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Abstract Celiac disease (CD) is an immune-mediated enteropathy induced by gliadin and related prolamins. This
study was designed to evaluate the correlation between the degree and uniformity of mucosal damage and forms of
CD. The study included a total of 85 children (33 boys and 52 girls, mean age 6.59 years) hospitalized due to CD.
Patients were assigned to one of three groups based on their form of disease manifestation: (1) patients with classical
form; (2) patients with atypical form; and (3) patients with asymptomatic celiac disease. The diagnosis of CD was
based on positive CD specific antibodies, HLA typing and histological analysis of multiple biopsy samples.
Histological changes were classified using modified Marsh criteria. Forty one patients had classical form, 32 had
atypical form, while 12 patients had asymptomatic form of celiac disease. There was no difference in the degree of
damage on small bowel samples between different clinical forms of celiac disease (p=0.079). The frequency of
uniformity of enteropathy does not depend on clinical form of the disease (p=0.882). Uniform small bowel mucosal
damage was more common in cases of severe degree of mucosal damage (p=0.017). The degree of damage and
uniformity of changes in duodenal biopsy specimens did not correlate with mode of presentation, while uniform
mucosal damage increased with severity of enteropathy.
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1. Introduction
Celiac disease (CD) is an autoimmune disorder caused
by permanent form of intolerance to gluten, i.e. gliadin
and related prolamins from seeds of wheat, rye and barley
[1]. Based on its primary feature, it belongs to a group of
multifactorial diseases, i.e. it develops as a result of an
inherited (polygenic) disposition and exposure to gluten.
Apart from enteropathy which is primary characteristic of
the disease, it may include other extraintestinal organs [2].
Based on clinical, serological and histological variations,
CD may be classified into two basic types: symptomatic
and asymptomatic. Within symptomatic form of the
disease, there are forms with classical and atypical
(monosymptomatic and oligosymptomatic) clinical picture
[3]. Classical form of the disease occurs primarily in
infants and small children, while atypical are more
common at older age [1,2,3].
Classical histological feature of celiac enteropathy is
villous atrophy, crypt hyperplasia, increased number of
intraepithelial lymphocytes within lamina propria and
lamina propria mononuclear cells [4]. In the presence of

less severe histological changes (without villous atrophy),
histological features become less specific for the diagnosis
of CD [5]. The reasons why certain patients present with
classical form of the disease while others remain
completely asymptomatic, as well as whether the form of
CD is related to severity of mucosal damage, is not
entirely understood.
Therefore, this study was designed in order to
determine whether there is any connection between
histological abnormalities of small bowel mucosa and
various forms of CD manifestation.

2.Materials and Methods
2.1. Patients
This study included children diagnosed with CD at the
University Children's Clinic in Belgrade and Children's
Department of the Subotica General Hospital from
December 1, 2007 to December 1, 2012. University
Children’s Clinic in Belgrade contributed with 70 patients,
while Children's Department of the Subotica General
Hospital recruited 15 patients – a total of 85 patients. All
patients were assigned to one of three groups.
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Classical CD (gastrointestinal symptoms and signs).
This group included 41 children with predominant
gastrointestinal abnormalities, i.e. chronic diarrhea
(malabsorption syndrome).
Atypical CD (extraintestinal symptoms and signs). The
second group of 32 children comprised patients whose
symptoms were atypical (monosymptomatic with one and
oligosymptomatic form with more than one symptom).
Asymptomatic CD (silent CD). The third group of 12
children included patients without symptoms and signs
typical for CD, in whom the condition was diagnosed
based on characteristic histological changes on small
bowel biopsy. Samples obtained by enterobiopsy that was
performed routinely at esophagogastroduodenoscopy
indicated for reasons other than CD, as well as on
evaluation of asymptomatic children with increased risk of
CD.
The diagnosis of CD was based on histological analysis
of multiple biopsy samples, positive CD specific
antibodies, and HLA typing.

Based on extent of inflammatory changes, samples
were also classified as uniform, where all samples showed
comparable level of damage, and nonuniform, where
various level of damage was present across different
samples from the same patient.

2.3. Serologic Markers
Levels of immunoglobulin A (IgA) tissue transglutaminase
(tTG) and total IgA were measured in all patients. A
routine method was used for quantitative measurements of
serum IgA levels. IgA tTG and IgG tTG were determined
using commercial enzyme-linked immunosorbent assay
(Orgentec Diagnostika, Mainz, Germany). A manufacturer's
recommended level of ≥10 U/mL was used as cutoff value
for a positive result.

2.4. HLA Typing
HLA DQB1* allele groups were determined using the
Olerup SSP DQ low-resolution kit (Olerup SSP AB,
Saltsjöbaden, Sweden).

2.2. Small Bowel Histology
Three endoscopists performed the procedures with
Olympus GIF-N30 and Olympus GIF-XP160 (Tokyo,
Japan). Mucosa samples for histological evaluation were
collected from the duodenal bulb (1 biopsy specimen) and
from the second part or more distal parts of the duodenum
(4 to 6 biopsy specimens) using FB-19K-1 and FB-24Q
forceps. Each biopsy was oriented, fixed in 10% formalin
and stained with hematoxylin and eosin. Biopsy samples
from University Children's Clinic were examined by a
expert GI tract pathologist (S.Z.), and biopsy samples
from Subotica General Hospital were assessed and graded
by a hospital pathologist (A.N.). In instances of
uncertainty, biopsy samples from Subotica were sent to
Institute of Pathology, Medical Faculty University of
Belgrade. The grading was undertaken by a second
investigator (S.Z.), and consensus was reached. Both
investigators were blinded with respect to any clinical and
serological data. Histologic evaluation was performed
during the course of patient assessment and not
specifically for this study.
The classification of the degree of the small bowel
mucosa damage was made according to the Marsh criteria,
modified by Oberhuber: Type 2 (hyperplastic changes),
Type 3a (partial villous atrophy), Type 3b (subtotal villous
atrophy) and Type 3c (total villous atrophy) [6]. We did
not include patients with the lesser degree of damage
(Type 1) in this study.

2.5. Statistical Analysis
Categorical variables are presented as absolute and
relative frequencies, whereas continuous variables are
summarized as mean±SD. For evaluation of continuous
data, chi-square test was used. The rejection of the null
hypothesis was set at 5% (P<0.05).

3. Results
Table 1 presents demographic characteristics of the 85
children.
Table 1. Demographic characteristics of patients with CD
7 months – 18 years (6.59 ± 5.93 years)
Age (±SD)
Sex
Boys
33 (38.82%)
Girls
52 (61.18%)
Form of CD manifestation
Classical
41 (48.23%)
Atypical
32 (37.64%)
Asymptomatic
12 (14.12%)
Atypical
Monosymptomatic
24 (28.23%)
Oligosymptomatic
8 (9.41%)

Table 2 presents signs and symptoms in patients with
monosymptomatic and oligosymptomatic form of CD
with their absolute frequencies.

Table 2. Signs and symptoms in patients with monosymptomatic and oligosymptomatic form of CD
Monosymptomatic patients
Oligosymptomatic patients
Symptoms and clinical signs
No
Symptoms and clinical signs
Short stature
7
Short stature, anemia
Anemia
6
Short stature, malnutrition
Chronic abdominal pain
2
Malnutrition, anemia
Malnutrition
2
Short stature, anemia, constipation
Alopecia
2
Malnutrition, chronic abdominal pain
Constipation
2
Total
Idiopathic thrombocytopenic purpura
1
Aphthous stomatitis
1
Chronic fatigue
1
Total
24

No
3
2
1
1
1
8
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The majority of those with asymptomatic CD were
diagnosed because of screening families in whom there
was an individual with CD (7 cases) and patients with
type 1 diabetes mellitus (3 cases), followed by and
incidental finding on upper endoscopy (2 cases).
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No patient showed exclusive bulbar abnormalities.
Consistently with primary study objective, the correlation
between severity of intestinal damage and form of CD
manifestation was examined. Table 3 presents the
distribution of mucosal damage in various forms of the disease.

Table 3. Severity of intestinal damage in children with classical, atypical monosymptomatic, atypical oligosymptomatic, and asymptomatic
form of CD
Marsh type of small bowel mucosal damage
Form of CD
Type 2
Type 3a
Type 3b
Type 3c
Total
Classical
0
6
18
17
41
Atypical oligosymp.
0
1
4
3
8
Atypical monosymp.
1
6
9
8
24
Asymptom.
1
6
4
1
12
Total
2
19
35
29
85

There was no significant difference in type of small
bowel mucosal damage between classical, atypical and
asymptomatic form of the disease (p=0.079). Furthermore,
there was no difference in type of small bowel mucosal
damage between classical, atypical monosymptomatic,
atypical oligosymptomatic and asymptomatic form of CD
(p=0.190). There was no difference in the degree of small

bowel mucosal damage between forms of CD
manifestation.
This study also examined the correlation between
uniformity of changes pertinent to intestinal damage and
forms of CD manifestation. Figure 1 shows distribution of
uniformity of changes across various forms of the disease.
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Figure 1. Uniformity (%) of small bowel mucosal changes in various forms of CD manifestation

Among patients with atypical CD, 58.33% (14/24)
monosymptomatic patients had uniform mucosal
involvement, while it was present in 75% (6/8) of
oligosymptomatic patients.
The analysis of difference of uniformity of small bowel
mucosal changes among classical, atypical and
asymptomatic form of the disease yielded p=0.882. By
comparing classical and atypical, classical and
asymptomatic, atypical and asymptomatic, and mono- and

oligosymptomatic form, no significant difference was
observed in uniformity of changes between various pairs
of forms of the disease (p=0.767, p=0.633, p=0.800 and
p=0.399, respectively).
Furthermore, this study examined the correlation
between level of mucosal damage and uniformity of
changes. Table 4 shows empirical frequencies of
uniformity of morphological damage across all forms of
the disease.

Table 4. Uniformity of small bowel mucosal changes in various types of damage
Marsh type of small bowel mucosal changes
Uniformity of changes in all forms
Type 2
Type 3a
Type 3b
Type 3c
Uniform changes
2
8
20
24
Nonuniform changes
0
11
15
5
Total
2
19
35
29

All types
54
31
85
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It may be concluded that uniform changes are
significantly more common in patients with more severe
small bowel mucosal damage, while nonuniform changes
occur more commonly in patients with less severe
mucosal damage (p=0.017).

4. Discussion
The main finding of this study is that the degree of
small bowel mucosal damage and uniformity of changes
do not correlate with clinical forms of CD manifestation.
The findings of other studies regarding this correlation are
conflicting.
Two studies of children with CD yielded findings
similar to those of this study [7], [8]. In a large study by
Brar et al. that included 499 adult subjects, among patients
with diarrhea, no severe level of villous atrophy was
observed compared to patients with atypical/silent mode
of presentation [9]. Authors argued that other factors that
may contribute to diarrhea, such as abnormalities of
serotonin metabolism. Our sample of 85 patients also
showed no difference in type of small bowel mucosal
damage among various forms of CD manifestation
(classical, asymptomatic, mono- and oligosymptomatic).
Some authors believe that flattened mucosa seen in
patients with CD does not always have to result in
symptoms and that clinical presentation is more likely
correlated with length of the affected portion of bowel
[10]. Marsh also suggested the extent of enteropathy, i.e.
length of involved small bowel, as an explanation for the
presence of diarrheal syndrome [11]. Conversely, Murray
et al. in their latest study from 2008 that included patients
in whom the entire length of small bowel was analyzed
using video capsule, found that the extent of visible
enteropathy does not explain differences in clinical
presentation [12].
In CD, the level of histological damage in duodenum
may be variable, even within the same fragment [13].
Bonamico et at. believe that the clinical presentation does
not correlate with histological findings of patchiness [14].
Our data did not show any difference in uniformity of
changes among various clinical forms either. On the other
hand, progression of histological changes caused
increased level of uniformity in more severe forms of
enteropathy.
Tursi et al. have different opinion compared to the
above mentioned [15]. Their study that included younger
individuals with silent form of the disease showed
increased frequency of mild and moderate histological
mucosal changes. Other authors also believe that the
degree of small bowel damage may correlate with clinical
presentation of CD [16,17]. The attitude of the North
American Society for Pediatric Gastroenterology,
Hepatology and Nutrition (NASPHGAN) is that the
milder changes and patchy lesions may be more likely
when CD is diagnosed in patients with minimal or no
symptoms [18].
Celiac disease features a spectrum of histological
changes that develop over years through a dynamic
process, starting from normal morphology, through
inflammation, to crypt hyperplasia and villous atrophy.
Clinical spectrum of CD includes patients with classical
gastrointestinal symptoms and those with no complaints,

who are diagnosed by screening of risk groups [19]. If the
clinical manifestations of the disease would correlate with
histological changes, milder forms would produce
asymptomatic or atypical forms with less severe
symptoms, while on the other end of the spectrum, villous
atrophy would produce classical form of manifestation or
atypical forms with apparent symptoms. Using this
analogy, nonuniform changes should also be related to
milder clinical forms, while clinical and biological
features would depend on the area of noninvolved small
bowel that would be able to compensate for a functional
defect to a certain level. Our findings do not confirm this
logical sequence of events. This is also suggested by
several additional examples.
In the clinical practice, there are patients who have
complaints even before histological changes develop on
small bowel mucosa [20]. In up to 20% of patients, there
is no detectable atrophy on duodenal biopsies after
reintroduction of gluten in the diet, with persistence of
serological markers (latent CD) [21]. Complaints may go
away after administration of gluten free diet in spite of
persistent enteropathy [22]. It is very likely that some
other factors may influence development and
manifestations of this multifactorial disease. It is known
that homozygotes for DQB1*0201 alleles have more
severe forms of CD with higher degree of villous atrophy,
while patients with potential form of CD more commonly
have HLA-DQB1*0302 and HLA-DQB1*0603 alleles
[23,24]. Furthermore, environmental risk factors for the
disease should be also taken into account, such as time of
introduction of gluten in the diet, its amount, and breast
feeding. [25,26]. Some authors think that small intestinal
bacterial overgrowth secondary to motility disorder may
also play a role in both symptom development and their
persistence after introduction of gluten free diet [27].

5. Conclusion
Uniformity of enteropathy does not seem to depend on
clinical form of the disease, while uniform small bowel
mucosal damage appears to be more common in cases of
more severe degrees of intestinal damage. The degree of
intestinal damage is not related, nor does it determine the
wide spectrum of clinical manifestations of CD.
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