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           Introduction 

 Celiac disease (CD) is induced by the ingestion 
of gluten—a major storage protein of wheat, bar-
ley, and rye—resulting in small bowel mucosal 
lesions in genetically predisposed persons who 
are positive for HLA DQ2 or DQ8 haplotypes. 
The typical presentation of CD is chronic diar-
rhea, emaciation, anemia, malabsorption, and 
abdominal pain, which resolves with a gluten- 
free diet. However, isolated chronic abdominal 
pain, constipation, weight loss, neurologic symp-
toms, dermatitis herpetiformis, autoimmune 
thyropathy, or hypofertility may also be the ini-

tial presentation. In addition, silent forms exist 
and may present with iron-defi ciency anemia, 
hypoproteinemia, hypocalcemia, elevated liver 
enzymes, osteoporosis, or there may be inciden-
tal recognition at endoscopy performed for other 
reasons [ 1 ]. 

 An infl ammatory reaction mediated by CD4+ 
T cells is triggered and leads to villous atrophy 
and intraepithelial lymphocytic infi ltration. Both 
are the key histological markers of CD. The main 
histological classifi cation later revised by 
Oberhuber [ 2 ] was reported by Marsh [ 3 ] and 
defi nes stage 1 CD by the presence of an isolated 
increase in intraepithelial lymphocytes (>40 
intraepithelial lymphocytes per 100 enterocytes); 
stage 2 is characterized by crypt hyperplasia; and 
stage 3 is associated with villous atrophy, classi-
fi ed from 3A to 3C depending on its degree 
(either partial, subtotal, or total). The diagnosis 
of CD requires the combination of elevated IgA 
antitissue transglutaminase antibodies and histo-
logical analysis of duodenal biopsies. In cases 
where there is a high-clinical probability of CD, 
both tests are usually performed at the same time. 
In cases of low- clinical probability, recent 
American College of Gastroenterology (ACG) 
guidelines suggest starting with serologic testing, 
including a total IgA measurement, in order to 
rule out IgA defi ciency. If IgA defi ciency is 
 present, then IgG antitissue transglutaminase and 
IgG antideamidated gliadin measurements should 
be performed. Endoscopy should then be limited 
to patients with positive serological markers [ 4 ]. 
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 Except in the case of children with restrictive 
diagnostic criteria (clinical features suggestive of 
CD, IgA antitissue transglutaminase >10 times 
the normal values, positive antiendomysial serol-
ogy, and confi rmed HLA DQ2 haplotype), all CD 
diagnoses require upper gastrointestinal endos-
copy with duodenal biopsies [ 4 ,  5 ]. Furthermore, 
endoscopy is of paramount importance in the fol-
low-up and the diagnosis of complications of CD.  

    Assessment of Villous Atrophy 
Through Upper Endoscopy 

    White Light Endoscopy 

 The recognition of villous atrophy at endoscopic 
examination of the duodenal mucosa may be of 
help in two situations. First, in order to choose 
the sites where biopsies should be performed to 
obtain histological confi rmation of a suspected 
CD, and second, in patients investigated for non-
specifi c digestive symptoms, such as dyspepsia 
or epigastric pain for example [ 6 ]. The following 
endoscopic features have been described as 
endoscopic markers of CD (Figs.  11.1  and  11.2 , 
Video  11.1 ):  
•    Reduction or loss of duodenal folds, with a 

sensitivity of 47–88 % and a specifi city of 
83–97 % [ 7 ,  8 ].  

•   Scalloping of the mucosa, described as a notched 
and nodular appearance of the duodenal folds, 

with a sensitivity varying from 6 to 44 % [ 8 ,  9 ] 
and a specifi city of 94–100 % [ 8 ,  10 ].  

•   Mosaic pattern or cobblestone appearance of 
the duodenal surface, with a sensitivity of 
12 % and a specifi city of 100 % for CD [ 8 ].  

•   Nodularity, also described in the duodenal 
bulb [ 11 ], has a sensitivity of 6 % and a speci-
fi city of 95 % for the diagnosis of CD [ 8 ].  

•   Evidence of submucosal vasculature [ 12 ]. 
Mucosal fi ssures, crevices, or grooves [ 10 , 
 12 ,   13 ].    
 The presence of any endoscopic marker of 

CD has a sensitivity of 37–94 % [ 14 ,  15 ] and 
a specifi city of 92–100 % [ 15 ,  16 ]. The most 
reliable endoscopic marker in terms of sensitiv-
ity appears to be the loss of the duodenal folds, 
however, with very heterogeneous values among 
published studies [ 17 ]. The specifi city of these 
endoscopic markers of CD is good, with num-
bers ranging from 92 to 100 % [ 17 ]. Among dif-
ferential diagnoses, nonceliac causes of villous 
atrophy, such as Whipple’s disease, enteropa-
thy associated with primary hypogammaglobu-
linemia, autoimmune enteropathy, drug-induced 
toxic enteropathies (angiotensin II receptor blok-
ers, mycophenolate mofetil), and tropical sprue 
should be considered [ 4 ,  18 ]. 

 These specifi c endoscopic markers left aside, 
the judgment of the endoscopist on possible vil-
lous atrophy seems to be quite reliable. Although 
conducted without high-resolution videoendo-
scopes in most studies, white light endoscopic 

  Fig. 11.1    Normal duodenal villi after ( a ) air insuffl ation and ( b ) water immersion       
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examination alone could predict the diagnosis of 
villous atrophy in more than 50 % of cases [ 10 ]. 
A study including 87 patients in an expert endos-
copy center even reported sensitivity, specifi city, 
and positive and negative predictive values of 
94 %, 100 %, 100 %, and 96 %, respectively [ 12 ]. 
The ability of white light endoscopic examina-
tion alone to predict villous atrophy is, however, 
uncertain, since villous atrophy may be patchy, 
and early stages of villous atrophy are not easily 
identifi ed by endoscopy [ 18 ,  19 ]. Hence, mucosal 
biopsies should be performed even in an endo-
scopically normal duodenal mucosa.  

    Advanced Endoscopic Imaging 
Techniques 

 Numerous techniques have been assessed to 
improve the visualization of the mucosal pattern 

in the duodenum. First and foremost, Cammarota 
et al. have demonstrated the interest of the 
“immersion technique”; i.e., the observation of 
duodenal mucosa after air exsuffl ation and instil-
lation of 90–150 mL of water in the duodenal 
lumen. As presented in Figs.  11.1  and  11.2 , and 
confi rmed by several studies from this group, the 
water immersion technique could improve the 
sensitivity of upper endoscopy for the diagnosis 
of villous atrophy to more than 90 % [ 20 ]. 
However, these promising results have not been 
confi rmed by other teams. 

 Chromoendoscopy appears to enhance the 
borders of fl at lesions in the colon, stomach, and 
duodenum, but there is little data in the literature 
to suggest a benefi t of dye spraying in the 
 duodenum to increase the detection of villous 
atrophy. Methylene blue chromoendoscopy, even 
in expert hands, did not bring any improvement 
in the diagnosis of villous atrophy [ 12 ]. Indigo 

  Fig. 11.2    Endoscopic features suggestive of celiac disease. ( a ) Mucosal fi ssures, grooves, and scalloping of the duode-
nal mucosa. Focal villous atrophy with ( b ,  c ) air insuffl ation and ( d ) after water immersion       
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carmine in combination with magnifi cation 
endoscopy showed greater than 90 % sensitivity 
for villous atrophy, including partial villous atro-
phy [ 13 ]. A second work confi rmed the interest 
of indigo carmine dye spraying, with or without 
magnifi cation endoscopy, to improve the detec-
tion of villous atrophy, especially in the duodenal 
bulb [ 21 ]. 

 Magnifi cation endoscopy may improve the 
sensitivity of endoscopy for the diagnosis of vil-
lous atrophy, with numbers ranging from 90 to 
100 %, either alone [ 22 – 24 ], associated with ace-
tic acid [ 14 ] or indigo carmine dye spraying [ 13 ]. 
Cammarota et al. even reported a 100 % sensibil-
ity of magnifi cation endoscopy coupled with the 
water immersion technique [ 23 ]. 

 Optical coherence tomography (OCT), an 
imaging technique similar to the B mode ultraso-
nography, used by ophthalmologists to assess 
retinal disorders, has recently been applied to 
digestive endoscopy. Masci et al. have reported in 
two studies an acceptable concordance between 
villous atrophy diagnosed by OCT and patholog-
ical examination of duodenal biopsies, resulting 
in a sensitivity of 82 % and a specifi city of 100 % 
[ 25 ,  26 ]. 

 Endocytoscopy is a novel diagnostic tech-
nique allowing for in vivo real-time visualiza-
tion of the mucosa under 450× magnifi cation. 
This noninvasive technique has been shown to 
be useful in in vivo and real-time and can ade-
quately characterize the villous architecture of 
the duodenal mucosa in patients with celiac dis-
ease. Moreover, endocytoscopy accurately iden-
tifi es mucosal histopathology of advanced CD 
[ 27 ,  28 ]. 

 The potential contribution of confocal endo-
microscopy to the diagnosis of celiac disease 
has been evaluated of course, with the promising 
capability of assessing both the degree of villous 
atrophy and the density of intraepithelial lympho-
cytes. Three studies have been published to date, 
all using a device from Pentax ®  which is cur-
rently unavailable [ 29 – 31 ]. Despite an 80–100 % 
overall specifi city, sensitivity values for villous 
atrophy, crypt hyperplasia, and intraepithelial 
lymphocyte infi ltration were 70–74 %, 52 %, and 
81 %, respectively. 

 In conclusion, advanced endoscopic imaging 
techniques have not changed much over time in 
the endoscopic evaluation of a patient with sus-
pected CD. The evidence thus far for clinical 
practice suggests that high-defi nition white light 
upper videoendoscopy and careful examination 
of the mucosa for patchy lesions are the most 
effective methods and remain the standard proto-
col for diagnosing CD. Recent studies suggest 
that water immersion and/or indigo carmine dye 
spraying preceding mucosal biopsies may also be 
helpful.  

    Intestinal Biopsy Technique 

 Intestinal mucosal biopsies remain the corner-
stone of the diagnosis of CD. They should be 
repeated after 6–12 months on a gluten-free diet, 
in order to assess the healing of duodenal mucosa 
and the new growth of duodenal villi. Complete 
mucosal healing is variable in adults, and usually 
requires 2–3 years [ 32 ]. However, complete 
mucosal healing of the duodenum has been asso-
ciated with a good prognosis, because of a lower 
rate of T cell lymphoma [ 33 ]. Hence, the 
American College of Gastroenterology clinical 
guidelines recommend that the fi rst assessment 
of villous architecture recovery of duodenal his-
tology should wait until 2 years on a gluten-free 
diet (even in case of symptom regression and nor-
malization of antibody levels), or 6–12 months in 
case of nonresponsive CD [ 4 ]. 

 The current guidelines recommend that the 
endoscopist should obtain at least four biopsies 
from the second portion of the duodenum and 
one or two biopsies in the duodenal bulb [ 4 ]. 
Indeed, villous atrophy, along with other histo-
logical abnormalities, can be patchy in the small 
intestine [ 34 ], and the number of 4 is a cutoff 
above which the sensitivity of biopsies rises sig-
nifi cantly [ 35 ]. About 10 % of patients with CD 
have a villous atrophy restricted to the duodenal 
bulb [ 36 ]: hence, one or two biopsies, ideally in 
the 9 and 12 o’clock positions, should be added 
to the four biopsies from the second portion of 
the duodenum [ 4 ]. However, gastroenterologists 
should be aware of potential pitfalls in the inter-
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pretation of these duodenal bulb biopsies, due to 
peptic duodenitis or the epithelial changes in the 
immediate vicinity of Brünner’s glands. 

 Jumbo biopsy forceps have not been proven 
superior to standard biopsy forceps [ 37 ]. Expert 
opinion suggests that only a single biopsy speci-
men should be obtained with each pass of the 
biopsy forceps, in order to collect relatively large 
biopsy specimens [ 4 ].   

    Other Endoscopic Findings in Celiac 
Disease Patients 

 Villous atrophy left aside, gastroesophageal 
refl ux disease is the most prevalent endoscopic 
fi nding in celiac patients, and interestingly, dys-
peptic symptoms typically regress under a gluten- 
free diet. Celiac disease is associated with a 
decrease in the basal pressure of the lower esoph-
ageal sphincter and peptic esophagitis is twice as 
frequent in CD patients as in nonceliac dyspeptic 
controls [ 38 ]. Along with this fi nding, the preva-
lence of Barrett’s esophagus may be twice as 
high in CD patients as in controls [ 39 ]. Nonerosive 
gastric mucosal lesions, typically varioliform, 
have also been reported to be associated with 
CD. Histologically, they present as lymphocytic 
gastritis, of which the signifi cance is still under 
debate [ 18 ]. 

 Ulcers, strictures, or protruding lesions can be 
observed in any part of the small bowel in CD 
patients. These lesions are highly suspicious of a 
malignant T cell proliferation or, more seldom, of 
an adenocarcinoma, and should be biopsied. 
Strong consideration should be given for sending 
the patient to an expert center. 

 Intraepithelial lymphocytic infi ltrate of the 
terminal ileum has been reported in association 
with CD, and this fi nding should lead the endos-
copist to perform duodenal biopsies to rule out 
villous atrophy [ 40 ]. Finally, CD is more fre-
quently associated with other digestive condi-
tions, such as microscopic colitis (either 
lymphocytic or collagenous colitis) or infl amma-
tory bowel disease. These conditions should be 
searched for in case of persistent diarrhea or 
abdominal pain on a strict gluten-free diet [ 18 ].  

    Small Bowel Capsule Endoscopy 
in Celiac Disease 

 Small bowel capsule endoscopy (CE) is a promis-
ing technique in the fi eld of CD because of its abil-
ity to image the entire small bowel mucosa with 
high-quality pictures. Of note, the presence of fl uid 
enhances the visualization of intestinal villi. 
Furthermore, it is less invasive than upper endos-
copy, and thus more acceptable for patients. The 
main limitation of CE in CD is the risk of capsule 
retention proximal to a stricture, but this is relatively 
rare in this setting. However, radiological imaging 
of the small bowel using magnetic resonance (MR) 
or computed tomography (CT) enterography or the 
patency capsule should always precede CE in the 
presence of abdominal pain compatible with 
obstruction and/or a small bowel stricture. 

 The sensitivity of CE for the diagnosis of CD 
ranges from 77 to 92 %, with a specifi city of 
91–100 % [ 41 ,  42 ]. These diagnostic perfor-
mances may be even better than those of optical 
endoscopy. However, histological assessment of 
the duodenal mucosa remains mandatory to 
establish the diagnosis of CD, and CE remains 
restricted to patients with a high clinical and bio-
logical suspicion of CD and who either refuse 
upper endoscopy, or have normal or indefi nite 
biopsies for CD [ 41 ]. The endoscopic markers of 
CD are the same as in optical endoscopy: reduced 
duodenal folds, scalloping of folds, mucosal fi s-
sures, crevices or grooves, mosaic pattern, and 
visible submucosal vessels. These signs should 
draw the attention of the gastroenterologist inter-
preting a small bowel capsule study and typical 
features can be seen (Fig.  11.3  and Video  11.2 ).  

 The biggest impact of CE in CD is the diag-
nostic workup of nonresponsive or complicated 
CD. In nonresponsive CD, after 6–12 months 
of a well-conducted gluten-free diet, the patient 
should undergo further diagnostic investigations, 
searching for causes of refractory celiac disease. 
Once radiological imaging of the small bowel has 
excluded a digestive stricture, CE should be con-
sidered to search for small bowel ulcers, especially 
located beyond the distal  duodenum. The results 
of the capsule study can aid the endoscopist in 
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choosing between standard esogastroduodenos-
copy, push enteroscopy, or deep enteroscopy [ 43 , 
 44 ]. It should be noted that there are currently no 
national or international guidelines to support this 
management, given the relatively high prevalence 
of small bowel mucosal ulcers (generally attrib-
utable to nonsteroidal anti- infl ammatory drug 
[NSAID] intake) in CE procedures performed in 
uncomplicated CD patients [ 45 ]. CE could also 
play a role in the annual follow- up of patients 
with refractory celiac disease, by searching for 
jejunal or ileal mucosal ulcers suggesting ulcer-
ative jejunitis or malignant transformation of CD.  

    Role of Enteroscopy in Celiac 
Disease 

 Push enteroscopy, balloon-assisted enteroscopy, 
and/or spiral enteroscopy have very few indica-
tions in CD, especially since the development of 
small bowel capsule endoscopy. It is a time- 
consuming and invasive procedure, carrying a 
risk of perforation in patients with diseased small 
bowel. Rarely, does enteroscopy add much in the 
evaluation of CD. Since mucosal lesions are 
known to be patchy in CD, some physicians have 

advocated for enteroscopy in order to obtain jeju-
nal mucosal samples, particularly when duodenal 
biopsies are normal. However, several studies 
have shown that the diagnostic yield of jejunal 
biopsies in this setting is insignifi cant. Cellier 
et al. demonstrated that enteroscopy did not 
change the management of responsive CD 
patients [ 46 ]. In another study including more 
than 140 patients, Thijs et al. found a 2 % rate of 
pathological jejunal biopsies when duodenal 
biopsies were normal [ 47 ]. Meijer et al. reported 
a 6 % clinically signifi cant discrepancy between 
duodenal and jejunal biopsies in more than 100 
celiac patients [ 48 ]. Given the 96 % sensitivity of 
the duodenal biopsies (including duodenal bulb 
biopsies) for the diagnosis of CD, there is little 
data to support routine upper enteroscopy in the 
diagnosis of CD for patients with positive serol-
ogy and negative duodenal biopsies [ 4 ]. 

 In contrast, for nonresponsive or complicated 
CD, enteroscopy remains a useful diagnostic tool. 
Refractory celiac disease is defi ned by the persis-
tence of villous atrophy after at least 6 months on 
a strict gluten-free diet, in the absence of another 
cause of villous atrophy [ 1 ]. Type I disease, in 
which the phenotype of intraepithelial lympho-
cytes is normal, should be distinguished from type 

  Fig. 11.3    Endoscopic features of celiac disease on capsule endoscopy. ( a ) Villous atrophy and scalloping, and ( b ) 
jejunal ulcer in the setting of ulcerative jejunitis       
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II, in which clonal expansion of abnormal intraep-
ithelial lymphocytes is observed. This latter form 
is actually a low-grade T-cell lymphoma and car-
ries a more ominous prognosis. In this setting, 
enteroscopy allows for the histological follow-up 
of the duodenal and jejunal mucosa through sys-
tematic and targeted mucosal biopsies [ 43 ,  49 ]. 
Unlike uncomplicated CD, mucosal abnormali-
ties with ulcerative jejunitis can be limited to the 
jejunum, without any ulcers seen in the duode-
num (Fig.  11.3 , Video  11.3 ) [ 39 ]. 

 The choice between upper and lower enteros-
copy is guided by a preliminary noninvasive 
workup, including MR or CT enterography, fol-
lowed by small bowel CE. If abnormalities are 
detected, then enteroscopy can facilitate the eval-
uation for a T cell malignant proliferation among 
jejunal ulcers, or perform histological follow-up 
of type I refractory celiac disease. Biopsies can 
aid in the detection of a clonal expansion or an 
abnormal phenotype of intraepithelial lympho-
cytes, suggesting the evolution toward type II 
refractory celiac disease or a T cell lymphoma. 
This surveillance is conducted yearly in refrac-
tory patients, and the choice between esophago-
gastroduodenoscopy, push enteroscopy, and deep 
enteroscopy is based primarily on the fi ndings of 
small bowel capsule endoscopy [ 43 ]. Finally, 
upper enteroscopy allows one to obtain biopsy 
samples of suspicious lesions of the jejunum, 
such as deep ulcers or strictures, to rule out ade-
nocarcinoma or T cell lymphoma (Fig.  11.4 , 
Video  11.4 ).   

    Contribution of Endoscopy in Other 
Malabsorption States 

 In addition to CD, other malabsorptive states 
can be evaluated with small bowel imaging. The 
causes of malabsorption can by roughly classi-
fi ed in three groups: (1) maldigestion, mainly 
linked to gastric and/or small bowel resection 
or pancreatic exocrine insuffi ciency; (2) muco-
sal noninfectious diseases, such as autoimmune 
enteropathy, common variable immunodefi -
ciency, tropical sprue, and the recently described 
angiotensin II inhibitor-induced sprue; and 
(3) microbial causes, including a vast array of 
bacterial, viral, parasitic, or fungal infections 
occurring in immunocompetent or immunocom-
promised hosts, as well as small bowel bacterial 
overgrowth and Whipple’s disease. 

 The initial diagnostic workup of suspected 
malabsorption syndrome requires a good history 
and physical exam followed by laboratory testing 
and noninvasive imaging where appropriate. 
Once a small bowel malabsorptive process 
involving the small bowel has been identifi ed, 
then esophagogastroduodenoscopy with duode-
nal biopsies and ileocolonoscopy with systematic 
biopsies may be warranted and is usually suffi -
cient for a diagnosis. 

 However, with the development of capsule 
endoscopy and deep enteroscopy techniques, 
direct endoscopic imaging and tissue sampling of 
the entire small bowel is now possible. However, 
the exact indication for CE in the evaluation of 
chronic diarrhea or malabsorption states is not 
mentioned in the last international consensus 
statement on CE indications [ 41 ]. The value of 
push enteroscopy in the diagnostic workup of 
malabsorptive states is also not entirely clear. 
Cuillerier et al. reported that push enteroscopy 
was of diagnostic value in only 12 % of patients 
with malabsorption of unclear origin [ 50 ]. 
However, the contribution of jejunal biopsies was 
limited to patients with inconclusive duodenal 
histology, and enteroscopy was again of no ben-
efi t in patients with normal duodenal mucosa. In 
contrast, Landi et al. found push enteroscopy to 
be of help in establishing the diagnosis of malab-
sorption in 22 % of patients. However, the results 

  Fig. 11.4    Enteropathy-associated T cell lymphoma, pre-
senting as an ulcerated jejunal stricture diagnosed by push 
enteroscopy       
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of duodenal biopsies were not available in this 
work [ 51 ]. Rarely should deep enteroscopy be 
needed in the evaluation of these patients. 

 In terms of specifi c diseases, the diagnosis of 
Whipple’s disease may as well be made on duo-
denal and/or jejunal biopsies [ 52 ], and usually 
does not require an extensive small bowel inves-
tigation. In the case of primary or secondary 
intestinal lymphangiectasia, this disease has been 
diagnosed by CE and histologically assessed by 
enteroscopy-guided biopsies in some case reports 
[ 53 ]. In one report the diagnostic yield was higher 
with upper enteroscopy than with capsule endos-
copy [ 54 ]. Enteroscopic investigation of jejunal 
ulcers associated with chronic ischemic enteritis 
has been reported by some authors, and may be 
of particular benefi t in those patients with a high 
rate of small bowel strictures and capsule reten-
tion [ 55 ]. Deep enteroscopy may also be used for 
balloon dilation of ischemic strictures involving 
the small bowel [ 56 ]. Finally, common variable 
immunodefi ciency associated with small bowel 
lesions (such as nodular lymphoid hyperplasia) is 
frequently associated with a malabsorption syn-
drome [ 57 ]. Intestinal hyperlymphocytosis and 
villous atrophy are found in 75 % and 50 % of 
these patients with gastrointestinal symptoms. 
CE and deep enteroscopy may be useful in this 
condition depending on how much of the small 
bowel is involved [ 57 ].  

    Conclusion 

 There is no doubt that small bowel imaging tech-
niques are important in the evaluation of CD and 
other small bowel malabsorptive syndromes. 
Although serological testing has greatly improved 
our ability to identify patients with CD, the diag-
nosis still depends on the histological assessment 
of duodenal mucosal biopsies. In most cases, 
upper endoscopy with duodenal biopsies will be 
suffi cient to make the diagnosis. 

 The use of high-defi nition endoscopes and 
complementary endoscopic techniques, such as 
water immersion, magnifi cation endoscopy, or 
dye spraying, can help to identify endoscopic 
markers of CD, and facilitate the performance of 

targeted biopsies. However, these markers are 
more specifi c than they are sensitive, and a nor-
mal duodenal endoscopic examination does not 
exclude the diagnosis of CD. As such, in those 
suspected of having CD with normal-appearing 
mucosa, one should perform at least fi ve biop-
sies, one to two in the duodenal bulb and four in 
the second portion of the duodenum. 

 The contribution of CE, push enteroscopy, and 
deep enteroscopy techniques is most useful for the 
diagnosis and follow-up of nonresponsive or com-
plicated forms of celiac disease. In patients with 
other malabsorption states, as in patients with 
celiac disease, the vast majority of pathological 
fi ndings can be detected in the duodenum. As such, 
the indication for CE and deep enteroscopy in the 
diagnostic workup of these patients is limited.       
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Video Legends
Video 11.1 - Typical mucosal fi ndings in a patient 
with celiac disease: reduction of intestinal folds 
and scalloping of the mucosa in the jejunum.
Video 11.2 - Intestinal ulceration with bleeding 
on capsule endoscopy (given SB2) in a patient 
with celiac disease.
Video 11.3 - Ulcerative jejunitis associated with a 
jejunal stricture.
Video 11.4 - Biopsies performed with double bal-
loon enteroscopy showed a T cell lymphoma.
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