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ABSTRACT

Background: A dysplastic Barrett’s esophagus can lead to cancer if not treated by endoscopic 
eradication therapy. The current consensus is to eradicate the entire residual Barrett’s esopha-
gus that is visible during endoscopy by ablation therapy. However, a section of patients are 
resistant to this ablation therapy. They may need a second line of ablation therapy to eradicate 
the visible residual Barrett’s esophagus.
Aims: To evaluate the efficacy of treatment with salvage cryotherapy of persistent Barrett’s 
esophagus who failed to respond for ablation by radio frequency ablation.
Methods: Barrett’s esophagus with high-grade dysplasia was initially treated with radiofre-
quency ablation (RFA) for at least 6 sessions to achieve complete eradication of Barrett’s 
esophagus. Barrett’s esophagus patients who failed to respond to the radiofrequency ablation 
was then treated with a different ablation therapy modality like a cryotherapy to achieve com-
plete eradication of Barrett’s esophagus.
Results: Two patients with Barrett’s esophagus and high-grade dysplasia were included in the 
case series. The Barrett’s esophagus in both the patients was treated with a mean of 6.5 sessions 
of radiofrequency ablation. Both the patients had persistent Barrett’s esophagus despite the 
treatment with radiofrequency ablation as demonstrated by surveillance endoscopic biopsies. 
They were then treated with a mean of 4.5 sessions of cryotherapy as a salvage therapy. Sur-
veillance endoscopy showed persistent Barrett’s esophagus in both the patients despite being 
treated with cryotherapy. None of the patients had high-grade dysplasia in the surveillance 
endoscopy.
Conclusion: Salvage cryotherapy is futile in persistent Barrett’s esophagus that had prior treat-
ment failure with a different ablation therapy.
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INTRODUCTION

Barrett’s esophagus can predispose to esophageal adenocarcinoma after undergoing a histologi-
cal transformation from non-dysplastic Barrett’s esophagus to dysplastic Barrett’s esophagus 
and subsequently into esophageal adenocarcinoma.1 The annual incidence of esophageal ad-
enocarcinoma arising from Barrett’s esophagus is 0.12%-0.5%.2

	 The practice guidelines recommend eradication of the entire Barrett’s esophagus with 
intra-mucosal adenocarcinoma, high-grade dysplasia and certain selective cases of low-grade 
dysplastic Barrett’s esophagus. This is to prevent esophageal adenocarcinoma arising from Bar-
rett’s esophagus.3 This is accomplished by endoscopic eradication therapy, which consists of 
initial endoscopic mucosal resection of all visible nodules in the Barrett’s esophagus and subse-
quent eradication of residual Barrett’s esophagus to achieve complete eradication of intestinal 
metaplasia (CE-IM). A CE-IM is defined as absence of endoscopic and histological evidence of 
intestinal metaplasia after treatment with ablation therapy. The risk of metachronous cancer is 
high if residual Barrett’s esophagus is not completely eradicated.4 

	 There are different therapies that are adopted for ablation of residual Barrett’s esopha-
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gus like radio frequency ablation (RFA), cryotherapy, complete 
endoscopic mucosal resection, photodynamic therapy (PDT), 
argon plasma coagulation (APC) and multipolar electrocoagula-
tion (MPEC). There are no randomized control trials between 
cryotherapy and RFA to treat Barrett’s esophagus. The choice of 
ablative therapy to treat Barrett’s esophagus depends on the pref-
erence of the endoscopist. However, RFA is being used predomi-
nantly due to its ease and low rate of post procedure complica-
tions.5-7 A recent meta-analysis on 3802 patients showed efficacy 
of RFA in achieving CE-IM was 78% with a mean follow-up 
of 20.5 months and majority of these patients required 2-3 RFA 
sessions to achieve CE-IM.8 Therefore, there is still 22% of the 
patients who will need a different ablation modality to achieve 
CE-IM in view of risk of metachronous cancer.

	 Cryotherapy is an option to use as salvage ablation 
therapy in patients who have failed to achieve CE-IM despite 
being treated with RFA. Two patients were treated with salvage 
cryotherapy and I would like to outline the experience of the 
outcomes of such a treatment.

Case 1

A 75-year-old male was initially diagnosed with a 10 cm Bar-
rett’s esophagus and a multifocal nodular high-grade dysplasia. 
His Prague score measured C10M10. He had no evidence of 
hiatus hernia. He underwent mucosal resection of the nodules in 
the Barrett’s esophagus and his entire Barrett’s esophagus was 
treated with RFA every 2 months for 1 year (Figure 1A). He was 
treated with 6 sessions of RFA in total over the course of 1 year. 
His surveillance endoscopy showed no evidence of nodules 
but there was persistent residual Barrett’s esophagus of 8 cm. 
His Prague score was C7M8. He was considered to be having a 
persistent intestinal metaplasia due to failed RFA. His Barrett’s 
esophagus was then treated with a liquid nitrogen cryotherapy 
every 2 months for 8 months (Figure 1B). He has been treated 
4 times in total over the course of 8 months. His surveillance 

endoscopy showed a persistent Barrett’s esophagus of 8 cm. His 
surveillance biopsies showed persistent intestinal metaplasia but 
there was no evidence of high-grade dysplasia or cancer.

Case 2

A 60-year-old male was evaluated for persistent symptoms of 
gastro-esophageal reflux. His endoscopy revealed a 12 cm nod-
ular Barrett’s esophagus. His Prague score was C11M12. He 
had a 5 cm hiatus hernia. His nodule was resected by EMR and 
the histology showed high-grade dysplasia. His residual Bar-
rett’s esophagus was treated with RFA every 2 months for 14 
months. He had a total of 7 sessions of RFA. His surveillance 
endoscopy showed a persistent Barrett’s esophagus of 9 cm. His 
Prague score in surveillance endoscopy was C8M9. There was 
no evidence of nodules. It was decided that his RFA treatment 
had failed and he had a persistent Barrett’s esophagus. He was 
referred for surgery in view of his 5 cm hiatus hernia. How-
ever, he was deemed to be a poor surgical candidate in view 
of his other medical co-morbidities and was not considered for 
surgery. He was then treated with a liquid nitrogen cryotherapy 
every 2 months for 10 months for a total of 5 treatments. His 
surveillance endoscopy showed a persistent Barrett’s esophagus 
of 9 cm and his Prague score was C8M9. His surveillance biop-
sies from the Barrett’s esophagus did not show any evidence of 
high-grade dysplasia or cancer but showed persistent intestinal 
metaplasia.

DISCUSSION 

Cryotherapy uses the principle of mucosal necrosis caused by 
ischemia and subsequent apoptosis leading to cell death.9 It is 
a non-contact method of ablating Barrett’s esophagus by spray-
ing liquid nitrogen. Initially a orogastric tube is inserted into the 
stomach through the mouth and is connected to a continuous 
suction, to suction all the gas that is produced by conversion of 
liquid nitrogen. The gastroscope is then inserted alongside the 

Figure 1: (A) Post-RFA treatment. (B) Post-cryotherapy treatment.
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orogastric tube and is placed just proximal to Barrett’s esopha-
gus. A spray cryotherapy catheter is passed through the gastro-
scope. The spray cryotherapy catheter is used to spray the liquid 
nitrogen onto the Barrett’s esophagus. The lesion is frozen for 
20 seconds at 196 °C and subsequently thawed for 60 seconds 
to ablate the Barrett’s esophagus. This is done until the entire 
Barrett’s esophagus is treated. This maneuver is then repeated 3 
times for that session.

	 Cryotherapy has been predominantly used to treat resid-
ual Barrett’s with no other prior ablative therapy.10 A long-term 
follow-up of 2 years on 32 patients treated with cryotherapy re-
ported a CE-IM in 84% and chronic eradication for dysplasia in 
100% of the patients.10 There has been one published literature 
of treating persistent Barrett’s esophagus with a failed RFA. Six-
teen patients with failed RFA were included in the study. Treat-
ment with cryotherapy resulted in CE-IM in 31% and chronic 
eradication for dysplasia in 75% of the patients.11 Three (19%) 
of these patients developed stricture, which responded to dila-
tion.11 Fortunately, there were no adverse events in our patient 
case series.
	
	 The above two cases highlights some of the challenges 
that are encountered during the ablation of Barrett’s esophagus. 
Cryotherapy is a good ablation therapy based on available ev-
idence.8 However, it may not be a solution to salvage a prior 
failed ablation therapy of Barrett’s esophagus. It is possible that 
the pathology of certain Barrett’s esophagus is such that they do 
not respond to any ablation therapy, if they have already failed 
with one kind of ablation therapy. Failure of one ablation thera-
py predicted failure of second ablation therapy in the above set 
of patients. Reassuringly, none of our patients had recurrence of 
high-grade dysplasia or cancer. Therefore, continuous surveil-
lance of persistent Barrett’s esophagus is important to identify 
and treat metachronous cancers. This case series adds to the lim-
ited literature that is available. Further, larger multicenter studies 
with salvage cryotherapy is required to know if it is truly a futile 
option in the case of a prior failed ablation therapy. Also, longer 
follow-up is required to know the course of natural history of 
persistent Barrett’s esophagus that has failed ablation therapy.
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