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See CME Quiz on page 1626.

ackground & Aims: Barrett’s esophagus (BE) is a pre-
alignant condition for esophageal adenocarcinoma, its di-

gnosis relying initially on recognition of a columnar-lined
istal esophagus. We aimed to develop and validate explicit, con-
ensus-driven criteria for the endoscopic diagnosis and grading of
E.
ethods: An international working group agreed on criteria

nd developed materials for their formal evaluation using vid-
o-endoscopic recordings gathered in a standardized manner in
9 patients. The criteria included assessment of the circumfer-
ntial (C) and maximum (M) extent of the endoscopically visu-
lized BE segment as well as endoscopic landmarks. The record-
ngs were scored according to these criteria by a separate
nternational panel of 29 endoscopists. Results: The Prague

& M Criteria give explicit guidance on the endoscopic recog-
ition of BE and grading of its extent. The overall reliability
oefficients (RC) for the assessment of the C & M extent of the
ndoscopic BE segment above the gastroesophageal junction
ere 0.95 and 0.94, respectively. The rates of exact agreement

for C & M values) for pairwise comparisons of individual
atient values were 53% and 38%, respectively, whereas the
alues for agreement within a 2-cm interval were 97% and 95%,
espectively. The overall RC for endoscopic recognition of BE

1 cm was 0.72, whereas for BE �1 cm, it was 0.22. The RCs for
ecognizing the location of the gastroesophageal junction and
he diaphragmatic hiatus were 0.88 and 0.85, respectively.
onclusions: The Prague C & M Criteria have high overall

alidity for the endoscopic assessment of visualized BE lengths.

arrett’s esophagus (BE) is the premalignant condition for
adenocarcinoma of the esophagus and gastroesophageal

unction (GEJ) and is associated with chronic gastroesophageal
eflux disease.1,2 In BE patients, the proximal level of the squa-

ocolumnar junction (SCJ or Z-line) is such that it no longer
oincides with the GEJ. The resulting columnar-lined mucosa
f the distal esophagus appears salmon-pink in color and is
eadily visible by endoscopic examination. Biopsy specimens
an then be obtained from this area of suspected BE (endo-

copic BE) to characterize further the tissue and to document
pecifically the intestinal metaplasia.3,4 Thus, reliable diagnosis
f BE, with its associated risk for esophageal adenocarcinoma,
epends first on the effective recognition of endoscopic features
f the suspected BE segment, followed by technically adequate
istologic sampling of the metaplastic esophageal mucosa to
creen for intestinal-type metaplasia. Apart from biopsy sam-
ling, measurement of the extent of BE is also clinically relevant
ecause this influences the risk of developing adenocarci-
oma.5,6 For instance, the Rotterdam Esophageal Tumour
tudy Group found that a doubling of the length of BE in-
reased the risk of adenocarcinoma by 1.7 times.6

Despite the importance of accurate endoscopic recognition
nd grading of BE, there is no consensus-based, authoritative
uidance on how this should be done. Accordingly, a variety of
d hoc and frequently inadequately specified and validated
pproaches have been used. For instance, grading of patients
nto those with variably defined “short” and “long” segments of
E is an unsatisfactorily crude approach.7 Previous studies have

ound considerable inter- and intraobserver variation, even
hen an endoscopic length of BE of more than 3 cm is esti-
ated.8,9 Clinical management and research of BE patients
ould benefit greatly from the widespread use of standardized,

imple, and practical criteria for the endoscopic grading of BE
ith standard endoscopic equipment. This report describes the

onsensus-based development and subsequent validation of cri-
eria designed to achieve this aim. The major specifications for
hese criteria were that they should give the best possible guid-
nce for accurate endoscopic recognition of the anatomical GEJ
the dividing line between the esophagus and stomach) as the
rst and crucial step in the recognition and then grading of BE.
urthermore, the approach to definition of extent has to be able
o capture the great variability of orad circumferential and
ongue-like extents of BE and to express them in a way that is
asily understood. The criteria that have been developed have
een named the Prague C & M Criteria because they were first
resented at an open meeting at the Prague September 2004
nited European Gastroenterology Week.

Abbreviations used in this paper: BE, Barrett’s esophagus; C, circum-
erential; GEJ, gastroesophageal junction; M, maximum; SCJ, squamo-
olumnar junction.

© 2006 by the AGA Institute
0016-5085/06/$32.00
doi:10.1053/j.gastro.2006.08.032
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Throughout this report, the term “Barrett’s esophagus” is
sed to indicate the macroscopic identification, by standard
ndoscopy, of abnormal columnar esophageal epithelium sug-
estive of columnar-lined distal esophagus. This is the first step
n the recognition of patients with this lesion, before biopsy
pecimens are obtained.

Materials and Methods
Working Group Structure and Meetings
A subgroup of the International Working Group for the

lassification of Oesophagitis (IWGCO), the authors of this
eport, was assembled to develop criteria for endoscopic detec-
ion and grading of BE that would be useful in both clinical
ractice and research trials. All the members of the subgroup
ave a research and clinical interest in BE, and one is a statis-
ician. The first meeting was convened in September 2002, and,
ere, strategies for development of criteria for grading of BE
ere formally considered. Statements about the recognition of
ey endoscopic landmarks pertinent to the endoscopic recog-
ition and classification of BE were developed and rated by the
roup. The level of evidence in support of each statement was
rovided, and the members voted anonymously regarding their
cceptance or refusal of each statement, according to the voting
tructure.10 Voting and discussion on the statements helped
dentify issues that needed further consideration. Subsequent

eetings and work by individual group members in prepara-
ion for these meetings addressed these outstanding issues.

Throughout the development of the endoscopic criteria,
ideo recordings of patients with and without endoscopic evi-
ence of BE were used at the group’s meetings to test and refine
pproaches toward the recognition of endoscopic landmarks
nd for implementation of criteria. These recordings of endo-
copic examinations were made by some members of the group
nd/or their colleagues (see Acknowledgements section). Endo-
copes with the best possible image resolution were used, and
igital video recorders captured the images. The digital format
llowed subsequent copying of recordings without loss of im-
ge quality.

Preparation of Videos of Endoscopy
Procedures
The group had agreed at the outset of its work that the

nal criteria should be validated by a study of interobserver
greement. The positions of landmarks used in the criteria were
o be scored in video recordings of endoscopies in patients with
arying lengths of BE and in those without any endoscopic
vidence of BE. To achieve this goal, the group developed a
tandard approach for making each video recording that was
udged to best enable recognition of the positions of land-

arks, and a library of 50 such video recordings was collected.
he method of endoscopic recordings avoided giving any cue to

he observer about the display of landmarks relevant to judg-
ents on the presence and extent of BE.
The protocol used to make the video recordings was defined

n detail, in writing, and had the following major features. The
epth of endoscope insertion was monitored and recorded in a
tandardized manner by an assistant who spoke the depth of
ndoscope insertion (as judged by the centimeter markings at
he bite block) every few seconds. The assistant’s documenta-

ion of endoscope insertion depth was audio recorded directly f
nto the digital videotape during image acquisition. Video
ndoscopic images were gathered at each centimeter of depth of
ndoscope insertion with the endoscope being maintained at
ach level long enough to display all findings. The endoscopist
hen moved the endoscope gradually, with the assistant saying
moving” as this was done and also providing the depth of
nsertion to which the endoscope had been moved. Two se-
uences of such 1-cm stepwise insertion and withdrawal were
ecorded over the full distance required to demonstrate clearly
he findings between the uppermost margin of the squamo-
olumnar junction (SCJ) and the cavity of the upper stomach,
learly below the diaphragmatic hiatal impression if a hiatus
ernia was present. During video recordings, endoscopists were

nstructed to maintain air insufflations sufficient to provide
ood visualization of the landmarks and mucosa but insuffi-
ient to efface the upper ends of the gastric mucosal folds.

The video/audio recordings were sent to a central editing and
torage facility (QPC, Gothenburg, Sweden) at which they were
oded and then anonymized by deletion of all printed informa-
ion recorded with the endoscopic images. The editing process
ncluded transfer of the audio documentation of depth of
ndoscope insertion into a numeric display of this value onto
he video recording above the top left-hand corner of the video
mage.

Internal and External Validation Study
Two validation studies were carried out: the initial

tudy was conducted with members of the IWGCO working
roup as assessors (internal study), and the second study was
onducted with external assessors who had not participated in
he recording and selection of the video sequences (external
tudy). An initial video sequence-based validation study was
one on 50 video clips made during both endoscope insertion
nd withdrawal. Videos were scored according to a standard
orm developed by the group. The data and experience from
his preliminary internal study led to the final choice of 29
ideo sequences, gathered only during endoscope withdrawal.
xperience with the video clip scoring form led to its significant
evision so that its clarity was substantially improved for the
efinitive study.

For the study with external assessors, members of the work-
ng group recruited 29 expert endoscopists with a special inter-
st in BE (see Acknowledgements section) from 14 countries to
valuate each of the 29 video sequences for the standardized
riteria presented in results, using a standard scoring form
Figure 1). The video sequences were arranged in random order,
ssigned code numbers, and copied onto a digital video disc
DVD). The DVD also contained an instructional video on how
o score the developed criteria, which had to be watched before
ny of the test videos could be evaluated. This instructional
ideo used a high-quality endoscopic withdrawal sequence from
patient with a hiatus hernia and a BE length �3 cm. Instruc-

ions were provided explicitly regarding the measurement of
ontiguous segments of BE only, ie, islands of squamous and
olumnar mucosa were not to be included in the assessment.
andmarks were highlighted by the use of freeze-framing and
uperimposition of lines and arrows edited onto the image,
ith accompanying explanatory text beside the video image.
his instructional video also explained to the assessors how

hey could control the playing of video sequences, including

reeze-framing and slow motion scrolling through the se-
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uences. The DVD also contained detailed text-based instruc-
ions (Figure 2) and the score form. The form was completed
lectronically and submitted to a Web site set up for the
alidation study. Assessors had approximately 4 weeks to com-
lete their evaluation, at which time the database was closed for
nalysis.

Video Clip Assessment and Data Capture
The recordings were assessed using a hybrid DVD/Web

olution via a dedicated Web site on a structured query lan-
uage (SQL) database in conjunction with a specially prepared
VD containing the instructional video and the clips to be

ssessed. Assessors were given a set of instructions and were
sked to identify key landmarks from each clip. Their observa-
ions were marked on the on-line score sheet, which was entered
irectly into the remote database.

Statistical Analysis
The level of evidence in support of each statement

as provided, and the members voted anonymously regard-
ng their acceptance or refusal of each statement, according
o the voting structure. Consensus was defined as greater
han 70% of votes cast in agreement or disagreement with

1. Could you identify the diaphragmatic hiatus?

If yes, what was the endoscope insertion distance at the diaphragmatic 
hiatus?

2. Could you identify the proximal margin of the gastric fold?

If yes, what was the endoscope insertion distance at the proximal ends 
of the gastric folds?

3. Could you identify a circumferential ‘ring’ or ‘pinch’ near the proximal 
end of the gastric folds?

If yes, what was the endoscope insertion distance at this point?

4. Was there a circumferential segment of Barrett’s esophagus?

If yes, what was the endoscope insertion distance at the proximal 
margin of the circumferential Barrett’s esophagus?

5. Was there at least one tongue-like segment of Barrett’s esophagus?

If yes, what was the endoscope insertion distance at the proximal 
margin of the longest Barrett’s tongue a this point?

What portion of the circumference of the esophagus did the tongue 
occupy?

6. With respect to the extent of the Barrett’s esophagus, how would you 
classify this according to the length from the gastroesophageal 
junction?

Circumferential (C) segment?

Maximum extent (M), including tongues?

7. Were there any mucosal breaks identified in the squamous mucosa?

If yes, what was the severity of the esophagitis? Please check ( ) one 
grade.

Los Angeles (LA)

8. Technical adequacy of images. Please check ( ) one number per clip.

yes no

cm

yes no

cm

yes no

cm

yes no

cm

yes no

cm

yes no

<50% ≥50%

cm

cm

C

M

Grade A Grade B Grade C Grade D

Not scorable Poor Fair Good Excellent

igure 1. Assessment score sheet for analysis of endoscopy vid-
os.
ach proposition. v
Interrater agreement regarding the length of C & M was
valuated by the intraclass correlation coefficient (or inter-
ater reliability coefficient). With 2 raters, the intraclass cor-
elation coefficient is the same as the weighted � with qua-
ratic weights, and, with more than 2 raters, it approximates
he mean of all pairwise weighted � values. As another

easure of interrater agreement regarding the length of C &
, the proportion of pairwise comparisons in which the

aters’ assessments agreed exactly or differed by at most 1 cm
nd at most 2 cm, respectively, was calculated. Interrater
greement regarding binary variables (eg, presence/absence
f BE) was also evaluated by the intraclass correlation coef-
cient, in this case approximating the average of all pairwise
rdinary � values.

The strength of rater agreement was categorized according to
efinitions proposed by Landis and Koch for � values.11 These
ere as follows: 0.00 – 0.20, slight; 0.21– 0.40, fair; 0.41– 0.60,
oderate; 0.61– 0.80, substantial; 0.81–1.00, almost perfect. The

ample size (comprising the number of raters and video clips)
or the external validation was chosen to yield a difference of
pproximately 0.05 (at most 0.1) between the estimate and the

igure 2. Endoscopic grading system for Barrett’s esophagus. A
opy of these instructions was given to assessors participating in the

alidation of the grading system. GEJ: gastroesophageal junction.
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November 2006 GRADING SYSTEM FOR BARRETT’S ESOPHAGUS 1395
ower limit for a 1-sided 95% confidence interval for intraclass
orrelation coefficients.

Results
Endoscopic Landmarks and Development of a
Classification System
A series of statements about the recognition of key

andmarks pertinent to the endoscopic recognition and classi-
cation of BE were developed and rated by the group (Table 1).
his process highlighted the pivotal importance of accurate

ocalization of the GEJ for the diagnosis of BE and also for the
easurement of its extent. Review of the literature relevant to

he endoscopic location of the GEJ showed a lack of validation
f any of the criteria proposed. None of these criteria were
riginally proposed by the working group. Because of the lack
f authoritative guidance in the literature on how to locate the
EJ, the working group judged it necessary to evaluate and
escribe how best to assess the position of the GEJ endoscop-

cally. Of the 3 options considered at the initial meeting of the
orking group, the only one supported by all members was the
EJ as being “at the proximal margin of the gastric mucosal

olds.” This support was given despite acceptance by the group
hat the reliability of determining this landmark was dependent
n minimization of the distending volume of air used during
ndoscopy (Table 1). The second option for location of the GEJ
as “a pinching of the lumen by the narrow band of the

pecialized muscle of the lower esophageal sphincter,” ie, the
sphincteric pinch.” This was considered worthy of evaluation
ut was less strongly supported than the proximal margin of
he gastric mucosal folds. Use of the lowest extent of the
alisade blood vessels of the esophagus as a marker of the GEJ
as also discussed at length. The group’s overall opinion of the
tility of this criterion was, however, lukewarm. This was on the
asis that discrimination between the true palisade vessels and
ther vascular patterns present in mucosa below the GEJ was
ometimes difficult and that the palisade vessels could not be
een adequately in all patients when standard endoscopic im-

able 1. Key Propositions and Acceptance Levels Among the

Proposition and level of acc

Barrett’s esophagus,” qualified by a descriptor of its extent, is the
appearances suggestive of columnar-lined esophagus.
easurement of the nearest and farthest proximal limits of Barrett’s
GEJ), is a reasonable assessment of its extent.

he proximal limit of linear gastric mucosal folds is the most practic
(GEJ) in the presence of suspected Barrett’s esophagus in routine

he proximal limit of gastric mucosal folds is defined best as the mo
of a linear fold of gastric mucosa. This is best visualized when the
that the proximal ends of the gastric folds appear.

ndoscopic changes suggestive of columnar-lined esophagus, extend
uncertain value for the diagnosis of Barrett’s esophagus.

ndoscopic changes suggestive of columnar-lined esophagus, extend
predict the presence of Barrett’s esophagus.

ssessment of the extent of Barrett’s esophagus should be conduct
endoscope relative to the bite block.

Workshop participants voted on whether they accepted the proposit
3), or rejected the propositions with reservations (4), or completely
Greater than 70% of votes cast in agreement or disagreement of ea
ging methods were used. “
The final criteria agreed on by the working group are given
n Figures 3 and 4. They were refined at multiple meetings of
he group, and their last evolution occurred just before the
aunching of the definitive validation study by external asses-
ors.

Development of the C and M Criteria
The relatively simple approach of recording both the

ircumferential extent (the C value) and the maximum extent
the M value) above the GEJ in centimeters (Figure 3) proved to
e easy to use when tested by the group and was judged to give
he best balance between simplicity and capture of potentially
seful detailed information on extent. It was agreed that true

slands of squamous and columnar mucosa should not influ-
nce the measurement of extent and that this should be stated
n the subtext for the criteria. The choice of “M” for “Maximum
xtent” was a much debated late evolution of the criteria from
he previous use of “T” for “Total extent.” This change was

ade because the internal preliminary validation study indi-
ated the potential for “T” to be mistakenly interpreted as the

rett’s Esophagus Working Group Participants

ce
Acceptance
level (%)a

pragmatic term to describe the endoscopic 1 (100)b

hagus, relative to the distal limit (the 1 (100)b

ndicator of the gastroesophageal junction
nostic endoscopic practice.

1 (83)b

2 (17)b

oximal point at which there is any evidence
hagus is distended minimally to the point

1 (100)b

ess than 1 cm above the GEJ, are of 1 (100)b

t least 1 cm above the GEJ, are likely to 1 (83)b

2 (17)b

measuring the depth of insertion of the 1 (100)b

mpletely (1), with some reservations (2), or with major reservations

oposition was established as consensus.

igure 3. Diagrammatic representation of endoscopic Barrett’s
sophagus showing an area classified as C2M5. C: extent of circum-
erential metaplasia; M: maximal extent of the metaplasia (C plus a distal
Bar

eptan

most

esop

able i
diag
st pr
esop

ing l

ing a

ed by

ion co
(5).
tongue” of 3 cm); GEJ: gastroesophageal junction.
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1396 SHARMA ET AL GASTROENTEROLOGY Vol. 131, No. 5
ength of “tongues” of BE, rather than the total length above
he GEJ.

Thus, the grading system defined by the working group to
mprove the recognition of and reporting of gastroesophageal
andmarks and endoscopically recognized BE included the C &

extent of endoscopically recognized BE, GEJ, SCJ, and dia-
hragmatic hiatus (Figure 2). Figures 3 and 4 show the C & M
xtents of endoscopically recognized BE, with C � 2 cm and M

5 cm, giving a classification of C2M5.

Initial Validation of the Classification System:
Internal Study
The grading system was validated initially by a panel of

members of the working group, who assessed a selection of 50
ideo clips. The video clips were viewed in random order. The
nternal assessment produced reliability coefficients of 0.91 for

and 0.66 for M. This correlates to an “almost perfect” level of
eliability for C and “substantial” reliability for M (Table 2).
ne assessor misinterpreted M as being the “tongue” length,

nd, if the results from this assessor were excluded, the reliabil-
ty coefficients were 0.94 for C and 0.88 for M. There were only

inimal differences between the reliability coefficients for
ush-only and pull-only endoscopic procedures (Table 2), indi-
ating that these criteria could be used either during endoscope

igure 4. Video still of endoscopic Barrett’s esophagus showing an
rea classified as C2M5. C: extent of circumferential metaplasia; M:
aximal extent of the metaplasia (C plus a distal “tongue” of 3 cm).

able 2. Reliability Coefficients for the Initial Validation of
the Classification System: Internal Study

All endoscopies
(push or pull)

Push-only
endoscopy

Pull-only
endoscopy

ircumferential extent (C) 0.91 0.93 0.91
(0.94)a (0.94)a (0.94)a

aximal extent (M) 0.66 0.65 0.67
(0.88)a (0.96)a (0.81)a

Reliability coefficient if the results from 1 of the 5 internal assessors,
ho did not understand the “M” classification, are not included in the
snalysis.
nsertion or toward the completion of endoscopic procedure, ie,
ithdrawal.

Validation of the Classification System:
External Study
Of the 29 external assessors invited to participate in the

nalysis, 22 submitted complete data for C & M values for the
election of the 29 video clips selected for this study. One
bserver assessed only 1 video clip, and these data were ex-
luded from analysis. Moreover, 9 observers had at least once
ecorded an M value that was numerically smaller than the C
alue on the same clip (the M value should always be �C value).
n these situations, the M value was replaced with the C value.
he distribution of mean C & M assessments of the 29 video
lips is presented in Table 3. Almost half of the C assessments
ut only 5 of the M assessments were less than 0.5 cm.

The overall reliability coefficients from the external assess-
ent were 0.94 for C and 0.93 for M, representing an “almost

erfect” level of reliability for both. Using the C & M criteria,
ssessors were able to agree on the presence of endoscopic BE
reater than 1 cm in length with substantial reliability (RC �
.72). The recognition of endoscopic BE �1 cm in length was
nly slightly reliable (RC � 0.21), making the recognition of
ndoscopic BE of any length moderately reliable (RC � 0.49).
he assessors were able to recognize the proximal margin of the
astric folds and the diaphragmatic hiatus with almost perfect
eliability (RC � 0.88 and 0.85, respectively). When calculating
ercentage agreement, each observer was compared with every
ther observer. For such pairwise assessment, there were a total
f 6699 comparisons from the 29 video clips. Of these compar-

sons for C & M values, the exact rates of agreement were 53%
nd 38%, respectively. The comparisons differed at most by 1
m in 88% and 82% and differed at most by 2 cm in 97% and
5% of the C & M values, respectively. The detailed breakdown
f results from the external assessment by length of BE and
eliability coefficients for recognizing the position of gastro-
sophageal landmarks are presented in Tables 4 – 6.

There were no observers that recorded extreme values, ie,
onsistently the highest or lowest recordings. The observer with
he highest number of extreme recordings had, out of the 29
lips, 3 highest recordings on C and 4 highest recordings on M.
he results did not change when this observer was excluded

rom the analysis.

Discussion
At present, standardized, validated criteria for the en-

oscopic description of BE are not routinely used. Endoscopists
urrently adopt a loose classification system, defining endo-

able 3. Number of Video Clips With C & M Assessments
in Relationship to the Length of the BE Segment

Estimated BE length
Number of video clips

(C value)
Number of video clips

(M value)

0.0 to �0.5 cm 14 5
0.5 to �1.0 cm 4 2
1.0 to �3.0 cm 4 11
3.0 to �5.0 cm 2 4
�5.0 cm 5 7
copic segments of BE as “long,” “short,” or “ultra-short,” with-
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November 2006 GRADING SYSTEM FOR BARRETT’S ESOPHAGUS 1397
ut there being an established cutoff or clinical significance for
ny of these categories.7 Moreover, considerable variation in the
bility to detect, classify, and measure the endoscopic extent of
E has been reported.8,9

To deal with these issues, we developed an endoscopic clas-
ification system for BE that would be useful for clinical prac-
ice and in clinical trials and that would act as a foundation for
ubsequent histologic analysis. The endoscopic recognition of
E requires identification of endoscopic landmarks, namely, the
EJ, squamo-columnar junction, and diaphragmatic hiatus.
hese landmarks document the presence of a columnar-lined
sophagus (ie, esophageal columnar metaplasia). Further char-
cterization of BE requires multiple biopsy specimens from the
olumnar-lined segment to be obtained to detect metaplastic
nd dysplastic epithelium. The Prague C & M Criteria alert the
ndoscopists to the presence of a columnar-lined esophagus
nd thereafter allow the grading of the C & M extent of the
olumnar-lined esophagus (BE segment). It was not the intent
f the group to exclude histology as a vital tool for assessment
f patients with BE. Rather, we sought to focus on the endo-
copic recognition and grading of endoscopic criteria, which is
he initial crucial step prior to obtaining correctly located bi-
psy specimens. Also, it was agreed that true islands of squa-
ous and columnar mucosa should not influence the measure-
ent of extent of BE and that only segments of contiguous BE

e measured. This study is the first to grade the endoscopic
xtent of BE in a standardized manner and using consensus-
ased and validated criteria. It is also the first to validate
ormally the identification and measurement of endoscopic
andmarks, although endoscopists have been using these fea-
ures for some time.

Endoscopists participating in the external validation reliably
ecognized the position of esophageal landmarks such as the
roximal margin of the gastric folds, pinch at the distal esoph-
gus, and diaphragmatic hiatus (giving reliability coefficients of
.88, 0.78, and 0.85, respectively). This demonstrates a substan-
ial-to-near-perfect level of reliability and suggests that there is

able 4. Reliability Coefficients for Recognizing Different Len
Landmarks

Recognition of BE or position of
gastroesophageal landmark

Reliability
coefficient

Reliability
Koch,

Diaphragmatic hiatus 0.85 Almost per
Proximal margin of gastric fold 0.88 Almost per
Pinch at distal esophagus 0.78 Substantia
C value 0.94 Almost per
M value 0.93 Almost per

I, confidence interval.

able 5. Percentage Agreement for C & M Values

Percentage
agreement

xact agreement: C 53
1-cm difference: C 88
2-cm difference: C 97

xact agreement: M 38
1-cm difference: M 82
B2-cm difference: M 95
ittle difference between expert endoscopists in locating these
ey landmarks. Recognition of the GEJ is of crucial importance
or the reliable and consistent detection of BE at endoscopy. We
valuated the proximal margin of the gastric folds as a marker
f the GEJ.12 It was acknowledged by the group that a definition
f the most distal ends of the palisade-shaped longitudinal
essels may be of value, based on the methods of identifying the
EJ in Japan.13 However, the palisade vessels may not be uni-

ormly visible using standard endoscopy in reflux patients and
ay be obscured by the presence of a double muscularis mu-

osa in patients with BE.13,14 Some centers use differences
etween mucosal surface patterns to identify the GEJ, but these
enerally require chromoendoscopy or high-resolution endos-
opy, which still are not currently practicable for routine use.
astric folds have the advantage of being independent of the
E length, hiatus hernia, or changes in the gastric mucosa and
ere therefore judged to be the most practical and most com-
only used landmark of the GEJ. Consensus was also obtained

or a very similar proposition at the AGA Chicago workshop.10

urthermore, all members agreed that the proximal limit of
astric mucosal folds are best visualized when the esophagus is
istended minimally, although further work may be required to
efine “minimum insufflation.”

The high reliability coefficient values for the C & M extent of
ndoscopically recognized BE (C & M values), particularly those
btained from the external study, suggest that endoscopists
ound the new terminology easy to understand and were able to

easure C & M from video clips of BE with a high degree of
eliability. Endoscopists were not able to reliably measure
horter lengths of BE (�1 cm). This is not surprising because
here is a lower margin for error when identifying the GEJ and
xtent of endoscopically recognized BE when the segment is
ery short.

Despite the impressive reliability of the Prague C & M
lassification system, this study has a number of potential
imitations. All assessments were performed using video clips
ather than actual patients. However, it would be logistically
mpossible to base such a study on live endoscopy. The use of
ideo clips allowed us to gather data from a large number of
ndoscopists. The clips were screened for how adequately

able 6. Overall � Values, Based on BE Length

� Values

E, any length 0.49
E, length �1 cm 0.72

of Barrett’s Esophagus and the Position of Esophageal

dis and
)11 Lower 2-sided 95% CI Upper 2-sided 95% CI

eliability 0.78 0.91
eliability 0.82 0.93
bility 0.68 0.87
eliability 0.91 0.97
eliability 0.89 0.96
gths

(Lan
1977
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E, length �1 cm 0.21
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hey displayed endoscopic landmarks. Use of digital record-
ng equipment ensured that the quality of stored images was
quivalent to live endoscopy and the use of freeze-frame gave
ssessors the opportunity to analyze each clip in detail. The
lassification system described here does not measure the
urface area of the columnar-lined esophagus, which may be

ore important than just the endoscopic extent.6,15–17 One
echnique to accurately and reproducibly measure the sur-
ace area of columnar-lined esophagus uses a computer pro-
ram to create a 2-dimensional map of the esophagus.18 Such
n approach is not, however, suitable for everyday practice.
he C & M measurements provide a useful approximation of

he extent of endoscopic BE and can also be performed
elatively quickly. The classification system was validated by
panel of endoscopists with an interest in BE. This may have
iven rise to an artificially high level of reliability in identi-
cation of landmarks and recognition of BE because of

ncreased awareness of these key features in this expert
roup. The reliability of these criteria when used by endos-
opists who are not especially interested in BE or who are less
xperienced remains to be tested. Finally, any new classifica-
ion system for BE would be further validated if linked to
utcomes. Such an initiative is already underway, but it will
e several years before data will be available.

It is important to recognize that no prospective randomized
tudy has established that endoscopic screening and surveil-
ance programs for BE decrease the rates of death from cancer,
nd decisions regarding the optimal interval for surveillance are
ased on assumptions made in an area in which few data are
vailable.19 –21 Thus, screening and surveillance are still contro-
ersial issues among gastroenterologists.10,21,22 The effective-
ess of medical or surgical intervention in treating BE is also
ebatable.23–25 Nevertheless, it is vital to develop a standardized
ethod of measuring BE to assess the efficacy of treatments in

ndividual patients, for the classification of patients in clinical
rials, and for the development of treatment algorithms in
linical practice.

Future developments and research to improve further the
ndoscopic detection and classification of BE should also in-
lude simple measures such as the development of endoscopes
ith markings at 1 cm (or smaller) intervals to enable greater
ccuracy. Ultimately, it would be desirable to promote the more
idespread use of a computer program to flatten 3-dimensional

sophageal images, permitting an accurate calculation of the
rea of endoscopically recognized BE. Similar methods may
llow for a better assessment of esophageal adenocarcinoma
isk.

In conclusion, a consensus-based endoscopic classification
ystem has been proposed and undergone extensive internal
nd external validation by trained endoscopists. This system,
hich determines the C & M criteria to describe and classify

ndoscopic BE, is simple and can be measured reliably by
ifferent endoscopists. The location of gastroesophageal land-
arks is central to this classification, and the validation study

escribed here has shown that these can be reliably identified
nd located by different endoscopists. Adoption of this stan-
ardized classification system may greatly enhance the ability of
hysicians to gauge the efficacy of treatments for BE in indi-
idual patients and the classification of patients with BE in
linical trials. In addition, it may help to define better the

atural history of BE.
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