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Abstract

AIM: To investigate the mucosal morphology in Barrett's
oesophagus by chromo and magnifying endoscopy.

METHODS: A prospective pilot study at a tertiary med-
ical centre was conducted to evaluate the use of acetic
acid pulverisation combined with virtual chromoendos-
copy using Fujinon intelligent chromoendoscopy (FICE)
for semiological characterization of the mucosal mor-
phology in Barrett's oesophagus and its neoplastic com-
plications. Upper endoscopy using high definition white
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light, 2% acid acetic pulverisation and FICE with high
definition videoendoscopy were performed in 20 pa-
tients including 18 patients who presented with aspects
of Barrett’s oesophagus at endoscopy examination. Two
patients used as controls had normal endoscopy and
histological results. Prospectively, videos were watched
blind from histological results by three trained FICE
technique endoscopists.

RESULTS: The videos of patients with high-grade dys-
plasia showed an irregular mucosal pattern in 14% us-
ing high definition white light endoscopy and in 100%
using acid acetic-FICE combined. Videos did not identify
irregular vascular patterns using high definition white
light endoscopy, while acid acetic-FICE combined visual-
ised one in 86% of cases.

CONCLUSION: Combined acetic acid and FICE is a pro-
mising method for screening high-grade dysplasia and
early cancer in Barrett's oesophagus.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Barrett’s oesophagus is a premalignant lesion of oesopha-
geal adenocarcinoma and endoscopic surveillance has
been proposed for the diagnosis of this condition?. A
stepwise four quadrant biopsy protocol is considered the
gold standard procedurem. Current guidelines advise that
biopsies should be obtained from any visible abnormal-
ity and that four random quadrant biopsies every 2 cm
should be taken to detect inconspicuous dysplasia during
endoscopic surveillance™. In theory, a high sensitivity
endoscopic technique for the detection of high-grade
dysplasia or eatly carcinoma is warranted and targeting bi-
opsies and a four quadrant biopsy protocol will be unnec-
essary to improve Barrett’s oesophagus cancer detection.

Chromoendoscopy with methylene blue, acetic acid,
or virtual chromoendoscopy have been proposed to im-
prove the detection of preneoplastic lesions of Barrett’s
oesophagus. Although acid acetic pulverisation improves
visibility of the mucosal pattern by removing the superfi-
cial mucus and enhancing the pit pattern, virtual chromo-
endoscopy was developed to identify abnormalities from
superficial mucosal or vascular patterns, and, therefore,
facilitate diagnosis of Barrett’s associated neoplasias™”.,
Virtual chromoendoscopy using narrow band imaging
(NBI) was first studied in this indication and abnormali-
ties of pit and vascular patterns have been described.
Improvements in endoscopic material allows functional
imaging to be incorporated, which, in turn, permits visu-
alisation of more detail in mucosal and vascular patterns
and may complement high-resolution endoscopy to in-
crease the sensitivity of the endoscopic detection of early
neoplasia in Barrett’s oesophagus. Kim ez al® showed that
NBI was not reproducible and had a sensitivity of 89%
in detecting preneoplastic lesions of Barrett’s oesopha-
gus. Virtual chromoendoscopy using Fujinon intelligent
chromoendoscopy (FICE) has been shown to be a useful
tool in identifying gastric lesions”. Pohl ez /' failed to
show;, in a single prospective study, significant differences
between FICE and acetic acid combined with conven-
tional chromoendoscopy for the detection of high-grade
dysplasia or early cancer in patients with Barrett’s oe-
sophagus. No study has shown any benefit with the com-
bination of acetic acid and FICE. These two techniques
could be complementary, since acetic acid enhances visu-
alisation of the pit pattern and FICE allows detection of
vascular abnormalities in Barrett’s oesophagus. With the
Pohl ¢7 al"” study in mind, we conducted a pilot study to
evaluate the combination of 2% acetic acid pulverisation
and FICE for semiological characterization of the muco-
sal morphology in Barrett’s oesophagus.

These two techniques could be complementary, since
acetic acid enhances visualisation of the pit pattern’ ! and
FICE allows detection of vascular abnormalities in Bar-
rett’s oesophagus.

MATERIALS AND METHODS
Ethics

All patients enrolled in this study gave written informed
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Figure 1 Patient selection for the present study. FICE: Fujinon intelligent
chromoendoscopy.

consent. The study was in accordance with the Declara-
tion of Helsinki and the Institutional review board (Centre
de protection des personnes d’Ile de France III) approved
the study (ref: CPP: AT102).

Patients

The study population consisted of patients with Barrett’s
oesophagus, as confirmed by pathological analysis. None
of the patients had received previous therapy for Barrett’s
oesophagus. The eligibility criteria also included a four-
quadrant biopsy protocol, a standardized procedure as
described above and a video record of the overall pro-
cedure. Patients were required to have at least one dys-
plastic lesion that could be evaluated. Data were collected
retrospectively from a review of the electronic medical
records and endoscopy database of our institution from
November 2006 to September 2009. Eighteen patients
had endoscopic Barrett’s oesophagus (Figute 1). Of these
patients, fifteen had specialized intestinal metaplasia,
dysplasia or carcinoma and three patients had normal
histology results. In addition, two patients with no his-
tory of Barrett’s oesophagus or endoscopic lesions, and
normal biopsies were included as controls.

Endoscopy procedure

All explorations were performed using a high definition
Fujinon 1.3-million-pixel EG 490 ZW5 gastroscope zoom
with optical magnification up to 100 times equipped with
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Normal SIMorLGD HGD or All
mucosa carcinoma  patients
Number of patients 5 (25) 8 (40) 7 (35) 20
(%)
Age (yr) (mean+SD) 564 +21.7 65+10.5 71+138  65%15
Sex (men/women) 5/0 7/1 7/0 19/1
Concomitant therapy 60 100 100 90
PPI (%)
Median Barrett's 1(0-1) 23(2-33) 35(25-3.6) 2%13
oesophagus
Length (cm) + IQR

SIM: Specialized intestinal metaplasia; LGD: Low-grade dysplasia; HGD:
High-grade dysplasia; PPI: Proton-pump inhibitor; IQR: Interquartile
range.

a short soft transparent hood by one expert endoscopist
and were video recorded. In each case, videos of the oe-
sophagus were taken before biopsies. Endoscopies were
carried out following total intravenous anaesthesia of
the patient using Propofol. The endoscopic technique
was standardized as follows: first the oesophagus was
examined with high definition white light endoscopy, fol-
lowed by 6-10 mL of 2% acetic acid pulverisation, and,
finally, FICE was activated. Acetic acid pulverisation was
petformed with a spray catheter PW-1V-1 (Olympus Op-
tical Co., Ltd., Japan) and the endoscopist gently sucked
up excess acetic acid from the oesophageal lumen before
inspection. In the case of macroscopic abnormalities in
colour or pit-pattern, the zoom was used with a magnifi-
cation of 10-15. Videos were made with high definition
white light and with the combination of acetic acid and
FICE. FICE channels 4, 7 and 0 were used following
previous studies using FICE in upper endoscopyw’mj. In
the case of macroscopic abnormalities, separate biopsy
samples were performed and then systematic biopsies
were used in “normal macroscopic areas” of Barrett’s
oesophagus using Radial ]aw® Single-Use Biopsy Forceps
(Boston Scientific, Fremont, CA, United States) with
jumbo capacity.

Histological analysis

All biopsies were evaluated by two pathologists with ex-
tensive experience in Barrett’s neoplasia, and reviewed
by a third pathologist in cases of dysplasia. Histological
results were classified according to the revised Vienna
classification”. The highest grade of dysplasia obtained
from any biopsy sample was used to determine the diag-
nosis in each patient.

Evaluation of Barrett’s oesophagus

Retrospectively, videos were watched blind from histologi-
cal results by three FICE trained endoscopists. For each
patient, the most severe lesion was selected for evaluation.
Experts noted the characteristics of Barrett’s oesophagus
and any other abnormalities with and without combined
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acetic acid-FICE: macroscopic appearance of the lesion
using the Paris classification'”] type of mucosal pattern
(regular: ridged/villous, circulat, irregular), vasculatr pat-
tern characteristics (regular, irregular) using the Sharma

. . 13 . . . .
classification” raised lesion, ulcerous lesion, pigmented
lesion; and spontaneous bleeding lesion. The last four

items were considered on clinical findings.

Statistical analysis

Means and standard deviations were used to summarize
continuous vatiables with an apparently Gaussian distri-
bution, whereas the median and the interquartile range
(IQR) were used to summarize variables with a skewed
distribution. Kappa statistics with their 95% confidence
intervals (CI) were used to test for inter-observer agree-
ment of the 3-step classification system using arbitrary
interpretation by Landis and Koch (0, poor agreement;
0.00-0.20, slight agreement; 0.21-0.40, fair agreement;
0.41-0.60, moderate agreement; 0.61-0.80, substantial
agreement; 0.80-1.00, almost perfect agreement)m. Be-
cause Kappa statistics can only be calculated with pair-
wise observations, Kappa values were calculated for all
pait-wise combinations obtained by the observers.

RESULTS

Patient characteristics

Twenty patients were included. The patients’ characteris-
tics are shown in Table 1. Histological results were not-
mal histology, specialized intestinal metaplasia, low-grade
dysplasia, high-grade dysplasia, and carcinoma in 25%,
25%, 15%, 15%, and 20%, respectively. With high defini-
tion white light endoscopy, abnormalities in mucosal or
vascular pattern were detected in one patient (6%) out
of the 18 patients with suspected Barrett’s oesophagus.
With combined acetic acid-FICE, seven patients (39%)
out of the 18 with suspected Barrett’s oesophagus had a
visible irregular mucosal pattern (Table 2). All of these
patients had high-grade dysplasia or carcinoma (sensitiv-
ity: 100%). With combined acetic acid-FICE, six patients
(33%) out of the 18 with suspected Barrett’s oesophagus
had a visible irregular vascular pattern. All had high-grade
dysplasia or carcinoma (sensitivity: 100%). No patient
with metaplasia or low-grade dysplasia had visible irregu-
lar mucosal vascular patterns, raised lesions, or spontane-
ous bleeding (Figure 1).

An irregular mucosal pattern was identified in patients
with high-grade dysplasia or carcinoma using high defini-
tion white light endoscopy or the combination of acetic
acid-FICE in 14% and 100%, respectively. An irregular
vascular pattern was identified in patients with high-grade
dysplasia or carcinoma using high definition white light
endoscopy or the combination of acetic acid-FICE in
0% and 86%, respectively (Figures 2 and 3). An irregular
mucosal or vascular pattern was not identified in patients
without high-grade dysplasia or carcinoma using the
combination of acetic acid and FICE (specificity 100%0).
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Table 2 Correlation of the predominant mucosal and vascular patterns with histological results during high resolution white light

endoscopy or after 2% acetic acid pulverisation and Fujinon intelligent chromoendoscopy O, 4 and 7

High resolution white light Acetic acid pulverisation and FICE

Normal histology SIM or LGD HGD or carcinoma Normal histology SIM or LGD HGD or carcinoma

Number of patients (%) 5 8 7 5 8 7
Regular or not visualized mucosal pattern' (%) 100 100 86 100 100 0
Irregular mucosal pattern (%) 0 0 14 0 0 100
Regular or not visualized vascular pattern' (%) 100 100 100 100 100 14
Abnormal blood vessels (%) 0 0 14 0 0 86
Raised lesion (%) 0 0 14 0 0 71
Pigmented lesion (%) 0 0 0 0 37.5 0
Bleeding lesion (%) 0 0 14 0 0 57
Ulcerous lesion (%) 0 14 14 0 14 14

FICE: Fujinon intelligent chromoendoscopy; SIM: Specialized intestinal metaplasia; HGD: High-grade dysplasia; LGD: Indicate Low grade dysplasia.
"Endoscopists were not able to exactly classify the mucosal pattern according to Sharma’s classification of mucosal pattern due to lack of visibility, but they

judged that the mucosa was regular.

Figure 2 Acetic acid and Fujinon intelligent chromoendoscopy image of the oesophagus. Specialized intestinal metaplasia using high definition white light (A), 2%
acetic acid (B), and the combination of acetic acid with Fujinon intelligent chromoendoscopy (FICE) 4 (C), FICE 0 (D) and FICE 7 (E).

Figure 3 Acetic acid and Fujinon intelligent chromoendoscopy image of an oesophageal carcinoma. Irregular pit pattern and abnormal vascularisation is
shown with 2% acetic acid (A), or following the combination of acetic acid and Fujinon intelligent chromoendoscopy (FICE) 4 (B), FICE 0 (C) and FICE 7 (D).

Among the 7 patients with high-grade dysplasia, 4 pa- moderate on 2 items (vascular pattern: k = 0.73, abnor-
tients (57%) presented with eatly carcinoma on biopsy. The mal blood vessels: k = 0.76). There was no difference in
sizes of the lesions were 1 cm, 0.5 cm and 0.4 cm. The interobserver agreement between high definition white
lesion size was not recorded in one patient. All patients light images and combined acetic acid-FICE images,
underwent a mucosectomy within 2 mo of the primary except for 3 evaluations (abnormal blood vessels, vascu-
endoscopy. lar pattern and pigmented lesion). In the evaluation of

Definitive histological staging was intramucosal carci- abnormal blood vessels using high definition white light
noma (pT1m) for 3 of 4 patients following mucosectomy images, the interobserver agreement (k = 0.76; 95% CI:
histological analysis, and resection margins were healthy. 0.64-1.00) was lower than that of combined acetic acid-

Only high-grade dysplasia was found in the fourth patient. FICE images (k = 0.91; 95% CI: 0.86-1.00). In the evalu-

ation of vascular pattern using high definition white light
Interobserver agreement for mucosal morphology images, the interobserver agreement (i = 0.73; 95% CL:
When the evaluations by the experts were grouped to- 0.64-0.91) was lower than that of combined acetic acid-
gether, the interobserver agreement for mucosal mor- FICE images (k = 0.83; 95% CI: 0.76-0.88). In the evalu-
phology assessed on high definition white light images ation of pigmented lesion using high definition white
was substantial on 5 items (mucosal pattern: k¥ = 0.97, light images, the interobserver agreement (k = 1.00; 95%
raised lesion: k¥ = 1.00, pigmented lesion: k¥ = 1.00, bleed- CI: 0.64-1.00) was better than that of combined acetic
ing lesion: k¥ = 1.00, and ulcerous lesion: k¥ = 1.00) and acid-FICE images (k = 0.37; 95% CI: 0.28-0.54).
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COMMENTS

Background

Barrett's oesophagus is a pre-neoplastic lesion with an estimated rate of trans-
formation to carcinoma of approximately 0.3%-0.6% each year. Guidelines from
the American College of Gastroenterology proposed a surveillance programme
to detect high-grade dysplasia or carcinoma in Barrett's oesophagus. This
screening programme recommends performing 4 quadrant biopsies every 2 cm
at 1 year in low-grade dysplasia and every 3 mo in high-grade dysplasia.

Research frontiers

Acetic acid pulverisation is a simple and inexpensive method of improving vis-
ibility of the pit pattern, but does not allow appreciation of the vascular pattern.
Acetic acid instillation increased the detection of cancer compared to white
light endoscopy with or without high resolution endoscopy. Whereas acetic
acid instillation, indigo carmine chromoendoscopy, narrow-band imaging and
chromoendoscopy by Fuijinon intelligent chromoendoscopy (FICE) seem to be
interesting new techniques, each technique alone seems to be insufficient to
warrant abandonment of the Seattle protocol of multiple blind sample biopsies.
The authors showed significant differences between FICE and chromoendos-
copy with acetic acid for the detection of high-grade dysplasia or early cancer in
patients with Barrett's oesophagus. Both the acetic acid and FICE techniques
showed separate per-lesion sensitivity of up to 87% for the detection of high-
grade neoplasia and early cancer in patients with Barrett's oesophagus. The
authors conducted a video study to evaluate the combined acetic acid and
FICE technique.

Innovations and breakthroughs

Virtual chromoendoscopy has begun to receive greater attention as a potential
technique in the diagnosis of Barrett's oesophagus. In the series, the study
highlight the positive effect of the combination of acetic acid and virtual chro-
moendoscopy. The study confirms the usefulness of FICE technique combined
with acetic acid using video reviews. However, the generalization of the results
is made difficult by the author’s small population size. Therefore, a larger study
is warranted to confirm the author’s results. The data suggest a high sensitivity
and specificity with this combination, however, data are lacking on a real-time
basis rather than relying on subsequent video reviews. The report, for the first
time, on the benefit of the combination of acetic acid and FICE in identifying
high-grade dysplasia or early oesophageal neoplasia.

Applications

By using the presented procedure of acetic acid and FICE, this may represent
a future strategy for the diagnosis of Barrett's oesophagus lesions. In the study,
taking into account two criteria (irregular mucosal and/or vascular patterns),
100% of patients with high-grade dysplasia or carcinoma were identified by en-
doscopy, with no errors in the diagnosis of high-grade dysplasia or carcinoma.
The study showed that combined acetic acid and FICE had a positive benefit
in the identification of high-grade dysplasia or carcinoma. By combining the
two techniques of acetic acid and FICE, the results showed improvement in the
quality of endoscopic images obtained and visualisation of both mucosal and
vascular patterns or irregularities. The endoscopic detection of high-grade dys-
plasia or carcinoma was enhanced by this combination method as compared to
using high definition white light imaging alone. In order to further verify the high
sensitivity and specificity findings in this study, future prospective multi-centre
studies of patients presenting for endoscopic evaluation of Barrett's oesopha-
gus with all levels of early neoplasia are required to definitively compare the
combination imaging algorithm of acetic acid and FICE to Seattle Protocol ran-
dom biopsies.

Peer review

This is an interesting study, which adds information to how to tackle detection
and surveillance of Barrett's esophagus.
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