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1. Abstract

Hirschsprung’s disease is a congenital disease of the colon that lacks ganglion cells in the myenteric 
plexus, responsible for the movement of food in the intestine, which causes chronic constipation 
or bowel obstruction. HD occurs in approximately 1 in 5,000 live births with a total male: female 
ratio of 3: 1 to 4: 1.The diagnosis of Hirsprung’s disease is not always easy and poses serious medi-
cal problem in cases in which part of the diagnostic criteria is missing or unconvincing. The enteric 
nervous system is a complex of neural network and glia that controls intestinal function. In cases 
in which this system is absent, the part of the intestine that is affected remains inactive. The patient 
with a typical history of chronic constipation, physical signs of a bloated abdomen, a large colon 
with a narrow distal segment in contrast to X-ray examination, with an empty rectal ampoule, does 
not represent diagnostic problem. Loss of ganglion cells is established after performing a rectal 
biopsy, offered as an aid in the diagnosis of these cases.
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The aim of the article is to present cases of children with 
Hirschsprung’s disease, with a difficult diagnostic process affect-
ing the treatment type decision.

3. Patients and Methods

3 patients have been included in the research (2 years and 5 years 
old boys and 11 years old girl) operated in Clinic of Pediatric 
Surgery, University Hospital in Stara Zagora, Bulgaria. The di-
agnostic methodologyis contrasted X-ray, CT, rectal biopsy with 
histology.The biopsy specimens are investigated in the Depart-
ment of General and Pediatric Suregery, Medical Faculty, Stara 
Zagora. Diagnostic techniques include anorectalmanometry, 
barium slurry and rectal biopsy. Radiologic methods assist the 
accurate diagnosis. The following antibodies are used for im-
munohistochemistry: Calretinin monoclonal mouse antihu-
man (M7245 DAKO Denmark) ready to use, and c-kit (CD117) 
polyclonal rabbit antihuman (A4502 DAKO Denmark) as well 
as detection system EnVision™ FLEX, High pH (Link) (K8000, 
DAKO Denmark). 

3.1. Case 1

Two years old boy /D.D/ admitted to Clinic of Pediatric Surgery, 

University Hospital in Stara Zagora, Bulgaria with diagnosis of 
constipation and abdominal pain. The anamnesis is for a child 
suffering from persistent constipation for 1 year, with lack of 
defecationup to 7-10 days. It is constantly smeared with faces. 
Treatment with high dose laxatives has no effect. An irrigogra-
phy was performed and conservative treatment with cleansing 
enemas was performed. A biopsy was performed 2 cm proximal 
to the linear dents on the posterior rectal wall.After a result for 
the presence of ganglion cells and a rejection of the diagnosis 
Hirschsprung I disease, an extended left hemicolectomy was 
performed, the proximal expanded half of the rectum, colon 
descensus, sigma were removed and 1/3 from transverse colon.

The physical examination shows a markedly distended abdo-
men. Laboratory investigation on admission reveals a blood cell 
count WBC 10.0, RBC 4.46, hemoglobin level 116.0, hematocrit 
value 0.338, kalium value 4.5mmol ∕l, chloride value 136mmol∕ 
l. Therefore, an abdominal X-ray has been obtained. It has re-
vealed a large amount of retained barium contrast within mod-
erately dilated descending and severely dilated proximal sigmoid 
colon with and rectum (Figure 1 and Figure 2) /по 13/. A surgi-
cal consultation is performed, and the results from biopsy reveal 
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absence of ganglion cells and confirm the diagnosis of HD. In 
immunehistochemistry with calretinin no ganglia are detected 
in any area of the HD tissue. Absence of expression of c-kit is 
also detected. Positive calretinin reaction in mast cells served as 
an additional, internal positive control (Figure 3).

Figure 1a: Case Intraoperative time.

Figure 1.b, c,d: Case I Abdominal X-ray barium slurry

Figure 2a: Case II, Abdominal X-ray barium slurry.

Figure 2b: Case II abdominal X-ray

Figure 3a,b,c,d: Positive nerve fiber karetinimmunostain in lamina propri (A), 
submucosa (B) and muscle mucosa (C). Nuclear and cytoplasmic calretinin 
ganglion cell immunostains (D).

3.2. Case report 2

Our second patient is an 11 year old girl /N.P./,admitted to the 
Clinic of Pediatric Surgery with diagnosis of severe constipation. 
This study presents the case of a patient with megacolon (Fig.2). 
The child has long periods of prolonged constipation and ab-
dominal pain. She has neurological symptoms and childhood 
cerebral palsy. Laboratory investigation on admission reveals a 
blood cell count WBC is normal’ RBC, Hemoglobin level and 
hematocrit  show anemia; kalium value 3.5mmol ∕l, chloride 
value 130mmol∕ l.Patchy enlargement of ganglionic cells is pres-
ent throughout the colon, in the submucosa and in the mesen-
teric plexus. Immunostaining of ganglion cells is presented as 
chromogenic deposition in the cytoplasm. In IND the immu-
nohistochemical reaction presented with an increase of positive 
calretinin (Fig. 3d) and c-kit ganglionic cells in mesenteric and 
submucosal plexuses (Fig. 3a, b, c). Soave. Good postoperative 
results.

3.3. Case report 3

5 years old boy, K.K, who has abdominal pain and periods of 
constipation. The physical examination shows a markedly dis-
tended abdomen. Laboratory investigation on admission reveals 
a blood cell count WBC, RBC, Hemoglobin level, hematocrit 
value are normal. Irrigation revealed the characteristic signs of 
congenital megacolon, but parents continued treatment with en-
emas and diet and reported good response.Figure 3 shows the 
MRI and confirmatory information from the X-ray examination.

4. Discussion

Hirshprung Disease (HD) is a congenital disorder characterized 
by the absence of enteric ganglia along a variable length of in-
testine that can lead to tonic contraction of the affected segment 
and massive distension of the bowel above. The disease is named 
after HaraldHirsprung, a Danish physician who described it in 
two newborns in 1888. In some cases, Hirsprung’s disease is as-
sociated with other congenital diseases or syndromes - Down, 
Mowat-Wilson and others. Normally 90% of infants secrete me-
conium within the first 24 hours, and 99% of them within 48 
hours after birth. If the baby has not given meconium, it is sug-
gested that Hirshprung’s disease may be present. Other symp-
toms include vomiting of green or brown matter, increased gas 
content, bloody diarrhea (1, 2). 

In the same year, Swenson performed and described the first 
etiopathogenetically validated operation with resection of the 
dilated and aganglionic segments.

5. Ethiopathogenesis

According to Okamoto and Ueda’s theory, various pathogenic 
factors impair the migration of neuroblasts from the primary 
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neural tube to the large intestine (so-called cranio-caudal mi-
gration) so that it does not reach its extremities. This causes a 
permanent spasm of the distal colon, functional obstruction and 
subsequent dilation of the proper region, which is clinically dem-
onstrated with the picture of colon ileus.

The disease is genetically predetermined. It occurs at 1: 5 - 6000 
live births, more often in boys - an average of 3.5: 1. Longer forms 
predominate in girls. Often associated with other abnormalities 
- Down syndrome, atresia of the small intestine. Occurring as an 
isolated condition in 70% of cases, it can be associated with other 
associated congenital anomalies, as well as with a number of syn-
drome phenotypes. In these syndrome phenotypes, a number of 
different genetic sites have been identified that show potential 
underlying genetic associations of the disease and indicate the 
likely interaction between a gene and a gene in its pathogenesis 
(3-5). Abdominal retention is observed in almost 100% of cases 
and can be marked. The child does not develop normally and 
is often thin and malnourished. Congenital anomalies of GIT 
(8.05%), as well as of the genitourinary system (6.05%) and the 
central nervous system (6.79%) have been reported. In addition, 
anomalies in the musculoskeletal system (5.12%) and those af-
fecting the cardiovascular system (4.99%), craniofacial area (3%) 
and skin (ectodermal dysplasia) (6, 7). More than 90% of cases 
can be diagnosed in the neonatal period but are often overlooked 
in poor resource health situations, which is why late presentation 
is common (6, 8).

Diagnostic techniques include anorectalmanometry, barium 
slurry and rectal biopsy. Radiologic methods can assist in accu-
rate diagnosis. Diagnostic evaluation should begin with an X-ray 
of the abdomen (diagnostic accuracy 52%), but it is normal prac-
tice to proceed with contrast enema to further evaluate the diag-
nosis. The X-ray examination should show a change in the size of 
the lumen (the so-called transition zone), in addition, may have 
an irregular “saw” shape.

Histological examination biopsies are obtained from sites 2 and 
4 cm from the dental line (3 and 5 cm in older children) to avoid 
the normal aganglionic area in the first centimeter near the den-
tal line. The fresh biopsy specimens are then frozen and cut (± 
15 μm sliced), stained and histopathologically examined. Despite 
the innovations in biopsy forceps over the years and the develop-
ment of a superior disposable capsule tool, these problems re-
main. As a result, a full thickness biopsy procedure (8-10) is often 
required.

These markers are calretinin - a vitamin D-dependent 29-kDa 
(10, 11, 13) protein that binds to calcium and has important 
roles as a senior and modulator of calcium ions. The absence of 
calretinin leads to the accumulation of calcium ions in the cyto-
plasm of nerve cells, promoting hyperexcitability and neurode-

generation. The Enteric Nervous System (ENS) is comprisedof 
complex network of neurons and glial cells that resides in the 
wall of the gastrointestinal system. These cells have been shown 
to arise from progenitors that migrate from the vagal level of the 
neural crest and populate the entire length of the intestine with a 
smaller contribution of the sacral crest-derived cells to the distal 
intestine. The ENS plays a crucial role in normal gastrointestinal 
motility (12, 13). 

Multistage surgical treatment is applied. Any infant who has no 
meconium output within the first 48 hours of birth should be 
screened for MorbusHirschsprung. A two-stem, unnatural sig-
ma anus is performed, which is brought out into the area with 
normal ganglion cells and the problem with the colon is resolved. 
Within 6 months, a radical operation is performed: resection of 
the spastically contracted aganglionic segment and part of the 
dilated area, including the unnatural anus, and then histological-
lythe normal distal colon is drawn through the pull-trought.

Restoration of the patency of the colon is done through different 
methodologies. The method of choice is transrectalSooserecto-
sigmoidectomy, which is performed by Booley modification: the 
area to be resected is mobilized, then repairs a serous-muscular 
cuff of the distal rectum and through it the intestine moves out 
where transanal anastomosis is performed. Prophylactic dila-
tions of endorectal anastomosis are performed postoperatively. 
Usually the treatment is surgical removal of the aganglionic part. 
On the other hand, the intestinal neural dysplasia (IND) denotes 
an increased proportion of hyperplastic submucosal ganglia. 
IND is characterized by structural changes containing hyperpla-
sia of the myenteric plexus, an increase in acetyl cholinesterase 
activity and the formation of giant ganglia. Diagnosing IND or 
HD is fundamentally dependent on histopathological analysis. 
Several immunohistochemical markers have been used for diag-
nosis (13).Hirsprung sufferers may be significantly more likely to 
contract enterocolitis (inflammatory disease).

This analysis of amino acids and related metabolites was per-
formed using High Pressure Liquid Chromatography. The test 
provides fundamental information on the adequacy of dietary 
protein, digestive disorders, mood and sleep disorders, and vita-
min and mineral deficiencies. When the level of a specific ami-
no acid or metabolite deviates significantly from the norm, an 
interpretive paragraph is presented which briefly discusses the 
possible causes, clinical implications and remedies for metabolic 
aberrations. If no significant abnormalities are detected, inter-
pretative paragraphs and amino acid supplementation schedules 
are not provided. Because some staining techniques (egAChE) 
are performed mainly in specialist centers and require frozen 
sections, many histopathology services encounter logistical 
problems and rely on the use of alternative special histochemi-
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cal spots for evaluation. When diagnostic difficulties with hema-
toxylin and eosin staining occur, additional histochemical and 
immunocytochemical staining may be required (8,14). However, 
a clear understanding of the potentialities of these staining meth-
ods and limitations is necessary to interpret the results. Immuno-
histochemical stains such as dehydrogenase stains, neurospecifi-
cenolase (NSE), S100 and PGP9.5, carretinin and synaptophysin 
(1, 2, 11,14) are currently used.

The choice of operative approach depends on the identification 
of the outermost segment of the intestine with ganglion cells. 
Often this can be suggested by contrast enema, but is usually 
determined by a biopsy with a frozen section examination per-
formed in the operating room. Transition zone diagnosis should 
be provided by histological examination prior to colostomy or 
final withdrawal.

6. Conclusion

These guidelines serve as a first step towards standardizing the 
diagnosis and treatment of congenitalmegacolon. Against the 
background of routinely performed diagnostic procedures and 
genetic testing, histologic examination relevant to the type and 
volume of colon resection is of great importance for the type of 
surgery.

 Our study confirms as other investigators do, the growing evi-
dence that calretinin immunohistochemistry is a valuable mark-
er in diagnosis of problematic cases and in differential diagnosis 
of HD or IND(14). The staining pattern is simple and distinct, 
and equivocal or misleading results are rare, as the stain is either 
positive or negative.

 In conclusion, our investigation further emphasizes the value 
of calretinin immunohistochemistry as a diagnostic aid in his-
topathology evaluation of rectal biopsies for HD or IND. The fi-
nal fix usually uses one of the 3 basic download operations. The 
techniques of these procedures are well documented. Each can 
be used as a technique for primary or staged repair with a laparo-
scopic approach. A definitive biopsy of the frozen section of the 
withdrawal segment prior to anastomosis is recommended.

Refrences

1. Swenson O, Fisher JH, and McMahon HE. Rectal Biopsy as an Aid 

in the Diagnosis of Hirschsprung’s Disease. N Engl J Med. 1955; 253: 

632-635.

2. Puri P andGosemann JH. Variants of Hirschsprung disease. Semin 

Pediatr Surg. 2012; 21(4): 310-318. 

3. Obermayr F, Hotta R, Enomoto H, Young HM. Development and de-

velopmental disorders of the enteric nervous system. Nat Rev Gastroen-

terol Hepatol. 2013; 10(1): 43-57.

4. Sharp NE, Pettiford-Cunningham J, Shah SR, Thomas P, Juang D, St 

Peter SD, et al. The prevalence of Hirschsprung disease in premature 

infants after suction rectal biopsy. J Surg Res. 2013; 184(1): 374-377.

5. Duess JW, Hofmann AD, Puri P. Prevalence of Hirschsprung’s disease 

in premature infants: a systematic review. Pediatr Surg Int. 2014; 30(8): 

791-795.

6. Frykman PK, Short SS. Hirschsprung-associated enterocolitis: pre-

vention and therapy. SeminPediatr Surg. 2012; 21(4): 328-335

7. Bardisa-Ezcurra L, Ullman R, Gordon J. Diagnosis and management 

of idiopathic childhood constipation: summary of NICE guidance. BMJ. 

2010; 340: 2585-9.

8. KapurRP,Reed RC, Finn LS, Patterson K, Johanson J, Rutledge JC. 

Calretinin immunohistochemistry versus acetylcholinesterase histo-

chemistry in the evaluation of suction rectal biopsies for Hirschsprung 

disease. Pediatr Dev Pathol. 2009; 12(1): 6-15

9. Ieiri S1, Nakatsuji T, Akiyoshi J, Higashi M, Hashizume M, et al. 

Long-term outcomes and the quality of life of Hirschsprung disease in 

adolescents who have reached 18 years or older – a 47-year single-insti-

tute experience. J Pediatr Surg. 2010; 45(12): 2398-2402.

10. Escobar MA, Grosfeld JL, West KW, Scherer LR, Rouse TM, Engum 

SA, et al. Long-term outcomes in total colonic aganglionosis: a 32-year 

experience. J Pediatr Surg. 2005; 40(6): 955-961.

Knowles CH, De Giorgio R, Kapur RP, Bruder E, Farrugia G, Geboes 

K, et al. The London Classification of gastrointestinal neuromuscular 

pathology: report on behalf of the Gastro 2009 International Working 

Group. Gut. 2010; 59: 882-7.

11. Ignatova MM, Ivanova K, Gulubova M. et al. CALRETININ IN THE 

DIAGNOSIS OF HIRSHPRUNG DISEASE AND INTESTINAL NEU-

RONAL DYSPLASIA. IMAB-Varna, May 2019

12. Lebouvier T, Coron E, Chaumette T, Paillusson S, Bruley des 

Varannes S, Neunlist M, et al. Routine colonic biopsies as a new tool to 

study the enteric nervous system in living patients. Neurogastroenterol 

Motil. 2010; 22: 11-14.

13. Guinard-Samuel V, Bonnard A, De LagausieP, Philippe-Chomette 

P, Alberti C, El GhoneimiA, et al. Calretinin immunohistochemistry: a 

simple and efficient tool to diagnose Hirschsprung disease. Mod Pathol. 

2009; 22: 1379-1384.

Volume 2 Issue 3-2019                                                                                                                                                                                                                                         Case Report

 clinicsofsurgery.com                                                                                                                                                                                                                                  4

https://www.nejm.org/doi/full/10.1056/NEJM195510132531502
https://www.nejm.org/doi/full/10.1056/NEJM195510132531502
https://www.nejm.org/doi/full/10.1056/NEJM195510132531502
https://www.ncbi.nlm.nih.gov/pubmed/22985836
https://www.ncbi.nlm.nih.gov/pubmed/22985836
https://www.ncbi.nlm.nih.gov/pubmed/23229326
https://www.ncbi.nlm.nih.gov/pubmed/23229326
https://www.ncbi.nlm.nih.gov/pubmed/23229326
https://www.ncbi.nlm.nih.gov/pubmed/23647803
https://www.ncbi.nlm.nih.gov/pubmed/23647803
https://www.ncbi.nlm.nih.gov/pubmed/23647803
https://www.ncbi.nlm.nih.gov/pubmed/24986057
https://www.ncbi.nlm.nih.gov/pubmed/24986057
https://www.ncbi.nlm.nih.gov/pubmed/24986057
https://www.ncbi.nlm.nih.gov/pubmed/22985838
https://www.ncbi.nlm.nih.gov/pubmed/22985838
https://www.ncbi.nlm.nih.gov/pubmed/20516006
https://www.ncbi.nlm.nih.gov/pubmed/20516006
https://www.ncbi.nlm.nih.gov/pubmed/20516006
https://www.ncbi.nlm.nih.gov/pubmed/18442301
https://www.ncbi.nlm.nih.gov/pubmed/18442301
https://www.ncbi.nlm.nih.gov/pubmed/18442301
https://www.ncbi.nlm.nih.gov/pubmed/18442301
https://www.ncbi.nlm.nih.gov/pubmed/21129554
https://www.ncbi.nlm.nih.gov/pubmed/21129554
https://www.ncbi.nlm.nih.gov/pubmed/21129554
https://www.ncbi.nlm.nih.gov/pubmed/21129554
https://www.ncbi.nlm.nih.gov/pubmed/15991177
https://www.ncbi.nlm.nih.gov/pubmed/15991177
https://www.ncbi.nlm.nih.gov/pubmed/15991177
https://www.ncbi.nlm.nih.gov/pubmed/20581236
https://www.ncbi.nlm.nih.gov/pubmed/20581236
https://www.ncbi.nlm.nih.gov/pubmed/20581236
https://www.ncbi.nlm.nih.gov/pubmed/20581236
https://www.ncbi.nlm.nih.gov/pubmed/19650774
https://www.ncbi.nlm.nih.gov/pubmed/19650774
https://www.ncbi.nlm.nih.gov/pubmed/19650774
https://www.ncbi.nlm.nih.gov/pubmed/19650774
https://www.ncbi.nlm.nih.gov/pubmed/19648883
https://www.ncbi.nlm.nih.gov/pubmed/19648883
https://www.ncbi.nlm.nih.gov/pubmed/19648883
https://www.ncbi.nlm.nih.gov/pubmed/19648883

