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Definition

Nonfunctioning portion of colon

Persistent contraction or no contraction

Functional obstruction or pseudo-obstruction (CIPO)
Etiology: Primary or secondary

Pathogenesis: myopathic versus neuropathic



Classification

Visceral myopathies Neuropathies

Primary Congenital megacystic-microcolon- Hirschsprung’s disease
hypoperistalsis Intestinal neuronal dysplasia
Familial visceral myopathy Hypoganglionosis

Familial visceral neuropathies
Ganglioneuromatosis
Retarded neuronal maturation
Ganglionitis, Idiopathic

Secondary Ischemic myopathy Metabolic storage diseases,
Muscular dystrophies mitochondriopathies, inclusion
Connective tissue disorders diseases, inflammatory,
Ehlers-Danlos syndrome paraneoplastic, amyloidosis
Desmosis Familial dysautonomia,

Myotonic dystrophy
Post-viral , drugs



Hirschsprung Disease (HD)

Also known as:

— Congenital megacolon

— Aganglionosis

Seen in 1:5000 live births

More common in male infants

Characterized by:

— Absence of parasympathetic terminal ganglion cells
— Excessive numbers of cholinergic nerve fibers

— increase in AChE activity in the parasympathetic nerve
fibers of the lamina propria, muscularis mucosae, and
muscularis propria



Ganglion locations




Pathogenesis

Results from defective
craniocaudal migration of
vagal neural crest cells

During the 5-12 weeks of
gestation

Arrested neuroblast
migration and intestinal
local environmental
abnormalities lead to
failed neuronal
differentiation




Causes of Hirschsprung Disease

Can be Autosomal Dominant, Autosomal
Recessive or Polygenic

Incomplete penetrance, Sex biased, Variable
expressivity
Non-syndromic: 70% of cases are isolated

Syndromic: 30% are associated with
congenital malformations or other genetic
disorders, e.g. Down syndrome



Syndromic Associations

Genetic Congenital Tumors Cytogenetic events

Abnormalities Abnormalities

Down Syndrome Deafness Neuroblastoma Tetrasomy 9p
Pallister-Hall Intestinal malrotation  Neurofibromatosis Tetrasomy 9q
Jaw winking Esophageal and Medullary carcinoma

Syndrome intestinal atresia of the thyroid

Haddad syndrome Brachydactyly and Pheochromocytoma

(CCHV) polydactyl

Waardenburg-shah Congenital Muscular

(HD, deafness, and Dystrophy
depigmentation)

Multiple endocrine Infantile Osteoporosis
neoplasia



Genetics

Ret (intracellular tyrosine kinase domain)
Ret (Extracellular domain)

Glial cell line -derived neurotropic factor (GDNF)
(ligand for RET) Serves as HD modifier

Neurturin (Ligand for RET): Serves as HD modifier

Endothelin 3, Endothelin B Receptor (EDNRB) in
Shah-Waardenburg Syndrome

SMADIP2: Syndromic HD — with microcephaly,
facial dysmorphism and mental retardation



Classification

Short-segment
Ultra-short segment
Long segment

Total colonic
aganglionosis

Aganglionosis of the
colon and small
intestine



Clinical Presentation

e Often presents in first 24-48 hours of life
* Delay in passage of meconium
e Obstruction: Abdominal distension, vomiting

 80% are diagnosed in the first year of life
* Abdominal distension
* Vomiting
* Severe constipation
* Marked dilation of the proximal ganglionic segment

* Enterocolitis: Serious complication, resulting from
vascular compromise



Diagnostic procedures

Barium enema
Anal manometry
Motility studies
Biopsy




Histologic Diagnosis

* Requires demonstration of the absence of enteric
ganglion cells +/- hypertrophic nerves (>40 mM)

 Hypertrophic nerves alone are not a reliable
diagnostic indicator

* Other diseases with hyperplasia of nerves:
* Neurofibromatosis
* Crohn disease
 Neuronal dysplasia
* Ganglioneuromatosis



Biopsy Techniques

Rectal suction biopsy:
 Can be done at the bedside
* Can be performed by surgeon or gastroenterologist

e Must contain both mucosa and submucosal layers to
demonstrate the superficial submucosal plexus

* May be difficult to interpret
Incisional biopsy:

* Requires general anesthesia

e Suitable for older patients

Full Thickness:
* Requires general anesthesia
* Shows both submucosal and myenteric plexus
* Done if diagnosis can’t be rendered from suction biopsy



Sampling Errors

Biopsy should be taken 2 cm above the
mucocutaneous junction

Any skeletal muscle or squamous epithelium
disqualifies a biopsy

False positive and false negative results are
possible

Ancillary studies



Ancillary stuudies

Acetylcholine esterase
(AchE) histochemistry

e Strong diffuse staining
in HD

* Can only be performed
on frozen sections




Immunohistochemsitry
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Treatment

* Anal pull through procedure

* Frozen section on the muscularis propria in
the ganglionated segment.

e Resection is performed at least 3 cm proximal
to where ganglion cells are identified.



Transition zone

 Segment of
hyoganglionosis
proximal to the
aganglionic segment

 May show hypertrophic
nerve fibers




HISTOPATHOLOGICAL FINDINGS IN RESECTION SPECIMENS

No space between layers of MP Aganglionic zone
Irregular presence of ganglion cells Transition zone
Submucosal arterial fiboromuscular Transition zone
dysplasia

Eosinophilic neural infiltrates Aganglionic and

transition zones; transmural

Loss of c-kit immunoreactive Aganglionic and
interstitial cells of Cajal transition zones

Features of intestinal neuronal dysplasia Proximal ganglionic segment



Intestinal Neuronal Dysplasia

Controversial entity

Described in the distal colon and rectum
Symptoms similar to HD

Two types A and B

Type A: hypoganglionosis or aganglionosis
affecting ganglia in the myenteric +/-
submucosal plexuses



IND type B

* Criteria:

— Hyperplasia of submucosal and myenteric
plexuses

— Giant ganglia
— Increased nerve fiber staining with AchE

e Described in proximal ganglionic segment of
HD.



IND Type B

* More common

e Giant ganglia defined as
containing 28 cells

* More than 20% of
submucosal ganglia are
giant.




Treatment

e Conservative
management

* Can spontaneously
resolve



Other rare conditions
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"I'm having my colon checked."”




