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INTRODUCTION

Abstract

Introduction: Barrett's esophagus (BE) with dysplasia has a recognized potential for malignancy. Neither acid
suppression nor anti-reflux surgery produce consistent or complete regression of metaplasia or dysplasia in
the epithelium. Endoscopic argon plasma ablation (APC) offers the possibility of eradication, but factors that
may influence the outcome of therapy have not been consistently evaluated.

Objective: The objective of this study was to evaluate the efficacy of APC for eradication of BE with dyspla-
sia and to evaluate the factors that influence the immediate outcome and results after one year of follow up.

Methods: The study population included thirty-three patients suffering from BE with dysplasia: 19 men
(58%), mean age of 56.9 + 6.35 years (range 45-69 years) and an average length of EB 4.1 cm (range 2 to 8
cm.). All patients had undergone APC at intervals of 4 to 6 weeks to eradicate Barrett's esophagus. Patients
also received double doses of proton pump inhibitors (PPIs). Patients were endoscopically monitored at 3, 6
and 12 months and thereafter every year with four-quadrant biopsies of treated areas.

Results: Ablation of BE and dysplasia was achieved in all patients after a median of 2 sessions of APC
(1-4 sessions). Recurrence of BE and dysplasia is associated with longer initial lengths affected by BE and
larger circumferences of its circular or proximal margin, despite treatment with additional APC sessions (no
significant differences). Documented recurrences of Barrett's esophagus occurred in seven patients (21.2%),
documented recurrences of dysplasia occurred in three patients (9.1%). Two of these were low grade and
one was high grade. The most frequent complication was chest pain which was experienced by six patients
(18.2%), four had stenoses that required endoscopic dilatation (12.1%), and one patient's (3%) bleeding re-
quired sclerotherapy during the procedure. The average follow-up time was 43.7 £ 19 months. No esophageal
carcinoma developed nor were there any deaths related to the disease or therapy.

Conclusions: Treatment with APC is safe and effective ablative therapy for short segments of BE with
dysplasia. Post treatment recurrences of BE and dysplasia are common especially among patients with long
segments of BE.
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decreased and is approximately 1:300 patients per year (2,
3). Nevertheless, the incidence of esophageal adenocarci-

Barrett s esophagus (BE), also known as Barrett s epithe-
lium, is a premalignant condition that is secondary to chro-
nic gastroesophageal reflux (1). Recent prospective studies
using endoscopic monitoring estimate that the incidence
of esophageal adenocarcinoma associated with BE has

noma has increased by as much as sixfold over the last 30
years (4). Serious risk factors regarding esophageal ade-
nocarcinoma include long duration of BE (5), masculine
gender (6), the presence of dysplasia or hiatal hernia (7, 8),
alcohol (9) and/or tobacco consumption (10), obesity and
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possibly duodenal gastroesophageal reflux (11, 12). On the
other hand, consumption of vegetables, folic acid and anti-
oxidants protects against BE (13).

The current handling of BE includes endoscopic monito-
ring although this continues to be a debatable measure due
to the morbidity and mortality associated with esophagec-
tomies used to treat high grade dysplasia and early adeno-
carcinomas (3). There is also a lack of conclusive evidence
about its cost-effectiveness (14). The focus of medical
therapy is to stop gastroesophageal reflux using powerful
agents that reduce acid secretion such as proton pump inhi-
bitors (PPIs) (15). Surgery is also recommended for the
control of reflux, particularly for patients who are intole-
rant to drugs or whose response to treatment with drugs is
inadequate (16). Unfortunately, none of these approaches
have been shown to induce the regression of BE in a com-
plete or consistent way (17, 18).

Consequently, new thermo-ablation techniques continue
to be considered in the context of suppression of gastric acid
secretion (19). One of these techniques is argon plasma coa-
gulation (APC) which consists of administration of a high
frequency electrical current to tissues by way of a flow of ioni-
zed argon gas (plasma). This technique does not involve con-
tact of a catheter with any tissue. The thickness of BE is 0.6
mm which is within the limits of APC therapy (20, 21). APC
is less costly, more portable, and safer than treatments such
as laser and photodynamic therapy (22, 23). Coagulation
with APC is widely available, permits the treatment of large
areas, has low operation costs, is effective and safe, and is
easy to use in the hands of expert endoscopists. The rate of
removal of the metaplastic epithelium is quite encouraging,
though these results should be interpreted with caution due
to the meagerness of the available information series and the
short follow up period (24, 25).

The final goal of this therapy is to uproot the tissue with
intestinal metaplasia and reduce the malignant potential
related to the presence of BE. A limited number of stu-
dies have reported on the efficiency of therapy with APC
for the ablative handling of BE with dysplasia or cancer in
situ (26-30). Although some studies suggest application
in non-dysplastic BE (31-37), its benefit in many others is
not clear (22, 38-45). APC has even been used in combi-
nation with surgery (46-51). Nevertheless, the monitoring
of these patients has been brief and the resulting long term
stability of the neo-squamous epithelium is uncertain (52).

The objective of this study is to evaluate the efficiency of
APC as an ablative therapy for BE with mild or severe dyspla-
sia. The study was conducted among various third level insti-
tutions in Medellin. It investigated the factors that influence
the outcomes of therapy and the stability of the neo-squa-
mous epithelium after at least one year of monitoring.
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PATIENTS AND METHODS
Type of study

This is a descriptive observational study of a series of cases
in which patients diagnosed with BE with mild or severe
dysplasia were treated with APC (endoscopic ablation)
and followed-up at two third level endoscopy services
in Medellin, in the period between January 2006 and
December 2011.

Diagnosis of Barrett’s esophagus

All patients had columnar epithelia in the esophagus
(intestinal metaplasia diagnosed histologically) above the
gastroesophageal junction. This was endoscopically deter-
mined as tissue that extended for more than a centimeter
above the most proximal folds of the stomach. BE was
measured according to the Prague classification criteria, so
the length of circumferential BE (CB) and the distance of
the proximal margin of BE were both measured. Initially,
a lavage with a mucolytic agent (N- acetyl cysteine) was
done to achieve better fixation of the methylene blue
dye. With the advent of digital chromoendoscopy (NBI
or FICE) this procedure was suppressed. Biopsy samples
were taken from the four quadrants at 1 to 2 cm intervals
for histological confirmation of BE prior to ablation. The
concomitant presence of high or low grade dysplasia and
the presence of nodulations (possible dysplasia with raised
lesion) were either discarded or confirmed. Biopsy sam-
ples were always taken from these patients and also during
follow-ups in order to document the re-epithelialization
of the squamous epithelium and to look for evidence of
“buried” BE glands. All samples were evaluated by at least
two pathologists with a special interest and training in gas-
trointestinal histopathology (JCP). None of the patients
underwent endoscopic ultrasound.

Inclusion criteria

Patients with endoscopic, histopathological and clinical
diagnoses of BE with dysplasia of any degree who were bet-
ween the ages of 18 and 70 years of age were included.

Exclusion criteria

The following patients were excluded: those who declined
to participate in the study, patients who could not be moni-
tored through time, those with terminal illnesses, those
who had undergone previous esophageal surgery, and
patients with invading esophageal adenocarcinoma.
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Sample Population

The sample was a non-probabilistic sample of continuous
cases: patients who met the inclusion criteria of diagnosis
of BE with dysplasia who were treated by endoscopic APC
in participating medical centers entered the study in a con-
secutive manner.

Collection technique

The information was collected in a retrospective and pros-
pective manner from the detailed registers of medical
records, endoscopy reports and histopathology results of
patients that met the inclusion criteria. The investigators
recorded this data in a previously designed tool.

Medications

All patients were treated with PPIs, usually 20 or 30 mg of
omeprazole or lansoprazole twice a day in order to reach

adequate suppression of acid. For patients with persistent
acid reflux, the PPI dosage was increased above these levels.

Coagulation with argon plasma

Patients were treated on an outpatient basis. In order to
inhibit esophageal peristalsis, patients were sedated with a
mix of 3 to S mg IV midazolam IV, 20-50 mg IV meperidine,
and 10 to 20mg IV hyoscine hydrobromide. Pulse oxime-
try and blood pressure were monitored during the entire
process. Ablation was performed using an Erbe APC 200
system (Erbe Medical UK Ltd, Leeds, UK) and a flexible
Erbe gastrointestinal probe set at an adjusted intensity of 50
watts and a flow of 1 liter/minute. Patients were treated at
monthly intervals with an aim of treating up to two thirds of
the esophageal circumference per session until macroscopic
clearance was achieved. Spot ablation was used for shorter
segments and islands of BE. Larger areas were treated with
downward (head to toe) movement of the probe to achieve
complete coagulation of the damaged tissue (Figure 1).

Figure 1. Endoscopic characteristics of APC for BE with dysplasia. A. Long Barrett’s esophagus with low degree dysplasia, C3M4 in Prague
classification. B. Methylene blue dye to highlight the margins and sites suggestive of dysplasia. C. Commencement of APC at the oral margin of
Barrett’s esophagus. D. APC of 2/3 of the circumference of Barrett’s esophagus is completed. E. Follow-up endoscopy showing no BE one year after
eradication with APC.
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Any symptom related to the procedure was registered by
the patient. In addition all patients were contacted by tele-
phone 24 hours after treatment to determine if any compli-
cations had developed. Persistence of BE in an area greater
than 10% of the original area following two sessions of APC
was defined as therapeutic failure. Failure of squamous re-
epithelialization following two sessions of APC was also con-
sidered to be therapeutic failure. Patients with documentary
evidence of some beneficial effect of the therapy continued
in the study process for to a maximum of four sessions.

One year monitoring

The patients were trained and encouraged to continue with
the same dosages of PPIs that were used during the study.
They underwent check-up endoscopies at three month
intervals until one year after completion of treatment. The
extent of any remaining BE was documented and additio-
nal biopsies were taken according to the Seattle protocol
for biopsies of one sample every two centimeters from all
four quadrants.

Statistical Analysis

Absolute distributions, relative distributions and measures
of central tendency, position, and dispersion were used in
the descriptive analysis. The chi-square test of indepen-
dence, Fisher’s exact test and ratio of verisimilitude were
used whenever necessary. The Kolmogorov-Smirnov test
was used to establish a criteria of normality for the data.
On that basis the Student’s t-test was applied for the mean
difference. A p value of less than 0.05 was considered to
be statistically significant. The Kaplan-Meier method was
used for the analysis of survival and the Log Rank (Mantel-
Cox) and Breslow (Generalized Wilcoxon) were used for
comparisons of data curves. SPSS Statistics version 17 was
used for data entry, processing and analysis.

Informed consent and ethical issues

All patients included in the study signed an informed con-
sent form before undergoing endoscopic APC. The study
was approved by the Universidad de Antioquia Ethics
Committee which evaluates the work performed by interns
who apply for the title of specialist.

RESULTS

From April 2004 to September 2009, a total of 33 patients
suffering from BE with dysplasia were included in this
study. Ten 10 patients (30%) had severe dysplasia and
23 patients (70%) had low grade dysplasia. All patients
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underwent APC treatment, and all the patients continued
receiving high doses of PPIs after APC treatment.

By the end of treatment all thirty-three patients had
complete responses including regeneration of squamous
epithelia. This was verified by the lack of endoscopic evi-
dence of columnar epithelium segments and histological
confirmation of the presence of squamous epithelia. The
average monitoring time was 43.7 £ 19 months. Three
patients (9.1%) required only one session each of APC.
Nineteen patients (57.6%) required two sessions each, and
eleven patients (33.3%) each required three sessions.

There were recurrences in 30.3% of the patients, recu-
rrence of BE's esophagus in seven patients (21.2%) and
dysplasia in three patients (9.1%). There were no cases of
progression toward malignancy encountered in biopsies
during monitoring period.

Table 1. Absolute and Percentage Distribution of sociodemographic
variables and medical history.

Category n %
Gender Male 19 57,6
Female 14 424
Age Groups > 50 years 26 78,8
<50 years 7 21,2
Anti-GERD Surgery Yes 8 242
No 25 75,8
Hiatal hernia Yes 21 63,6
No 12 36,4
Nodes Yes 9 27,3
No 24 72,7

Number of sessions One session 3 9,1
Two sessions 19 57,6
Three sessions 11 33,3
Dysplasia Low degree 23 69,7
High degree 10 30,3
Circumferential BE (CB) 1 7 21,2
2 12 36,4
3 9 27,3

4 4 12,1

5 1 3,0

BE and its margin 1 1 3,0
2 8 24,2
3 12 36,4
4 7 21,2

5 2 6,1

6 2 6,1

7 1 3,0
Complications No 22 66,7
Pain 6 18,2

Stenosis 4 12,1

Bleeding 1 3,0
Surgery Yes 8 242
No 25 75,8
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Complications were documented in 33.3% of the
patients: pain in 6 patients (18.2%) which was either mana-
ged without drugs or with analgesics, stenoses in 4 patients
(12.1%) and bleeding during the procedure in 1 patient
(3%). The case of bleeding was treated through endoscopic
sclerotherapy. During monitoring there were no mortali-
ties associated with the treatment and/or the illness. The
general characteristics of the group are shown in Table 1.

Finally, there were recurrences of BE in 7 patients and
recurrences of dysplasia in 3 patients. Cancer did not deve-
lop in any of the patients treated (Figures 2 and 3).

Three of the patients with low grade dysplasia (13.0%) expe-
rienced recurrences of BE after treatment while four patients
with high grade dysplasia (40%) had recurrences of BE.

Of the patients with dysplasia, one patient (4.3%) pre-
sented a recurrence of low grade dysplasia after treatment
and two patients who had had high grade dysplasia (20.0%)
presented recurrences, one low grade and one high grade.

The average age of the patients in this study was 56.9 +
6.35 years. Fifty percent of the patients had had GERD
during the previous eight years. It is important to empha-
sise that the average duration of treatment from beginning
to end was 141 £ 73.5 days, and the average time spent
monitoring patients until their last check-up was 43.7 + 19
months (See Table 2).

Tables 3 and 4 present absolute and percentage distributions
of antecedents and clinical circumstances related to presence
of recurrence of Barrett’s Esophagus and/or dysplasia.

In patients who experienced recurrences of BE, the ave-
rage time that they had suffered from GERD was 9.3 + 2.8
while the average time suffering from GERD for patients
who had no recurrences of BE was 7.2 + 3.5. No statistically
significant differences were found between these variables
(p>0.0S) as was the case for the variables of age and body
mass index (BMI), days of treatment and months of moni-
toring (See Table 5).

The patients that presented a relapse of Dysplasia and BE
presented at least a one centimeter longer BE, both in its
circumferential compromise (BC Prague classification) as
well as in its proximal margin (BM Prague classification)

Figures 4 and S present survival curves for the total
patient population and separately for men and for women.

DISCUSSION

Barrett’s esophagus is the most serious complication
observed in chronic GERD. This situation has already
been assessed in our milieu by Dr. Sierra (2). As a pre-
malignant condition BE significantly increases the risk of
adenocarcinoma of the esophagus (7). In the last two deca-

Recurrence of BE
80,0 78,8%

70,0
60,0 -
50,0
40,0
30,0
20,0
10,0

21,2%

No Yes

Recurrence of Dysplasia
1000 4 90,9%
80,0
60,0 -
40,0 -
20,0
9,1%
0 -
No Yes

Figure 2. Percentage distribution of Recurrence of BE, after treatment.

Figure 3. Percentage distribution of Recurrence of Dysplasia after treatment

Table 2. Distribution of personal factors, clinical circumstances and time variables (n=33).

Arithmetic mean Standard deviation Mean Minimum Maximum
Age 56,9 6,35 57,0 45 67
Years with GERd 7,6 3,43 8,0 2 16
Pag/year (n=15) 75 3,12 9,0 3 12
BMI 28,7 2,79 28,0 24 33
Treatment days’ 141 73,5 123 0 303
Follow-up months? 43,7 19,16 44,0 15 78

!Beginning of session until ending session
* Beginning of session until last control
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Table 3. Absolute and percentage distribution of background factors and
clinical circumstances in relation to recurrence of Barrett’s esophagus

(n=33).

Table 4. Absolute and percentage distribution of background factors
and clinical circumstances in relation to recurrence of dysplasia (n=33)

Recurrence of Chi? P
Recurrence of Chi? p Dysplasia
Barrett’s esophagus YES n (%) NO n (%)
0, 0,
5 y YE(;‘Q‘)) 1’1‘(’7(34’7)) TR Sex Men 2(105) 17(895) 0112 1,000
ex en
’ ’ ' ’ Wi 1(7,1 92,9
Women — 2(143)  12(857) Smok Yomen 2 (133) (86 7) 0599 0579
Smoker Yes 2(133) 13(86,7) 1,021 0413 MOKer es (133 13@867) 0, '
No 5(278) 13(72,2) _ No 1(56)  17(944)
Ant-GERD  Yes 2(250) 6(750) 0091 0,763 Ant-GERD  Yes 0(00) 8(100,0) 1,056 0,560
No 5(20,0) 20 (80,0) No 3(120)  22(88,0)
HH Yes 3(143) 18(857) 1,658 0,377 HH Yes 2(95) 19(%05) 0013 1,000
No 4(333) 8(66,7) No 1(83)  11(91,7)
Nodules Yes 3(333) 6(66,7) 1,08 0358 Nodules Yes 3(333) 6(66,7) 8800 0,015
. No 4(16,7) 20(83,3) No 0(0,0) 24 (100,0)
Dysplasia  LowGrade  3(130) 20(87.0) 3030 0161 Dysplasia ~ LowGrade  1(4,3) 22(957) 2066 0,212
Complicati :Igh e ggg% 167(?70?03)) 3,898 0,173 Figh Grade  2(20.0) - 8{80.0)
omplication  No , , , , I "
Pain 0(00)  6(100,0) Complication Eo. 12 (196:17) 250 ;930239) 1,295 0,730
Stenosis  2(500) 2 (50,0) ain (167)  5(833)
Surgery Yes 1(125) 7(875) 0480 0,652 Perforation ~ 0(0,0)  1(100,0)
No 6(24,0) 19(76,0) Surgery Yes 1(12,5) 7(87,5 0,149 1,000
Recurrence of Yes 1(33,3) 2(66,7) 0,290 0,523 No 2(8,00 23(92,0)
dysplasia No 6(20,0) 24 (80,0
* Ratio of verisimilitude
_mSurvival function
1‘0 g —+Censored 1,0' —Male Sex
-~ Female
e e ated
£ 087 8 08
s S
= 06 2 06
g 3
<_‘§ 04 g 0,4
g =
(&) Q
2 021 g 02
0,0 1 0,0
00 200 400 600 800 00 200 400 600 800
Time in months Time in months

Figure 4. Analysis of overall survival

des, considerable efforts have been made in the develop-
ment of endoscopic treatments. This is especially true for
treatments using ablation which is currently considered to
be a valid therapeutic option by medical associations that
establish standards for managing BE. The standard surgical
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Figure 5. Analysis of survival by sex. Log Rank (Mantel-Cox=3.222;
p=0.073)

treatment of esophagectomies for patients with high grade
dysplasia has a reported morbidity rate of up to 47% and
a mortality rate that ranges from 1.2% to 4% in different
studies. In contrast, endoscopic treatment has a reported
mortality rate of only 0.04% (33).
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Table S. Distribution of quantitative variables related to recurrence of BE
(n=33)

Recurrence of BE t-Student p

YES NO
Age 59,437 56,3+6,8 1,175 0,249
Years with GERd 9,3+2,8 7,235 1,460 0,154
BMI 28,9+1,9 28,6+3,0 0,169 0,867
Days of Treatment*  143,6485,1 140,5+71,7 0,098 0,923
Months of 3494175  46,1+19,2 1,397 0,172
follow-up**

*Beginning of session to end of session
** Beginning of session until last check-up

APC induces squamous regeneration in place of BE in
which the new tissue has no differences with the healthy
epithelium of the esophageal lining as shown by various
molecular findings (53). APC is usually well tolerated by
the majority of patients, has a low rate of complications and
only rare and self-limiting secondary effects. Nevertheless,
there is no consensus about the wattage that should be used
for APC. Both 50 watt and 70 watt treatments are in use
without any clear differences in esophageal wall penetra-
tion or in post-procedure pain (54).

The first studies of APC for treating BE without dys-
plasia were published by Dumoulin in 1997 (55). These
were followed by the studies by Mork (56) and Byrne
(24) which reported 100% eradication rates for BE and
dysplastic epithelium. The first APC treatment of BE with
dysplasia was reported by Maass (57). The various series
published to date report rates of complete eradication of
BE without dysplasia that oscillate between 36% and 100%
after short term monitoring. Madish shows an eradication
rate of 98% for 70 patients with BE without dysplasia. The
recurrence rate was 12% after an average follow-up period
of S1 months (33). Ferraris documents a complete eradica-
tion rate of 97% with a 6.1% annual recurrence rate associa-
ted with laparoscopic fundoplication as a protective factor
(52). In contrast, another study published by Mork reports
an 84% eradication rate with a 66% recurrence rate in 25
patients with similar monitoring times (41). In our study,
we found a 100% eradication rate for dysplastic BE and a
30.3% relapse rate (20.2% recurrence of BE and 9.1% recu-
rrence of dysplasia) with an average monitoring time of 43
months. Manner used high energy 90W APC to treat 51
patients with BE without dysplasia. Nine patients (18%)
presented minor complications including odynophagia,
retrosternal pain, fever and odynophagia. Major compli-
cations were also documented in that study. They inclu-
ded hemorrhaging, stenosis, and perforation in S patients
(10%) (58). In our experience the global rate of complica-
tions was of 33.3%. Of the total, pain accounted for 18.2%,

stenoses for 12.1%, and bleeding for 3%. These numbers are
quite similar to those evidenced in other reports (24, 56).
Bright compared treatment of patients with BE without
dysplasia endoscopic by APC to treatment of this type of
patients with anti-acid secretion therapy and endoscopic
monitoring (38). Recurrence of BE was evaluated aftera 12
months follow-up. The ablation of metaplasia was achieved
in 95% of the patients (25 of 26 patients treated). Following
12 months, 14 of the 23 patients treated with APC had at
least 95% relapse, and only 9 of the 23 had no signs of recu-
rrence of BE. None of the patients who underwent endos-
copic monitoring had more than 5% relapse. The length
of the Barrett s esophagus was significantly reduced (ave-
rage of 3.0 vs. 0.5 cm). A significant retraction of Barrett s
esophagus followed ablation with APC, although complete
regression was achieved in less than half of the group. The
same author compared APC and anti-reflux surgery. After
68 months of monitoring that study demonstrated that the
neosquamous epithelia maintained stability in the majority
of patients treated with APC, and dysplasia developed only
in patients who underwent surgery (59).

Nevertheless, ablation for non-neoplastic BE continues
to be a controversial topic. Especially controversial is its
impact on the risk of the ailment s progression toward ade-
nocarcinoma. There are even reports of adenocarcinoma
under the restored squamous epithelium subsequent to
treatment (60-62). In addition, squamous carcinoma has
been found within the treated area (63).

Patients with BE frequently present disorders of esopha-
geal motility with decreased circumference of the esophageal
opening in addition to decreased sensitivity and severity of
symptoms. Twenty patients whose BE had been treated
with APC were evaluated with manometry of the esopha-
gus by Smythe (64) who found no evidence of substantial
changes in the esophageal motility following APC. On the
other hand, evaluation of sensitivity with different solutions
showed a significantly smaller sensitivity to acid and alkali
in the treated group. Basu s study also showed no effects on
motility in patients with BE treated with APC (65).

A recent cost study that compared various ablation the-
rapies and endoscopic monitoring for patients with BE, BE
with low grade dysplasia and BE with high grade dysplasia
has demonstrated that endoscopic ablation should be the
preferred strategy for patients with BE and high grade dys-
plasia. Ablation should also be chosen for any patient with
dysplasia or even without dysplasia, but from the point of
view of cost-effectiveness, endoscopic monitoring should
not be necessary for effective eradication of BE (66).

Ablation of BE with APC has been compared to mul-
tiband mucosectomy by Boix (67) who suggesting that
endoscopic mucosectomies have better outcomes than
does APC. APC requires a greater number of sessions
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although it has a higher percentage of eradication of the
metaplastic epithelium. These authors suggest a combi-
nation of treatment beginning with endoscopic mucosal
resection with multiband ligation followed by APC when
made necessary by remnant islands of BE (68). The inten-
sity of the wattage used in the various studies ranges from
30W to 90W. Studies with lower wattages have higher rates
of buried BE, only 68% regression and a high rate of recu-
rrence (69). Pereira-Lima demonstrated a 100% re-epithe-
lialization rate and a complete absence of “buried BE” with
a wattage of 65SW to 70W without significant numbers of
complications (27). Shultz used a maximum wattage of
90W to achieve complete ablation of metaplastic epithe-
lium in 98.6% of the cases (34). A recent review found that
the majority of studies use SOW to 60W. The complications
reported among the approximately 500 cases evaluated
patients included one death due to perforation, two cases
of perforation in which the patients survived, one case of
subcutaneous emphysema without clinical evidence of per-
foration, and 7 stenoses (70). Minor complications repor-
ted include odynophagia and dysphagia with frequent
retrosternal pain. The procedure may be done under cons-
cious sedation, but general anesthesia is not recommended
according to Tigges (S1).

At present the greatest concern about APC is the recu-
rrence of BE. Although any underlying metaplasia has
neoplastic potential in the new squamous epithelium,
some studies suggest that the potential for malignant
transformation is low. The histopathological samples in
our study showed subepithelial lesions in 20.2% of the
cases. Molecular studies suggest that for patients with BE
oncogene expression of miR-143 remains as high in the
neo-squamous mucosa as in the squamous mucosa above a
metaplastic segment. This in turn suggests that this mucosa
is not normal in terms of the mucosa observed in indivi-
duals without Barrett s esophagus. Expression of miR-143
could promote a pattern of Barrett s epithelia which could
have arole in the development of Barrett ‘s esophagus (71).
The evaluation of pS3 before and after APC in patients with
BE without dysplasia has shown that the pS3 prevalence
was high in the squamous epithelium adjacent to the BE.
After ablation, none of the cases with loss of pS3 expres-
sion and none of the cases that were negative for pS3 later
became positive for pS3 (72).

The long term success of APC in the treatment of BE is
influenced by two factors: the wattage administered (SOW)
and the use of high dosages of PPIs. These result in mar-
ked differences in relapse rates during monitoring in the
various published articles reviewed for this study. On the
other hand, this study confirms the reports by Kahaleh and
Basu that the two factors that determine swift relapses in
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patients with BE treated with APC are the persistence of
gastroesophageal reflux and lengths of the area affected by
the initial BE that are greater than 3cms (45, 69).

APC treatment of Barrett’s Esophagus has many advan-
tages: it can performed on an outpatient basis, it is of short
duration, unlike photodynamic therapy it does not require
a substantial change in lifestyle, it is cheap, and the equip-
ment may be used for other procedures.

CONCLUSIONS

In our study, the effectiveness of the endoscopic APC for
treatment of BE without dysplasia was 100% in terms of
complete ablation of the lesion, but the relapse rate was
30.3% including a 21.2% recurrence rate for BE and 2 9.1%
recurrence rate for dysplasia. The average monitoring time
was 43 months. During monitoring there were no cases
of progression to adenocarcinoma. It was not possible to
determine whether the risk factors associated with GERD
and BE have an impact or relationship to subsequent recu-
rrence following APC. One to three sessions of APC were
required for complete ablation, but the majority of patients
(56.7%) required two sessions. More sessions were required
for patients with areas affected by BE that were longer than
3cms. These patients also had higher rates of recurrence of
both BE and dysplasia. Up to 33.3% morbidity has been
attributed to APC, but there have been no reports of mor-
talities as a consequence of the treatment. Controlled and
randomized clinical trials with larger numbers of patients
and longer monitoring times are still needed in order to
determine the real effectiveness and recurrence rate.
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