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Summary. Hirschsprung's disease (HSCR) is 
characterized by a non-propulsive distal intestinal 
segment (usually colon)  leading to a functional 
obstruction. An absence of ganglia in the affected 

- - 

segment explains the synonymous term ccaganglionosis 
coli,,. The lack of peristalsis is partly due to a deficient 
intestinal smooth muscle relaxation based on an 
absence of non-adrenergic, non-cholinergic (NANC) 
inhibitory innervation. Morphological studies 
using conventional microscopy, imrnunohisto- 
chemistry and immunochemistry against general 
neuronal markers and neuropeptides have been used 
to characterize the disturbed NANC innervation in 
HSCR. 

An increased cholinergic and adrenergic innervation 
is registered in the aganglionic segment in spite of 
the lack of neuronal cell bodies: Neuropeptides 
like vasoactive intestinal peptide (VIP),  pituitary 
adenylate cyclase-activating polypeptide (PACAP), 
gastrin-releasing peptide (GRP),  calcitonin gene- 
related peptide (CGRP), substance P (SP), enkephalins 
and galanin imrnunoreactive nerve fibres are all 
reduced in number i n  the aganglionic segment .  
I n  contrast, neuropeptide Y (NPY)-containing nerve 
fibres are increased in number in the diseased 
segment, probably reflecting the adrenergic hyper- 
innervation. General neuronal markers including 
chromogranins have been used to map the n e ~ l r o n ~ l  
network in the HSCR intestine and also to 
investigate the endocrine cell system in the intestinal 
mucosa. Nitric oxide is a potent component of the 
NANC inhibitory innervation and its synthesizing 
enzyme, nitric oxide synthase (NOS). is shown to be 
almost absent i n  the neuronal system in aganglionic 
intestine. 
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Historical background 

Harald Hirschsprung lived from 1830 to 1916 and 
worked as a pediatrician in Copenhagen between 1870 
and 1904. In 1886 he reported on a disease in two boys 
characterized by an impaired intestinal motor function, 
progressive abdominal distention and fatal outcome. 
whose autopsy showed no signs of mechanical 
obstruction in spite of grossly distended large intestines. 
He named the disease congenital dilatation of the colon 
or megacolon congenitium (Madsen, 1964). Early 
reports on the histology of the large intestine from 
patients who died as a consequence of Hirschsprung's 
disease have indicated absence of ganglion cells in the 
distal colon (Tittel, 1901; Dalla Valle, 1920), but it was 
not until 1948 that Whitehouse and Kernohan described 
the typical histological appearance in Hirschsprung's 
disease (Whitehouse and Kernohan, 1948). Their 
examination revealed an absence of neurons and ganglia 
in the distal narrow part of the bowel. The transitional 
zone between the narrow and dilated part of the colon 
was found to contain a few scattered neurons. Thick 
bundles of nerve fibres were seen running between the 
two muscle layers and in the submucosal layer, in 
positions normally occupied by the myenteric and 
submucous ganglia (Whitehouse and Kernohan, 1948). 
The term aganglionosis coli was thus introduced as an 
alternative to the terms megacolon congenitum and 
Hirschsprung's disease. The aganglionic segment usually 
extends from the anus and a variable distance orally. 
Most often the rectum and lower sigmoid are involved, 
but occasionally the entire large intestine is aganglionic. 
The first internationally recognized report on a 
successful operation of Hirschsprung's disease was 
published in 1948 (Swenson and Bill, 1948). I t  described 
the resection of the aganglionic intestine and a colon- 
anal anastomosis. However. already in 1898 the famous 
English surgeon Frederick Treves reported on a pediatric 
case, where he successfully excised the narrow distal 
part of the colon and performed a colon-anal 
anastomosis (Treves, 1898). Today, several different 
































