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Immature colonic ganglion cells as a cause
of megacolon in infancy: case report

Danijela Jojki¢ Pavkov', Melanija Vislavski', Nada Vuckovi¢', Bojana Petrovacki’,
Matilda Djolai?, Smiljana Marinkovi¢', Milena Mitrovic3

Immaturity of ganglion cells is a rare form of dysganglionosis that belongs to the group of dysmorphic types, characterized by a
normal or mildly decreased number of ganglion cells, with the cells and their nuclei being considerably smaller in size. The disorder
usually manifests clinically early after birth with abdominal distension, vomiting, feeding intolerance, and delayed passing of meco-
nium. Diagnostic evaluation may include radiological studies; however, biopsy of colonic mucosa with histochemical analysis is
considered the most reliable method. Manometry is a reliable noninvasive diagnostic study to confirm motility disorder. Treatment
may be medical in mild cases and more commonly surgical due to complications of the disorder. We present a case of immature
colonic ganglion cells as a cause of megacolon in infancy. In our case, medicamentous treatment was effective and led to normal-
ization of bowel emptying and stool consistency. Considering that follow up rectosigmoidoscopy was refused by the patient’s par-
ents, we were not able to compare the histopathologic findings before and after the medicamentous treatment; however, the favor-

able clinical course made us assume that the ganglion cells had probably fully matured.
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INTRODUCTION ganglion cells is normal or mildly decreased, but the cells
and their nuclei are significantly smaller in size. This disorder
was first described by Spencer in 1966 (6), and Munakata et
al. (7) were the first to measure diameter of the ganglion cell
nuclei in this disorder.

The enteric nervous system is the basis of the gastrointesti-
nal function, ,the brain of the gut” and, along with the para-
sympathetic and sympathetic nervous system, it is consid-
ered the third part of the autonomic nervous system. The
function of the enteric nervous system is very complex. Its
main components are ganglion cells, which are mainly par-
asympathetic, and its primary target cells are secretory mu-
cosal cells, gastrointestinal neuroendocrine cells and gas-
trointestinal musculature (1).

The disorder usually manifests clinically in the first days after
birth with abdominal distension, vomiting, feeding intoler-
ance, and delayed passing of meconium. Difficulty in the
diagnosis of the disorder may be the small size of ganglion
cells, and because of their dark nuclei and small nucleoli
surrounded by thin basophilic cytoplasm, they may be eas-
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CASE REPORT

Our patient was a female infant four months of age, born
from a regularly controlled pregnancy, delivered by caesar-
ean section in gestational week 34 5/7, with the following
body parameters: weight 2320 g, length 44 cm, and Apgar
score 6/7. The patient’'s mother had been diagnosed with
diabetes mellitus type 1 at the age of 12, and had been suf-
fering from celiac disease for the past four years.

The patient was admitted to the infant pathology depart-
ment of our institute for pronounced distension of the ab-
domen and for emptying hard, dry stools, without slime or
blood. The complaints had been present from birth, and the
patient was admitted to hospital because of an extremely
distended abdomen and enlarged inguinal hernias. On ad-
mission, the infant was febrile (38°C), of poor general condi-
tion, with reduced subcutaneous fat tissue in all predilec-
tion areas, and with a pronouncedly distended abdomen
with an increased vascular pattern. There were prominent
inguinal hernias on both sides. Axial muscle tone was re-
duced and segmental muscle tone was variable. Other clin-
ical findings were normal.

Plain x-ray of the abdomen performed immediately after
admission showed pronounced gaseous distended intes-
tines with no signs of pneumoperitoneum (Figure 1). The
diagnostic work-up was therefore directed to gastrointesti-
nal and neurological evaluation.

Thorough laboratory evaluation was performed: complete
blood count, erythrocyte sedimentation rate, liver and kid-
ney function tests, blood glucose, serum electrolytes, acid-
base balance, peripheral blood smear, parameters of coa-
gulation, creatine phosphokinase, total protein, serum
albumin, alkaline phosphatase, lactate dehydrogenase, am-
monia, and lipase levels were all within the normal ranges;
normal female 46,XX karyotype. Repeated sweat tests ex-
cluded cystic fibrosis. Because of maternal celiac disease
and unreliable data on gluten intake, we performed a test
for tissue transglutaminase antibody, which was negative.
The latter, along with normal repeated findings of the stool
with regard to the appearance and digestibility made us
conclude that malabsorption was not likely. Small bowel bi-
opsy was not available at the moment. Colonography
showed a complete colon, with wider lumens of the as-
cending colon, cecum and sigmoid colon.

Gastroduodenal x-ray and small bowel follow-through were
normal. Rectosigmoidoscopy of the mucosa up to 12 cm
was normal. Specimens of the colon were obtained by suc-
tion biopsy, which was the reason why only the mucosa
and submucosa were examined, and not the muscular layer
of the mucosa. Considering the patient’s age, biopsy sec-
tions were small and, therefore, frozen section analysis was
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FIGURE 1. Plain abdominal x-ray showing pronounced gaseous
distended intestines with no signs of pneumoperitoneum

4

~

o‘ - .\..l’.f

- 82w D *‘*

FIGURE 2. Microphotograph of colonic mucosa showing small,
immature ganglion cells (HE, X200)

not performed, but fixed paraffin sections were analyzed.
H&E stained biopsy specimen of colonic mucosa showed
preserved but very immature ganglion cells in the submu-
cosa (Figure 2), which was the reason to abandon further
analysis, i.e. acetyl cholinesterase activity and other histo-
chemical analyses.

Considering the pronounced dystonic condition observed
during examination, electromyography of lower extremities
and brain magnetic resonance imaging were performed,
and were normal. Psychological testing showed a global
developmental quotient of 48 and delayed psychomotor
development of both global and individual functions. An
endocrinologist was consulted for diabetic foetopathy of
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the patient’s mother, and there were several consultations
with a neurologist.

In consultation with a surgeon, medical therapy was intro-
duced with antibiotics, intestinal prokinetics, stool soften-
ers, and enemas. There was no satisfactory response to this
treatment, so parenteral parasympathomimetic therapy
(neostigmine) was introduced; every 6 hours in individual
doses of 0.05 mg per kilogram of body weight. This therapy
was effective and led to normalization of bowel emptying,
stool consistency, reduced meteorism, and significant body
development. The treatment was continued after discharge
from the hospital, with gradual tapering the dose until the
age of 10 months, when complete recovery was achieved.
The recommended follow up rectosigmoidoscopy was re-
fused by the patient’s parents, so it was not possible to
compare the biopsy sections before and after the conserva-
tive treatment.

DISCUSSION

Gastrointestinal motility disorders and chronic constipation
are common problems in daily practice of paediatricians
and paediatric surgeons. In large series of patients with neu-
ronal intestinal malformations, it was found that only one-
fourth suffer from aganglionosis (Hirschsprung’s disease),
but others have some type of dysganglionosis. Proposed by
Schdrli, immaturity of ganglion cell is a dysmorphic type of
dysganglionosis (6). This category is characterized by the
pathologic finding where the number of ganglion cells is
either normal or slightly increased, whereas the nuclear size
is small. Chronologically, this pathologic abnormality im-
proves and becomes normal before the patient reaches one
year of age. Clinically, most cases show evidence of small
intestinal obstruction in the neonatal period and thus un-
dergo ileostomy during the first days of life, but others do
not need surgical treatment (4). To our knowledge, immatu-
rity of ganglion cells is a known but rare problem in the
clinical practice with a frequency of 3.6% -12.9% (8), which
demands critical attitude and good judgment by the medi-
cal team as regards the treatment approach, taking into ac-
count that conservative treatment may be ineffective, while
an early decision on surgical treatment may be risky and
hasty. In general, the diagnosis of immaturity of ganglion
cells can be made from rectal suction biopsy. Nicotinamide
adenine dinucleotide phosphate diaphorase (NADPHd) and
neural cell adhesion molecule (NCAM) staining, as well as
enzyme histochemistry for succinate and lactate dehydro-
genase have been suggested as neuronal markers to show
the small ganglion cells more clearly. In our case, these spe-
cial techniques were not available. Available literature data
do not offer clear treatment algorithms in case of immature
ganglion cells; however, the most commonly reported con-
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servative treatment includes laxatives and enemas. In se-
vere clinical cases, surgical treatment is recommended. In
our patient, the clinical picture of ganglion cell immaturity
was milder and did not require surgical treatment. Since in
our case the application of laxatives and enemas was not
satisfactory, we introduced intestinal prokinetics and ne-
ostigmine, given that colonic dysganglionosis may be a
cause of motility disorder (9-12). The use of the intestinal
prokinetic erythromycin had poor effect, whereas the ap-
plication of the cholinesterase inhibitor neostigmine was
very effective and led to normalization of bowel emptying
and stool consistency, reduced meteorism, and body devel-
opment until ganglion cells have completely matured. Lit-
erature data show that at birth, there is a combination of
completely mature and small, immature ganglion cells (13).
Maturation of ganglion cells and normalization of colonic
motility usually occur by the age of 12 months, as in our
patient, although there are cases reported of ganglion cells
still maturing after 16 months of age. In all situations when
dysganglionosis is suspected, if manometric studies are not
available, repeated morphological and histochemical analy-
ses of rectal biopsy specimens are recommended. In our
case, manometric studies were not available, either initially
or after treatment, and follow up rectosigmoidoscopy to
evaluate final ganglion cell maturity was refused by the pa-
tient's parents. The histochemical findings of immature gan-
glion cells may indicate transient functional immaturity of
the intestine that responded well to treatment with
cholinesterase inhibitor (neostigmine). The favourable clini-
cal course indicated that functional maturity and probably
anatomic maturity of ganglion cells had been reached. The
relationship between maternal diseases (diabetes and celi-
ac disease) and the presence of immature ganglion cells in
her child, however, may be a subject of further study.
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SAZETAK

Nezrele ganglijske stanice kolona kao uzrok megakolona
u dojenackoj dobi: prikaz bolesnika

Danijela Jojki¢ Pavkov, Melanija Vislavski, Nada Vuckovi¢, Bojana Petrovacki, Matilda Djolai,
Smiljana Marinkovi¢, Milena Mitrovi¢

Nezrelost ganglijskih stanica je rijedak oblik disganglionoze koji spada u skupinu dismorficnih tipova, a obilieZen je normalnim ili
blago povisenim brojem ganglijskih stanica, pri cemu su stanice i njihove jezgre znatno manje velicine. Klinicki se bolest obi¢no
ocituje rano poslije rodenja uz nadutost trbuha, povracanje, nepodnosenje hranjenja i odgoden prolazak mekonija. Dijagnosticka
procjena moZe obuhvatiti radioloska ispitivanja, medutim, biopsija sluznice kolona uz histokemijsku analizu smatra se najpouzda-
nijom metodom. Manometrija je pouzdana neinvazivna dijagnosticka pretraga za potvrdu poremecaja pokretljivosti. Lijecenje
moZe biti medikamentno u blazim slucajevima, ali je cesce kirursko zbog komplikacija bolesti. Prikazuje se slucaj gdje su nezrele
ganglijske stanice kolona uzrokovale megakolon kod dojenceta. U nasem slucaju se medikamentno lije¢enje pokazalo ucinkovitim
i dovelo je do normalizacije praznjenja crijeva i konzistencije stolice. Kako su bolesnikovi roditelji odbili kontrolnu rektosigmoidosko-
piju, nismo mogli usporediti histopatoloske nalaze prije i poslije medikamentnog lijecenja, ali povoljan klinicki tijek ukazuje na to da

su ganglijske stanice vjerojatno sazrele.

Klju¢ne rijeci: kolon; ganglija; abnormalnosti probavnog sustava; megakolon; novorodence
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