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ABSTRACT:
BACKGROUND:
Hirschsprung’s disease (HD) is a congenital intestinal motility disorder with absence of
ganglion cells in the colonic wall, Diagnosis of the disease is based primarily on
histopathological analysis, but in this respect, there are limitations associated with standard
histology and histochemistry. Calretinin immunohistochemistry (IHC) was implemented to solve the
diagnostic problems of this disease as a diagnostic marker.
OBJECTIVE:
We aimed to test, identify and compare the immunostaining calretinin in the aganglionic segment of
colon specimens and to assess the diagnostic importance of the process with the normoganglionic
segment (control group).
PATIENTS AND METHODS:
The specimens contained 40 patients with HD histopathology and 20 others (as a control group) who
were colectomied for other reasons,60 paraffin wax blocks were analyzed for full-blown bowel
specimens and rectum biopsy. Sixty( paraffin wax) blocksof full bowel thickness and rectal biopsy
were examined. In IHC stained slides, calretinine immunoreactivity and pattern of stain for ganglion
cells( nuclear and cytoplasmic)and nerve fibers in different bowel layers were assessed.
RESULTS:
Calreinin Immunostaining was positive of ganglion cells(nuclear and cytoplasmic staining) and
nerve fibers in the mucosa( lamina propria), submucosa and muscularis propria in all
specimens of control group except one case (2.5 percent), calretinin immunoexpression of ganglion
cells and nerve fibers was negatively(-) ,In aganglionic segments (case group).This method had
sensitivity of 97.5% and specificity of 100% for diagnosis of HD. The positive predictive
value was 100% and negative predictive value was 95.2%.
CONCLUSION:
Immunohistochemistry Calretinin can be used for the diagnosis of HD as a dependable and ancillary
method.
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INTRODUCTION:
Hirschsprung’s disease (HD) also known as
congenital megacolon ,is A unique enteric
nervous system malformation marked by lack of
submucosal (Meissner) and myenteric (Aurbach)
submucosal nerve plexuses of distal colonic wall
(1-4)
In 5000 liveborns, 1 is affected. It is
considered in the differential diagnosis of
patients with severe constipation at any age,
especially in the pediatric age group (5).HD
Etiology is not defined specifically, but is
assumed to be correlated with defects in
craniocaudal ganglion cell migration during
intestinal development (1,2).
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The diagnosis is based on clinical data,
imaging studies and histological features
together. The diagnosis of HD before surgery is
determined by the rectal biopsy. (2,3,5) .
But the detection of ganglion cells or evidence
that ganglion cells are missing requires multiple
serial cuts and time consumption, also many
falls. therefore, a number of auxiliary methods
have been developed for diagnosing HD, such as
acetyl cholinesterase (AchE) histochemistry and
several IHC markers (1,5). AchE does have several
drawbacks since it needs new frozen fresh tissue
and high rates of interobserver discord and high
false positive and false negative outcomes
are also present, Calretinin has recently been
Introduced as a useful HD diagnostic marker (5).
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HD was claimed to be characteristic of lack of
expression calretinin in the colonic wall.
PATIENTS AND METHODS:
This is a cross-sectional
sectional study that was carried
out in Baghdad Medical City
City-Teaching
Laboratories (covering the period from February
2016 November 2017), Formalin-fixed
Formalin
tissue
blocks of paraffin of full-thick
thick bowel specimens
and rectal biopsies for (40) patients with HD
diagnosis (10 females, 30 males) were collected
and( 20) patients that underwent colectomy for
other reasons (as control group) were collected
from archived materials from Baghdad medical
city -teaching
teaching laboratories. Patients are between
8 days and 13 years of age.
Two sections of 5 μm thickness were taken from
each block, the first one for histological revision
was stained with hematoxyl and eosin stain
(H&E), Immunohistochemically Calretinine was
stained in the other section.
Hematoxylin eosin staining and calretinin
Immunohistochemistry slides have been stained
with hematoxylin and eosin procedure to
confirm the initial diagnosis has again been
confirmed. After the technique of Avidin
Avidin-Biotin
peroxidase, immunostaining was performed on
paraffin blocks from the pathology archive
archive.

The IHC slides have been handled as follows:
first 4 μm sections have been collected and fixed
with polyelizine on the slides. The slides were
then dewaxed and rehydrated; the primary
monoclonal antibody (Dako, clone DAK Calret
1) was incubated.
Result
estimation
(staining
pattern)(6):Calretinin immunostaining was scored as
either positive or negative
The location of
staining (The lamina propria and submucosa
nerve
rve fibers or submucosa and muscularis
propria ganglion cells have been reported.)
reported.
Calretinin was considered as positive if any
of the specific findings below were present:
1) Intensive granular staining of nerve
fibers in the lamina propria and
submucosa, muscularis propria.
2) Diffuse intense nuclear or cytoplasmic
staining in meissner or myenteric plexuses
RESULTS:
Age and Gender The distribution of study
patients by age is shown in figure(1),
figure
The mean age of the sample groups was not
statistically significant (P= 0,526). In this study,
the highest proportion of study patients in
case group and control group was found in
age group 1 – 5 years (45%).
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> 5 Years
CONTROL GROUP

Figure 1: Distribution of study patients by age

Figure 2 shows the distribution of study groups
by gender. In this study, proportion of males was
higher than females in case and control groups
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(75% versus 25% and 60% versus 40%
respectively) with
th a male to female ratio in case
group of 3:1.
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Gender
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Figure 2: Distribution of study groups by gender

Table 1 shows the sensitivity, specificity and
accuracy of calretinin IHC.. The results of
Calretinin IHC conform with the H&E stains

results in identifying ganglion cells and intrinsic
nerve fibers (INFs), except in one sample.

Table (1): Sensitivity, Specificity and Accuracy of calretinin IHC
Calretinin IHC
Hirschsprung disease
No Hirschsprung disease
Total

H & E Staining
Hirschsprung disease
No Hirschsprung disease
39
0
1
20
40
20

Total
39
21
60

Table 2: Values of Sensitivity, Specificity and Accuracy of calretinin IHC
Sensitivity
97.5%

Specificity
100%

Accuracy
95.2%

PPV
100%

NPV
95.2%

NPV: negative predictive value, PPV: positive predictive value

There was case a 3-month-old
old girl with
small rectal biopsy(0.3cm) show pattern of
immunostaining in the ganglionic cells and
INFs similar to control group(figure 5) This
can suggest that ganglion cell maturation is
incomplete at the time of birth, particularly in
the submucosal region, so H&E staining can
make it difficult to identify these cells and can
be readily confused with endothelial cells and
plasma cells among others
It is interesting to note that we found in
4 of our (HD)cases some immunoreactive
axons demonstrated punctate (rather than
confluent) staining in some hypertrophic nerve
of the submucosa and muscularis mucosa
nerve fibers but with no evidence of ganglion
cell staining figure ( 6) 4 patients' biopsies had
certain characteristics that represented potential
pitfalls for diagnosis.
We expected, as indicated by previous studies,
that a positive staining with the calretinine
THE IRAQI POSTGRADUATE MEDICAL JOURNAL

antibody was
strictly
associated
with
the presence of ganglion cells in submucosae
and that calretinine immunostaining
munostaining was always
negative in nerve fibers in HD. Part of this
hypothesis seemed to be false, As calretinine
immuno-histochemistry,
histochemistry, certain nerve fibers may
be slightly positive but not tinted (i.e., muscular
mucosae, lamina propria, or nuclear staining)
stain
with authentic HD.
Samples from cases and figures:
Figure 3: control cases normal colonic biopsy
(A)normally
)normally occurring myenteric plexus
(Auerbach’s plexus) ganglion cells (X40).
(B) & (C)normal
)normal staining pattern of calretinin
for ganglion cells, Strong brown cytoplasmic
and
nucleus
stain
shows
calretinin
immunoreactivity, In lamina propria, submucosa
and muscularis propria. (D)) calretinin staining
myenteric plexus (Auerbach’s plexus), Strong
brown confluent cytoplasm stain(X10).
).
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Figure 3

Figure 4: Low Power View of Full Wall Thickness Section Shows no Calretinin Immunoreactivity in
ganglion cells and intrinsic nerve fibers(Lamina Propria, Submucosa and Muscularis Propria nerve
hypertrophy)(X10).
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Figure 5: strong cytoplasmic and nuclear calretinin immunoreactivity in ganglion cells
and nerve fibers of sub mucosa.(X10)

Figure 6: biopsy of rectum with HD. There is punctate (rather than confluent) immunoreactivity
in a deep submucosal hypertrophied nerve interpreted as a pitfall stain.(X40)

DISCUSSION:
The male to female ratio is generally
reported (4:1) ( Ashcraft
hcraft KW, 2004 ) [8] . Klein
9
an et al (1993)[ ], reported male to female
ratio (3.3:1), In this study it's nearly the same
(3:1).
With mean age of 2.5 ± 3.28 years ranging
from 8 days to 13 years which goes with
mehran hiradfar et al(2012)(10) which was (17)
months and much higher than Rouzrokh
et al (11) which was (3.6) months, due to
delayed diagnosis and referral to paediatric
surgery center also because we have some
cases with
ith late presentation at the age
of 13 years.
In this study immunoreactivity in nerve
fibers showed variable intensity, granular and
fibrillar staining in the lamina propria,
sub- mucosa and muscularis
ularis propria.
This result was compatible with the study of
Kacar et al (2011) and Anbardar et al (2015)
they found calretinin positivity in nerve fibers
.
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was one of an intense granular reactivity.
Thee
granules
crowded
and
showed
a heterogeneous staining pattern.
According to this study, Ganglion cells
mostly showed intense granular cytoplasmic
and nuclear staining both in submucosa and
muscularis propria.
ria. These results were in
agreement with the study of: Anbardar MH et
al 12which recommend the use of calretinin in
posterior myectomy specimens to find
ganglion cells, and Rakhshani et al (2016).
There was case of patients group(HD) show
pattern of immunostaining in the ganglionic
cells and INFs similar to control group.
And these results were in agreement with
the study of: Barshack et al(2004), Kapur
et al(2009)13 Guinard-Samuel
Samuel et al (2009)14
7
Rakhshani et al (2016) .
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In this study 4 group of patients with biopsies
(HD) had certain characteristics that were
possible diagnostic pitfalls This finding has
been documented previously by Barshack et
al (2004), Kapur et al (2009), Guinard-Samuel
et al(2009)14hiradfar et al(2012), and kacar
et al (2012), They identified a potential
pitfall of ‘slight faint
positive staining of
some nerve fibers in HD’, and suggested
that this could indicate the beginning of
a transitional zone between aganglionic and
ganglionic bowel and suggested To avoid this
potential and exceptional pitfall calretinine
should be used, following standard histology.
CONCLUSION:
In conclusion, the results of this study showed
that calretinin IHC in patients suspected of
having HD is a very effective, reliable, sensitive
and accurate technique to detect aganglionosis.
The use calretinin on HD patient specimens can
help with accurate diagnosis, decrease the need
for repeat biopsy and serial block sectioning
Interpretation of calretinin IHC is easy and
simple and does not need especial experience,
Binary pattern of interpretation (negative or
positive) andthe interpretation must be
association with clinical data and H and
E stained sections.
RECOMMENDATION:
Should be routinely used calretinin IHC as
an additional tool in diagnosis HD, particularly
because in many laboratories which is not
specialized in pediatric pathology,and to
confirm or rule out diagnosis of HD to avoid
patient complication of aganglionic magacolon
and surgery .
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