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ABSTRACT

The Hirschsprung disease (HD) is a complex genetic congenital condition characterized by the absence of
ganglion cells in the myenteric and submucosal plexuses of the colon and rectum, leading to functional
intestinal obstruction. A study was conducted from July 2022 to December 2022. The Toluidine blue stain
and calretinin immunohistochemistry were applied to 36 cases of neonates and infants who clinically
presented with symptoms suspicious of having HD, And the hematological study of cell blood counts test and
compared the result of the HD group with the non-HD group and control group. The study showed an increase
in mast cell numbers in the rectal biopsy tissue of HD patients compared with non-HD patients using Toluidine
blue stain. The Immunohistochemistry for calretinin result displayed 27 (75%) cases as HD, while the
remaining 9 (25%) cases were confirmed as non-HD and showed hypertrophied nerve fiber in HD cases. at
the same time, the complete blood count result was unrelated to HD. Some worrying maternal risk factors
were highlighted during pregnancy were the age of the mother at conception, maternal illness, intake of drugs,
type of Childbirth, and number of previous maternal abortions; all of them show a non-significant difference
between the HD group and non-HD group, also consanguineous marriage was detected and shows a significant
difference between the HD group and non-HD group.
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INTRODUCTION

The Hirschsprung disease (HD) is a complex genetic congenital condition. The Latin name for HD is
megacolon congenitum 2. According to reports, HD has a 4:1 male-to-female ratio and impacts 1 case out of
every 5,000 live births globally **. The gold standard for diagnosing HD is a rectal biopsy °. If a patient's
clinical symptoms (failure to pass meconium, abdominal distension, constipation) and radiological findings
raise suspicion of HD, the Rectal suction biopsy is obtained °. Calretinin is calcium signaling that involves a
binding protein ’, found in enteric neurons that project into the mucosal and submucosal layers of the gut. This
protein might be used as a marker for aganglionosis in HD; it is a crucial component of how cells function
and is expressed by the CALB2 gene ®. Mast cells (MCs) are immune cells that migrate from the bone marrow
and perform their primary functions in various peripheral tissues °. The proximity of MCs to nerve fibers, the
possibility that they play a physiological role in nerve fiber growth and repair, and the fact that they produce,
store, and release the nerve growth factor necessary for the growth and repair of nerve fibers all point suggest
that MCs are to blame for the hyperplasia and hypertrophy of adrenergic and cholinergic nerve fibers, which
are typical HD symptoms. However, the precise function of MCs in HD is still unknown. MCs can be seen
thanks to the Toluidine Blue (TB) stain. The part mast cells play in HD has recently attracted much attention
19 Because most specialist doctors find it challenging to diagnose HD, and the different methods of diagnosis
depend on clinical signs and radiological examinations.

The study aims to establish a scientific basis for diagnosing the disease based on the Evaluation of
Histopathological and Immunohistochemical (IHC) changes that occur in the layers of the colon, with
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detecting changes that occur in blood cells and collecting, analyzing, and studying data, to specify diagnosis
fundamentals.

MATERIALS AND METHODS

Subjects

The study included the histopathological, hematological, and IHC examination of 36 cases suspected of having
HD. The ages of cases ranged between (1day-1year) for both sexes, 9 females and 27 males; the sample was
obtained from the Central Teaching Hospital for Children and teaching laboratories at the Medical City
Hospital in Baghdad from July 2022 to December 2022 .All participants agreed to provide the investigator
with the specimens. The College of Science, Mustansiriyah University's ethics committee approved this work.
According to the Declaration of Helsinki, informed consent was obtained from all participants (Ref. No.:
BCSMU/0622/0012Z Appendix-1).

Collection and preparation of the rectum tissue specimens

The tissue specimens were obtained from the rectum of 36 neonates and infants (27 male and 9 female) who
clinically presented with symptoms suspicious of having HD after being diagnosed by specialized doctors,
the cases were rectal punch biopsies as shown in Figure (1), the tissue samples were maintained in the
fixative solution (formalin 10%) for histopathological study.

Figure 1. Image of cases in which patients showed stages of obtaining a biopsy from the rectum.

Tissue samples from the rectal biopsy were prepared for histological study using Suvara '!. Each tissue sample
was cut into small fragments about 2- 3 cm long before fixation in a buffered isotonic solution of 10%
formaldehyde for 24 hours. Each biopsy was processed for the dehydration process, which was by passing
them through progressive concentrations of ethanol alcohol. They were cleared by passing them through two
steps of xylene. Then, tissues were infiltrated with paraffin wax and were embedded in a metal template, and
after that, the paraffin blocks were sectioned by rotary microtome into sections 5 p in thickness. After staining
with TB for MC examination, the slides were examined using a light microscope.

Enumeration of Mast Cells in the Tissue

After sections were stained with TB, the grading of MCs in rectal tissue was done using the following method
of Amerada et al. '?: - /+: No cells or few; +: 10 cells seen per 10 high power fields; ++: Clusters of more than
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10 cells seen per 10 high power fields; +++: > 10 clusters seen in 10 per high power fields. The results were
analyzed after grading.

Immunohistochemical study of Calretinin

The IHC stain for Calretinin was conducted in cases that included 36 formalin-fixed, paraffin-embedded rectal
incisional biopsies from neonate and infant patients. IHC of Calretinin was graded as A total absence of
staining (negative) or presence of brown staining (positive) according to the method of Leica Company from
Germany.

Collection of Blood Samples

From the 36 patients and 20 controls, about 3 ml of venous blood was collected from a suitable vein and
withdrawn from the cases using 3 ml disposable syringes.

The blood (3 ml) was then collected in a tube containing ethylene diamine tetra acidic acid (EDTA) as an
anticoagulant with a slow mix for a hematological investigation.

Some Complete Blood Count (CBC)

In this test, 3 ml of the non-hemolyzed blood is anti-coagulated with EDTA at the collection and was
examined by using an automated system Sysmex XP300 hematology analyzer, which is a computerized,
highly specialized machine that counts the number of total WBCs and different types of cells such as
neutrophil, lymphocyte, RBCs, HCT, and platelets in a blood sample.

Statistical analysis Statistical Package for Social Sciences (SPSS) version 21 is used to interpret the data.
The information is given as a mean, standard deviation, and ranges. Frequencies and percentages are used to
display categorical data. ANOVA was used to compare the tested mean Data expressed as mean+ SD. Values
of p>0.05 were considered statically non-significant, while p<0.05 considered significant results.

RESULTS AND DISCUSSION
Enumeration of mast cells in the rectal biopsy tissue

Enumeration of MCs in the rectal biopsies tissue of non-HD and HD cases by using a TB special stain, table
(1) represents the MCs for each HD case and non-HD case, which is divided into four categories that are
(Occasional cells, Few natural cells, Moderate number cells, and clumps). In the HD case, the highest grade
registered for a Moderate number of cells, while the lowest was for Occasional cells. In contrast, in the non-
HD case, the highest grade was reported for Occasional cells, while the lowest was for a Moderate number of
cells. That could be because MC is observed in significant amounts in the digestive tract.

Grade Non-HD Non-HD HD HD
No. of case No. of case % No. of case = No. of case %
- /+: Occasional cells 5 55.56 3 11.11
+: Few natural cells 3 33.33 6 22.22
++: Moderate number 1 11.11 11 40.74
cells
+++: Clumps 0 0.00 7 2593
Total 9 100 27 100

Table 1. Enumeration of mast cells in the rectal biopsies tissue of non-HD and HD cases

Results are expressed as percentage - /+: No cells or few; +: 10 cells seen per 10 high power fields; ++:
Clusters of more than 10 cells seen per 10 high power fields; +++: > 10 clusters seen in 10 per high power
fields In this study mast cells were seen in the submucosa and showed clump of mast cell in the muscular layer
(Figure 2).
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Figure 2. A cross-section of the patient's rectal biopsy tissue showed (A) a mast cell in the submucosa. (B) a clump of mast
cells in the muscular layer (black arrows) (TB staining, X40).

Recently, there has been a lot of interest in the role of MCs in HD, where TB stain highlights MCs, according
to 3. Their description of the transmural distribution of these cells in HD cases, particularly around nerve
fibers and perivascular, is consistent with the findings of our study. This may be because MCs secrete a wide
range of biologically active substances. MC synthesizes, stores, and releases nerve growth factor, essential for
nerve fiber growth and repair '*. A similar finding was mentioned by '°. This could result from the MCs
potentially having a significant impact on the regeneration and differentiation of the intestinal neural system.
MCs are more prevalent in HD patients '®. However, Hermanowicz !7 carried out a study that found no
statistically significant difference existed between the number of MCs in the submucosa of the HD group
compared to the number of MCs in the other investigations and when comparing the mean number of MCs in
the submucosa of the non-HD group in their study with a mean number of MCs in earlier '®. This study proved
that the number of MCs in the submucosa of HD and non-HD groups did not differ statistically significantly.
It may be caused by the MC's reaction to allergens or pathogenic pathogens rather than by their relationship
with aganglionosis '>18. Other gastrointestinal conditions like acute appendicitis, ulcerative colitis, celiac
disease, and gluten enteropathy have also been linked to an increase in MCs. In the case of suspected HD, this
poses a problem for interpreting a rectal biopsy !°. However, one study done by ° reported an increase in MCs
in the mucosa of HD but no statistically significant change in the number of MCs in the submucosa, muscularis
propria, and serosa; it has been discovered that numerous inflammatory illnesses at this site are connected
with an increase in MCs, which are near arteries and peripheral nerves, which may be because the MCs are
primarily present in the gastrointestinal tract 2!, Given that many of our patients have several comorbid
conditions, this may be explained by the rising number of Mcs, which may not necessarily be related to HD
but may instead be caused by these conditions.?

Immunohistochemistry of Calretinin

Calretinin IHC was applied to all 36 studied cases, and 27 (75%) of the cases were identified as HD, while the
remaining 9 (25%) cases were identified as non-HD Table (2). Figure (3) showed positive expression in the
testis as (positive control) of IHC staining of Calretinin.
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Figure 3. The immunohistochemical staining method detected Calretinin in the testis as (positive control), showing positive
expression (X10).

Expression HD HD Non-HD Non-HD
Calretinin (No.) (%) (No.) (%)
Negative 27 100 0 100
Positive 0 0 9 0
Total 27 9
HD: Hirschsprung disease. Results are expressed as a
percentage.

Table 2. Expression of Calretinin in the non-HD and HD cases.

The THC for Calretinin was applied to all 36 cases after the application of Calretinin IHC; out of 36 cases, 27
(75%) cases were confirmed as HD while the remaining 9 (25%) cases were confirmed as non-HD; hence, all
suspicious HD cases had been confirmed and categorized in HD and non-HD. In our study, strong calretinin
immunoreactivity was observed in all ganglionic segments (non-HD cases), figure (4), showing positive
expression between the two muscularis layers and positive expression in the submucosa layer.

B
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Figure 4. Immunohistochemical staining method detection of Calretinin in the rectal biopsies of non-HD case (A) showing
positive expression between the two layers of muscularis (B) showing positive expression in the submucosa (Large figure:
X10, small figure: X40)

Whereas any immunoreactivity was not observed in almost all aganglionic segments (HD cases), (Figure 5)
shows a negative expression of Calretinin in the two layers of the muscularis layer while showing a complete
absence of staining expression of Calretinin in the mucosa and submucosa layers.

Figure 5. Immunohistochemical staining method detection of Calretinin in the rectal biopsies of HD case (A) showing
negative expression of Calretinin in the two layers of muscularis layer (B) showing negative expression of Calretinin in the
mucosa and submucosa layers (X4)

For HD to be pathologically diagnosed, the colonic neural plexus must be devoid of ganglion cells. Identifying
tiny immature ganglion cells is made more accessible by IHC labeling of Calretinin, which causes strong
ganglia staining 2°. IHC expression in this study found that the calretinin IHC approach is less complicated to
use, easier to interpret, and requires fewer serial sections of the microscopic rectal biopsy to detect and identify
small immature ganglion cells 2*. Aganglionic and ganglionic regions differed significantly from one another.
Using Calretinin it was successful in detecting the presence of ganglions. The current results showed that
Calretinin IHC has good diagnostic value and that Calretinin is an extremely valuable, sensitive, and specific
marker for detecting aganglionosis in patients who are believed to have HD . This outcome is consistent
with the research by 2¢. Barshack et al. were the first authors to report that expression of Calretinin was not
observed in aganglionic areas in HD, but it was kept in ganglionic areas. They also concluded that aganglionic
segments showed negative calretinin expression while positive in all rectal biopsies with ganglionic cells.
Various research has reported that Calretinin is a good marker in displaying ganglia in HD, as Musa ZA et al.
in Iraq revealed in 2017 2, Calretinin is a perfect and trustworthy diagnostic aid to histological examination
of HD, where claimed sensitivity and specificity are 100%.

Various research have reported that Calretinin is a good marker for displaying HD ganglia. The presence of

hypertrophic submucosal nerve bundles is a beneficial positive finding because HD is diagnosed based on the
absence of a histological characteristic, namely the ganglion cells 2*. many large nerves are usually present in
Submucosal nerve hypertrophy, shown in the aganglionic rectal submucosa of a patient with HD cases in
(Figure 6).
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Figure 6. The immunohistochemical staining method detection of Calretinin in the rectal biopsies of the HD case showed
hypertrophied nerve fiber (brown color) and no ganglion cells in the submucosa layers (X10).

According to 27, aberrant nerves and aganglionosis are linked to hypertrophied submucosal nerve trunks. Nine
(32.1%) of the 28 patients in their study who lacked ganglionic cells had hypertrophied nerve trunks. The
diagnosis can be made without additional testing in a state where no ganglion cells are seen, and overt
submucosal nerve hypertrophy is present. Unfortunately, some biopsies lack this unmistakable diagnostic
evidence or exhibit aberrant traits that require further investigation. The presence of hypertrophic submucosal
nerve bundles is a beneficial positive finding for HD because HD is diagnosed based on the absence of a
histological characteristic, namely the GCs** When GCs are absent, the affected part of the colon cannot
contract and relax in a coordinated manner. As a response, the nerve fibers present in the affected part of the
colon increase in size and number. This increase, known as hypertrophy, is a compensatory mechanism. The
purpose is to circumvent the dysfunctional or missing GCs and stimulate the contraction of the intestinal
muscles.

The Hematological Study

Our study is the first to address the complete blood cell (CBC) count in HD and compare HD patients with
non-HD patients and control, as shown in (table 3).

Test type Control group HD patients Non-HD p-value
cell/ml No. (20) group No. (27) patients
group No. (9)

WBC total 7.29 +0.34 11.54 £ 1.00 14.29 +2.08 0.001
Neutrophils 5.12+0.42 4.58+1.03 4.84 +£2.68 NSIG
Lymphocyte 2.66+0.17 2.38+0.76 2.20 +0.87 NSIG

MONO 0.86 +0.03 0.95+0.33 2.18+0.21 0.05
EOS 0.17+0.11 0.05+0.02 0.15+0.07 0.01
BASO 0.05+0.01 0.02 +0.01 0.04 +0.01 NSIG

RBC 4.62 + 0,09 4,18+ 0,16 5,23 £0,24 NSIG
HCT 39.61 +£1,29 38.54+ 1,43 40.32 £2,68 NSIG
HGB 12.84+0.33 11.65+0.48 13.69+1.11 NSIG
Platelets 295.90+18.29 427.37£30.14  368.33+£36.32 0.001

Table 3. CBC counts in HD, non-HD and control cases.
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The result above showed a significant difference (p < 0.05) in Mean + SE of WBC total, platelets, eosinophil
and monocyte between HD patients, non-HD patients and the control group. Meanwhile, the results of
neutrophil, lymphocyte, basophil, RBC, and HGB revealed no significant difference between HD patients,
non-HD, and control groups. CBC test is usually obtained to ensure the preoperative hematocrit and platelet
count are suitable for surgery 2%. In most cases, values were within the reference ranges. Usually, it is a standard
or nonspecific finding, but the surgeon specialist completes a blood cell (CBC) count if enterocolitis is
suspected. Elevating the white blood cell (WBC) count or a pandemic should raise concern for enterocolitis
29 According to disease stage, patient condition, and complications of HD, our results find Leukocytosis; the
current findings generally agree with earlier research that demonstrated a substantial difference in WBC total,
the primary blood indication of overall inflammation 33!, The result also showed a significant difference (p
< 0.05) in Mean + SE of blood eosinophil and monocyte percentage. The multifunctional leukocytes known
as eosinophils are crucial to the beginning and controlling inflammation 2, and increases in monocytes
indicate that the body is working to combat certain diseases *3. 3. High circulating monocyte levels are
thought to facilitate the fast migration of many cells into damaged tissues in response to inflammatory signals
34 Monocytes rapidly undergo phenotypic cell changes as they enter peripheral tissue after migrating from the
circulation *°. According to the current finding, HD patients' platelet counts significantly increased (p > 0.05)
compared to a non-HD group. In addition to their critical functions in hemostasis and thrombosis, platelets
also play key roles in microbial host defense, wound healing, and angiogenesis *¢, and their involvement in
inflammatory pathways, which has been shown in several studies, as well as their involvement in
inflammatory illnesses. *7 3%, The 39 found a cute inflammatory disorders, chronic infections, and
inflammatory diseases, such as connective tissue disorders and inflammatory bowel disease, both result in
changes in platelet indices. As a consequence of the disease coupled with enterocolitis, failure to diagnose
early HD can also result in iron deficiency anemia, hypoproteinemia, and hypoalbuminemia due to protein-
losing enteropathy; this may also be the cause of the change in CBC “°. Additionally, viral diseases like
rotavirus and cytomegalovirus can cause hematological changes *' In extremely few instances, intractable
anemia may be detected on a patient's CBC as one of HD's clinical symptoms *?, consistent with the recent
findings. While the results of lymphocytes, neutrophils, basophils, RBC count, HGB, and HCT in the blood
did not differ significantly (p > 0.05) between HD patients, non-HD patients, and the control group, it was
clear that the disease had no impact on these cells because there was no change in their counts.

Prenatal causes

In a recent study, some worrying maternal risk factors were highlighted during pregnancy were the age of the
mother at conception, shown in Table (4), maternal illness, intake of drugs, type of Childbirth, and number of
previous maternal abortions, all of them offer a non-significant difference (p>0.05) between the HD group
and non-HD group. Still, consanguineous marriage was detected and showed a significant difference (p<0.05)
between the HD group and non-HD group shown in table (5).

Mothers 10-19 20-29 30-39 P

Age N (%) N (%) N (%) value
HD 5(18.5) 8(29.6) 14(51.9)

(Total27) N

non HD I(11.1) 6(66.7) 2(22.2) SIG
(Total 9)

chi-square statistic is 3.93. The p-value is 0.13The result is not significant
at p <0 .05

Table 4. Mother's age of the studied groups.
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Non- HD Odd 95% CI P
Parameters HD No. ratio VALUE
No.(9) 27)
Maternal illness Yes 2 17 2.8 -0,80 0.1
No 7 10 9,94 (NSIG)
Mather's intake Yes 1 11 3.6 -0,54 1.3
of the drugs No 8 16 24,59 (NSIG)
Consanguineous Yes 5 20 1.3 -1.27 0.03
marriage No 4 7 2,49 (SIG)
Childbirth Vaginal 2 11 1.8 -0.49 0.3
birth 6,75 (NSIG)
Cesarean 7 16
section
No 0 27
Number of previous 1 11 3.6 -0,54 1.3
maternal abortions 8 16 24,59 (NSIG)

Table 5. Mother's signs of the studied groups.

The result above found non-significant associations between the mother's age at Childbirth and the
development of HD; this result is consistent with the results of a study by *. Although not statistically
significant, some studies associated maternal age with HD frequency; these studies found HD was more
common in infants with mothers aged >30 years at Childbirth. However, ** found no significant association
between mothers' age and HD frequency.

Numerous studies have found that the risk of congenital disabilities rises with maternal age, especially in
moms older than 35 years. At the same time, * could not discover a connection between congenital
abnormalities and maternal age in their investigation. The development of HD is influenced by several risk
factors, including Down syndrome (trisomy 21). They anticipated that longer maternal ages would result in a
more significant proportion of newborns with HD since pregnant women over the age of 35 have a higher
probability of having a baby with trisomy 21 *. Aganglionosis of the colon diagnosed during pregnancy is
highly uncommon; just two cases have been documented in the literature, and both of them had
polyhydramnios and dilated bowel loops. 47*5.Where the mother-to-be displayed several symptoms related to
her prenatal illnesses, such as Polyhydramnios. Apart from noninvasive ultrasound, prenatal diagnosis of HD
has been attempted, but with limited success, by measuring amniotic fluid disaccharides activity in the
amniotic fluid *. The study of *° antenatal ultrasounds of a term male newborn at 33 weeks revealed decreased
growth and Polyhydramnios. Following delivery, testing revealed the infant had HD and other abnormalities.
Some authors say Polyhydramnios appears to be a little more common (9% in their cohort vs. 1% in the
general population). Additionally, the mothers in the current study, in some instances, had Covid-19,
Toxoplasmosis, Rubella, Asthma, Anemia, Diabetes and Hypertension, where numerous writers have
provided evidence suggesting that viruses may have long-lasting adverse effects on the fetus. High levels of
maternal inflammation during viral infection can affect all facets of fetal brain development and result in
extensive neurological aftereffects 132,

Concerns about spreading the virus and damaging fetuses by vertical transmission 53 exist. According to other
investigators, the danger of vertical transmission was minimal, and neither antenatal nor postnatal evaluations
revealed any congenital disabilities >*. Panahi > findings do not point to a significant increase in the probability
of abortion or genetic abnormalities in newborns in COVID-19-infected mothers. According to %, SARS
infection has been linked to a higher incidence of intrauterine development retardation but not SARS-CoV-2
infection. Since the infection is novel, monitoring COVID-19-positive pregnant women is therefore essential
to prevent negative maternal and fetal consequences >*. Congenital abnormalities, stillbirth, and increased fetal
growth remain the most severe adverse consequences of diabetic pregnancy, according to a prior study >’
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Congenital anomalies were described by . It is undeniably connected between more significant risks of
congenital abnormalities and poor glycemic control at the time of conception and during the first trimester.
The % investigated the impact of chronic hypertension on fetal growth and concluded that it increased the
likelihood of intrauterine growth restriction. No, HD-causing prenatal illness exists. According to the findings
of the study %°, 9% and 6% of the population, respectively, had gestational hypertension and diabetes. Similar
rates (10% and 4%, respectively) have been recorded for the general population. In their article, °' describes
how maternal asthma during pregnancy affects fetal growth and development, which may impair the future
health of the offspring. Although many expectant mothers abstain from taking any medications while they are
pregnant, frequent asthma attacks may lower the amount of oxygen in the mother's blood, which in turn
reduces the amount of oxygen in the fetus and causes issues with the fetus's development. When using the
asthma medications as directed.

According to a recent systematic analysis, iron deficiency during the first and second trimesters increases
maternal morbidity and the likelihood of unfavorable pregnancy outcomes, such as low birth weight preterm,
or intrauterine growth restriction %2, Fetal hazards result from low fetal iron levels, which can be caused by
maternal anemia or pregnancy complications that impair the transfer of fetal iron from the mother %. Several
findings state that there is no connection between maternal Hb levels and growth retardation . Furthermore,
85 found a link between low maternal Hb levels and unfavorable pregnancy outcomes, including preterm, low
birth weight, fetal death, and other medical anomalies. According to the study's questionnaire, some pregnant
mothers did not take any medications other than some vitamins and were under medical supervision. Still,
some of them admitted to taking medications for diseases they experienced during pregnancy, some of which
were taken under medical supervision, and others were self-medication. Because it is simple to obtain
medicines from pharmacies or drug stores without a prescription, time savings, the lengthy wait times for
medical services, the perception that their sickness was not severe, and the lower cost of self-medication may
also be contributing factors °. They concluded that taking a medication that is contraindicated during
pregnancy does not necessarily represent a high-risk situation; however, other authors supported the idea that
taking drugs that are illegal while pregnant poses a risk to both the mother and the fetus because drug exposure
during this time is likely to result in congenital malformations . Others consumed herbs. There are no studies
or studies that are similar to this topic. Still, there are studies on the effects of using herbs indiscriminately
while pregnant, which puts the mother and fetus at risk because these herbs contain substances that may be
hazardous to the mother and fetus ®%, and this may be a valid reason for their children to have many diseases
and congenital malformations.

Additionally, the results of the recent study did not discover a connection between congenital disabilities and
the kind of pregnancy or prior abortions. This differs from other studies °*7°. Previous research in Iraq has
linked prior abortions to congenital abnormalities ’!. In our study, from the maternal risk factors, only
Consanguinity shows a significant difference (p<0.05) between the HD group and non-HD group.
Consanguinity and HD: The prevalence of consanguineous marriages—marriages between close biological
relatives—varies greatly worldwide, from less than 1% in North America and most of Europe to over 50% in
some areas of Asia and the Middle East. The prevalence of HD in the offspring of consanguineous parents has
not been widely recorded in these places. However, Consanguinity between parents is frequent in the Middle
East and several nations in Asia ’?. According to a study looking at HD in Oman 7°, parents of HD patients
had a consanguinity rate of 75% compared to 33% in the general community. According to a more recent
study from Bangladesh, parents of HD babies had a 16% consanguinity rate compared to a 10% rate in the
general community. Twelve percent (15/129) of the families were consanguineous, according to a more recent
study from China . It is advised to avoid consanguineous marriage because it appears to be a risk factor for
HD. It has been shown that Consanguinity increases the likelihood that a husband and wife may have a gene
that originated from a common ancestor. Numerous studies have shown that children of such a marriage are
more likely to be homozygous for a dangerous gene and subsequently have autosomal recessive genetic
diseases >"7. Other researchers, however, examined seven (25%) children with consanguineous parents who
had HD (P = 1.000) and found no evidence of a connection between the two.

Additionally, Consanguinity between parents is quite common in the Middle East, and consanguineous
marriage is also quite common there. As a result, a future study that includes cases from all regional
communities could be conducted to look into the genetic predisposition of HD and the significance of
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consanguinity ’®. Nevertheless, these publications provide compelling evidence that a maternal risk factor
harms fetal growth and pregnancy outcomes. However, referring to some risk variables as potentially
dangerous rather than as an adequate appraisal clearly demonstrating a harmful effect on the fetus would be
preferable. Furthermore, it is crucial to note that risk factors are frequently linked to other pathologic disorders,
making it difficult to determine if a risk factor for the mother directly causes or even contributes to an increase
in HD.

CONCLUSION

The current results showed that TB stain can quickly be done for diagnosis of HD; the MCs count in the
submucosa is a significant criterion in HD and inflammation. Calretinin immunostaining is a reliable and
beneficial test for the diagnostic of HD, aid in histopathological examination of suspected HD, and detect
hypertrophic nerve bundles, which may aid in the diagnosis of HD. Submucosal nerve bundle hypertrophy is
considered an adjuvant histological criterion for detecting HD. Finally, the result of the CBC count was not
related to HD.
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