
Abstract

Background and study aims : Screening for specialized columnar
epithelium (SCE) within columnar lined esophagus (CLE) with
standard video endoscopes is not reliable enough. Several methods
to improve accuracy of predicting presence of SCE like chromoen-
doscopy with vital stains or structure enhancement with acetic acid
have been introduced but data up to now remains controversial.
The present prospective study was conducted to evaluate a combi-
nation of chromoendoscopy and acetic acid structure enhancement
using the naturally brownish coloured balsamic vinegar during
routine upper endoscopy. 

Patients and methods : Between March and July 2006 20 patients
with macroscopic suspicion for SCE during routine endoscopy
were included prospectively. Saline diluted balsamic vinegar (3%)
was administered with a spraying catheter at the distal esophagus.
After 1 minute the distal esophagus was evaluated for the presence
of SCE according to the mucosal surface pattern (pattern I-II :
round pits/circular pattern predicting gastric epithelium ; pattern
III-IV : ridged/villous pattern predicting Barrett’s epithelium).
Only HR-videoendoscopes without magnification were used. After
presence or absence of SCE was defined by the endoscopist target-
ed biopsies of the CLE were performed. Histological results were
compared with endoscopic findings.

Results : In 9 of 20 patients (13 male, 7 female ; mean age 60.0 ±
12.8 years) biopsy specimen revealed SCE within CLE on histology.
Prediction of BM after balsamic vinegar staining was possible in all
cases. Surface pattern I-II was found in 9 patients and pattern III-
IV in 11 patients. Accuracy, sensitivity and specificity for BV stain-
ing predicting SCE were 90%, 100% and 82%, respectively.  

Conclusion : Chromoendoscopy with balsamic vinegar combines
the advantages of chromoendoscopy and structure enhancement
by acetic acid for detection of SCE. The reliability in predicting the
presence of SCE was high in this prospective feasibility study. (Acta
gastroenterol. belg., 2008, 71, 243-245).

Key words : Barrett’s esophagus ; endoscopy ; chromoendoscopy ;
esophagus ; reflux disease.

Introduction

During the last 30 years the incidence of adenocarci-
noma in Barrett’s esophagus has raised six fold and mor-
tality of esophageal adenocarcinoma even more than
seven fold (1). Barrett’s esophagus is a known premalig-
nant condition for adenocarcinoma and therefore several
gastroenterological associations developed guidelines
for surveillance of patients with Barrett’s metapla-
sia (2,3). 

Detection of Barrett’s esophagus, especially small
areas of specialized columnar epithelium (SCE) within
columnar lined esophagus, is a well known problem and
therefore several methods to improve endoscopic
diagnosis have been introduced. Especially chromo-

endoscopy with vital stains like methylene blue and
structure enhancement with acetic acid are promising
techniques to visualize Barrett’s epithelium during
endoscopy (4-9).

Guelrud et al. (7) was able to demonstrate that struc-
ture enhancement with acetic acid in combination with
magnification endoscopy could discriminate different
mucosal structure patterns (I-IV). Villous and cerebri-
form pit surface structure were present in 87% and 100%
of SCE. Round and straight pits predicted gastric epithe-
lium in 89%. 

We evaluated a new method combining the advan-
tages of chromoendoscopy and acetic acid structure
enhancement by using balsamic vinegar in patients with
suspected SSBE. The objective of this prospective feasi-
bility study was to investigate the diagnostic yield of HR-
endoscopy without magnification after application of
balsamic vinegar (histological diagnosis of SCE per
patient).

Methods

Consecutive patients with columnar lined distal
esophagus (columnar mucosa < 3 cm) were prospective-
ly included in this study. Patients with known Barrett’s
esophagus were excluded. Reasons for upper endoscopy
were chronic reflux symptoms in 6, former ablation of
Barrett’s esophagus in 6, referral with suspected Barrett’s
esophagus without histological confirmation in 4 and
other in 4 patients. 

Only HR-videoendoscopes without magnification
(Fujinon EG-450HR ; Fujinon Europe, Inc., Willich,
Germany) were used. All patients with known BM were
excluded. Endoscopic procedures were performed by
experienced endoscopists in the field of Barrett’s esoph-
agus (O.P., T.R, H.M.). 5-10 ml of diluted BV (50% BV
and 50% saline resulting in 3% acetic acid) were sprayed
over columnar mucosa in the distal esophagus with a
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Discussion

Endoscopic detection of BM and the discrimination of
cardiac mucosa, particularly in short segments of CLE,
remains a well known problem. In a study of 570 patients
SSBE was only correctly diagnosed 25% and LSBE 55%
of the time (11). Several efforts have been made to
improve diagnosis of BE and its discrimination from car-
diac epithelium but up to now data are controversial. 

Especially chromoendoscopy with methylene blue
was considered to be a promising method to improve
detection of BM and Barrett’s neoplasia (5,6,12). The
vital stain MB is taken up preferably by goblet cells in
specialized intestinal metaplasia in BM. Canto et al. (6)
evaluated a high accuracy of 95 % of MB staining for the
detection of SIM in both short and long-segment
Barrett’s esophagus. However, other investigators have
not been able to confirm these results (13-15). 

Further approaches to improve detection of BM were
magnification endoscopy with or without prior staining.
Sharma et al. studied 80 patients with suspected Barrett’s
esophagus (4). He performed magnification endoscopy
after staining with indigo carmine and three types of
mucosal patterns were discriminated. 97% of patients
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special spraying catheter (PW-5L, Olympus, Germany).
After staining presence or absence for SCE was defined
by the endoscopist according to the surface structure
within CLE according to Guelrud’s classification (round
pits/circular pattern predicting gastric epithelium (type I-
II) and ridged/villous pattern predicting Barrett’s epithe-
lium (type III-IV) (7). Pictures of the distal esophagus
were acquired and digitally stored. After the staining pro-
cedure four quadrant biopsies every 1 cm within the
columnar lined esophagus were performed according to
the guidelines of the German Gastroenterological
Society (2). Biopsies were routinely fixed in formalin
and paraffin embedded. Serial sections (5 µm) were cut
and stained with haematoxylin and eosin. Diagnoses
were made according to the WHO classification (10).
Barrett’s esophagus was diagnosed if intestinal metapla-
sia with columnar and goblet cells were present. The his-
tological specimens were assessed by an experienced
pathologist in the field of Barrett’s esophagus blinded to
patterns. 

Pathology was considered as the “gold standard” for
detection of BM. The histological results were compared
with the results of the BV staining and sensitivity, speci-
ficity, positive predictive value, negative predictive value
were calculated for the diagnosis of BM with HR-
videoendoscopy and BV staining.

All patients were informed before endoscopy with a
standardized information brochure and by the endo-
scopist about the procedure and the performance of chro-
moendoscopy with acetic acid (BV). Research was car-
ried out in accordance with the Helsinki Declaration.

Results

20 patients (13 male, 7 female ; mean age 60.0 ±
12.8 years) were included prospectively between March
and July 2006 in this feasibility study. 

In 9 of 20 included patients (45%) Barrett’s esophagus
could be confirmed histologically and in 11 patients only
gastric mucosa without the presence of goblet cells was
found on histology. 

In total, 98 biopsy specimens were obtained (4.9 biop-
sies/patient) and in 38 specimens (38.8%) intestinal
metaplasia with goblet cells were found on histology.
The mean length of those patients with proven Barrett’s
esophagus was 13 ± 8 mm. 

In all patients SCE could be predicted by BV staining
according to the observed mucosal pattern (III-IV)
(Fig. 1a, b). Two patients were considered as positive for
Barrett’s epithelium but histology revealed only gastric
epithelium. Gastric epithelium could be predicted cor-
rectly in 9 of 11 patients (Table 1).

Accuracy, sensitivity and specificity for BV staining
predicting SCE within CLE were 90%, 100% and 82%,
respectively. 

Accuracy, sensitivity and specificity for BV staining
predicting gastric epithelium within CLE were 82%,
82% and 100% respectively. 

Fig. 1. — Ridged (1a) and cerebriform (1b) mucosal surface
pattern after staining with balsamic vinegar predicting Barrett’s
esophagus.
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b
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with a ridged/villous pattern had BM on target biopsy. In
contrast only 17% mucosal areas with circular pattern
had proven BM on histology. Sensitivity and specificity
and positive predictive value of the ridged/villous pattern
for detection of BM were 92%, 69% and 92% respective-
ly. 

Guelrud et al. (7,8) also performed enhanced magnifi-
cation endoscopy but after application of acetic acid and
detected four different mucosal surface patterns : I,
round pits ; II, reticular ; III, villous ; and IV, ridged. The
yields for detecting SCE according to endoscopic pat-
terns were 87% for pattern III and 100% for pattern IV.
Recent reports confirmed the promising results of
Guelrud et al. that acetic acid staining facilitates the
detection of SCE within CLE (11,16). One major
disadvantage of magnification endoscopy is the time
consuming procedure especially at the gastro-esophageal
junction with peristalsis and respiratory movements.
Therefore, it would be desirable to achieve similar results
by using regular HR-videoendoscopes combined with
chromoendoscopy.

In our series we combined the advantages of chromo-
endoscopy and the structure enhancement effect of acetic
acid by using balsamic vinegar. In this preliminary study
we were able to demonstrate that the effect of acetic acid
could be enhanced by the dark brownish color of the
vinegar and the pattern could be recognized easily even
with regular HR-videoendoscopes without the time con-
suming procedure of magnification. Even though the
number of patients is limited accuracy, sensitivity and
specificity were very promising. One disadvantage of
staining with BV is the impaired assessment of the gas-
tric epithelium after staining because of the dark color of
BV, similar to the use of methylene blue or other dyes.
Therefore, staining with BV should be performed at the
end of the procedure.  

Chromoendoscopy with balsamic vinegar seems to be
a promising new staining method to facilitate detection
of BM during routine endoscopy. Further prospective

studies, especially comparing BV with regular acetic
acid in a prospective fashion are needed to confirm the
results of this preliminary report.
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Table 1. — Surface pattern analysis predicting Barrett’s
and gastric epithelium

Barrett’s Gastric N
epithelium epithelium

Pattern I-II 0 9 9
Pattern III 5 1 6
Pattern IV 4 1 5


