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Abstract
Background. Celiac disease is a chronic gluten intolerance which can cause small intestinal inflammatory lesions 
of different intensity, scope and distribution. 
Objectives. The aim of the study was to assess the distribution and scope of lesions revealed by endoscopy in the 
small intestine of children and adolescents with untreated celiac disease.
Material and Methods. A total of nine patients aged from 15 to 18 years (average age: 16 years) were enrolled in 
the study, including seven girls and two boys who had been diagnosed with histologically confirmed celiac disease. 
Following a bowel cleansing all the patients were subjected to examination of the small intestine using an endo-
scopic capsule (EndoCapsule EC, Olympus, Tokyo, Japan).
Results. The examination was complete in eight of the patients. In six patients the capsule endoscopy revealed 
continuous lesions in the duodenum and the proximal small intestine. In one child continuous lesions occurred 
only in a short section of the bowel, within the duodenum. In one patient the abnormalities were located in the 
proximal small intestine without any lesions in duodenum. In one case, segmental lesions were observed in the 
distal small intestine, without any lesions in the duodenum or in the proximal part of the bowel. The results for the 
endoscopic markers of celiac disease were as follows: in all the patients a significant shortening or complete lack 
of villous structure was noted; in six patients scalloping was observed at the peaks of the circular folds; in three 
patients granulation was observed; and in three patients a mosaic mucosal pattern was noted.
Conclusions. The most frequent type of lesions revealed by capsule endoscopy in pediatric patients with untreated 
celiac disease seems to be continuous lesions in the duodenum and the proximal small intestine. Some patients 
can develop macroscopic lesions (and probably microscopic ones as well) that are beyond the reach of traditional 
endoscopy. In such cases, capsule endoscopy can help to determine and diagnose celiac disease and to establish the 
need for lifelong dietary treatment (Adv Clin Exp Med 2014, 23, 5, 785–790).
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Celiac disease is a systemic disease of immu-
nologic background caused by gluten and gluten- 
-associated prolamins in people with genetic pre-
dispositions. Its characteristics include a variable 
clinical picture, the presence of specific antibod-
ies of the DQ2 and DQ8 haplotype, and enterop-
athy [1]. Currently, the antibodies used for sero-
logical diagnostics of celiac disease are antibodies 
against tissue transglutaminase, deamidated glia-
din peptides and the endomysium of the smooth 

muscles of the gastrointestinal tract [2]. The ba-
sis for a diagnosis of celiac disease is confirmation 
of histopathological lesions type 2 or 3, according 
to the Marsh classification as modified by Ober-
huber, i.e. crypt hyperplasia, an increased intraepi-
thelial lymphocyte count (over 25 lymphocytes per 
100 enterocytes), with or without villous atrophy 
within the small intestinal mucosa. A biopsy of the 
small intestine can be skipped only if the patient 
shows signs indicating celiac disease, has increased 
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levels of antibodies against tissue transglutaminase 
(exceeding the norm 10 times), has serum antibod-
ies against the endomysium of the smooth muscles 
of the gastrointestinal tract and has a genetic pre-
disposition to celiac disease [1]. 

The few papers published so far indicate that 
in the majority of patients, the lesions character-
istic to celiac disease are located within the mu-
cous membrane of the duodenum and the proxi-
mal part of the small intestine [3]. In a small group 
of patients, focal or continuous lesions may occur 
in the whole small intestine. Cases have been re-
ported in which villous atrophy and intraepithe-
lial lymphocytosis, characteristic of celiac disease, 
were identified in biopsy specimens of the mucous 
membrane of the terminal part of the ileum, tak-
en during ileocolonoscopy [4]. Every tenth celiac 
disease patient has isolated lesions in the duode-
nal bulb [5, 6]. A few patients have microscop-
ic and macroscopic lesions in further parts of the 
small intestine without any abnormalities in the 
duodenum, which makes it impossible to con-
firm celiac disease based on biopsy specimens tak-
en from mucous membranes during a traditional 
gastroduodenoscopy [3]. 

The so-called endoscopic markers of celiac 
disease include shortening and thickening of in-
testinal villi, or a lack of intestinal villi (fissures); 
flattening or a lack of circular folds; fissures of the 
mucosa, a mosaic mucosal pattern or granulation 
of the mucosa [12, 15]. The positive predictive val-
ue of endoscopic markers of celiac disease has been 
assessed at 68%; more specifically, a mosaic struc-
ture of the duodenal mucosa has been assessed at 
65%, granulation of mucosa at 75.5% and scallop-
ing of circular folds at 64.4% [16]. According to 
various data, those markers are present in 67–93% 
patients with celiac disease [15]. 

The aim of the present study was to assess the 
presence, range and distribution of macroscopic 
small intestine lesions in patients newly diagnosed 
with celiac disease.

Material and Methods
Nine patients aged from 15 to 18 years (aver-

age age 16 years) were enrolled in the study, in-
cluding 7 girls and 2 boys who were diagnosed 
with celiac disease based on their clinical picture; 
tests determining the presence of anti-endomysial 
and/or anti-transglutaminase antibodies and his-
topathological examinations of biopsy specimens 
taken from the small intestine. 

The levels of serum IgA antibodies were de-
termined in all the patients in the study and were 
found to be normal in every case. The levels of 

serum IgA antibodies against tissue transgluta-
minase was determined using the ELISA method 
(Euroimmun Polska, Wrocław) in the Department 
of Laboratory Diagnostics at the Ludwik Rydygi-
er Collegium Medicum in Bydgoszcz, Poland. 
A level ≥ 20 RU/mL was considered abnormal. 
The presence of serum IgA antibodies against en-
domysium was determined using the indirect im-
munofluorescence method with monkey esopha-
gus as the antigen (Euroimmun) in the Laboratory 
of Immunodermatology and Skin Allergic Diseas-
es at the Ludwik Rydygier Collegium Medicum in 
Bydgoszcz.

For each patient, an endoscopic biopsy of the 
small intestine was performed and at least 5 mu-
cosa specimens were taken, including 1 taken from 
the duodenal bulb. The histopathological assess-
ment of the biopsy specimens was performed at 
the Department of Clinical Pathomorphology us-
ing the Marsh classification as modified by Ober-
huber. In 8 of the patients, microscopic lesions 
characteristic of celiac disease were found within 
the small intestine (3a lesions in 2 patients, 3b le-
sions in 3 patients, and 3c lesions in 3 patients). In 
1 female patient who had antibodies against endo-
mysium, a very high level of antibodies against tis-
sue transglutaminase and a confirmed predisposi-
tion to celiac disease (alleles HLA-DQ2 present), 
no microscopic lesions characteristic to celiac dis-
ease were found even after small intestinal endo-
scopic biopsies were performed twice. 

After bowel cleansing using a polyethylene 
glycol preparation (3–4 liters of Fortrans), all 9 pa-
tients underwent an examination of the small in-
testine using an endoscopic capsule (EndoCapsule 
EC, Olympus, Tokyo, Japan). The analysis of the 
endoscopic pictures from all the patients was per-
formed by the same gastroenterologist (A.S-P).

Results
The duration of the capsule’s operation was 

from 4 h 38 min to 9 h 16 min (on average 8 h 
4 min). For eight patients the examination of the 
small intestine was complete. In one case, during 
8 h and 54 min of examination, the capsule did not 
reach the ileocecal valve. 

In 6 of the 9 patients examined, the capsule en-
doscopy picture revealed continuous lesions in the 
duodenum and the initial part of the small intes-
tine. In 1 child, continuous lesions occurred on-
ly in a short section of the bowel, within the du-
odenum. In 1 patient, the abnormalities revealed 
by endoscopy were located in the proximal part of 
the small intestine without any lesions in the duo-
denum. In 1 case, segmental lesions were observed 
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in the distal part of the small intestine, without 
any lesions in the duodenum or in the proximal 
part of the bowel; in that patient, examination of 
2 separate mucosa biopsy specimens did not re-
veal any microscopic lesions characteristic of ce-
liac disease.

The results for the endoscopic markers of ce-
liac disease were as follows: In all patients, signifi-
cant shortening of villous structure or a complete 
lack of villous structure was noted; in 6 patients fis-
sures were observed at the peaks of circular folds; 
in 3 patients there was granulation of the mucosa; 
in 3 patients there was a mosaic mucosal pattern.

The characteristics of the study group, includ-
ing the data about the type and range of the le-
sions in the endoscopic capsule picture, are shown 
in Table 1.

Discussion
The endoscopic capsule was registered in Jan-

uary 2004 as a small intestinal diagnostic method 
suitable for children over 10 years old; in the liter-
ature; however, there are reports of capsule endos-
copy examinations being performed on patients as 
young as 2–3 years old, and even on infants [7, 8]. 
The indications for performing capsule endoscopy 
in children are diverse, and are similar to those for 
adult patients. They include overt and latent bleed-
ing from the gastrointestinal tract, including bleed-
ing from vascular malformations in the course of 
Schőnlein-Henoch disease, and from Meckel’s di-
verticulum; inflammatory diseases of the small in-
testine, including Crohn’s disease, celiac disease, 
protein-losing enteropathy, polyps and polyposis 
syndromes, including Peutz-Jeghers syndrome and 
familial adenomatous polyposis; and small intes-
tine damage associated with chemotherapy, radio-
therapy and graft vs. host disease [8]. The group of 
pediatric patients who are the most frequently di-
agnosed using the endoscopic capsule are Crohn’s 
disease patients, in whom the examination is per-
formed in order to diagnose the disease, and to 
monitor its severity and the efficacy of treatment. 
These are the reasons for performing 54–86% of 
pediatric examinations of the small intestine using 
capsule endoscopy [9, 10]. 

The value of examinations of the small intes-
tine performed using capsule endoscopy in the di-
agnosis of celiac disease was confirmed in a me-
ta-analysis published in 2012, based on which the 
sensitivity of the examination was assessed at 89% 
and the specificity at 95% [11]. In celiac disease pa-
tients capsule endoscopy of the small intestine is 
recommended in 2 clinical situations. 

Capsule endoscopy should be performed 
in patients for whom gastroduodenoscopy and 
a small-intestine biopsy is not recommended due 
to the risk of significant bleeding, e.g. in cases of 
concomitant purpura; or when gastroduodenos-
copy with a small-intestine biopsy cannot be per-
formed due to a lack of consent from the patient or 
his/her legal guardians; or if, despite strong clini-
cal suspicion of the disease, the lesions character-
istic of celiac disease cannot be determined on the 
basis of biopsy specimens from small intestinal 
mucosa [12]. 

Capsule endoscopy should also be offered to 
patients with celiac disease that is not responding 

Fig. 1. Granulation and absolute lack of villous struc-
ture of the mucous membrane in the small intestine 
(patient 4)

Fig. 2. Fissures of the mucous membrane in the small 
intestine observed by capsule endoscopy (patient 6)
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to dietary treatment (refractory celiac disease). In 
such patients, using the endoscopic capsule per-
mits severe complications of the disease to be diag-
nosed, such as ulcerative jejunitis, adenocarcino-
ma or lymphoma of the small intestine [13, 14]. 

In the present study, capsule endoscopy of the 
small intestine was performed in 9 untreated pe-
diatric patients, 8 of whom had a histopathologi-
cal diagnosis of celiac disease; 1 female patient was 
diagnosed with celiac disease based on clinical, se-
rological and genetic criteria, but 2 biopsies of the 
small intestine failed to reveal any microscopic le-
sions characteristic of celiac disease. The examina-
tions were performed in order to assess the loca-
tion, distribution and range of lesions determined 
by endoscopy in the small intestine. To date, such 
assessments had only been performed in untreated 
adult celiac disease patients [3].

In the current study, the examinations by cap-
sule endoscopy found lesions in the small intes-
tines of all the patients. This confirms the high 
sensitivity of this method of examining the small 
intestine in patients with celiac disease, which has 
been assessed at 89% on the basis of a meta-analy-
sis of available studies [11].

The present study showed that most pediatric 
patients with untreated celiac disease have abnor-
malities determined by endoscopy beginning in the 
proximal part of the duodenum and stretching con-
tinuously into the jejunum or, less frequently, end-
ing in the duodenum. Continuous macroscopic le-
sions in the duodenum, with or without segmental 
lesions within the jejunum, were reported by Mur-
ray et al. [3] in 91% of adult celiac disease patients 
in whom capsule endoscopy was performed.

The present study included one very difficult 
case, from the diagnostic point of view, with lesions 
determined by endoscopy in the proximal part of 
the small intestine and no lesions in the duodenum. 
Lesions with similar localization were observed 
by Murray et al. [3] in one adult patient with un-
treated celiac disease. In the present study, this fe-
male patient had had a classic gastroduodenoscopy 

showing a normal endoscopic picture of the duo-
denum, and a normal microscopic picture of nu-
merous biopsy specimens of the duodenal mucous 
membrane, taken during the endoscopy. Howev-
er, recurring abnormal results of various serologi-
cal tests, as well as a confirmation of a genetic pre-
disposition in the form of alleles coding HLA DQ2 
in the patient with iron deficiency anemia, provid-
ed a basis for a diagnosis of celiac disease without 
confirmation by the small-intestine biopsy. The 
examination of the small intestine by capsule en-
doscopy confirmed the incidence of macroscopic 
(and probably also microscopic) lesions in the je-
junum, which are beyond the reach of traditional 
gastroduodenoscopy.

In the current study, only 1 patient had seg-
mental lesions in the small intestine in the picture 
obtained by capsule endoscopy. Interestingly, those 
lesions were found in the further part of the small 
intestine, and were not accompanied by any visi-
ble pathology of the duodenum and the proximal 
part of the small intestine. In that case, the results 
of capsule endoscopy only confirmed the diagnosis 
based on the results of serological and histopatho-
logical examinations of biopsy specimens from the 
mucous membrane of the duodenum, where 3a le-
sions (according to the Marsh grading system) were 
found. The low intensity of the microscopic lesions 
can explain the lack of endoscopic markers of celi-
ac disease. In a study by Murray et al. [3], in 3 out 
of 38 patients, no abnormalities were found with 
capsule endoscopy, despite a total lack of villi de-
termined by small intestine biopsy.

The most frequent type of lesion revealed by 
endoscopy in pediatric patients with untreated ce-
liac disease seems to be continuous lesions in the 
duodenum and the proximal part of the small in-
testine. Some patients can develop macroscopic le-
sions (and probably also microscopic ones) that 
are beyond the reach of traditional endoscopy. In 
such cases, capsule endoscopy can help to clearly 
determine and diagnose celiac disease and to es-
tablish the need for lifelong dietary treatment.
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