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Update on endoscopic treatment of Barrett’s
oesophagus and Barrett’s oesophagus-

related neoplasia
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Abstract: Endoscopic therapy of early Barrett's oesophagus-related neoplasia is the
treatment of choice for low-grade-dysplasia, high-grade dysplasia and mucosal Barrett's
cancer. Low-grade-dysplasia without any visible lesion should be ablated, preferably with
radiofrequency ablation. In cases with the presence of a visible lesion, high-grade dysplasia
and early Barrett’s adenocarcinoma, endoscopic resection techniques like multiband ligation
endoscopic resection or endoscopic submucosal dissection should be applied. After complete
resection of all visible neoplastic lesions, ablation of the remaining Barrett's oesophagus
should be performed to prevent recurrence. Ablation techniques available are radiofrequency
ablation, argon plasma coagulation and cryoablation.
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Indication for endoscopic therapy

Today, endoscopic therapy is the treatment of
choice for early Barrett’s oesophagus—related
neoplasia (BORN). Endoscopic therapy should
be preferred over surgical treatment because it is
associated with a lower morbidity and mortality
rate and has similar long-term survival rates. The
success of every endoscopic eradication therapy
depends on the right patient selection for the
respective treatment modality and the experience
of the endoscopist.

Nondysplastic Barrett’s oesophagus (BO) has
a very low risk of progression to high-grade
dysplasia (HGD) or cancer, and therefore,
endoscopic treatment is not advised. Recent
studies have shown that 0.2-0.5% of patients
per year will develop HGD or cancer only.
Any ablative therapy is associated with costs
and potential complications and therefore
should not be performed outside controlled
studies.

Indications for endoscopic therapy are low-grade
dysplasia (LGD), HGD, and mucosal and ‘low-
risk’ submucosal Barrett’s adenocarcinoma.

LGD

LGD is a major risk factor for malignant progres-
sion of BO.!:2 Because there is uncertainty among
pathologists regarding the histopathological diag-
nosis of LGD, histological expert review is
advised.??

Several studies have demonstrated that there is
very often overdiagnosis of LGD through histo-
pathology by pathologists whose focus is not on
BO. Duits and colleagues* analysed 293 patients
with an initial diagnosis of LGD made by com-
munity-based pathologists. Review by a panel of
expert pathologists found the initial diagnosis of
LGD could be confirmed in 27% only. The diag-
nosis of the residual patients was downstaged to
indefinite for dysplasia in 14% and nondysplastic
BO in 59%. During follow-up, for patients with
an expert diagnosis of LGD, the incidence rate
for progression to HGD or adenocarcinoma was
9.1% per patient-year compared with 0.6% per
patient-year for those patients who were down-
staged. In a subsequent study by the same group,
confirmation of the LGD diagnosis by three
expert pathologists and LGD diagnosis at base-
line endoscopy with confirmation of LGD at a
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subsequent endoscopy were associated with
highly increased progression rates [odds ratio
(OR), 47.14; 95% confidence interval (CI),
13.10-169.70 and OR, 9.28; 95% CI, 4.39-
19.64, respectively].2

Therefore, confirmation of LDG by an expert
pathologist should always be obtained prior to
further treatment.

In a randomized clinical trial published by the
Amsterdam group, radiofrequency ablation
(RFA) and endoscopic surveillance were com-
pared in 136 consecutive patients with LGD in
BO.5> Progression to HGD or adenocarcinoma
over a follow-up period of 3 years was the primary
outcome parameter in this study. Patients were
randomized to receive either RFA or proton-
pump inhibitors (PPIs) with endoscopic follow-
up. Patients who received ablation had a risk
reduction of progression to HGD by 25% and to
adenocarcinoma by 7.4%. LGD was successfully
eradicated by RFA in 92.6% compared with
27.9% in the control group. In another study,
patients with a baseline diagnosis of LGD and a
confirmation of LGD in a follow-up endoscopy
had a significantly increased progression risk
(OR, 9.25; 95% CI, 4.39-19.64).

The high progression rate of confirmed LGD
is the reason why ablation is usually recom-
mended. Alternatively, follow-up endoscopies
every 6 months are a valid alternative. Prior to
every ablative therapy, the Barrett’s segment has
to be inspected carefully for visible abnormali-
ties. Every visible lesion should be resected by
endoscopic mucosal resection (EMR) or endo-
scopic submucosal dissection (ESD) to obtain a
histopathological diagnosis of the lesion to avoid
undertreatment by ablation. LGD on biopsy in
combination with a visible lesion very often
indicates more advanced BORN.

HGD and early Barrett's adenocarcinoma
Endoscopic resection. Endoscopic resection (ER)
of lesions with HGD or mucosal Barrett’s cancer
should always be the first step in endoscopic ther-
apy of BORN. ER of all visible lesions should be
followed by ablative therapy of the remaining
nondysplastic BO.3:0-8 When HGD or cancer is
detected during random biopsies, all advanced
imaging techniques should be applied to localize
the neoplastic lesion.

Advanced imaging techniques that have shown to
be effective in detection are virtual chromoendos-
copy, narrow-band imaging (NBI), blue laser
imaging (BLI), and i-scan. In combination with
optical magnification, even subtle neoplastic
lesions can usually be localized. Another very
simple and cheap advanced imaging technique is
the use of acetic acid in a concentration of 1.5—
2.5%. Acetic acid is sprayed over the entire
Barrett’s segment. After a few seconds, the
Barrett’s epithelium turns to a whitish colour
(aceto-whitening effect). After another 30-40s
with HGD and Barrett’s cancer, there is a loss of
aceto-whitening and neoplastic lesions turn red.
Therefore, acetic acid staining is the ideal red flag
technique with a sensitivity of 92% and a specific-
ity of 96%.°

In our daily practice, we perform a thorough
inspection of the entire Barrett’s segment with
high-definition white-light imaging, usually with
a transparent distal attachment cap at the tip of
the endoscope. Afterwards, we switch to NBI or
BLI to make a second thorough inspection of the
entire Barrett’s mucosa. At the end, we spray
1.5% acetic acid solution over the BO. We per-
form targeted biopsies of all suspicious lesions
and four-quadrant biopsies of the remaining
Barrett’s mucosa. Prior to any endoscopic treat-
ment, a thorough inspection of the BO is very
important to detect even subtle neoplastic lesions
and to identify their borders prior to ER.

If a lesion cannot be localized, referral to an expert
centre should be considered. ER can be performed
with a multiband ligation device and a dedicated
5-Fr snare that can be advanced through the work-
ing channel with the mounted ligation device. ER
is an advanced endoscopic procedure requiring
extensive training in experienced high-volume cen-
tres. The reported perforation rate of six trainees
during their first 120 ERs (20 ER/trainee) in anes-
thetized pigs was 5%.! Another series from the
United Kingdom demonstrated that upper gastro-
intestinal (GI) EMR was associated with a signifi-
cantly higher mortality and perforation rate when
performed by a less experienced endoscopist.1?
Therefore, the European Society of Gastrointestinal
Endoscopy (ESGE) guidelines recommend that
Barrett’s neoplasia should only be treated in expert
centres defined as a minimum of 10 new cases with
early neoplasia per year, access to experienced
oesophageal surgery and prospective data collec-
tion of all Barrett’s cases.?

journals.sagepub.com/home/cmg


http://journals.sagepub.com/home/cmg

0 Pech and SA Algahtani

Godenlacht: Altor:
Geburtsdatum:
14/06/2047
12:03:59

CYP:354

mEm/---
0/

Kommentar:

Patienten-1D:
Patighitenname:
4

chlecht:" Alter:
eburtsdatum:
14/06/2017
12:11:59

Kommentar:

(d)

Figure 1. ER of an early Barrett's adenocarcinoma with the multiband ligation device (MBM ER): (a)-(d)
multiband ligation ER of an early Barrett’'s adenocarcinoma.

ER, endoscopic resection; MBM, multiband mucosectomy.

The largest series on ER in 1000 patients with
mucosal Barrett’s adenocarcinoma demonstrated
excellent long-term complete remission rates of
neoplasia in 93.8% after a follow-up of almost
5years with a very low complication rate of 1.5%.8
A problem of endoscopic treatment is the relevant
rate of neoplastic recurrences, 14.5% in this
series. As all patients were in a follow-up pro-
gramme, recurrences were diagnosed at an early
stage, making endoscopic retreatment feasible in
almost all cases (Figure 1).

ESD. ESD has been established as an important
treatment method for T1 Barrett’s adenocarci-
noma, also in Western centres. With ESD, early
neoplastic lesions can be resected en bloc indepen-
dent of their size. ESD is difficult to learn and
requires intensive training until endoscopists are
proficient. Several series have been published in
recent years, showing that ESD is safe in the
hands of experts. The rates of complete resection
(RO; tumour-free horizontal and vertical margins)

of Barrett’s cancer were reported to be from
38.5% to 79%. The stricture rates are up to 60%
due to the larger areas resected with ESD.11-13 A
recently published prospective randomized series
compared EMR with ESD in 40 patients with
mucosal Barrett’s cancer. There was no signifi-
cant difference regarding the rates of complete
remission between both groups.!4

According to most guidelines, ER is still the treat-
ment of choice.!> ESD should be performed in
nodular Barrett’s cancer >15mm and when there
is a suspicion for submucosal infiltration. In those
cases, an en bloc resection allows a more exact his-
topathological evaluation regarding the complete
resection status and the lymphatic and vascular
infiltration status (Figure 2).

Ablation of the residual BO after ER/ESD
Complete ablation of the residual Barrett’s epi-
thelium after ER of the neoplastic lesion can
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Figure 2. ESD of early Barrett's adenocarcinoma type Ilb + c: (al-(d) ESD of early Barrett's adenocarcinoma.

ESD, endoscopic submucosal dissection.

significantly reduce the recurrence rate of
neoplasia.l%15 Therefore, ablation of the whole
Barrett’s epithelium should be the treatment
aim. This can be achieved with different abla-
tion methods like RFA, argon plasma coagula-
tion (APC) and cryoablation.

RFA. RFA of the remaining Barrett’s epithelium
is the current treatment standard and has been
studied extensively in many high-quality prospec-
tive studies. A large prospective multicentre study
from Europe (Euro-2 study) evaluated the effi-
cacy and safety of RFA of the residual Barrett’s
epithelium after ER of HGD and early Barrett’s
adenocarcinoma in 13 experienced European
centres.!® In all, 132 patients with high-grade
intraepithelial neoplasia (HGIN) and early
Barrett’s adenocarcinoma were prospectively
included. Patients were treated according to the
‘two-step concept’: ER followed by ablation.!”
The complete remission rates for neoplasia and
intestinal metaplasia were 98% and 93%, respec-
tively. Due to the excellent results of several

studies, the recommendation in most current
guidelines is that the ‘two-step concept’ is the
treatment of choice in patients with HGIN and
early Barrett’s adenocarcinoma.3:6:7

Those excellent results could not be confirmed in all
studies. In a large meta-analysis of 18 studies with
3802 patients, the complete remission rate of intesti-
nal metaplasia was 78% and of dysplasia was 91%.18

Another way to remove the remaining Barrett’s
epithelium at risk of neoplastic progression is a
complete stepwise ER of the neoplastic lesion and
afterwards resection of the whole BO. The treat-
ment results were excellent with a high complete
remission rate, but this approach had a high stric-
ture rate of more than 50%.

A recent meta-analysis compared the two-step
concept consisting of focal ER and RFA with the
stepwise radical resection method.!® Nine studies
with 774 patients of focal EMR + RFA and 11
studies with 751 patients of stepwise ER were
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Figure 3. RFA of residual Barrett's mucosa: (a) and (b) RFA of residual Barrett's mucosa.

RFA, radiofrequency ablation.

included. Both groups had a similar complete
remission rate, but the complication rate was sig-
nificantly higher in the stepwise ER group (stric-
tures 33.5% versus 10.2%; bleeding 7.5% wversus
1.1%; perforation 1.3% wersus 0.2%) (Figure 3).

Cryoablation. Among all Barrett’s ablation tech-
niques, cryoablation is the new ‘kid on the block’.
It induces tissue necrosis by freezing the target
mucosa. With this method, the extracellular
matrix is preserved. A major advantage compared
with RFA is that cryoablation seems to be less
painful than RFA 20,21 In addition, a recent study
indicates that it also has a lower stricture rate.?®

There are two cryoablation systems on the
market:

1. Endoscopic spray cryotherapy either with
liquid nitrogen or with rapidly expanding
carbon dioxide gas. This is sprayed over the
Barrett’s segment, resulting in cell death.

2. Cryo-balloon ablation, where a balloon is
expanded at the level of the Barrett’s seg-
ment and then a focal spray ablation is
performed.

So far, there are limited data on treatment of early
Barrett’s neoplasia. However, complete eradica-
tion of dysplasia was observed in 87-96% and
complete ablation of Barrett’s mucosa in 57-96%
of patients.20-23 Cryotherapy was also effective in
patients with early Barrett’s adenocarcinoma with
complete remission in 75%, including patients
who have failed other endoscopic treatments?1,23
(Figure 4).

APC. APC is an effective and inexpensive Bar-
rett’s ablation method that has been used for
more than 15years. Remission of BO can be
achieved in most cases.!%22-25> Manner and col-
leagues!® demonstrated in a recently published
prospective randomized trial that ablation of
the remaining Barrett’s epithelium with APC
after successful treatment of mucosal Barrett’s
adenocarcinoma by ER can significantly reduce
the rate of recurrences or metachronous
neoplasia compared with PPI alone. A novel
development is hybrid-APC. With one single
catheter, combining a high-pressure water jet
with an APC probe, submucosal injection can
be performed as the first step. Afterwards, the
Barrett’s epithelium can be ablated with the
APC probe with a higher energy dose than with
conventional APC because of the protective
effect of the submucosal fluid cushion. This
prevents deep damage to the oesophageal wall
and seems to be associated with fewer
strictures.?*

APC is operator-dependent, and a large number
of sessions are required to achieve complete abla-
tion of Barrett’s epithelium. In addition, there is a
relatively high risk of residual islands of metapla-
sia. APC is less expensive compared with RFA
and cryoablation (Figure 5).

Which ablation method should be used?

All ablation methods mentioned have proven
their efficacy and safety in multiple studies.
However, by far the most high-quality
studies investigate RFA. Therefore, RFA is
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Figure 5. APC of residual Barrett's mucosa: (a) hybrid-APC of residual Barrett's mucosa.
APC, argon-plasma-coagulation.

recommended as the first-line ablation method
by the ESGE, British Society of Gastroenterology
(BSG) and American Society for Gastrointestinal
Endoscopy (ASGE) guidelines. However, failure
of RFA and APC is reported in 10-20%.18 In
those cases, cryoablation seems to be an effective

and safe salvage therapy.26-2® A recent meta-
analysis included 11 studies with 148 patients
with persistent intestinal metaplasia or dysplasia
after RFA. Cryotherapy achieved a complete
eradication of intestinal metaplasia in 46% and
of dysplasia in 76%.
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Figure 6. Suggested treatment algorithm for early
Barrett’'s neoplasia.

ER, endoscopic resection; ESD, endoscopic submucosal
dissection; HGD, high-grade dysplasia; LGD, low-grade-
dysplasia; RFA, radiofrequency ablation.

After any ablative therapy or ER of BO, sufficient
acid suppression is crucial to enable healing of the
defect and to induce re-epithelialisation with
neosquamous mucosa. Patients should be on high-
dose PPI therapy with a standard dose twice daily
(e.g. pantoprazole 2 X 40mg) for at least 8weeks. In
addition, sucralfate and ranitidine 150-300mg at
night are usually recommended. Insufficient acid
control is associated with failure of endoscopic ther-
apy of BO and BORN. However, despite high-dose
PPI treatment, about 10% of patients will fail to
regenerate with normal squamous epithelium
instead of BO. Those patients very often have a large
hiatal hernia and a long-segment BO. Laparoscopic
fundoplication can be discussed in those patients
and are beneficial in some cases (Figure 6).

Follow-up after ablation

The follow-up intervals should be planned
according to the baseline histology of the individ-
ual patient. According to a recently published
study from two high-volume expert centres, the
follow-up strategy after RFA ablation of LGD

should be a surveillance endoscopy at 1 and
3years after complete removal of BO.2 In case of
HGD or intramucosal adenocarcinoma, surveil-
lance endoscopies should be scheduled at 0.25,
0.5 and 1 year and then annually. There are no
prospective studies investigating whether these
surveillance recommendations can also be applied
to patients who received APC or cryoablation,
and recommendations should be according to the
national guidelines.

Adverse event of endoscopic therapy of BORN
Endoscopic therapy is safe and has a low complica-
tion rate, at least in experienced hands. It has been
demonstrated that EMR in the upper GI tract is
associated with a substantially higher mortality and
perforation rate when performed by less experi-
enced endoscopists.!? This is the reason why cur-
rent guidelines recommend that BORN should be
treated only in expert centres with at least 10 or
more new cases with early neoplasia per year and
access to experienced oesophageal surgeons.

The most common complications of EMR are
strictures and bleeding.®1° When following the
two-step approach with EMR of all visible
lesions followed by RFA of the residual Barrett’s
mucosa, the stricture rate is around 10% and the
bleeding rate 1%. The risk of the development of
strictures increases significantly when more than
50% of the circumference of the oesophagus is
resected, especially in case of stepwise complete
circumferential resection of the entire Barrett’s
mucosa with a stricture rate of more than 30% of
patients. There are some studies suggesting the
use of systemic or local steroid treatment to pre-
vent strictures, but more prospective data are
needed to draw final conclusions. In most cases,
strictures occurring after endoscopic therapy of
Barrett’s neoplasia are successfully treated with
a few sessions of Savary or balloon dilatations.

Significant bleeding is a rare event after EMR and
even more rare after ablation.®!® Peri-procedural
bleedings can usually be treated with coagulation
of small bleeding vessels with the tip of the snare.
After resection of the whole target lesion, clips
can be applied to stop bleeding. However, clips
should be only used when the target lesion is
resected completely, as clips could make consecu-
tive EMR impossible.

The risk of perforation is very low and <1% in
most published series.®19 Perforations can be
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managed with clip closure or fully covered self-
expanding metal stents.

Management of Barrett's adenocarcinoma invading
the submucosal layer. Barrett’s adenocarcinoma
infiltrating the submucosa is associated with a sig-
nificant risk of lymph node metastasis of up to
41%. Pathologists usually divide the submucosal
layer in thirds and report the tumour infiltration
as T1sm1-3. In addition, they should measure the
depth of infiltration into the submucosa from the
muscularis mucosa in microns. When the adeno-
carcinoma is infiltrating the upper third of the
submucosal layer (pT1lsml up to 500um), the
lymph node risk varies between 0% and 21%.
However, when the cancer is invading deeper lay-
ers of the submucosa (pT1sm2/3; >500 um) the
risk is between 36% and 54%.30-33

Most current guidelines suggest that Barrett’s
cancer limited to the upper third of the submu-
cosa (up to 500 um) without the presence of fur-
ther risk factors can be treated endoscopically
because the risk of lymph node seeding is less than
2%. Risk factors that have to be considered are
lymph vessel infiltration (L status), blood vessel
infiltration (V status), poorly differentiated cancer
(grade 3) and tumour size <20mm. Some data
are suggesting that endoscopic therapy can safely
be performed in so-called ‘low-risk’ submucosal
Barrett’s cancer (definition: Tsml-cancer with
invasion up to 500 um, G1/2, L0, VO0; diameter
<20mm).31:33 A recently published series treated
67 patients with ‘low-risk’ submucosal Barrett’s
cancer.?? In this large series, all patients received
ER. One patient developed a lymph node metas-
tasis during follow-up with endoscopic ultrasound
(EUS) after 9 months. This results in a calculated
lymph node risk of 1.5%, which is lower than the
usual mortality rate of esophagectomy.

According to the available data, endoscopic treat-
ment of ‘low-risk> T1sm1 Barrett’s adenocarci-
noma can be recommended as an alternative to

surgery.

Conflict of interest statement

The authors declared no potential conflicts of
interest with respect to the research, authorship
and/or publication of this article.

Funding

The authors received no financial support for the
research, authorship and/or publication of this
article.

ORCID iD
Oliver Pech
-2079

https://orcid.org/0000-0002-8272

References
1. Codipilly DC, Chandar AK, Singh S, et al. The
effect of endoscopic surveillance in patients
with Barrett’s esophagus: a systematic review
and meta-analysis. Gastroenterology 2018; 154:
2068-2086.e5.

2. Duits LC, van der Wel MJ, Cotton CC, ez al.
Patients with Barrett’s esophagus and confirmed
persistent low-grade dysplasia are at increased
risk for progression to neoplasia. Gastroenterology
2017; 152: 993-1001.

3. Weusten B, Bisschops R, Coron E, ez al. Endoscopic
management of Barrett’s esophagus: European
Society of Gastrointestinal Endoscopy (ESGE)
position statement. Endoscopy 20175 49: 191-198.

4. Duits LC, Phoa KN, Curvers WL, er al. Barrett’s
oesophagus patients with low-grade dysplasia
can be accurately risk-stratified after histological
review by an expert pathology panel. Gur 2015;
64: 700-706.

5. Phoa KN, van Vilsteren FG, Weusten BL,
et al. Radiofrequency ablation vs endoscopic
surveillance for patients with Barrett esophagus
and low-grade dysplasia: a randomized clinical
trial. JAMA 20145 311: 1209-1217.

6. Fitzgerald RC, di Pietro M, Ragunath K, ez al.
British Society of Gastroenterology guidelines
on the diagnosis and management of Barrett’s
oesophagus. Gur 2014; 63: 7-42.

7. Wani S, Qumseya B, Sultan S, ez al. Endoscopic
eradication therapy for patients with Barrett’s
esophagus -associated dysplasia and intramucosal
cancer. Gastrointest Endosc 2018; 87: 907-931.

8. Pech O, May A, Manner H, ez al. Long-term
efficacy and safety of endoscopic resection for
patients with mucosal adenocarcinoma of the
esophagus. Gastroenterology 2014; 146: 652—660.

9. Coletta M, Sami SS, Nachiappan A, er al. Acetic
acid chromoendoscopy for the diagnosis of early
neoplasia and specialized intestinal metaplasia in
Barrett’s esophagus: a meta-analysis. Gastrointest
Endosc 2016; 83: 57-67.

10. Markar SR, Mackenzie H, Ni M, et al. The
influence of procedural volume and proficiency
gain on mortality from upper GI endoscopic
mucosal resection. Guz 2018; 67: 79-85.

11. Subramaniam S, Chedgy F, Longcroft-Wheaton
G, et al. Complex early Barrett’s neoplasia at 3

journals.sagepub.com/home/cmg


http://journals.sagepub.com/home/cmg
https://orcid.org/0000-0002-8272-2079
https://orcid.org/0000-0002-8272-2079

0 Pech and SA Algahtani

Western centers: European Barrett’s Endoscopic
Submucosal Dissection Trial (E-BEST).
Gastrointest Endosc 2017; 86: 608—618.

12. Probst A, Aust D, Mérkl B, er al. Early
esophageal cancer in Europe: endoscopic
treatment by endoscopic submucosal dissection.
Endoscopy 2015; 47: 113-121.

13. Pimentel-Nunes P, Dinis-Ribeiro M, Ponchon
T, er al. Endoscopic submucosal dissection:
European Society of Gastrointestinal Endoscopy
(ESGE) guideline. Endoscopy 2015; 47: 829—854.

14. Terheggen G, Horn EM, Vieth M, et al. A
randomised trial of endoscopic submucosal
dissection versus endoscopic mucosal resection
for early Barrett’s neoplasia. Gut 2017; 66:
783-793.

15. Pech O, Behrens A, May A, et al. Long-term
results and risk factor analysis for recurrence after
curative endoscopic therapy in 349 patients with
high-grade intraepithelial neoplasia and mucosal
adenocarcinoma in Barrett’s oesophagus. Gut
2008; 57: 1200-1206.

16. Manner H, Rabenstein T, Pech O, ez al. Ablation
of residual Barrett’s epithelium after endoscopic
resection: a randomized long-term follow-up
study of argon plasma coagulation vs. surveillance
(APE study). Endoscopy 2014; 46: 6-12.

17. Phoa KN, Pouw RE, Bisschops R, ez al.
Multimodality endoscopic eradication for
neoplastic Barrett oesophagus: results of an
European multicentre study (EURO-II). Guz
20165 65: 555-562.

18. Orman ES, Li N and Shaheen NJ. Efficacy and
durability of radiofrequency ablation for Barrett’s
esophagus: systematic review and meta-analysis.
Chin Gastroenterol Heparol 2013; 11: 1245-1255.

19. Desai M, Saligram S, Gupta N, ez al. Efficacy
and safety outcomes of multimodal endoscopic
eradication therapy in Barrett’s esophagus-
related neoplasia: a systematic review and pooled
analysis. Gastrointest Endosc 2017; 8: 482—495.

20. van Munster SN, Overwater A, Haidry R, ez al.
Cryoballoon versus radiofrequency ablation
of dysplastic Barrett’s esophagus: impact on
treatment response and postprocedural pain.
Gastrointest Endosc 2018; 88: 795-803.

21. Solomon SS, Kothari S, Smallfield GB, et al.
Liquid nitrogen spray cryotherapy is associated
with less postprocedural pain than radiofrequency
ablation in Barrett’s Esophagus: a multicenter
prospective study. ¥ Clin Gastroenterol 2019; 53:
€84—e90.

22. Thota PN, Arora Z, Dumot JA, et al.
Cryotherapy and radiofrequency ablation for

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

eradication of Barrett’s esophagus with dysplasia
or intramucosal cancer. Dig Dis Sci 2018; 63:
1311-1319.

Shaheen NJ, Greenwald BD, Peery AF,

et al. Safety and efficacy of endoscopic spray
cryotherapy for Barrett’s esophagus with high-
grade dysplasia. Gastrointest Endosc 2010; 71:
680-685.

Dumot JA, Vargo JJ II, Falk GW, ez al. An open-
label, prospective trial of cryospray ablation for
Barrett’s esophagus high-grade dysplasia and
early esophageal cancer in high-risk patients.
Gastrointest Endosc 2009; 70: 635—-644.

Gosain S, Mercer K, Twaddell WS, er al. Liquid
nitrogen spray cryotherapy in Barrett’s esophagus
with high-grade dysplasia: long-term results.
Gastrointest Endosc 20135 78: 260-265.

Sengupta N, Ketwaroo GA, Bak DM, ez al.
Salvage cryotherapy after failed radiofrequency
ablation for Barrett’s esophagus-related dysplasia
is safe and effective. Gastrointest Endosc 2015; 82:
443-448.

Trindade AJ, Inamdar S, Kothari S, ez al.
Feasibility of liquid nitrogen cryotherapy after
failed radiofrequency ablation for Barrett’s
esophagus. Dig Endosc 2017; 29: 680-685.

Visrodia K, Zakko L, Singh S, et al. Cryotherapy for
persistent Barrett’s esophagus after radiofrequency
ablation: a systematic review and meta-analysis.
Gastrointest Endosc 2018; 87: 1396-1404.

Cotton CC, Haidry R, Thrift AP, ez al.
Development of evidence based surveillance
intervals following radiofrequency ablation of
Barrett’s esophagus. Gastroenterology 2018; 155:
316-326.

Ancona E, Rampado S, Cassaro M, ez al.
Prediction of lymph node status in superficial
esophageal carcinoma. Ann Surg Oncol 2008; 15:
3278-3288.

Manner H, May A, Pech O, et al. Early Barrett’s
carcinoma with ‘low-risk’ submucosal invasion:
long-term results of endoscopic resection with

a curative intent. Am ¥ Gastroenterol 2008; 103:
2589-2597.

Badreddine RJ, Prasad GA, Lewis JT, ez al.
Depth of submucosal invasion does not predict
lymph node metastasis and survival of patients
with esophageal carcinoma. Clhin Gastroenterol
Heparol 2010; 8: 248-253.

Manner H, Pech O, Heldmann Y, ez al. Efficacy,
safety and long-term results of endoscopic
treatment for early-stage adenocarcinoma of

the esophagus with low-risk sm1 invasion. Clin
Gastroenterol Hepatrol 2013; 11: 630-635.

Visit SAGE journals online
journals.sagepub.com/
home/cmg

©®SAGE journals

journals.sagepub.com/home/cmg


http://journals.sagepub.com/home/cmg
http://journals.sagepub.com/home/cmg
http://journals.sagepub.com/home/cmg



