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Barrett’s esophagus: treatment or observation of a major precursor factor of
esophageal cancer?
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Summary
Barrett’s esophagus (BE) is a major precursor factor
of esophageal cancer (EC). The appropriate management
of patients with BE depends on the presence or not of dysplasia and the type of dysplasia that occurs. Due to the small
proportion of BE patients that progress to cancer, the value
of surveillance programs are a matter of debate. On the contrary, in high risk group of patients surveillance programs
have significant impact. Large prospective trials are needed
to define the optimal management strategy. Elucidation of

Introduction
EC is an aggressive neoplasm and a major cause
of cancer-related deaths worldwide [1]. A total of 16,470
new cases and 14,530 deaths occurred in the USA in
2009 [2]. Despite advances in diagnosis, 50% of patients
present with advanced disease [3]. Five-year relative
survival rates are still low (14%) and the improvement
when compared with the situation 20 years ago (10%)
is not substantial [4,5]. Rapid progression to metastatic
disease and an intrinsic resistance to therapy are hallmarks of EC.
Esophageal adenocarcinoma’s (EAC) incidence
is rising faster than that of any other cancer in western world [6]. BE is a well known premalignant condition of EAC and is characterized by the replacement of
squamous stratified epithelium with a columnar metaplasia in distal esophagus [7,8]. Whether the presence
of intestinal-type differentiation is a requirement for
its definition is still a matter of debate. The American
Gastroenterological Association Chicago workshop requires intestinal metaplasia identification [9], whereas

carcinogenesis’ steps and signal transduction pathways could
reveal potential biomarkers in the order of early prediction
for a highly malignant neoplasm with dismal prognosis. An
efficacious tailored-made manner focusing to the safety profile and associated costs should be practised for less severe
disease. In this review a thorough investigation of all available methods dealing with the clinical management of BE is
provided.
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the British Society of Gastroenterology states that this
is not required for BE diagnosis [10].
In a Swedish study, BE prevalence in general population was approximately 1.6% [11]; meanwhile in a
USA study this figure was 5.5% [12]. Furthermore, 515% of people with reflux will present with BE [13]. The
risk of EAC in patients with BE is 0.5% per year [14]
and the life-time risk is 30-125 fold higher than in general population [15]. BE progression is believed that is
performed through metaplasia to low-grade dysplasia
(LGD), high-grade dysplasia (HGD) and EAC. LGD is
until now thought to have a benign course with a high rate
of regression [16], but it should be mentioned that there
are also several studies that revealed contradictory results
[17,18]. This unpredictability could be the result of sampling error, inter- or intra- observer variability, or instability of the dysplastic lesion. HGD’s natural history is more
evident and has higher malignant transformation rate
with the risk for cancer progression to be almost 6.6% per
year [19]. It is noteworthy to underline that diffuse HGD
identification raise the risk of malignant progression [20].
Stage at presentation is a major prognostic factor,
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tion to reverse histology. Twenty-two patients had successful reversal and the most common side effect was
dysphagia (41%).
Argon plasma coagulation (APC)
Through the flow of ionized argon gas a high-frequency monopolar current is directed to neoplastic tissues. Attwood et al. studied 29 patients with HGD with
a mean follow up of 37 months [43]. The median number of treatments were 2 and complete regression was
observed in 25 out of 29 patients (86%). Recurrence
was identified in 4 out of 25 patients (16%). Ackroyd
and co-researchers randomized patients with BE to intervention with APC (n=20) vs. surveillance (n=20)
[44]. After a 5-year follow up 14/20 patients treated
with APC presented >95% BE regression vs. 5/20 in the
surveillance arm. No patient in the intervention group
progressed to HGD. On the contrary, 2/20 in the surveillance group progressed. Two patients treated with APC
developed stricture managed endoscopically.
Radiofrequency ablation (RFA)
This technique requires the application of a balloon
with circular electrodes delivering with radiofrequency
the energy in circumferential way (HALO 360). In addition, for focal lesions a plate device can be used (HALO
90
). Roorda et al. studied 13 patients (6 with BE,4 with
LGD,3 with HGD) [45]. After a mean follow up of 12
months eradication of BE was observed in 6 patients
(46%) and eradication of dysplasia in 5 out of 7 (71%).
Fleischer at al. presented their data regarding 61 patients
with intramucosal carcinoma [46]. Complete remission
was observed in 98% of the patients after a median follow up of 30 months. In both studies no complications
were presented. Shaheen and co-researchers presented
the results of a randomized, multicenter prospective trial
comparing RFA with a sham procedure in BE with dysplasia [47]. 127 patients (LGD=64, HGD=63) with a
12-month follow up were studied. Complete eradication
of LGD and HGD occurred in 90.5% and 81% respectively in the ablation group (p<0.001). Compared with
complete elimination of LGD and HGD that occurred in
22.7% and 19% in the control group (p<0.001), a clear
superiority for RFA was observed. Furthermore, this superiority was revealed for eradication of BE with 77.4%
(RFA group) as compared with 2.3% of those in the control group (p<0.001). Patients in the ablation group had
fewer cancers (1.2 vs. 9.3%, p = 0.045) and less disease
progression (3.6 vs. 16.3%, p = 0.03). Six percent of the
patients treated with RFA developed stricture and one
had gastrointestinal bleeding.

Endoscopic mucosal resection (EMR)
After the injection of fluid to separate the mucosal
and muscle layers resection is performed. Ell et al. first reported their experience with EMR [48]. They studied 64
BE patients with HGD or IMC; 35 patients belonged to
low risk group and 29 to high risk group according to histological grade, lesion size and macroscopic appearance.
BE eradication was observed in 97% and 59% in low and
high risk group respectively after a mean follow up of 12
months. The incidence of recurrence or metachronous
lesions was 13.63% and 17.14%, respectively. Larghi
et al. also reported their results with this technique in 24
BE patients with HGD or IMC after a mean follow up of
28 months [49]. Complete eradication was observed in
87.5% of the patients (21 out of 24). Complications were
observed in 5 patients (2 with bleeding and 3 with stricture). Subsquamous BE was identified in 2 patients (8%).
Cryo-spray ablation (CSA)
Through the application of liquid nitrogen gas or
CO2 cold temperatures (-196° C, -70° C, respectively)
are succeeded. In these temperatures ischemic necrosis
is caused. Furthermore, apart from the thermal mechanism of action, cryo-ablation has a unique mechanism
that induces also apoptosis and immune stimulation. A
prospective trial evaluating safety and efficacy of CSA
in patients with BE and HGD or IMC by Dumot and colleagues was conducted. Thirty patients were studied for
a median follow up of 12 months. At the last follow up
responses were persisted in 68% for HGD and 80% for
IMCA [50]. Greenwald et al. presented results of parallel prospective treatment studies at 4 tertiary care medical centers [51]. Seventy-seven patients (BE=7, BE with
HGD=45, BE with IMCA=13, EC=10, severe squamous
dysplasia=2) were treated. Out of 23 patients completing therapy, in 17 with HGD there was a complete response in 94% of them and complete elimination of BE
in 53%. In all 4 patients with IMC a complete response
was noted for cancer and 75% of BE eradication. In all 3
patients with EC (inoperable or refused surgery, ineligible or refused radiation or systemic therapy) a complete
response was observed for cancer and 67% of BE elimination. One major complication occurred consisting of a
gastric perforation caused by gastric distention due to nitrogen gas. The most common side effect in procedures
was chest pain (17.6%) and dysphagia (13.3%).
Taking into account the available date so far, it is
clear that large prospective trials are needed to define the
optimal management strategy. In 3 retrospective studies
comparing esophagectomy vs. endoscopic therapy in BE
with HGD or IMC outcomes in terms of overall survival
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were similar [52-54]. Each endoscopic technique (ET)
has its disadvantages and limitations; PDT: high costs,
photosensitivity, highest complication rate. Lasers:
high cost. MPEC, APC: tedious point by point application. RFA: difficult to use on irregular surfaces and the
esophago-gastric junction (EGJ). CSA: risk of bloating
or even a gastric perforation. Stricture formation is also
a usual complication after ET.
It should be underlined that all but EMR ablation techniques have the major disadvantage the lack of
complete histopathologic evaluation and staging of the
neoplastic lesion. Furthermore, the risk of buried Barrett’s and glands underneath the re-epithelization area
after ablative intervention is a matter of concern and
also its malignant potential is uncertain and should be
determined. The multimodality ET approach –combining EMR as a diagnostic and therapeutic procedure with
RFA, CSA or other ablative interventions for eradicating the remaining stem cells– seems a promising option to optimize treatment and its efficacy needs to be
assessed. There is no doubt that for less severe disease
it is very important to focus on safety profile and associated costs. To that direction BE clinical management
could be modified based on molecular biology. New
prognostic and prediction markers to stratify risk of patients and also therapeutic targets in pathways evolving
during neoplastic progression are of crucial importance.

Conclusion
Although efforts in this research task are ongoing, no reliable biomarkers have been yet identified to
estimate BE malignant progression. Advances in understanding of cancer biology could lead to the identification of validated biomarkers characterizing BE progression. In the era of targeted therapies, the development of “omics” technology and also single-nucleotide
polymorphism (SNP) based technologies and comparative genomic hybridization arrays could allow a more
thorough investigation, identification and validation of
biologic markers and targets. Elucidation of carcinogenesis’ steps and signal transduction pathways reveals
potential biomarkers in the order of early prediction for
a highly malignant neoplasm with dismal prognosis.
These could be also served as targets for novel agents in
order to establish an efficacious tailored-made chemoprevention treatment or therapy with minimal toxicity.
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