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Abstract: Introduction: Hirschsprung's disease is a congenital anomaly characterised by a rarefaction or absence of 

ganglion cells associated with schwannian hyperplasia or hypertrophy involving the colon or a segment of the colon. Its 

diagnosis is based on clinical, radiological and histological evidence. Haematoxylin-eosin examination is used in cases of 

suspected Hirschsprung's disease. However, in some situations it is insufficient to confirm or refute the diagnosis. 

Immunohistochemical and histo-enzymatic techniques can be used to demonstrate aganglionosis. The aim of our study is to 

evaluate the interest of calretinin in the diagnosis of Hirschsprung's disease in Dakar. Materials and methods: This was a 

retrospective and descriptive study from 1 January 2018 to 31 August 2019. It was conducted at the pathology laboratory of 

Idrissa Pouye General Hospital where 51 paraffin blocks from suspected Hirschsprung's Disease cases were included. All 

blocks were immunohistochemically studied with anti-calretinin antibody. The diagnosis of Hirschsprung's disease on 

standard histological examination was based on the absence of lymph node cells in the submucosal and myenteric plexuses. 

Calretinin immunoreactivity was shown by nuclear and cytoplasmic labelling of ganglion cells and nerve nets. In 

Hirschsprung's disease, there is an absence of labelling of the nerve plexuses. Results: The majority of patients (73.5%) 

were aged 2 years or older with a mean age of 3.4 years. The sex ratio was 2. Biopsies constituted 56.86% of the specimens 

and surgical specimens 43.14%. Concordance between haematoxylin-eosin examination and calretinin 

immunohistochemistry was observed in 47 cases (92.15%) and discordance in 4 cases (7.15%). The sensitivity of calretinin 

was 93.75% and the specificity 89.47%. The kappa index was 0.92. The recto-sigmoid form was the most frequent 

topographic form observed in 83.3% of patients. Conclusion: Morphological examination with haematoxylin-eosin remains 

a good diagnostic method for Hirschsprung's disease. Calretinin immunohistochemistry is necessary in equivocal cases, in 

neonates and infants and in case of superficial biopsies. 
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1. Introduction 

Hirschsprung's disease (HD) is a congenital anomaly of 

the enteric nervous system responsible for colonic motility 

disorders usually leading to neonatal intestinal obstruction 

[1]. The disease affects 1/5000 births, with a sex ratio of 4 

boys to 1 girl [2]. 

In the majority of patients, HD manifests as delayed 

meconium output in the first few hours of life [3]. It is 

diagnosed in the neonatal period in 91% of cases. It can be 

seen in later life in children, adolescents and exceptionally in 

adults [4]. 

The diagnosis of HD is based on clinical and radiological 

evidence (ASP, barium enema, manometry) but only 
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histological examination confirms the diagnosis by 

demonstrating an absence of lymph node cells associated 

with schwannian hyperplasia. 

Depending on the length of the aganglionic part, MH is 

classified as a short variant where the aganglionosis is 

limited to the sigmoid colon (80% of cases); as a long variant 

where the aganglionosis reaches or even exceeds the splenic 

flexure (17%), and finally as a total variant which represents 

3% of cases [5]. 

Proper assessment of the presence of ganglion cells mainly 

requires adequate sampling and careful tissue preparation. 

There are many reports on the use of various antibodies in 

immunohistochemistry (IHC) for better diagnosis of 

aganglionosis. An immunohistochemical marker will 

facilitate the detection of ganglion cells through intensive 

staining, as well as distinguishing ganglion cells from other 

neuronal components and low artefact rates [6]. 

Several foreign studies have demonstrated the contribution 

of calretinin as a marker in the diagnosis of MH [7]. 

The objective of our study was to evaluate the value of 

calretinin in the diagnosis of HD in Dakar. 

2. Materials and Methods 

We collected 51 paraffin blocks in the pathological 

anatomy laboratory of the Idrissa Pouye General Hospital in 

Dakar. It concerned 29 biopsies and 22 surgical parts. Thirty-

two (32) blocks concerned the lesion zone and 19 the 

presumed healthy zone. This work was carried out in 

collaboration with the pathological anatomy laboratory of the 

Ibn Rochd hospital in Casablanca (Morocco) where calretinin 

IHC was performed. 

The immuno-histochemical technique was performed in an 

automated way, Autostainer ThermoFischer 480S with 

positive external controls. The diagnosis of Hirschsprung's 

disease on standard histological examination was based on 

the absence of lymph node cells in the submucosal and 

myenteric plexuses. Calretinin immunoreactivity was shown 

by nuclear and cytoplasmic labelling of ganglion cells and 

nerve nets. In Hirschsprung's disease, there is an absence of 

labelling of the nerve plexuses (figure 1). 

The data collected was evaluated and analysed using Excel 

2010 and SPSS20.0. 

 
Figure 1. In immunohistochemistry (X 400), the nerve threads can be 

cytoplasmic and nuclear labelled with anticalretinin (A). In the case of 

Hirschsprung's disease, an absence of marking of the nerve nets (B) is noted. 

3. Results 

The mean age of our patients was 3.4 years with extremes 

of 10 days and 13 years. The age of the patients was greater 

than or equal to 2 years in 73.5% of the cases. The 

predominance was male with 34 boys, i.e. a sex ratio of 2. 

Biopsies constituted 56.86% of the samples and surgical 

parts 43.14%. The absence of calretinin immunostaining was 

observed in 30 of the 32 samples taken from the diseased 

area (aganglion), thus confirming the diagnosis made at 

haematoxylin- eosin, and calretinin immunoreactivity was 

noted in 17 of the 19 samples from the presumed healthy 

zone, i.e. a concordance of 92.15%. A discrepancy was noted 

in 4 cases (2 in the diseased zone and 2 in the presumed 

healthy zone), i.e. 7.85%. These were two false positives and 

two false negatives. 

The sensitivity of calretinin was 93.75% and the 

specificity 89.47% (kappa index 0.92). 

The recto-sigmoid form was the most frequent, observed 

in 14 patients (83.3%), the extensive form in 2 patients 

(11.8%) and the total form in one patient (5.9%). 

4. Discussion 

The diagnosis of HD is made in most cases in newborns. 

However, some patients are diagnosed either in childhood or 

in adulthood [8]. Musa et al [9] studied 48 suspected cases of 

HD and found a median age of 1.62 years. Ongeti et al [10] 

in their study in Kenya, found a median age of 1.94 years. In 

our study, the mean age of patients was higher due to delayed 

diagnosis. Indeed, in developing countries, many deliveries 

are still done at home and in health posts where there is no 

doctor. In still fragile newborns, nursing is also used after a 

positive tube test, which delays the biopsy for histological 

diagnosis. The lack of awareness of HD by some 

practitioners, or of some of its signs such as abnormal 

meconium, is also a factor in diagnostic delay. 

The male predominance found in our study was reported 

by other authors. In Ireland, Bradnock [11] studied 304 

patients of whom 76.97% were male. 

Granstrom et al [1] reported 78.2% males in 600 patients 

with HD in Sweden. 

Currently, with the help of IHC, the diagnosis of MH can be 

made on superficial biopsies (previously considered inadequate 

with standard techniques) using various markers including 

calretinin, PS100, NSE, peripherin, synaptophysin, etc [12]. 

On the OPs, the aim was to confirm the diagnosis, to 

assess the state of the resection limits and the extent of the 

lesion. 

In our series, biopsy specimens were in the majority with 

29 cases, or 56.86%. Kannaiyan L et al [13] and Elhalaby et 

al [14] reported 60% and 50.82% biopsies respectively. 

Only histological examination can confirm a definite 

diagnosis of MH, hence the need to choose the right area to 

be biopsied to avoid a false positive or false negative result. 

Normally, the anal sphincter area contains few or no 

ganglion cells. 
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At the same time, in addition to the lack of ganglion cells 

in this area, there is hyperplasia of the nerve nets. For this 

reason, the diagnostic rectal biopsy should be performed well 

above the pectineal line (2 cm in newborns or infants and 3 

cm in children). In addition, biopsies can be difficult to 

interpret in neonates, as the myenteric plexus cells are often 

immature at this stage [15]. The pathologist sometimes uses 

other techniques, such as calretinin IHC to demonstrate the 

presence or absence of lymph node cells, especially in 

equivocal cases with absent or scarce lymph node cells 

without schwannian hyperplasia. 

Calretinin is a vitamin D-dependent calcium-binding 

protein involved in calcium signalling, which plays an 

important role in the organisation and function of the central 

nervous system [16]. 

In our series, a good agreement between the HE result and 

the IHC result was observed (92.15%). This was observed by 

Keerthy et al [17] in India with a rate of 92%. For Musa et al 

[9], the concordance was 100%; while it was 88.47% for 

Galazka el al [12]. 

 
Figure 2. Macroscopic appearance of a colonic resection specimen for 

Hirschsprung's disease with a dilated healthy zone (A), an intermediate 

funnel-shaped zone (B) and a narrowed diseased zone (C). 

Some authors have investigated the contribution of 

calretinin IHC examination on samples from the transition 

zone (figure 2). For example, the study by Rakhshani et al 

[18] investigated the contribution of calretinin IHC on 

samples from the transition zone in 94 patients with 

suspected HCM from 2007 to 2011. Seventy (70) samples 

were from the lesion zone, 14 from the healthy zone and 10 

from the transition zone. A discordant result was observed 

only on 3 samples from the transition zone where it showed 

the presence of lymph node cells. 

False positives after IHC could be due to labelling of non-

nervous cells, mainly mast cells, and more rarely, non-nervous 

cells that have undergone cytological changes following 

cytomegalovirus infection. These cells will be mistaken for 

ganglion cells and rule out a diagnosis of HD [5]. 

Another hypothesis could be evoked in front of a false 

positive result. Calretinin-immunoreactive nerve fibres in the 

lamina propria originating from the colonic ganglion or 

transition zone may extend into the non-ganglionic part of 

the colon where the sampling was performed. Nerve net 

labelling in an aganglionic colonic segment can be a real trap 

and will require continued evaluation of sufficiently sampled 

biopsies with adequate submucosa [19]. 

The good sensitivity and specificity of calretinin in the 

diagnosis of HD observed in our study (93.75% and 89.47% 

respectively) was confirmed by Tran et al [20] with a 

sensitivity of 100% and a specificity of 99.1%. On the other 

hand, in the series of Setiadi et al [21] the sensitivity and 

specificity were 80% and 75% respectively. 

Regarding the form of MH, the short form was the most 

frequently observed in the literature. Indeed, in the 2015 

cohort of Neuvonen et al [22] in Finland of 146 patients 

diagnosed with MH, the short form was the most frequent 

with a rate of 83%, followed by the full form (10%), then the 

extended form (7%). Bedabrata et al [23] reported in 2016, 

after studying 104 patients with MH in India, a predominance 

of the classic (short) form, found in 83 cases, or 79.8%. 

Anwarul et al [24] in Bangladesh, in 2018, out of 50 patients, 

the short form accounted for 72%, the extended form 24% 

and the total form 4%. 

5. Conclusion 

Hirschsprung's disease is a congenital anomaly of the 

enteric nervous system that mainly affects male children aged 

2 years and older. The recto-sigmoid form is the most 

common. Diagnosis is made on rectal biopsy taken 2-3 cm 

above the pectineal line. Standard histological examination 

(EH) is a good method of demonstrating aganglionosis and 

the concordance is 92.15% with calretinin IHC. Calretinin 

IHC is still necessary in equivocal cases, in neonates and 

infants and in cases of superficial biopsies with only rectal 

mucosa. 
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