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Abstract
The aim of the present study was to determine the prevalence of celiac disease (CD) in
children and adolescences of short stature in diyala governorate. A total of 80 short stature
patients (65% males) their ages were between 4-17 years of with or without gastrointestinal
symptoms were studied over three years (2003-2006). Routine physical and laboratory
examinations performed to exclude other causes of short stature and those with negative
workup were studied with endoscopic intestinal biopsy. Seventeen 17 (21.25%) of them
showed histological abnormalities compatible with CD,70.58% of them were males. There
was no statistically significant difference in anthropometric characters between patients with
CD and short stature and those with short stature of undetermined cause .82% of patients with
CD showed abnormal duodenal mucosa endoscopically and 82.35% of them they have
marsh's grade three histopathological changes. Those with normal histopathological results
are referred for endocrinological studies.
Conclusions: There was high prevalence of celiac disease among short stature children and
adolescents in diyala governorate.
الخالصه
.ًان هذف الذساسه الحبلُه هى لزجُبن شُىع مشض سلُبك فً االطفبه والُبفؼُه المصبثُه ثقصش القبمه فً محبفظه دَبل
 ػبمب مغ او ثذون17-4  رمىس) رشاوحذ اػمبسهم ثُه%65 (  حبلخ مشضُخ ثقصش القبمخ رم دساسزهب80 مه مجمىع
 اجشٌ الفحص السشَشٌ والمخزجشٌ الشورُىٍ السزجؼبد االسجبة االخشي لقصش،2006-2003 اػشاض هضمُخ للفزشح مه
) مىهم%21،25(  حبلخ17 ،ٌالقبمخ اولئل الزَه مبوذ وزبئجهم سلجُخ قذ دسسىا ثىاسطخ خزػخ وبظىس المؼذح واالثىٍ ػشش
ٍ لم رنه هىبلل اخزالف احصبئٍ ملحىظ ف. مىهم مبوىا رمىسا%70،58 وجذد رغُشاد وسُجُخ مزىافقخ مغ مشض سُلُبك
 مه%82 .الصفبد االوسبوُخ ثُه مشضً قصش القبمخ مغ مشض سُلُبك و اولئل المصبثُه ثقصش القبمخ غُش محذد السجت
 لذَهم الذسجخ الثبلثخ%82,35 مشضً قصش القبمخ مغ مشض سُلُبك لذَهم رغُشاد وبظىسَخ فٍ ثطبوخ االثىٍ ػششٌ و
. رغُشاد وسُجُخ مشضُخ حست رصىُف مبسش
.ً مبن هىبلل وسجخ شُىع ػبلُخ لمشض سُلُبك ثُه االطفبه والُبفؼُه المصبثُه ثقصش القبمخ فٍ محبفظخ دَبل:االسزىزبج
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Introduction
People are considered to be of short stature if they're among the
shortest 3 to 5% of the population. Short stature can sometimes be
normal, but sometimes it can be related to a medical problem and it's
increasingly being recognized that short stature can be a symptom of
celiac disease. In fact, it can sometimes be the only symptom of celiac
disease.
Celiac disease is a common disorder induced by gluten present in wheat, barley, and rye,
and affects up to 1% of the population of several developed countries.(1),(2),(3),(4).The disease
can be overt, with the classic features of diarrhea, abdominal distension, generalized
malnutrition and failure to thrive, or subclinical, with isolated nutrient deficiencies such as
anemia, aphthus ulcer, bone pain, etc., without gastrointestinal symptoms, particularly at a
later age. Incidence of gastrointestinal carcinoma or lymphoma increases among patients with
untreated CD(5)
CD symptoms and signs may be absent or very subtle.(6),(7) As a result celiac disease
shows
An iceberg phenomenon.

Accordingly, only a minority have the clinically recognized disease while the majority of
patients have silent CD, which remains undiagnosed because the condition has no symptoms
or has symptoms which are unrelated to intestinal manifestation.
CD is an inflammatory disorder of the upper small intestines, caused by an abnormal
immune reaction to wheat gliadin. The striking association between HLA class II molecules,
DQ2 and DQ8 and celiac disease, implicates a role for immune response in and it is not
uncommon for patients with CD to have associated other autoimmune disease (table below)
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CD is systemic disease, has a wide spectrum of astrointestinal and
extraintestinal manifestations (table below) atypical ymptoms or none at
all. Classically, infants with celiac disease present impaired growth,
diarrhea and abdominal distention between the ages of 4 and 24 months.
Atypical disease is usually seen in older children or adolescents, who often
have no overt features of malabsorption. In addition to recurrent
abdominal pain, aphthous stomatitis, arthralgia, defects in dental enamel,
short stature, and delayed puberty, affected children may show
behavioral disturbances such as depression and irritability, and may
perform poorly in school (8).
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CD is familial disease and the table below shows the relative risk of developing
CD among different patients populations
1 in
56

People who have gastrointestinal symptoms yet undiagnosed as
celiac

1 in
22

People who have a first-degree relative (sibling, child, or parent)
with celiac

1 in
39

People who have a second-degree relative (grandparent, aunt,
uncle, or cousin) with celiac

1 in
133

Not at risk individuals

Histological evidence of celiac disease among patients consuming a
regular (gluten-containing) diet includes small-bowel mucosal villous
atrophy, crypt hyperplasia and increased numbers of intraepithelial
lymphocytes. Although celiac disease is a known cause of short stature in
children, its diagnosis is often difficult because of the presence of few
symptoms and of biochemical parameters that fall within the normal
range. Sometimes short stature could be the principal or only finding (9))
and the rate of diagnosis depends on the level of suspicion for the
disease. The diagnosis is based on clinical symptoms, positive antibodies,
and an intestinal biopsy, which is considered to be the Gold Standard
(10,11).

The purpose of the present study was to determine the prevalence of CD
among diyala children and adolescences with short stature with or without
gastrointestinal symptoms
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Patients and methods
A total of 80 children and adolescents, 28 girls (35%) and 52 boys
(65%) with Short stature were enrolled in this prospective cross-sectional,
analytical study which carried out between January 2003- to January 2006.
Age ranged from 4 to 17years (mean = 10.6 years, SD = 4.3 years).
Inclusion criteria for the study included: Children and adolescents between 4 and 17
years of age, height less than the 3rd percentile adjusted for age and sex,
not on gluten free diet and with other etiologic factors known to produce
growth failure had also been excluded, like :congenital heart disease,
chronic respiratory disorder, diabetes mellitus, hematological and liver
disease, renal failure, fetal growth failure, disease of bone metabolism,
and chromosomal abnormalities.
Clinical features and examination ,height (Ht) .weight, body mass
index (BMI), Laboratory workup including: haemoglobin, blood urea, serum
creatinine, blood sugar, serum albumin, bilirubin, liver enzymes, chest
radiographs, abdominal ultrasonography and echocardiography all
performed to all participants to assess their general and systemic
condition and to exclude other potential causes of short stature.
When no cause of the short stature was found, patients were selected
for an Upper oesophageogastroduedenal endoscopy (OGD) which carried out in
baquba general hospital and in private clinic.During the procedure the general
appearance was observed for scalloping,attenuated folds and cobblestoning.
The grasp biopsy forceps was used to take 2-3 biopsy specimens from the
second or more distal part of the duodenum and send for histopathological
examination .

The Marsh classification was used to grade the mucosal changes as follow:
0 - normal histology
1 - mild increase in intraepithelial lymphocytes (IEL), crypt-villous ratio 1:1
2 - moderate villous atrophy with CV ratio more than 1
3 - flat mucosa with no recognizable villi. (12), (13).
The slides were examined and reported by a pathologists experienced
in celiac disease.

Chi-square test was used for statistical analysis as applicable with P-value
less than 0.05 being significant.(14)
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RESULTS
The Physical examination of a total of 80 patients with short stature revealed
no obvious abnormality and they were studied.
The overall characteristics of all patients are described in table 1 .
Their anthropometric assessment shows means ± SD of body weight, height
and BMI, The mean (± SD) age, height, weight and BMI were: 11.1±5.3 years
(range, 4-17 years), 89.0 ± 37.7 cm (41–130 cm), 16.04 ± 9.5 kg (13-45 kg) and
14.12 ±10.58 kg/cm2 respectively
Table 1: Characteristics of patients with short stature
Patients No.
Age (years), mean ± SD

( n = 80 )
11.1±5.3 years (range, 4-17
years)

Sex n (%)
Male

52 (65%)

Female
Weight (kg)
Height (cm)
BMI (kg/ m2)

28 (35%)
16.04 ± 9.5 kg (13-45 kg)
89.0 ± 37.7 cm (41–130 cm)
14.12 ±10.58 kg/cm 2

Among 80 patients with short stature studied, the histopathological
examination reports of the biopsies revealed that 17(21.25%) participant’s
biopsies showed abnormal histopathological abnormalities compatible with
CD. While the rest 63 (78.75%) participants having normal results.
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The differences between anthropometric means of the two groups were
statistically not significant, P >0.05, table 2.
Table 2: Characteristics of patients with short stature stratified according to CD
diagnosis
Variables
No. (total
80)
Age (years)

Patients with
CD
n = 17 (21.25%)

Gender
(male/female)
Weight (kg)
Height (cms)
Body mass
index
(kg/m2)

10 (4 - 17)
12/5
16 (11.50 29.25)
94 (81.5 131)
12.1 (10.19 12.30)

Patients without
CD
n = 63(78.75%)

p-value

9 (4- 17)

0.763

44/19

0.629

17 (7.5 - 34.0
0.870
101 (85- 125
0.916
13.23 (12.5015.19

0.924

The OGD shows that 3 patients (17%) with CD had normal looking mucosa
with 6 patients (35%) had attenuated duodenal mucosal folds and 8 (47%) had
scalloped folds (table3)

Table 3: The macroscopic endoscopic features of patients with CD
Endoscopic feature

No. (%)

Normal folds

3 (17%)

Attenuated folds

6 (35%)

Scalloped folds

8 (47%)
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The severity of histopathological changes of patients with CD according to
marsh's criteria is given in table 4 .The majority i.e. 14/17 had Marsh type 3

Table 4: classifications of patients with CD (n = 17) according to Marsh'
criteria
Marsh's grade

No. (%)

1
2

2 (11.7%)
1(5.8%)

3

14(82.35%)

DISCUSSION
Short stature is important and not uncommon medical problem, the
frequency with which it is associated with CD has not been defined in our
governorate. To address this issue, the patient population endoscopically
obtained histopathological diagnosis was used to assess this association.
CD was diagnosed in 17 patients(21.25%) from 80 patients screened.
The present data show an expressive number of celiac disease in children
with short stature, thereby justifying the search for this disease in all
children with short stature. Previous studies on children with short stature
have shown a variable incidence of celiac disease (0 to 59.0%) depending
on the region where the study was performed (15-22). A review of the
literature (23-27) led us to conclude that there is no single parameter
suggesting the presence of celiac disease in children of short stature. Our
data support the view that there is no single test or measurement that
can identify all subjects with celiac disease nor did they differ significantly
between patients diagnosed as having celiac disease and others of short
stature of unknown etiology The children affected by celiac disease did
not differ from those without celiac disease in any of the parameters
tested. Hence, it is important to search for celiac disease in all children
with short stature.

In the December 2007 issue of the Journal of Gastroenterology and
Hepatology, doctors in India who studied children with short stature
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reported that 15% of the children had celiac disease. Indeed, the doctors
discovered that celiac disease was the single most common cause of short
stature in the children in this particular study (28).
In the 1990s, Italian researchers who studied a group of children with
short stature found that 59% of them had celiac disease(29). Celiac
disease had already been linked to short stature in Brazil (30).None of
the children with celiac disease and short stature in any of these studies
had any gastrointestinal symptoms of celiac disease.
The Magazzù G,et al analyze the prevalence (30,8%) of short stature
in 39 coeliac patients at variable age. Height defect was especially
remarkable in the subjects diagnosed after the fourth year of life. In 8 out
of the studied coeliac patients, short stature was the only clinical sign at
the time of diagnosis(31).

American Academy of Pediatrics studied this topic in Thirty-four patients
aged 2 to 17 years with short stature of undetermined cause and no
gastrointestinal symptoms underwent jejunal biopsy for exclusion of CD. The
conclusion was that short stature by itself, in the complete absence of
gastrointestinal symptoms, is an indication for jejunal biopsy. In this study 21%
of children with short stature, in whom dysmorphic or primary endocrinopathy
had been ruled out, proved to have coeliac disease(32).
In our study the endoscopic intestinal mucosal folds were scalloped in 31
(69%), attenuated in 34 (76%) and normal looking in 11 (24%) of them.
Makharia GK,et al found that Intestinal mucosal folds were scalloped in 31
(69%), attenuated in 34 (76%) and normal looking in 11 (24%) of them. Mild,
moderate and severe villous abnormalities on intestinal mucosal biopsies were
present in 10 (22.2%), 15 (33.3%) and 19 (42.2%) patients, respectively(33).
CONCLUSIONS
Short stature can sometimes be the only symptom of celiac disease in
children. Short children should be tested for celiac disease, even if they
have no gastrointestinal symptoms.
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