
 

a 

Review of Procedures in the 

Management of Hirschsprung’s 

Disease 

 

 

 

 

A three year study – Aug 2007 to July 2010 

 

A Dissertation submitted in partial fulfillment of  M.Ch Branch V 

(Paediatric Surgery) examination of Dr. M. G. R. Medical University, 

Tamil Nadu, Chennai, to be held in August 2010. 



 

d 

Certificate 

 Certified that the dissertation – entitled “Review of Various 

surgical Procedures in the Management of Hirschsprung’s 

Disease” is the bonafide work undertaken by 

Dr. S. RANJITH KUMAR under our guidance and supervision, 

in the Department of Paediatric Surgery, Government Rajaji 

Hospital, Madurai Medical College, Madurai, during the period 

of his Postgraduate residency in M. Ch. Paediatric Surgery 

from 2007 to 2010. 

 

Dr. A. Athigaman, M.S., M.Ch., 

Professor and HOD, Department of Paediatric Surgery, 

Madurai Medical College, Madurai. 



 

e 

 

Acknowledgements 

The presentation of this dissertation would not have been 
possible without the vision, in depth knowledge not only in subject 
but in computer also and constant innovative ideas from Prof. Dr. A. 
Athigaman, M.S., M.Ch., Professor and Head of the department.  My 
heartfelt gratitude to my mentor for his unlimited effort to bring out 
this dissertation amidst his busy schedule. 

 I would like to extend my special gratitude to Prof. Dr. R. 
Diraviaraj, M.S., M.Ch., Associate Professor, Department of 
Paediatric Surgery, Madurai, for his valuable suggestions and 
motivation to do this dissertation.  My sincere thanks to Dr.  B. 
Hemanth Kumar. M.S., M.Ch, Dr. Ravi Kumar, M.S., M.Ch and Dr.  
N. Karuppasamy, M.S., D.LO., M.Ch  Assistant Professors in our 
department for their constant guidance in the course of this study. 

I am extremely thankful to my colleagues for their contribution 
to this dissertation.  I empathize with the suffering of my patients and 
pray for their well being and acknowledge their cooperation in the 
post op follow-up, crucial for the completion of this dissertation. 

Finally, I thank my wife Sharadha Devi and kid Shreya for their 
constant support. 

 

S. Ranjith Kumar, GRH, Madurai, 2010. 



 

b 

Table of Contents 

Review of Procedures in the Management of Hirschsprung’s Disease ... a 

Table of Contents ................................................................................... b 

Certificate ............................................................................................... d 

Acknowledgements ................................................................................ e 

Introduction ............................................................................................ 1 

History .................................................................................................... 2 

Aim and Objective of Study .................................................................... 4 

Embryology and etiology of HD .............................................................. 5 

Review of literature............................................................................... 12 

Differential diagnosis ............................................................................ 21 

Total colonic Aganglionosis (TCA) ........................................................ 22 

Intestinal Neuronal Dysplasia ............................................................... 23 

Materials and Methods ......................................................................... 24 

Surgical Procedures ............................................................................. 25 



 

c 

Complications ....................................................................................... 27 

Tables .................................................................................................. 38 

Discussion ............................................................................................ 42 

Conclusion ........................................................................................... 48 

Bibliography ......................................................................................... 52 

 



 

1 

Introduction 

HAROLD HIRSCHSPRUNG – Senior paediatrician at Queen 

Louise children hospital in Copenhagen in 1886 presented his classic 

description of disease equity that bears his name to the Paediatric 

congress held at Berlin who described about two children who had 

classical and anatomical characteristics of the disease and died at the 

age of 8 and 11 months respectively due to repeated entero colitis. 

Hirschsprung’s disease of the colon was first reported in 1888 as 

an “idiopathic dilatation and hypertrophy of large bowel”.  It was only in 

1948 that Swenson and Bill identified that it was actually the constricted 

segment of colon which was at fault because of its inability to engage in 

peristaltic activity due to absence of ganglion cells in the myentric 

plexuses. 

Definition: 

HD is characterized by absence of ganglion cells in the distal 

bowel and extending proximally for varying distances with dilatation and 

hyper trophy of the proximal colon with abrupt or gradual transition to 

narrow distal afflicted colon. 
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History 

In 1900 Fenwick put forward basic theories of HD:- 

MALFUNCTION THEORY:- Hypertrophied colon is the primary cause of 

defect. 

OBSTRUCTIVE THEORY:- Attributed the distal colon to the mechanical 

block caused by redundancy of colon or rectal valves. 

SPASTIC THEORY:- Distal colon contract spastically and causes 

functional obstruction. 

In 1901 Tittel identified absence of Ganglion cells in distal colon of 

Hirschsprung’s disease.  Until 1940 there was confusion about the 

cause of disorder as the primary constipation cases were also included 

in the diagnosis of HD.  In 1946 Ehrenpreis appreciated colon dilated 

proximally secondary to distal obstruction. In 1948 White house and 

Kenohan & Znefser and Wilson documented the absence of ganglion 

cells of sympathetic plexuses in patient with Hirschsprung’s disease. 

In 1949 Swenson et al  has submitted a report on colonic 

peristaltic studies which was conducted on two-normal children and  five 

children with congenital mega colon. Balloons were introduced through 
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transverse colostomy and positioned at splenic flexure, descending 

colon and recto sigmoid.  Normal patients exhibited high amplitude 

waves that programmed along the colon into rectum whereas in patients 

with mega colon irregular higher amplitude waves than normal were 

recorded but they failed to progress through recto sigmoid into rectum.  

The resected aperistaltic segment were aganglionic, these findings were 

corroborated by Shipley (1945) and later by Davidson et al (1955). 

Bodian et al (1949) reported Aganglionosis in resected distal segment. 

The diagnosis of Congenital Mega Colon was made by barium 

enema as reported by Swenson et al (1948) which described narrow 

irregular distal segments with significant proximal dilatation.  Bodian et al 

in 1951 reported that degree of Aganglionosis could vary to great extent.          

In (1955) Swenson et al has described full thickness rectal biopsy 

as a more prescribed diagnostic method and in 1972 Shandling 

described an improved technique called simple mucosal biopsy and later 

suction cup  biopsy. 
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Aim and Objective of Study 

 

Aim: 

 To analyze the results by a prospective study of Hirschsprung’s Surgery 

done in the Department of Paediatric Surgery from August 2007 to July 

2010. 

Objectives:  

1) Analyze the types of procedures done, and their outcome 

2) To study the results and complications 

3) To study the patients who have come for follow up regarding their 

toilet pattern and recrudescence of the disease.  

4) To assess by personal examination minor problems which may not 

have been noted by their parents. 
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Embryology and etiology of HD  

 In normal embryology development, neuro enteric cells migrate 

from neural crest to upper end of alimentary tract and then proceed to 

distal direction. 

At 5th week of gestation first nerve cell arrive at esophagus 

By 7th week they reach mid gut 

And by 12th week it reaches the distal colon 

 In these neural crest cells migration is actually guided by various 

neural glycoprotein’s or fibers (fibro nectin, Hyaluranic acid and 

Laminin), failure of Neuro blast to achieve distal migration occurs in HD, 

which was proved by transecting chick embryo at hindgut level which 

showed colonic Aganglionosis distal to transection, later it was 

demonstrated that implantation of pigeon ganglion cells distal to 

transection allows normal incorporation of ganglion cells.  

There are two basic theories exist regarding the etiology of 

Hirschsprung’s disease due to embryologic defect 

1. Failure in migration due to hostile environment 
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2. Immunologic theories            

Subsequently Tennyson et al and Gaillard et al demonstrated an 

abnormal distribution of fibro nectin and Laminin in extracellular space in 

patient with Hirschsprung’s disease which prevent the migration of 

ganglion cells in to new environment. 

Langer, Betti and Blanner Hassett proved the hostile environment 

as the cause for HD by demonstrating ganglion cells cultured with 

smooth muscle tissue from aganglionic colon, which showed decreased 

ability to adhere to smooth muscle cells suggesting lack of cell to cell 

adherence - NCAM (neural cell adhesion molecule) positive nerve fibers 

were absent in myentric plexus of aganglionic segment.  NCAM is 

important in neurocyte migration and localization of neurocyte to specific 

sites during embryogenesis. NCAM showed strong reactivity in sub 

mucosal plexus of the aganglionic region but no reaction occurred in 

myenteric  plexus.  Immunologic theory suggest in HD that there is an 

increased expression of class II antigen in mucosa and sub mucosa. 

Colonic innervation by autonomic nervous system consists of both 

intrinsic and extrinsic component. Extrinsic nerve supply consists of 

plexuses, ganglia fibers from spinal cord to colon. Intrinsic system 

consist of Meissner’s plexus ( with in sub mucosal layer) and Auerbach’s 
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plexus (intramuscular layer). Basic motor function seems to be 

predominantly controled by intrinsic nerve supply and the extrinsic 

supply modulates this function. 

Cholinergic hyper innervations:  Cholinergic nerve hyperplasia has been 

proposed at the cause of spasticity of aganglionic segment, Histo 

chemical staining demonstrate marked increase in acetyl cholinesterase 

activity in aganglionic segment compared to ganglionic colon. 

Histo chemical studies:- 

 Kamijo et al in 1953, Koelle in (1954) comparing proximal 

innervated bowel and distal aganglionic portion, they were able to 

demonstrate Acetyl cholinesterase activity in bowel wall of  aganglionic 

portion which was 2 to 4 times greater than ganglionated portion.  

 Histo chemical examination of bowel in Hirschsprung’s disease 

reveals – total absence of ganglion cells in the plexuses of Auerbach’s 

and  Meissner in the distal segment. 

 In the aganglionic colon a normal arrangement of adrenergic fibers 

is impossible, the nerve fibers here are distributed through both muscle  

layers and increase in number towards the sphincter. Ehrenpreis 

demonstrated lack of adrenergic nerve fibers in aganglionic segment 
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suggesting state of denervation hypersensitivity (based on canon’s law) 

induced permanent contractions of smooth muscles in aganglionic 

segment, normally the adrenergic fibers will cause relaxation of bowel. 

 According to Meier-Ruge (1968) the spasticity of aganglionic colon 

segment is due to continuous acetyl  Choline (Ach) release by the extra 

mural parasympathetic. The tissue concentration of nor-epinephrine 

(neuro transmitter) of adrenergic nerves, is nearly three times higher in 

the aganglionic segment than normal colon. Tyrosine hydroxylase which 

regulates nor-epinephrine biosynthesis  is also elevated which implies 

an increased sympathetic activity. 

 Non cholinergic, non adrenergic autonomic nerves are called 

peptidergic nerves, as they contain different peptides which act as 

neurotransmitter or neuro modulators  

- Decreased vaso active intestinal polypeptide (VIP) 

- Decrease in nerve fibers containing substance P, matenkephalin 

- Gastrin releasing peptide are the cause for contracted state. 

- Fibers containing increased Neuropeptide Y (NPY) in aganglionic 

segments. 

Substance-P: was found to be decreased in aganglionic segment and is 

the most important pathologic finding in HD as described by Ehrenpreis 
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and Pernow (1952).  On immuno Histo chemistry of HD, Activity of NSE 

(Neuron Specific Enolase) is intensely increased in hypertrophied nerve 

bundles. The absence of all 3 type of ganglion cells(cholinergic neuron, 

inter neurons, nor adrenergic neurons) is the most important pathologic 

finding in HD.  Because of this the modulation of arriving impulses and 

their further transmission and distribution to smooth  muscles does not 

take place. 

(EDNRB)-Endothelin B receptor gene on chromosome 13 mediates 

activation of NO synthase which in turn produces nitric oxide (NO), 

which is a smooth muscle relaxant of GIT. Mutation of EDNRB leads to 

deficient NO synthase reactivity in aganglionic segment of 

Hirschsprung’s Disease.  Mutations of two other genes namely Glial cell 

line derived neuro trophic factor gene and Endothelin – 3 gene are 

involved in pathogenesis of HD 

  Chromosomal abnormality associated with HD 

• Down syndrome is more common  

• Interstitial deletion of distal 13q 

• Partial deletion of 2 p and reciprocal translocation 

• Trisomy 18 Mosaic 
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Unusual hereditary syndromes associated with HD 

• Waarden burg syndrome 

• Von Reckling Hausen’s syndrome 

• Type D brachy dactyly syndrome  

• Smith – Lernli – Opitz syndrome 

HD is associated with prematurity, congenital malformation which is 

higher than normal population association.  Down syndrome with HD 

have other associated malformations like congenital heart disease or 

duodenal obstruction. Generally prematurity, Down syndrome, 

Urological malformation are more commonly associated in patient with 

HD, Urological symptoms will have VUR / UHN / disturbances of bladder 

function.  Sometimes sacral agenesis  is seen associated with HD which 

has following significance like post-op urinary and stool incontinence.  

The later impotence observed may be mistaken as sequelae of HD 

surgery. 

HD with Waarden burg syndrome is rare, but this combination is 

because both have same pathogenic mechanism (migration act of 

neural crest) it is of interest that HD in association with WBS is usually 

long segment type or TCA.  In GIT – Imperforate anus or long segment 

aganglionosis are seen with HD. Colonic/ small bowel Atresia 
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associated with HD is very rare, but whenever present, type III  Atresia 

is mostly seen.  It occurs if the vascular accident occurs before 8th week 

of intra uterine life, mostly type III Atresia occurs with middle colic artery 

involvement.  Vascular accident not only result in Atresia but also 

prevent the migration of enteric neuro blast to distal segment and cause 

association of HD.  Haffner and Sehistad, state that it is advisable to do 

rectal biopsy in all patients with colonic Atresia.  Hyde and de Lorimier 

proposed that HD creates heavy dilated meconium impacted loop of 

bowel which undergoes intra uterine volvulus and infarction causing 

Atresia.  HD is occasionally associated with neuro blastoma.  
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Review of literature 

Incidence 

Sex Incidence:  According to Rickham (1978) 25% new born with HD 

are girls and according to Swenson’s (1973) 81% are boys. 

Familial incidence:  In Swenson’s report of Hirschsprung’s patients 7.8% 

had one or more siblings with same disease.  Whether the patient is boy 

or girl the risk of being affected is 2.6% and 7.2% respectively for other 

siblings. The siblings of Hirschsprung’s disease patients are 130 times 

more at risk than general population if the affected child is boy and 360 

times more if the patient is a girl. Hirschsprung’s Disease is more 

commonly transmitted by mother than by father.  The mode of 

inheritance is by autosomal recessive. In families with long segment 

type aganglionosis or in cases where both parents are affected by 

Hirschsprung’s disease it may be wiser to forego further off springs.  

Risk of siblings involvement in HD is increased as the aganglionosis 

become more extensive. 
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Relative Risk % 

Brother of Recto sigmoid HD 4% 

Son of Recto sigmoid HD 1% 

Brother of female with long segment HD 24% 

Son of female with long segment HD 29% 

 

CLASSIFICATION OF HD 

Pathological Anatomic Criteria 

Long Segment Aganglionosis - Involvement of descending colon (15% 

to 20%) 

Subtotal Aganglionosis  - Extends to mid transverse colon 

Total Aganglionosis - Entire large bowel involved (2% to 4%) 

Total colonic Aganglionosis  - With variable involvement of small bowel 

Short Segment HD - Limited to rectum (60% to 70%) 

Ultra short segment HD - 2 to 3cm of lower rectum involved. 
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Clinical Criteria 

Classic form - Rectal, Recto sigmoid extending to splenic 

flexure 

Ultra short Form - Limited to distal 2 to 3 cm of rectum 

Ultra Long Form - More than half of colon 

Zuelzer – Wilson Syndrome - Colonic involvement with small bowel 

disease 

Age Criteria 

Disease of newborn 

Disease of infant 

Disease of toddler and school children 

CLINICAL PICTURE OF HD 

1. Functional intestinal obstruction in HD can be acute, recurrent or 

chronic 

2. Vomiting – Mostly bile stained, progressed to feculent vomiting 

rarely haemetemesis 

3. Reluctance to feed 
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4. 85% of cases present with delay in passage of meconium for more 

than 24 hours. 

5. Abdominal distension develops gradually, become obvious after 

3rd day of life. 

6. Non tender until complication occurs, tenderness aggravated in 

enterocolitis and perforation. 

7. Per rectal examination often empty, anus is tight.  Explosive 

passage of flatus and meconium following per rectal examination and 

deflation occurs after rectal washouts 

Clinical Differences between Acquired Constipation and HD 

FEATURES  CONSTIPATION  HIRSCHSPRUNG 

Chronology About 6 months Since birth 

Abdominal Distension Not so common Present 

Soiling  Common  
Not present – Super 
continent  

Diarrhoea No Diarrhoea Entero Colitis 

Stool in ampulla  Common  Unusual  

Defaecation  Painful No pain 

Passes stool in  Semi standing posture Normal posture 

Obstructive Symptoms  Rare  Common  

Stool retentive behaviour  Common  Rare  

General Condition Good Emaciation 

Anal Fissure Present Never 

Per Rectal Examination 
1. Loaded from anal 
vergeNot fully continent - 

1. Super Continent - No 
Soiling 
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Fill and spill - Soiling 
present 

2. Fissures - Present 

3. PR: Rectum dilated 
from anal verge, Wall 
dilated, and faecaloma 
present from anal verge.  
Peri anal excoriations 
seen.  

2. Fissures absent  

3. PR: Rectum empty, 
Wall collapsed, and griping of 
finger present ( Faecal matter 
may be evacuated on 
removing the finger ).  If the 
HD is short tip of finger may 
enter capricious rectum with 
faecaloma  

 
. 

Biopsy 

Rectal biopsy should be done at 2cm above pectinate line as the length 

of hypo ganglionosis ranges from 0.3 to 1.7 cm in normal infants.  For 

ultra short segment HD, biopsy should be done at 1 to 1.5cm length 

from pectinate line. 

As a rule at least 3 or 4 biopsy specimens should be taken at various 

levels in the rectum. 

In our study frozen section biopsy was not done as it is not available in 

our institution and the cost is not affordable.  

1. At dentate line (Anal Mucosal Junction with rectal mucosa) 

2. 2 cm above dentate line (ultra short segment identified) 

3. 2 cm above anal ring 

4. Biopsy with distances of 4,8,16 cm from anus 
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Optimum Biopsy specimen for diagnosis is 3 to 5 mm in size with 

mucosa and sub mucosa. Absence of ganglion cells and the presence of 

hypertrophied nerve fibers are seen in Histopathology. 

           In an aganglionic rectum all the Para sympathetic nerve fibers 

show increased activity in muscle layer. Lamina Propria, which are 

stained as intense brown yellow colour, diffuse brown, cloudy or honey 

comb like staining of lamina propria is the result of crushing of tissue 

with Biopsy forceps and bleeding into Interstitium.  In newborn, the 

parasympathetic nerves do not develop its characteristic enzyme 

activity, so it cannot be visualized and it is advisable to repeat biopsy 

after 2 to 3 weeks 

Myenteric plexus can be very rapidly assessed with LDH stain or 

by visualization of ganglion cells with the aid of an unspecific esterase 

reaction. 

Histo chemical staining is more sensitive than Histological study. The 

enzyme can be stained using Acetyl Choline and Iodine on fresh 

specimen of bowel. Histo chemical report shows proliferation of acetyl 

Choline esterase positive nerve fibers in lamina propria and muscularis 

mucosa, thickened nerve trunks if sub mucosa is included, simultaneous 

estimation of butyl cholinesterase  activity enhances the diagnostic 
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accuracy. High serum Choline esterase and erythrocyte acetyl Choline 

esterase levels are demonstrated in HD. 

In NID there is Hyperplastic ganglia with mild to moderate increase of 

Acetyl Cholinesterase.  

Histology 

• Absence of three types of ganglion cells 

 Cholinergic neurons 

 Inter Neurons 

 NANC Neurons 

• Cholinergic and adrenergic fibres proliferate in number and size 

• Absence of NANC Nerves 

• Over production of Acetyl Choline 

• This leads to Acetyl Cholinesterase excess measured in 

 Biopsy 

 Serum 

 Erythrocytes 

• Thickening of muscle layer 
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• No peptidergic neurons 

• Fewer VIP and  Substance P 

• Higher Nor epinephrine content 

• Abnormal expression of NCAM 

• Lack of Glial Fibrillary acid protein 

Manometric study 

Principle of the test: - Internal Anal Sphincter normally relaxes with 

rectal distension. This is mediated through Intramural ganglion cells. 

This reflex is not present in Hirschsprung’s Disease as there is absent 

ganglion cells. 

Technique:-  Infant or child is placed in lateral position, The test is 

to be done under sedation, 6 Fr Foley catheter pushed into rectum for a 

distance of 4 to 6 cm, depending on the age of child it is used to inflate 

the rectum by air.  A lubricated pressure probe is introduced into anal 

canal and its position adjusted so that balloon is just inside the anal 

orifice. Measuring of Intra luminal pressure in the anus by means of 

water or air filled catheter.  The recording of pressure done by a water 

column Preferably or by more sophisticated electro manometer.  When 
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child is relaxed 5 to 10 ml of air Instilled in the rectum and response of 

internal sphincter noted.  

Normally there is a biphasic curve with deep relaxation of Internal 

sphincter which is absent in Hirschsprung’s Disease. Manometric 

evaluation of Internal sphincter relaxation considered as the proof of the 

presence of Intramural ganglion cells in the most caudal segment of 

terminal rectum is useful to rule out HD (Ultra short segment).  Failure of 

relaxation of Internal sphincter in response to rectal distension is 

Manometric finding of HD.  In manometry, normally there should be a 

biphasic Curve with deep relaxation of Internal sphincter, this is absent 

in Aganglionosis. Normal reflux expected after  40th  week  of   

gestation, which is not possible if recorded within 14 days  after delivery, 

babies delivered before 39 weeks of gestation or a pre mature baby or 

baby weighs less than 2.75 K.G. 

Barium Enema: 

This was the sheet anchor of our cases and was predominantly 

done in most of our cases.  Barium enema findings and the clinical 

features of intestinal obstruction formed the algorithm of our decision 

making. 
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Differential diagnosis 

• Colonic Atresia 

o Barium enema shows complete obstruction 

• Distal Ileal Atresia 

o Distal micro colon with proximal dilatation with widest fluid 

level at obstruction 

• Meconium Ileus 

o Mottled granular appearance of gas trapped thick Meconium 

o Soap bubble appearance, Neuhasen’s sign 

• Meconium plug syndrome 

• Left colon syndrome 

o Meconium plug and left colon syndrome may have HD 

supervening them 

• Hypothyroidism 
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Total colonic Aganglionosis (TCA) 

Total colonic Aganglionosis accounts for 5 to 15% of Infant with 

HD. TCA may be very difficult to diagnose. Even radiographic studies 

are diagnostic in only 20 to 30% of all patients with TCA. The diagnosis 

is generally made at the time of laparotomy for suspected Intestinal 

obstruction or perforation or when leveling colostomy is done for HD. 

Familial Incidence:  According to Bodian and carter, patient with 

TCA will have up to 15 to 21 % of their siblings affected by the same 

disease, some times it may be raised to even 50% in rare cases, male to 

female ratio is 1:3:1. 

In TCA, the aganglionic segment extends up to the ileum, the 

proximal level ends at terminal ileum 76%, Mid ileum 19%, Jejunum 5%. 

The longer the extent of Aganglionosis higher the mortality rate in 

absence of definitive procedures in TCA. More proximal extension of 

Aganglionosis needs long term total parenteral nutrition because of 

dysfunctional Intestine. 
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Intestinal Neuronal Dysplasia 

IND explains Patients having Clinical HD and who are not biopsy 

proved.  It is mainly classified into two types.  

• Type A 

o Entire sympathetic system is aplastic or hypo plastic 

o Un modulated Para sympathetic leads to contracted colon 

• Type B 

o Hypoplasia of sub mucosal and Myenteric Plexus 

o Giant ganglion formation 

o ACE activity is elevated 
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Materials and Methods 

Retrospective review of 68 cases of Hirschsprung’s Disease and their 

operative management of various procedures, with their follow up and 

outcome. 

NUMBER SURGICAL PROCEDURES TOTAL CASES 

1 Duhamel Pull through 29 

2 Soave 12 

3 Swenson’s 3 

4 Poop 9 

5 Myomectomy 4 

6 
Internal 

Sphincterotomy/Biopsy/Dilatation 
10 

7 
Laparotomy with Endo luminal 

Pull through 
1 

Total Number of cases 68 
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Surgical Procedures 

Three Staged Procedures (Conventional) 

• Colostomy  

• Excision of afflicted segment in Toto or partially by 

laparotomy and 

o Duhamel’s Retro rectal Partial Removal & pull through 

(or) 

o Swenson’s Extra luminal – Total removal 

o Soave’s luminal mucosal removal 

• Colostomy closure 

Two staged Procedures - Transition Zone Colostomy 

Advantages 

• Number of surgery reduced to two 

• Maximum amount of colon for absorption 

• Assures colostomy is in normal functioning colon 

• Pelvic colostomy is preferable to transverse colostomy 

with its due morbidity 
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Disadvantages 

• Does away with the benefits of protective colostomy 

during the definitive procedure 

• Length of colon mobilized and removed may be longer 

as it includes the colostomy and hence the pull through would 

include a longer length of gap to be bridged 

SINGLE STAGE PULL THROUGH 

Criteria 

1) Partial intestinal obstruction – Relieved by Bowel washes 

2) Proximal bowel not grossly dilated 

3) Stable patients 

4) Short segment HD 
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Complications 

Complications following operative repair of Hirschsprung’s disease: 

 The majority of children with Hirschsprung’s disease have 

satisfactory results following definitive pull through surgery. 

Complications occurring after surgical repair of Hirschsprung’s disease 

can temporarily be classified into early and late complications, excluding 

the common post surgical complications like wound infection, bleeding, 

stricture, bowel obstruction, dehiscence and stomal complications. 

 Most children with Hirschsprung’s disease do not develop 

complications within the first 30 days post operatively. The most 

commonly encountered late complications are chronic constipation, 

enterocolitis and encopresis.  Most will present within the first few post 

operative months, and symptoms will gradually improve with time.  Other 

complications such as fistulae and genitourinary and sexual dysfunction, 

will frequently be encountered. 
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Early complications: 

Wound infection: 

 By definition, surgical repairs of Hirschsprung’s Disease are 

classified as clean – contaminated cases. The risk of infection should 

usually be low.  Factors contributing to the incidence of wound infection 

include adequate preoperative bowel preparation, peri operative 

antibiotics, adequate preoperative nutrition, meticulous hemostasis, 

length of operation and surgical technique. 

Bleeding:  

 Significant postoperative bleeding after definitive repair of 

Hirschsprung’s disease is rare. Obviously, pre existing coagulopathy, 

sepsis, inadequate intra operative hemostasis all are potential 

contributing factors. Hematoma in the early postoperative period may 

increase the incidence of infection and anastomotic complications. 

Careful techniques can help avoid these complications. 

Anastomotic complications: 

Leak: 

Anastomotic leak is the most serious of the early postoperative 

complications. Factors increasing this include: tension, ischemia, 
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technical(inadequate repair), poor nutritional status and other general 

wound healing problems, residual aganglionosis and distal obstruction. 

Post operative manipulation or examination in the early postoperative 

period may lead to anastomotic problems.  

A large percentage of strictures result from a small anastomotic leak. 

Major anastomotic leaks can lead to localized abscess formation or free 

peritoneal leakage and sepsis. Obviously more severe leakage may 

require per cutaneous drainage, surgical exploration, diverting proximal 

colostomy and eventual anastomotic revision. 

Pelvic abscess: 

The overall incidence should be less than 5%. The same factors 

contributing to leak are associated with this. CT scan is the diagnostic 

procedure of choice. Prompt intervention is needed to avoid further 

morbidity including extension of the infection, systemic sepsis and 

necrosis of the pull through segment. Treatment ranges from per 

cutaneous drainage to stomal diversion. 

Cuff abscess: 

The incidence is usually less than 7%. This may occur after the Soave-

Boley repair. An abscess is located between the rectal muscularis and 
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the colonic pull-through segment. Factors causing this include: ischemia, 

retained rectal mucosa, bleeding, pelvic contamination and tension. 

Treatment varies from broad spectrum antibiotics to diversion. Small 

fistulas or sinus tracts may resolve spontaneously. 

 

Dehiscence: 

 Wound dehiscence occurs in less than 3%  children, undergoing 

definitive repair. Attention to technique, adequate hemostasis, good 

nutrition and avoidance of ischemia, tension and infection are 

preventive. 

Retraction of the Pull Through Segment: 

 The incidence of retraction is less than 10%, usually occuring in 

early postoperative period. If retraction is suspected, examination under 

anaesthesia will confirm the diagnosis. If very minimal, trans anal repair 

may be attempted. Incomplete retraction may be managed with a 

proximal diverting colostomy and delayed revision in several months. 
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Stomal Complications: 

 Stomal complications such as retraction, stenosis, para stomal 

hernia, skin breakdown and prolapse can occur. Avoidance of stomal 

complications is one of the arguments for primary one stage repair. 

Late Complications: 

Enterocolitis: 

 Hirschsprung’s enterocolitis is the most serious and potentially life-

threatening complication of Hirschsprung’s disease. It may occur before 

or after surgical repair. Many theories have been proposed including 

mechanical dilatation and fecal stasis, alteration of mucin components, 

increased prostaglandin activity, Clostridium difficile infection, rotavirus 

infection and impaired mucosal immune defense mechanism. 

 This includes a wide range of clinical presentations including 

abdominal distension, explosive diarrhea, vomiting, fever, lethargy, 

rectal bleeding and shock. Younger  the age of diagnosis and repair has 

implied and increased risk of Enterocolitis. Children, who have 

enterocolitis before surgery, have an increased risk of its occurrence 

after surgery. Enterocolitis is common in children with long segment 

disease. 
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 The incidence of enterocolitis depends on the type of surgical 

procedure, presence or absence of predisposing factors and institutional 

diagnostic criteria for Enterocolitis. Duhamel’s repair is probably 

associated with the lowest rate of enterocolitis. Early recognition with 

prompt treatment are important for successful outcome. Aggressive fluid 

resuscitation, bowel rest and administration of broad spectrum 

antibiotics and resection with diversion is necessary if peritonitis or 

clinical worsening occurs. If persistent, causes for mechanical 

obstruction needs to be investigated with Contrast enema, manometry 

and rectal biopsy. 

Classic clinical picture of enterocolitis consist of abdominal 

distension, fever, foul smelling loose stools.  Elhartaly et al described 

clinical grading system of HD with enterocolitis  

Grade 1 – Mild explosive diarrhea, moderate abdominal distension, no 

systemic symptoms 

Grade 2 – Moderate abdominal distension, mild systemic symptoms  

Grade 3 – Severe explosive diarrhea, marked abdominal distension, 

shock or impending shock 
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The cause of enterocolitis is multi factorial in nature, it depends on the 

length of residual colon, lack of mucous secretion leads to absence of 

protective mucous barrier which allow bacteria a more ready  entrance 

into the bowel wall and retention of fecal mass in a stenosed or too long 

segment causes decomposition, irritation, Inflammation and disruption of 

mucosa.  Increased Intra luminal pressure affects liquid absorption by 

disturbing mucosal microcirculation and causes foul smelling, watery 

diarrhea. 

The following group is prone for developing Enterocolitis 

 High Incidence of enterocolitis noted in post pull through 

procedures 

 Infant with Trisomy 21 

 Infant with delayed diagnosis of HD  

 Infant with long segment of aganglionic bowel 

Constipation:  

 Constipation is the most common complication following surgery. It 

may result from incomplete resection, sphincter Achalasia, stricture 

formation, faecaloma, neuropathic ganglionic bowel, acquired proximal 

aganglionosis or may be functional. Accurate interpretation of frozen 
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section, sero muscular biopsies is paramount in determining the success 

of the pull through segment.  

 Constipation may be expected to increase over time. Some 

patients may need contrast studies or manometry to evaluate the other 

causes. Enemas are often necessary to control constipation or soiling 

after Hirschsprung’s disease. Extensive evaluation of mild postoperative 

constipation may not be needed in most instances. 

Bowel Obstruction: 

 Violation of the peritoneal cavity leads to the formation of intra 

abdominal adhesions and the possibility of future obstruction. Prior 

operation, bleeding, leak, intra operative contamination and dehiscence 

increase the risk of adhesions. Most bowel obstruction will respond to 

bowel decompression.  

 The incidence of internal hernia is less than 2%. It is important to 

secure the mesentery of the pulled bowel to the retro peritoneum to 

prevent this complication. Post operative intussusceptions can occur 

after any surgery. Sonography is currently the diagnostic modality of 

choice. 



 

35 

Strictures: 

 The incidence of stricture is 8 – 24 %  and is more common after 

Soave’s and Swenson’s repair. The etiology of anastomotic strictures 

can be Multi factorial, including a narrow muscular cuff, sequelae 

following  an anastomotic leak, technical complications, compromised 

blood supply or failure to adhere to dilatation schedule. 

  Strictures not responding to conservative management may need 

Stricturoplasty or Redo pull through surgery.  Additional complications 

can arise from strictures like rectal dilatation leading to leak, increased 

constipation, stasis, bacterial overgrowth, dehiscence from tension, or 

colon retraction. Duhamel procedure has got the lowest stricture rates. 

Peri anal excoriation: 

 This is very common after definitive repair and stomal breakdown, but 

usually resolves within 2-3 months. The use of barrier creams may help 

to decrease the severity of the problem. With resolution of the 

postoperative diarrhoea the excoriation may resolve. Coordinated care 

with stomal therapist may be helpful in avoiding or reducing this 

complication. 
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Sphincter Achalasia: 

 Sphincter Achalasia is defined as the failure of the internal sphincter to 

relax. Children may present with a myriad of symptoms including chronic 

constipation or overflow incontinence. This use of anal manometry may 

be helpful in evaluation the disorders of the internal anal sphincter. 

Those who are symptomatic may benefit from repeated anal dilatations 

or lateral sphincterotomy. 

Voiding and sexual dysfunction: 

 Any operation over the pelvic region places a child at risk for injury to 

nerves affecting bladder and sexual function. Duhamel’s and Soave’s 

modifications were designed to reduce the risk of injury to the delicate 

pelvic structures. The etiology of voiding dysfunction is Multi factorial 

and includes damage to the pelvic splanchnic nerves, the hypo gastric 

nerves or the pelvic nerve plexus. Denervation of the parasympathetic 

nerves and the hypo gastric nerves lead to flaccid bladder with loss of 

compliance and incompetence of bladder neck and posterior urethra. 

 Sexual dysfunctions need extensive follow ups. In female the main 

problems include dyspareunia and primary infertility. Male patients voice 

concern over poor erections, low sperm counts or psychosexual 

problems. 
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 Overall Soave is found to have less incidence of sexual dysfunction 

and urinary disturbances.  

Mortality: 

 Mortality is very low with operative and early deaths being quite 

rare. Apart from children who die of associated cardiac anomalies and 

other major anomalies, toxic enterocolitis remains the most common 

cause of disease related postoperative deaths. Additional etiologies 

include sepsis, Abscess, Hemorrhage, pneumonia and embolism. 

Improved resuscitation and management of co morbidities, use of 

parenteral nutrition, earlier detection and prevention of enterocolitis and 

improved operative and peri operative care, have significantly reduced 

the mortality. 
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Tables 

Table 1:  Elective vs. Emergency: Distribution of Cases on the 

whole 

Year Elective Emergency Total 

2007(From August) 12 1 13 

2008 20 2 22 

2009 17 2 19 

2010(Till July) 12 2 14 

 61 7 68 

 

Table 2:  Distribution of Surgeries done as emergency 

Transition Zone Colostomy 6 

Transverse Colostomy 1 

Total 7 
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Table 3:  Age Distribution 

Neonates 9 13.3% 

1 Month to 1 Year 22 32.4% 

1 Year to 3 Years 19 27.9% 

3 to 5 Years 10 14.7% 

>5 Years 8 11.7% 

Total 68 100% 

 

Table 4:  Procedure distribution among the cases operated  

PROCEDURES SINGLE St STAGED TOTAL Percent 

DUHAMEL         10          9         19 43.1% 

SOAVE           9          4         13 29.6% 

SWENSON           2          1           3 6.8% 

POOP           9          -           9 20.5% 

          30        14         44 100% 
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Table 5: Early Complications 

COMPLICATIONS DUHAMEL SOAVE SWENSONS POOP TOTAL 

Wound 

Infection 

         1          1                     -           -        2 

Intestinal 

Adhesions 

         1           -           -           -                      1 

Anastomotic 

Leak 

          -           -            1           3         4 

Cuff Abscess          1                  -            1           3          5 

Retraction Or 

Pull Through 

          -           -            -           -        NIL 

Rectal 

Stenosis 

          -           -            -           -        NIL 

Enterocolitis           -           -            -           -         - 

            12 
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Table 6: Late complications 

COMPLICATIONS DUHAMEL SOAVE SWENSON  POOP TOTAL 

Constipation 1 - 1 6 8 

Sphincter 

Achalasia 

3 1 - - 4 

Anastomotic 

Stricture 

3 1 - 2 6 

Incontinence      -        -          -        -       - 

Urogenital 

Abnormalities 

     -        -          -        -       - 

Mortality      2        -          -        -       2 
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Discussion 

      The complications were scrutinized in our study in a statistical and 

objective manner by preparing a proforma based on the fore mentioned 

complications without any procedure or personal bias and the following 

enunciations were observed. vide  (Table 5 and Table 6) 

 Wound Infection :- 

                    It was mainly in the Skin and subcutaneous tissue and 

occurred  as below.  The incidence works out to 2/68 which is well  

within the permissible norms.  The infection distribution by the cases 

were One case of Duhamel’s and One case of Soave. 

 Hemorrhage:- 

This was not a significant factor and was limited to per operative 

replacements with no significant post operative bleeding.  In the per 

operative replacements the blood loss in POOPs was minimal and in 

fact we have not used blood in a few older patients 

o Anastomotic Complications: Leak:-  Minor leaks were presumed 

when cases presented  as torrid peri anal excoriation and Inflammation 

which healed with antibiotics for a protracted period.  We met such 
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complications in one case of Swenson’s and three cases of POOP’s.  To 

off these we followed the following points in our later series 

Double layer of suturing  

Inner Proximal sero muscular to cuff  with  3 ‘O’ Vicryl and Mucosa to 

mucosa /? Skin with 3 ‘0’Vicryl. 

 Anastomotic complications: Pelvic abscess:- 

This  was not present in our cases and in all our cases we placed a 

drain in the abdominal cavity 

 Anastomotic complications: Cuff abscess:- 

This was present in all our cases of suspected leak and in also three 

cases of POOP’s.  All of them drained uneventfully intra luminally  and in 

our later cases we placed a glove drain in between the layers if we felt 

that bleeding was substantiative, which prevented these abscesses by 

effective drainage of collections. 

 Wound dehiscence:  was not noted in our series. 

 Retraction of the pull through segment:- 

This was not noted in our cases and this was probably due to adequate 

mobilisation in all our cases.  We usually pull through the segment more 

proximally than the transition zone, and what is necessary.  The 

delineating line was not decided by frozen section as it was not 

available,  but we usually included the dilated segment also, 5 to 7 cms 



 

44 

proximal to the transition zone for the fear of leaving behind a 

aganglionic segment and recrudescence of the disease.  

 Stomal Complications:-  

These were noted in our cases of colostomy and included skin 

excoriations treated by commercial preparations of zinc creams, minor 

degrees of prolapse which treatment included reduction,  No active 

treatment was done but these cases were managed by preponing the 

definitive procedure and early closure of the stoma.  Fortunately we did 

not require any revision or redo. 

 Entero colitis:- 

This was not noted in our cases and we did not face any problems on 

these lines at least as florid presentations.  Minor cases of diarrhea 

usually settled amicably with antibiotics on a OP basis. 

 Constipation:- 

This was the most significant complication and 8 cases presented to us 

with this problem.  The incidence was high in POOPs – 6 cases and 1 

case of Swenson’s and 1 case of Duhamel’s.  There was a Residual HD 

like picture.  Seen more in our earlier cases 

Management 

• 7  Cases responded to repeated dilatation      
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• 1 Case required admission and bowel wash outs and 

decompression followed by dilatation and internal extended 

Myomectomy. 

 Incontinence:-  This was not seen in our cases. 

 Bowel Obstruction:- 

This complication is similar to that of general laparotomy, and not per se 

with HD.  The cause is probably post operative adhesions, presenting 

with sub acute intestinal obstruction.  We had one case which 

underwent Duhamel’s presented with sub acute Intestinal obstruction 

and was managed conservatively and successfully.  Avoidance of 

spillage and leaving behind a clean peritoneal cavity without much of 

collections and soiling may improve the cause.  All our cases had a intra 

abdominal corrugated rubber drain.  

 Stricture:- 

o Presented at Anastomotic site, 6 cases Presented (Post Duhamel 

- 3, Soave -  1, Poop – 2 ) 

o This was treated by dilatation 

o Management becomes easier if it is closer to the skin. 

o One case was treated with Posterior Triangular Anoplasty. 
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o To offset this complication, in our later cases we chose the site of 

anastomosis closer to the skin, below the dentate line.  Theoretically this 

may  cause incontinence but this was not usually a problem.  Problems 

of anastomosis like stricture and leaks cane be dealt with more easily by 

perineal procedures.                                                       

 Peri Anal excoriation:-  This was not a feature in our cases. 

 Sphincter Achalasia:- 

These cases present with constipation and a residual HD like picture.  

Four  Cases Presented to us with this problem, (Post Duhamel-3,Soave-

1).  Relatively this is less in Swenson’s comparatively.  It is More 

significant than postulated.  It was more present in our earlier cases.  To 

offset this, we under took the following steps in our later cases with 

effectual control. 

o In all cases a manual dilatation done as a pre op procedure on the 

table which we did not add to our earlier procedures.  Finger is passed 

up to the rectal shelf of muscles.  Sustained traction is done for one 

minute in the horizontal axis and one minute in the vertical axis.  This 

may have caused a closed sphincterotomy.   

o We believe that this reduces this complication rate in the post op 

period.  The theoretical possibility of incontinence does not occur. 
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o The upper level of margin of bowel to be resected is chosen 

higher.  We included the proximal dilated segment also and brought 

down the bowel without disparity in size, say 5 to 7 cms well above the 

transition zone.  As we did not have frozen section biopsy we erred on 

the side of excess rather than too little, but this proved only beneficial.  

 Voiding and sexual dysfunction:- 

This is too short a period to assess sexual dysfunction, but we had no 

problems in all our cases regarding voiding.  The reported higher 

incidence of these problems in Swenson’s was not noted in our series. 
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Conclusion 

Reviewing the cases in the yester years, prior to this study we find 

that there is a great deviation in the management.  Three stage 

procedures are very occasional.  Single stage procedures have come to 

stay in selected cases.  While this should cause increased mortality or 

morbidity, this has not been the case and actually it has been the other 

way around.  Proper selection of cases and good technique have 

yielded good results and no mortality.  The reduction of staging and 

good results have reduced the workload of our unit substantially. 

 Most of the cases have been treated conservatively during the 

Intestinal obstruction episode and taken up electively, after they 

improved. Frank intestinal Obstruction were submitted to Emergency 

Colostomy. With conservative management many cases respond as 

evidenced from Table:1 and the chart below. 
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Transition zone colostomy commits to a two stage procedure, 

versus Transverse colostomy which commits to a three stage procedure.  

The has been a definite discernible difference of shift in favour of 

Transition zone colostomy as seen by Table 2 and the chart below with 

no discernible increase in mortality or morbidity. 
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Due to down staging most of the definitive procedures have been 

completed by three years of age as evidenced by the Table: 3.  This 

leaves the child free of his disease before the school going period,  

Regarding the choice of procedures no strict protocols were 

observed.  Short segment disease was committed to POOP.  Long 

segment disease was evaluated on a patient to patient basis and the 

appropriate procedure chosen.  This was left to the Surgeon’s choice 
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and discretion.  But, for minor discrepancies there was not much of 

difference between the procedures, but the following points were noted. 

POOP left us with a higher incidence of recrudescence which was 

managed conservatively by dilatation and myotomies, successfully.  

Hence we reserved it for the less florid cases. 

Duhamel is technically the easiest, and was the procedure of 

choice in complicated cases, 

Soave gave us very good results as a single stage procedure in 

the neonates. 

Swenson was technically more demanding but with with practically 

no recrudescence of symptoms,  Voiding dysfunctions were not seen but 

complications of anastomotic strictures presented which were treated 

conservatively with dilatation and anoplasty. 

As with most operations, complications arising even years after 

surgery can be attributed to problems occurring during the operation 

itself. The majority of patients with Hirschsprung’s disease have a 

satisfactory or excellent long-term outcome after their pull-through 

procedure, provided the procedure is performed by a competent and 

well-trained paediatric surgeon. However, following even the best 

operation, problems may persist in many of these children. Therefore, 

close and long-term follow up  of these children is necessary. Often, a 



 

51 

conservative, non operative approach can lead to a successful outcome 

in most patients. As concluded in the last edition of the text by Orvar 

Swenson: 

Resection of the aganglionic colon … is a difficult operation. 

Yet, if a well-trained surgeon has an opportunity to observe the technical 

details of the operation and then perseveres, good results can be 

obtained. 
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