimens (15-5%) were
fixed, embedded in paraffin, and stained with
haematoxylin and eosin.
The features looked for to make a diagnosis

of hyperganglionosis were those of Meier-
Ruge." 19 (1) Hyperplasia of the submucosal
and intermuscular plexuses with formation of
giant ganglia. (2) Moderate rise in acetyl-
cholinesterase activity in parasympathetic nerve
fibres of the lamina propria mucosae and
circular muscle, acetylcholinesterase activity
being not as greatly raised as in Hirschsprung's
disease. (3) The presence, sometimes, of isolated
ganglion cells in the lamina propria mucosae
and between the muscle layers of the muscularis
mucosae. In addition we looked for the presence
of thick nerve fibres in the submucosa, mus-
cularis propria, and serosa.' 17

We did not have the facilities to stain for
adrenergic innervation and therefore could not
look for the other feature mentioned by Meier-
Ruge: hypoplasia or aplasia of the sympathetic
innervation of the myenteric plexus. This
feature however has not been confirmed by
Garrett and Howard.'6

Results
There were three patients with hyperganglion-
osis that was proved on a full thickness biopsy
specimen, one of whom had coexisting Hirsch-
sprung's disease. There were a further 14
patients with Hirschsprung's disease.

CASE HISTORIES
Patient I
This patient was a twin whose mother was
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Figure I Patient 1. Large bowel wall submucosa showing increased numbers ofthick
tortuous nerve trunks and hyperplasia ofganglion cells. (Haematoxylin-eosin stain x350.)

Figure 2 Patient 2. Large bowel wall. The submucosa contains numerous clusters of
ganglion cells, some ofwhich are very large. The occasional ganglion cell is seen in the lamina
propria (arrow). (S-JOO protein by immunoperoxidase method x 175.)
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Figure 3 Patient 2. Large bowel wall showing hyperplasia ofthe nerve fibres in the
intermuscular plexus. (Haematoxylin-eosin stain x 175.)

diabetic. He presented on the third day of life
with bile stained vomiting, abdominal dis-
tension, and delay in passing meconium. A
plain radiograph of the abdomen showed bowel
obstruction confirmed at laparotomy. A con-
gested segment of ileum containing a milk plug
was resected and a split ileostomy fashioned.
Hirschsprung's disease was queried on the
suction rectal biopsy specimen at 13 days but a
repeat specimen one month later was suggestive
of hyperganglionosis due to the prominent
clumps of ganglion cells. At 4-5 months the
ileum was reanastomosed and a sigmoid colos-
tomy fashioned. The histology of the appendix
revealed a striking appearance of a hyperplastic
intermuscular plexus with many immature
ganglion cells and thick nerve fibres breaking
up the circular muscle. After a further four
months the sigmoid colostomy was closed. The
histology of the colon was similar (fig 1). The
patient has continued to thrive and he has
a normal bowel habit. His twin developed
normally.

Patient 2
Aged 5-5 months this patient presented with
severe constipation, a distended abdomen,
and failure to thrive. The histology of a full
thickness rectal biopsy specimen was suggestive
of hyperganglionosis. A barium enema showed
massive faecal loading of the colon. The diag-
nosis of hyperganglionosis was confirmed on
repeat full thickness rectal biopsy. At 8 months
of age a right transverse colostomy was carried
out with removal of the appendix and Meckel's
diverticulum, and full thickness biopsies of the
transverse and sigmoid colon were taken. All
showed hypertrophy and hyperplasia of the
submucosal (fig 2) and intermuscular plexuses
(fig 3). A barium distal loopogram revealed
irregularity of the rectum and descending colon
with residual barium at 24 hours. A total
colectomy and ileorectal anastomosis was
performed at 14 months. Histochemistry of the
descending colon showed hyperganglionosis
whereas the ascending colon was spared. He has
gained weight satisfactorily and has regular
bowel actions two or three times a day.

Patient 3
This 3 year old child presented with chronic
constipation and abdominal distension. Hirsch-
sprung's disease was diagnosed on a rectal
biopsy specimen, which included mucosa,
muscularis mucosae, and submucosa in which
no ganglion cells were detected. A transverse
colostomy was performed. During the Duhamel
pull-through operation three months later
a descending colon full thickness biopsy
specimen was reported to be ganglionic on
frozen section. The colon at this level was
therefore anastomosed to the anorectal junction.
Histology of the 16 cm of resected rectosigmoid
was reported as showing ganglion cells in the
proximal and middle levels with a 3 cm long
aganglionic distal segment.

Large bowel obstruction developed after
closure of the transverse colostomy, requiring
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Figure 4 Patient 3. Large bowel wall. An example ofa cluster oflarge, sometimes gigantic,
ganglion cells. (S-l00 protein by immunoperoxidase method x350.)

Figure 5 Patient 3. Large bowel wall showing increased numbers ofthick and tortuous
nerve trunks. (S-100 protein by immunoperoxidase method x 175.)

Figure 6 Patient 3. Large bowel wall showing hyperplasia and hypertrophy ofthe
intermuscular plexus. (Haematoxylin-eosin stain x 350.)

its reconstruction. Biopsy of specimens from
left and right transverse colon showed an
increased number and size of ganglion cells in
both plexuses and the presence of thick cholin-
ergic nerve trunks in the submucosa suggesting
a diagnosis of hyperganglionosis. On review of
the original specimen of excised rectosigmoid
by the pathologist, very sparse ganglion cells
were found in the section of its distal portion.
The Duhamel operation was revised six months
later, anastomosing ascending colon to the
rectal stump, with a covering ileostomy. The
entire resected colon showed the same histo-
logical changes as in the transverse colon,
including the resection margins (figs 4-6). After
closing the ileostomy the child remains well and
has three bowel actions a day.

Discussion
Patients presenting with chronic constipation or
with bowel obstruction in the neonatal period
are frequently investigated to exclude Hirsch-
sprung's disease, but hyperganglionosis may
mimic this presentation.

Because of the similarity of appearance of the
staining of the nerve fibre network in the
lamina propria mucosae on acetylcholinesterase
staining in Hirschsprung's disease and hyper-
ganglionosis, it is essential to ensure that
the suction rectal biopsy specimen contains
adequate submucosa to confirm or exclude the
presence of ganglion cells. In our first patient an
erroneous initial diagnosis of Hirschsprung's
disease was made because of the appearances of
the lamina propria mucosae on an inadequate
specimen. Meier-Ruge warned of this pitfall.'9
The nerve network in hyperganglionosis is more
prominent than normal but less prominent than
that found in Hirschsprung's disease.

In two out of 10 of the cases reported by
Munakata et al over 10 years the diagnosis of
hyperganglionosis was made on acetylcholin-
esterase staining of a suction rectal biopsy
specimen alone.'4 We prefer to make the
diagnosis when some other features that were
mentioned by Nezeloff et al and Meier-Ruge are
present on full thickness bowel specimens:
hypertrophy and hyperplasia of the inter-
muscular as well as the submucosal plexus. In
these three patients it took a period of one
to four months and review of full thickness
specimens before the condition was diagnosed
with certainty. We suspected the condition in a
further term baby unable to open her bowels
without rectal washouts for the first four
months of life in whom suction rectal biopsy
appearances were suggestive of hyperganglion-
osis. However she recovered on conservative
management and as there was no clinical indica-
tion for a full thickness rectal biopsy we were
unable to confirm the diagnosis.

It could be argued that the diagnostic criteria
for hyperganglionosis are subjective and
'observer dependent' so that, ideally, ganglion
cell counts should be performed. 10 20 However,
having carried out a count of maximal number
of ganglia per high power field in the rectal
biopsy specimens of nine normal constipated
children and our three patients (rectal biopsies
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in the first two and a colonic biopsy in the
third), there was too much overlap in the counts
between the two groups to be useful. The
histochemical and histological features of the
condition are not all present on every specimen
but we are persuaded that we noted sufficient of
the features mentioned in the methods to
confirm the diagnosis.
A hyperganglionic region of bowel existing

proximal to an aganglionic segment in Hirsch-
sprung's disease has been reported from several
centres. 12 14 15 21 These children may often
present in the same way as our third patient,
with bowel obstruction after the pull-through
procedure.
There is a big discrepancy in the literature in

the reported incidence of hyperganglionosis.
Colleagues of Meier-Ruge have suggested it may
be as common as Hirschsprung's disease'2 or
20% that of Hirschsprung's disease.'3 Garrett
and Howard'6 and Risdon and Malone22
propose its comparative incidence is less
than 5% that of Hirschsprung's disease. This
suggests different diagnostic criteria are being
used.
Some authors report poor peristalsis in hyper-

ganglionic bowel but with functional improve-
ment over months or years.'2 14 15 23 This is
illustrated by patient 1 who presented with
small bowel obstruction managed with an ileo-
stomy. This was subsequently closed and the
patient thrived with a temporary sigmoid colo-
stomy, and when this was closed had normal
bowel function despite persisting histochemical
change. In the second patient, who presented
with gross constipation, it was decided to
perform total colectomy because the barium
loopogram demonstrated an irregular calibre of
the colon with slow transit. In the third patient,
who thrived with a right transverse colostomy,
despite gross changes in the appendix, a repeat
Duhamel pull-through was performed with the
right colon. The surgical management is there-
fore not the same as in Hirschsprung's disease,
where the length of the aganglionic segment
precisely dictates the extent of bowel resected.

In conclusion, hyperganglionosis can mimic
Hirschsprung's disease in its presentation.
Acetylcholinesterase staining of suction rectal
biopsy specimens is helpful in alerting the
pathologist to the abnormality, but for differ-
entiating it from Hirschsprung's disease
adequate submucosa must be present. It is
necessary to examine histologically more
than one full thickness specimen of rectum or
intestine to make a secure diagnosis of hyper-
ganglionosis. The surgical management of the
patients is based on clinical and radiological

criteria, and staged treatment with temporary
stomas is recommended.
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