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Background. European studies have shown the utility of limiting endoscopic biopsies to diagnose celiac disease (CD) to patients
that have high-risk symptoms or present with positive serology. However, many centers in the U.S. have open access endoscopy.
Patients are referredwithout prior serologic testing, and endoscopists often decidewhether or not to biopsy at the time of procedure.
Aims. Evaluate the yield of duodenal biopsies for the diagnosis of CD in patients undergoing upper endoscopy without prior
serologic testing. Methods.This retrospective study evaluated the frequency of CD diagnosis based duodenal biopsies. Researchers
were interested in the yield of endoscopic stigmata findings in patients with high-risk symptoms versus low risk. Results. Eight
hundred and ten patients met entry criteria at the Cleveland Clinic Florida between 2004 and 2008; 320 presented with high-
risk symptoms; and 490 low risk. Sixty-one (7.5%) displayed endoscopic stigmata, and 10/61 (16.3%) were diagnosed with CD.
Only patients who exhibited endoscopic stigmata were later diagnosed based on histologic findings. The presence of endoscopic
stigmata greatly increased the probability of diagnosing CD, with a positive likelihood ratio of 15.6. Conclusions. When performing
upper endoscopy without known serological markers for CD, clinicians should limit duodenal biopsies to patients with high-risk
symptoms or endoscopic stigmata.

1. Introduction

The diverse presentations of celiac disease (CD) often delay
diagnosis. Although serological tests are reliable, endoscopic
biopsies are essential in diagnosing the disease because
they allow for direct observation of histologic abnormalities
compatible with CD [1–6]. Therefore some centers encour-
age routine endoscopic biopsies in all patients with upper
gastrointestinal symptomatology [7, 8]. One advantage of
early diagnosis and treatment can be reduced medical costs.
However, excessive biopsying of endoscopic patients can lead
to unnecessary medical expenditures. Therefore developing

stricter guidelines for biopsying to rule out CD may help
reduce endoscopy costs and waste.

Hopper et al. found that restricting duodenal biopsies
to only patients that presented with high-risk symptoms
of CD as defined by weight loss, anemia, diarrhea, or a
positive immunoglobulin tissue transglutaminase antibody
(IgA tTGA) serology would have successfully diagnosed all
individuals who had the disease [8]. Our study examines the
effectiveness of duodenal biopsying in patients with whom
the presence of IgA tTGA, or other serologic markers, is
unknown, a scenario more applicable to medical practices in
the United States.
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Celiac disease can cause mucosal inflammation and
lesions that can be identified endoscopically. For example,
scalloping or loss of duodenal folds, mosaic pattern, and
nodularity can serve as endoscopic markers of the disease
[6, 7, 9, 10]. These observations may indicate a need for
duodenal biopsies in patients that present both typical and
atypical presentations of CD. However, assessments of the
sensitivity and specificity of endoscopic stigmata have varied
greatly. Most studies were conducted in Europe around 10
years ago, and there is currently limited data on the usefulness
of endoscopic stigmata in the United States’ population. This
study aimed to determine the utility of duodenal endoscopic
markers in diagnosing CD in patients in the United States
with no prior serologic workup.

2. Methods

2.1. Participants. Our study received approval from the IRB
in October 2005. Researchers reviewed upper endoscopy
records from January 2004 to December 2008 at the Cleve-
land Clinic Florida in order to identify patients who had
received distal or descending duodenal biopsies. Clinical
history, indication for endoscopy, endoscopic appearance
of the duodenum, and histologic findings were reviewed.
Patients who had an established CD diagnosis, family history
of the condition, had any celiac serologic markers performed
prior to the endoscopy, or had biopsies of a duodenal polyp,
mass, or ulceration were excluded from the study.

2.2. Materials. Endoscopic examinations were performed
with a standard definition videoendoscope (Pentax Corpo-
ration, Tokyo, Japan) until October 2007. A high defini-
tion endoscope (FUJINON Corporation, Minatoku, Tokyo,
Japan) was used in subsequent examinations. Mucosal sam-
ples were obtained by using a disposable standard size biopsy
forceps (Boston Scientific, Doral, Florida).

2.3. Methods. Clinical presentations were classified as either
high or low risk. High-risk factors included: weight loss,
diarrhea, or anemia. Low-risk factors included all other
patients, some of which exhibited gastroesophageal reflux
disease (GERD), dysmotility-like dyspepsia, and ulcer-like
dyspepsia.

The endoscopic appearance of CD was classified as
scalloping, blunting of folds, nodularity, fissuring, or mosaic
patterns in the duodenal mucosa. The gastroenterology
department’s routine practice involved obtaining at least four
duodenal biopsies as per guideline [10]. Five experienced
gastroenterologists, who had performed at least 1,000 endo-
scopies prior, performed all the procedures.

Biopsies were fixed in formalin, routinely processed, and
then stained with hematoxylin, eosin stain, and Schiff peri-
odic acid. Pathologists were presented with a limited clinical
history and asked to evaluate the specimens for CD. It was a
common practice that pathologists were blind to endoscopic
appearance. The pathologic diagnosis was made based on
presence of intraepithelial lymphocytosis and partial or total
villous atrophy. Biopsies with abnormal histology were then

Table 1: Demographics of patients.

Demographics %
n

Gender
Male 287 35.3
Female 523 64.6

Age (SD)
Mean 49 (±15.7)
Male 52 (±16.3)
Female 48 (±15.3)

Race
African American 36 4.4
Asian 13 1.6
Caucasian 504 62.2
Hispanic 201 24.8
Native American 7 0.9
Other 46 5.7
Unknown 3 0.4

Table 2: Endoscopic stigmata findings.

Endoscopic findings Celiac patients
Number total %

Scalloping 28 45.9 5
Blunting/flattened 22 36.1 1
Fissuring 1 1.6 0
Mosaic 1 1.6 0
Nodular 9 14.8 4
Total 61 10

reviewed by another pathologist for accuracy and classified
according to the Marsh classification.

3. Results

We identified 911 patients from whom duodenal biopsies had
been obtained. Of these, 810 patients met the study’s criteria,
523 females and 287 males. Sixty-two percent of the subjects
wereCaucasians, 25%Hispanic, and 13% identifiedwith other
ethnicities (Table 1).

A total of 320 (39.5%) presented with high-risk symp-
toms, while 490 (60.5%) displayed low-risk symptoms. The
most common symptoms were GERD (30.6%), anemia
(18.5%), and diarrhea (16.2%). Sixty-one patients (7.5%)
had abnormal endoscopic findings suggestive of CD. These
optical observations included scalloping (45.9%), blunting or
flattening folds (36.1%), nodular mucosa (14.8%), fissuring
(1.6%), and a mosaic pattern (1.6%) (Table 2).

Among patients with low-risk symptoms, 37 (7.6%) had
endoscopic findings suggestive of CD. Endoscopists observed
atypical duodenal mucosa in 14/248 (5.6%) patients with
GERD, 17/55 (30.9%) with ulcer-like dyspepsia, 3/21 (14.5%)
with dysmotility-like dyspepsia, and 1/16 (6.3%) with other
atypical symptoms. Three patients (8%) with low-risk symp-
toms and endoscopic findings were positive for CD based
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Table 3: Patients diagnosed with celiac disease.

Age Gender
Patients with celiac disease Improvement

with diet
Marsh
ScoreEthnicity Indication for

endoscopy Endoscopic appearance Positive markers

47 F Hispanic/Latino Anemia Nodular Ttg-IgA Yes 3b

77 M Caucasian Anemia Flattening Ttg-IgA No f/u to
determine 3a

37 F Hispanic/Latino Anemia Flattening and scalloping Ttg-IgA,
endomysial IgA Yes 3a

42 M Caucasian Diarrhea, weight loss
Nodular, granular,
flattening with white

patchy exudate

Ttg-IgA,
endomysial IgA Yes 3c

35 F Caucasian Diarrhea, weight loss Scalloping Gliadin IgG Yes 3a

57 M Hispanic/Latino Epigastric pain Nodular, inflammation
and erosion Ttg-IgA No f/u to

determine 3a

50 M Hispanic/Latino Epigastric pain Inflammation, erythema,
scalloping

Ttg-IgA,
endomysial IgA

Did not
follow diet 3b

53 F Hispanic/Latino Bloating Nodular, mosaic pattern Gliadin IgG Yes 3b

44 M Caucasian Diarrhea Scalloping Ttg-IgA, Gliadin
IgA Yes 3b

64 M Caucasian Anemia Scalloping

Ttg-IgA,
endomysial IgA,
Gliadin IgA and

IgG

Yes 3c

on histological appearance and positive markers. No patients
with low-risk symptoms and normal endoscopic findings
were diagnosed with CD.

Among patients with high-risk symptoms, 24 (7.5%) had
endoscopic findings suggestive of CD. Abnormal duodenal
mucosa was observed in 6/131 (4.6%) patients with diarrhea,
2/39 (5.1%) with weight loss, and 16/150 (10.7%) with anemia.
Seven of the 24 (29%) patients with high-risk symptoms
and endoscopic findings were diagnosed with CD based on
histological appearance and positive markers (Table 3).

A positive diagnosis of CD was made in 10 out of the
810 individuals. The overall yield was 1.23%. Seven (7/320,
2.2%) of these patients presented with high-risk symptoms,
3 with diarrhea, and 4 with anemia. Three (3/490, 0.6%)
presented with low risk, 2 with ulcer-like dyspepsia, and 1
with dysmotility-like dyspepsia.

There was no significant difference in the rate of detection
of CD between standard definition and high definition endo-
scopes. The overall sensitivity of endoscopic stigmata of CD
was 100% with a specificity of 93.6%. The positive predictive
value was 16.3%, and the negative predictive value was 100%.
The presence of endoscopic stigmata greatly increased the
probability of diagnosing CD, with a positive likelihood ratio
of 15.6.

4. Discussion

This study aimed to investigate endoscopic practice patterns
in patients that are suspected of having CD and have no
previous serologic workup. All patients who were diagnosed
with CD had stigmata upon endoscopic observation. Based
on its findings, limiting routine biopsies to patients with

classic or subtle endoscopic stigmata may be a reliable
method for identifying CD in patients with low- and high-
risk gastrointestinal symptoms.

A recent study by Hopper et al. in a British population
found that performing endoscopic biopsies only in patients
with classical symptoms or those with atypical symptoms
and a positive TTG would have detected all cases of CD
[8]. However, we are often faced with a different scenario in
which patients referred for open access endoscopy do not
have known prior serological markers. A decision has to be
made at the time of endoscopy whether to perform biopsies
on these patients.

In our study, 2.2% of patients identified as high risk were
diagnosed with CD identifying this subgroup of patients as
being more likely to have CD. This prevalence rate is similar
to 3.0% in an at-risk population reported by Hin et al. in a
pilot case-finding study in the United Kingdom [11]. Among
patients with anemia, 2.7% were diagnosed with CD identi-
fying this subgroup of patients at higher risk. However, when
it comes to patients with a low-risk classification, we found
the yield of routine duodenal biopsies to be only 0.6%. In a
large Finnish study, the yield of CD when duodenal biopsies
were performed routinely during open access endoscopy was
0.6% of 3000 patients with GERD symptoms and 0.8% of
5000 patients with dyspepsia [12]. A recent British study
found a similar prevalence of 0.5% in over 1200 patients with
atypical symptoms [8]. Our low-risk patient yield is very
similar to 0.71% prevalence in the United States estimated
by a recent study by Rubio-Tapia et al. [6]. Although we
found a similar prevalence of endoscopic stigmata in patients
with high and low risk symptoms, endoscopic markers were
less likely to signify CD in the low-risk group. Therefore,



4 ISRN Endoscopy

whenever possible serological testing should be done prior to
endoscopy and biopsies targeted only to those patients with
positive serology or classic endoscopic stigmata.

In this study, all patients diagnosed with CD had endo-
scopic markers suggestive of the disease. The endoscopic
stigmata indicated a sensitivity of 100% and a specificity
of 93.6%. Early studies evaluating sensitivity of endoscopic
stigmata found similar sensitivity of 82% for any endo-
scopic marker. However, subsequent studies reported lower
endoscopic marker sensitivity, even as low as 50%. Much
of this research looked at the utility of endoscopic markers
in patients with dyspepsia [2, 3, 5, 7]. Bardella et al. found
endoscopic markers to be only 50% positive in a prospective
study of 517 patients. It is interesting to note that only 1% of
their patients were found to have endoscopic stigmata of CD,
whereas we describe stigmata in 7.5%.

The higher sensitivity of our study may be attributable to
its retrospective design. The endoscopists were blind to the
study potential of their procedures and were therefore not
searching for strictly defined endoscopic stigmata at the time
of the procedure. They may have been less rigid than those
in prospective studies. A prospective study design defines
stigmata beforehand, often using classic examples that may
exclude other abnormal mucosa presentations. Being more
selective limits the number of patients that are biopsied and
may consequently diminish sensitivity.

Although retrospective studies are often seen as a limi-
tation, there is an advantage of having used a retrospective
design. Endoscopists were unaware of the study and therefore
did not consciously search for strictly defined endoscopic
stigmata. Thus, this design is more consistent with a real-life
experience.

A common potential limitation of CD studies such as this
is underestimating the actual incidence of the disease. It is
recognized that patients with CD and mild symptoms may
exhibit mild histological changes such as intraepithelial lym-
phocytic infiltration without villous atrophy. Only patients
whose histological workup displayed criteria of intraepithe-
lial lymphocytes with villous atrophywere classified as having
CD. Therefore mild cases of the disease may have been
missed.Unfortunately loosening this criteria risks diagnosing
patients with CD who did not have the condition.

Given our low incidence of CD in patients with atypical
symptoms and the sensitivity of endoscopic stigmata, per-
forming biopsies in all patients with atypical symptoms does
not seem to be cost effective. Our findings suggest that we
should biopsy only those with atypical symptoms that exhibit
endoscopic stigmata. This would represent substantial cost
savings including the cost of the biopsy forceps and the cost
of the pathology specimen interpretation as these amount
to approximately $200 per Medicare reimbursement rate for
2011.

Recent research has shown that early diagnosis and
treatment of CD are associated with reduced medical costs
for celiac patients up to $1764 in the year following diagnosis
[13]. As increasing efforts are made to decrease medical costs,
more attention will be focused on the cost effectiveness of
routine endoscopic biopsies. Contrary to prospective studies,
we were able to identify all our patients with low- and

high-risk classifications for CD using endoscopic stigmata.
Our findings support the recommendations by the American
Gastroenterology Association and the British Society of Gas-
troenterology to obtain biopsies in all patients with diarrhea,
anemia, andweight loss given the higher incidence of CD.We
also suggest that biopsies should be obtained in patients with
low-risk symptoms who present with endoscopic stigmata of
CD even though at times these changes may be very subtle.
Prospective multicenter studies or large database results are
needed to strengthen our findings.
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