
Introduction
Esophageal cancer is the eighth most common cancer world-
wide and the sixth leading cause of cancer-related deaths [1].
It makes up about 1% of all cancers diagnosed in the United

States, with an incidence of about 4.2 per 100,000 men and
women per year [2]. With a 5-year survival rate of only about
21%, it is one of the most lethal forms of cancer [2]. More than
50% of patients with esophageal cancer are diagnosed at an ad-
vanced stage, and the primary debilitating symptom at the
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ABSTRACT

Background and study aims Endoscopically delivered li-

quid nitrogen spray cryotherapy is reported to be a safe

and possibly more effective strategy for dysphagia pallia-

tion in patients with advanced esophageal cancer. This sys-

tematic review and meta-analysis aimed to pool all avail-

able data to evaluate the impact of this treatment modality.

Methods Electronic databases (PubMed, Embase, and Co-

chrane Library) from January 2005 through June 2023 were

searched for studies evaluating endoscopically delivered li-

quid nitrogen spray cryotherapy for dysphagia palliation in

patients with advanced esophageal cancer. Pooled propor-

tions were calculated using random-effects (DerSimonian-

Laird) model.

Results From an initial 895 studies, data were extracted

and analyzed from five studies comprising a total of 230 pa-

tients that met inclusion criteria. In this pooled analysis,

dysphagia improved or did not deteriorate in 81.40% of pa-

tients (95% confidence interval [CI] 73.75–87.99). Signifi-

cant improvement in dysphagia was reported by 55.19% of

patients (95% CI 29.62–79.37). An alternate method of dys-

phagia palliation despite spray cryotherapy was required in

18.78% of patients (95% CI 8.09–32.63) with 10.56% (95%

CI 2.53–23.18) requiring esophageal stents. The weighted

mean number of spray cryotherapy sessions per patient

was 3.37 (95% CI 2.55–4.18). The pooled major adverse

event rate was 3.26% (95% CI 0.15–10.14).

Conclusions Endoscopic liquid nitrogen spray cryotherapy

can effectively and safely treat dysphagia in esophageal

cancer. It can be considered an option for dysphagia pallia-

tion in centers with expertise and equipment.
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time of diagnosis is dysphagia, which predominantly results
from local tumor burden and extension [3, 4]. As cancer pro-
gresses, dysphagia worsens and is a crucial component leading
to malnutrition and a diminished quality of life (QoL). Patients
often have unresectable locally advanced or metastatic disease.
They are usually not candidates for esophagectomy or do not
eventually undergo esophagectomy due to disease progres-
sion, malnutrition, or poor functional status [5].

Current preferred treatments for dysphagia palliation in ad-
vanced esophageal cancer include systemic chemotherapy with
or without external beam radiation therapy, expandable esoph-
ageal stents, dilation, and brachytherapy [6, 7]. Among these,
esophageal stenting is the most widely used and provides in-
stant relief of dysphagia. However, adverse events (AEs) such
as chest pain, reflux, aspiration pneumonia, bleeding, perfora-
tion, fistula formation, stent obstruction from tissue ingrowth,
and stent migration can happen infrequently [8, 9]. Some stud-
ies have reported that self-expanding metal stents (SEMS),
when used as a bridge to surgery, may result in higher post-
operative mortality, morbidity, lower R0 resection rates, and
reduced overall survival [10]. Radiation and chemotherapy can
have a substantial delay before noticeable symptom improve-
ment. Furthermore, poor nutritional or functional status, a
common situation in this population, can also preclude patients
from receiving chemoradiation therapy. Brachytherapy has
been reported to be an effective and relatively safe treatment
option, but it is underutilized for managing malignant dyspha-
gia, possibly because of the unawareness of its usefulness and
lack of expertise [3]. Other options include argon plasma coag-
ulation, laser treatment, radioactive esophageal stents, and
photodynamic therapy, but they have fallen out of favor due to
limited efficacy, prohibitive cost, or high AE rates [11, 12]. None
of the currently preferred treatment options have demonstrat-
ed clear superiority over the others, and the treatment decision
depends on multidisciplinary input depending on local exper-
tise and availability.

Endoscopic spray cryotherapy is a relatively new modality
that has been used for palliating dysphagia in patients with ad-
vanced esophageal cancer [6]. Cash et al. first described endo-
scopic spray cryotherapy as a palliative option for recurrent un-
resectable esophageal cancer in 2007 [13]. Endoscopic spray
cryotherapy involves using an endoscopically delivered low-
pressure 7F catheter that sprays liquid nitrogen at –196°C in a
non-contact fashion directed to the area of interest by the
endoscopist [14]. This process also requires placing a decom-
pression tube into the stomach to evacuate nitrogen gas during
the procedure. The area of interest is typically treated with 2 to
5 cycles of 20 to 30 seconds of cooling followed by 60 seconds
of thawing [14, 15]. The duration of cryotherapy application
and the number of cycles has not been standardized and they
are decided by the performing endoscopist [16, 17, 18]. Studies
have demonstrated the safety and efficacy of liquid nitrogen
spray cryotherapy to induce tumor necrosis and have been
used to treat Barrettʼs esophagus and superficial esophageal
cancer [19, 20, 21]. In addition, studies have also suggested
that cryotherapy, when combined with chemoradiation, can re-
sult in a complete response even in locally advanced disease

[15]. By preserving the tissue architecture of the surrounding
squamous layers, this targeted approach reduces tissue dam-
age, potentially contributing to a lower rate of stricture forma-
tion associated with this modality. Cryoablation has also been
postulated to stimulate an antitumor immune response based
on clinical observations that distant diseases often regress after
cryoablation of a primary tumor [22]. In 2018, Kachaamy et al.
reported the safety and efficacy of liquid nitrogen spray cryo-
therapy as a primary modality for dysphagia palliation in inop-
erable esophageal cancer [14]. Other studies have subsequent-
ly shown that spray cryotherapy can be an effective strategy for
managing dysphagia in esophageal cancer [15, 16, 17, 18]. This
meta-analysis aimed to synthesize and highlight the current
data on spray cryotherapy in managing dysphagia due to ad-
vanced esophageal cancer.

Materials and methods
Search methodology

A literature search was conducted using the electronic data-
base engines MEDLINE through PubMed, Ovid, Cochrane Li-
brary (Cochrane Central Register of Controlled Trials and Co-
chrane Database of Meta-Analysis), EMBASE, ACP journal club,
Database of Abstracts of Reviews of Effects (DARE) according
to the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines from January 2005 through
June 2023 to identify studies evaluating the use of endoscopi-
cally delivered liquid nitrogen spray cryotherapy for the pallia-
tion of dysphagia due to inoperable esophageal cancer [23].
The keywords used were “Cryoablation," "endoscopic spray
cryotherapy," "dysphagia," "esophageal adenocarcinoma,"
"esophageal squamous cell carcinoma" and "esophageal stent."
References of reviewed articles were further scanned for addi-
tional studies. The retrieved studies were carefully examined
to exclude potential duplicates or overlapping data.

Study eligibility

Published studies were eligible if they reported the use of endo-
scopically delivered liquid nitrogen spray cryotherapy for the
palliation of dysphagia due to esophageal cancer. Articles were
excluded if they were not in the English language. Studies in an-
imal models, editorials, abstracts with incomplete data, and
comments were excluded. Two authors reviewed full-text arti-
cles independently (HG, HK). Differences were resolved by mu-
tual agreement or review by a third author (SP).

Data extraction and quality assessment

The following data were independently abstracted by two au-
thors (HG, HK) into a standardized form: Study characteristics
(primary author, period of study, year of publication, and coun-
try of the population studied), study design, baseline charac-
teristics of the study population (number of patients enrolled,
participant demographics), intervention details (number of
cryotherapy sessions, indications, experience of the operator),
outcomes (improvement in dysphagia or prevention of further
deterioration in dysphagia, significant improvement in dyspha-
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gia, need for alternate method of dysphagia palliation), and
AEs.

Outcomes evaluated

The primary outcomes evaluated were the pooled proportion
of patients reporting an overall improvement or prevention of
further deterioration in dysphagia and the proportion of pa-
tients reporting significant improvement in dysphagia. The de-
gree of dysphagia was defined by the included studies using
dysphagia scores on a 4-point Likert scale: 0, no dysphagia; 1,
dysphagia to solids; 2, dysphagia to semi-solids; dysphagia to
liquids; 4, dysphagia to own saliva. Significant improvement in
dysphagia was arbitrarily defined by a reduction in the dyspha-
gia score by at least one point on the Likert scale in keeping with
the standard definition used in the included studies or as de-
fined by the authors. Secondary outcomes evaluated were the
pooled proportion of patients who required an alternative
method of dysphagia palliation (e. g., dilation, esophageal
stent) despite initial treatment with liquid nitrogen stray cryo-
therapy and the AEs attributed to the use of spray cryotherapy.
AEs were rated as mild or severe, and the severe AEs were fur-
ther characterized and individually analyzed.

Statistical analysis

This pooled analysis of single-arm studies was performed by
calculating weighted pooled effects. Individual study propor-
tions were transformed into a quantity using the Freeman-Tur-
key variant of the arcsine square-root transformed proportion.
The pooled proportion is calculated as the back-transform of
the weighted mean of the transformed proportions, using the
DerSimonian-Laird method for the random-effects model. As
all available studies were single-arm non-comparative observa-
tional studies with the inherent risk of heterogeneity, we per-
formed this meta-analysis using the random-effects model.
The heterogeneity of the studies was evaluated by Cochran’s Q
test based on inverse variance weights and by calculating the I2-
statistic. I2 values of 0% to 39% were considered non-significant
heterogeneity, 40% to 75% moderate heterogeneity, and 76%
to 100% considerable heterogeneity. The null hypothesis on
which the I2 statistics is performed assumes that there is het-
erogeneity in the included studies. P>0.10 rejects this null hy-
pothesis and shows that there is no evidence of heterogeneity.
Furthermore, given the presence of considerable heterogene-
ity, we also calculated the prediction interval for each of the ef-
fect sizes calculated. Forest plots were drawn to show the point
estimates in each study in relation to the summary of pooled
estimate. The width of point estimates in the forest plots indi-
cates the assigned weight to that study. The Egger bias indica-
tor and Begg-Mazumdar bias indicator tested the effects of
publication and selection bias on the summary estimates. Fun-
nel plots were constructed to assess potential publication bias.
The quality of included studies was evaluated using the New-
castle-Ottawa scale for non-randomized studies. The interob-
server variability was assessed using Cohen's κ. Microsoft Excel
2019 was used to perform the statistical analysis for this study.

Results
The initial search identified 895 studies, of which 136 relevant
articles were reviewed. Data were extracted from five studies
comprising patients meeting inclusion criteria and included in
the final analysis. PRISMA describing the details of the review
process are shown in ▶Fig. 1. Four of the five included studies
are available in full-text articles [14, 15, 17, 18], while the one
by Eluri et al. is available as published abstract [16]. The charac-
teristics of the included studies are given in ▶Table1. The qual-
ity of studies was good as evaluated using the Newcastle-Otta-
wa scale shown in ▶Table 2. All the pooled estimates given are
estimates calculated by the random-effects model. The esti-
mates calculated using fixed and random-effects models were
similar. The agreement between reviewers was 1.0, as meas-
ured by Cohen's κ.

The total sample size was 773 endoscopic liquid nitrogen
spray cryotherapy sessions performed on 230 patients. The
mean patient age was 68.57±8.51 years with males constitut-
ing 82% of the study population. These data included spray
cryotherapy performed in the esophagus for palliation of signif-
icant symptoms of dysphagia in patients with adenocarcinoma
(86.52%), squamous cell carcinoma (13.47%), and two patients
with neuroendocrine carcinoma. The weighted mean number
of cryotherapy sessions per patient was 3.37 (95% confidence
interval [CI] 2.55–4.18). The mean follow-up duration was 351
±286 days. The operators in all the included studies were ex-
perts from centers with extensive experience in the endoscopic
management of esophageal cancers.

Records excluded after title/
abstract review. Did not address 
study objective (n = 759)

Full text articles excluded 
(Not meeting inclusion/exclusion 
criterion or did not address the 
study question) (n = 129)

Full text article excluded due to 
incomplete or insufficient data 
(n = 2)

Id
en
tif
ic
at
io
n

Sc
re
en
in
g

El
ig
ib
ili
ty

In
cl
ud
ed

Records identified through 
database searching 

(n = 882)

Records identified through 
other sources 

(n = 13)

Records screened (n = 136)

Full text articles assessed for eligibility (n = 7)

Studies included in quantitative synthesis (n = 5)

▶ Fig. 1 Study flow diagram according to the PRISMA guidelines
[23].
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The pooled rate of overall dysphagia improvement or pre-
vention of deterioration was 81.40% (95% CI 73.75–87.99).
The forest plot showing individual study estimates and the
pooled estimate for overall dysphagia improvement or preven-
tion of worsening is shown in ▶Fig. 2. There was no publication
bias when calculated using the Egger bias indicator; –4.05 (95%
CI -9.87–1.77, P=0.11) or Harbord bias indicator; -2.33 (95% CI
–13.89–9.22, P=0.62). There was moderate heterogeneity
with an I2 score of 49.5% (95% CI 0–79.70). A significant im-
provement in dysphagia was noted in 55.19% (95% CI 29.62–
79.37) patients. The forest plot for significant improvement in

dysphagia is shown in ▶Fig. 3. Despite spray cryotherapy, the
pooled rate of need for an alternate method of dysphagia pal-
liation was 18.78% (95% CI 8.09–32.63). The individual and
pooled estimate of the rate of need for an alternate method of
dysphagia palliation despite spray cryotherapy is represented
on the forest plot shown in ▶Fig. 4. Esophageal stents were
eventually required for the management of dysphagia in
10.56% of patients (95% CI 2.53–23.18) who were initially treat-
ed with spray cryotherapy. Pooled minor AE rate was 10.60%
(95% CI 1.41–26.80) and the pooled major AE rate was 3.26%
(95% CI 0.15–10.14). The forest plot showing the individual

▶Table 1 Basic characteristics of studies included in this meta-analysis.

Author,

year

Study de-

sign, loca-

tion

Patients

(n)

Males

(n)

Adeno-

carcino-

ma

(n)

Squa-

mous cell

carcino-

ma

(n)

Concur-

rent che-

mother-

apy

(n)

Dysphagia

improved

or main-

tained

(n)

Over-

all ad-

verse

events

(n)

Patients re-

quiring alter-

nate method

of dysphagia

palliation (n)

Kachaamy
et al. 2018
[14]

Multicenter
retrospective
USA

49 39 47 2 33 44 8 5

Shah et al.
2019 [15]

Multicenter
prospective
USA

21 20 15 6 0 15 2 0

Eluri et al.
2021 [16]

Multicenter
prospective
USA

49 43 45 4 0 44 19 18

Hanada et
al. 2022
[17]

Single-center
retrospective
USA

56 40 41 15 0 43 9 16

Kachaamy
et al. 2023
[18]

Multicenter
prospective
USA

55 47 51 3 44 42 2 13

▶Table 2 Modified Newcastle-Ottawa scale assessing the quality of included studies.

Represen-

tativeness

of the ex-

posed co-

hort

Selection

of non-ex-

posed co-

hort

Ascertain-

ment of ex-

posure

Outcome

of interest

not pres-

ent at start

of study

Assess-

ment of

outcome

Was fol-

low-up

long e-

nough for

outcome

to occur

Ade-

quacy

of fol-

low-up

Quali-

ty

score

Quali-

ty

Kachaamy
et al. [14]

* * * * * * * 7 High

Shah et al.
[15]

* * * * * * 6 High

Eluri et al.
[16]

* * * * * * * 7 High

Hanada et
al. [17]

* * * * * * * 7 High

Kachaamy
et al. [18]

* * * * * * * 7 High

*Indicates that the criterion in the corresponding column was satisfied by the study.
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and pooled rate of major complications are shown in ▶Fig. 5.
The major AEs were bleeding, perforation, and delayed post-
procedure stricture formation, with pooled rates of 1.14%
(95% CI 0.18–2.91), 1.35% (95% CI 0.27–3.23), and 2.41%
(95% CI 0.20–6.94), respectively. Overall, there was evidence
of considerable heterogeneity in the outcomes evaluated. ▶Ta-
ble3 summarizes the estimates of heterogeneity and predic-
tion intervals of all reported outcomes.

Discussion
Dysphagia is one of the most debilitating symptoms of ad-
vanced esophageal cancer and can often be challenging to
manage [7]. Partially covered and fully covered SEMS are the
most preferred modality for palliating symptomatic dysphagia
in inoperable esophageal cancer [8]. It can provide prompt
symptom relief in most cases but can also be associated with
AEs such as pain, bleeding, unacceptable gastroesophageal re-
flux symptoms, recurrent dysphagia due to tissue ingrowth/
overgrowth and stent migration [8, 9]. SEMS-related AEs can
be seen in up to 40% to 50% of the patients with severe AE rates
reported to be up to 20% [24]. In a recent network meta-analy-
sis of randomized control trials evaluating the various types of

esophageal stents used in the treatment of malignant dyspha-
gia, ultraflex stent + radiotherapy and irradiation stent were re-
ported to be the better treatment options in terms of survival
[25]. However, the choice is often based on availability or
endoscopist’s preference and experience. Systemic chemother-
apy can improve dysphagia, but this typically happens at a slow
pace and can often be incomplete, resulting in the need for al-
ternate intervention [7]. A Cochrane systematic review conclu-
ded that systemic therapy improves dysphagia but recommen-
ded against using chemotherapy alone in dysphagia palliation
for esophageal cancer due to high incidence of recurrence and
unclear impact on QoL [26].

Although guidelines from the National Comprehensive Can-
cer Network have described cryoablation as an option for dys-
phagia palliation in esophageal cancer since 2015, data regard-
ing its efficacy remain scarce [27]. Our analysis shows that
about 82% of patients treated with endoscopic spray cryother-
apy showed improvement in their dysphagia score or main-
tained the level of dysphagia without further deterioration. Fur-
thermore, 55% of patients reported significant improvement in
dysphagia. A 1-point improvement in dysphagia score defined
significant improvement. This would mean that a patient who

Kachaamy et al. 2018 0.90 (0.78, 0.97)

Shah et al. 2019 0.71 (0.48, 0.89)

Eluri et al. 2021 0.90 (0.78, 0.97)

Hanada et al. 2022 0.77 (0.64, 0.87)

Kachaamy et al. 2023 0.76 (0.63, 0.87)

combined 0.81 (0.74, 0.88)

0.5 0.6 0.7
proportion (95 % confi dence interval)

0.8 0.9 1.0

▶ Fig. 2 Forest plot showing the individual and pooled rate of over-
all dysphagia improvement or prevention of worsening.

Kachaamy et al. 2018 0.37 (0.23, 0.52)

Shah et al. 2019 0.71 (0.48, 0.89)

Eluri et al. 2021 0.16 (0.07, 0.30)

Hanada et al. 2022 0.77 (0.64, 0.87)

Kachaamy et al. 2023 0.76 (0.63, 0.87)

combined 0.55 (0.30, 0.79)

0.0 0.1 0.2 0.4 0.5 0.6 0.7 0.8 0.90.3
proportion (95 % confi dence interval)

▶ Fig. 3 Forest plot showing the individual and pooled rate of sig-
nificant improvement in dysphagia.

Kachaamy et al. 2018 0.10 (0.03, 0.22)

Shah et al. 2019 0.00 (0.00, 0.16)

Eluri et al. 2021 0.37 (0.23, 0.52)

Hanada et al. 2022 0.29 (0.17, 0.42)

Kachaamy et al. 2023 0.24 (0.13, 0.37)

combined 0.19 (0.08, 0.33)

0.0 0.1 0.2 0.4 0.50.3
proportion (95 % confi dence interval)

▶ Fig. 4 Forest plot showing the individual and pooled rate of need
for an alternate method of dysphagia palliation despite spray cryo-
therapy.

Kachaamy et al. 2018 0.04 (5.0E-3, 0.14)

Shah et al. 2019 0.00 (0.00, 0.16)

Eluri et al. 2021 0.00 (0.00, 0.07)

Hanada et al. 2022 0.16 (0.08, 0.28)

Kachaamy et al. 2023 0.00 (0.00, 0.06)

combined 0.03 (1.5E-3, 0.10)

0.0 0.5 0.10 0.15 0.25 0.300.20
proportion (95 % confi dence interval)

▶ Fig. 5 Forest plot showing the individual and pooled rate of major
complications.
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could tolerate only semisolid food was now eating solid food or
that a patient who would tolerate only liquid food could now
eat semisolid food. Only about 19% of patients required addi-
tional methods of dysphagia palliation in the form of stents
(12%) or endoscopic dilation. These findings are comparable or
better than that reported from other modalities currently used
for dysphagia palliation.

The results of this pooled analysis also included a combina-
tion of patients who received endoscopic spray cryotherapy in a
neoadjuvant setting (9.1%) or as concurrent therapy while they
underwent systemic chemotherapy (33%). Kachaamy et al. re-
ported that there were no specific AEs related to the use of SC
in the adjuvant setting [14, 18]. These findings can be particu-
larly relevant given that stent migration during chemoradiation
is one of the main drawbacks of SEMS with rates up to 30% to
50% [28]. Although not immediate as seen with SEMS, the onset
of improvement in dysphagia is also relatively rapid with Shah
et al. reporting that 50% of patients had a 1-point improvement
in dysphagia by 2 weeks post cryotherapy [15]. The persistent
improvement or maintenance in the ability to swallow at a
mean follow-up duration of about 1 year without the need for
additional interventions also support that the effects of spray
cryotherapy in dysphagia palliation are sustainable.

The findings from this study also show that spray cryother-
apy delivered endoscopically is safe with a reported major AE
(perforation, bleeding, and delayed post-procedural stricture
formation) rate of about 2.5%. This is substantially lower that
current standard of care with SEMS which has a reported severe
AE rate up to 20% [24]. The etiology of esophageal stricture
after spray cryotherapy can be challenging to discern in esoph-
ageal cancer, as the progression of primary malignancy alone
could also result in malignant stricture formation. There was a
higher proportion of stricture formation on long-term follow-
up in the study by Hanada et al., with six cases of esophageal
strictures at the site of spray cryotherapy. In contrast, only one
case of esophageal stricture was reported in all the other stud-
ies combined.

There are a few limitations to this study. The data from two
of the studies are limited by their retrospective nature. Further-
more, the available studies included in this pooled analysis were
all single-arm and non-comparative, which limits our ability to
directly compare these results with more common methods
such as esophageal stents. A major limitation to this study is
the presence of considerable heterogeneity which can limit
the generalizability of findings from this meta-analysis. QoL as-
sessment is as important a measure of a palliative strategy in
esophageal cancer as dysphagia. This is especially relevant as
esophageal stenting and radiation, which is currently the pre-
ferred method for dysphagia palliation and has been associated
with poor QoL. Although QoL was evaluated by Kachaamy et al
[18], there was paucity of uniform data across the studies for us
to formally analyze this in the current study. As endoscopic
spray cryotherapy is a relatively new method for dysphagia pal-
liation in esophageal cancer, the number of patients enrolled in
the included studies and the total number of available studies
are low which could also limit the generalizability of our find-
ings. Another limitation was that the data for this study come
from experts in high-volume centers with experience in endo-
scopic management of esophageal cancer. This introduces the
risk of selection bias. Whether the technical success and low AE
rates demonstrated by them can be replicated in the commu-
nity is a question that needs further research. Although a pro-
mising alternative with potential benefit over standard of care,
more data are required from well-designed studies before
wider adoption of this technique can be considered.

To our knowledge, this is the first meta-analysis of all avail-
able data on endoscopic spray cryotherapy using liquid nitro-
gen to palliate dysphagia due to inoperable esophageal cancer.
This study shows that cryotherapy can be a safe and effective
option for relieving dysphagia in patients with inoperable
esophageal cancer, including those receiving systemic therapy.
Further research is needed to standardize the dosimetry and
define the appropriate indications so that this effective strategy

▶Table 3 Values estimating the heterogeneity and prediction intervals of reported outcomes.

Sl. no Outcome analyzed Pooled

rate (%)

95% confidence

interval

95% prediction

interval

I2 (%) 95% confidence

interval

1 Improvement in dysphagia or prevention of
deterioration

81.40 73.75–87.99 52.20–94.50 49.50 0–79.70

2 Significant improvement in dysphagia 55.19 29.62–79.37 1.90–98.80 93.80 89.10–95.90

3 Need for an alternate method of dysphagia
palliation

18.78 8.09–32.63 3.60–68.80 83.30 53.20–91.10

4 Requiring esophageal stents 10.56 2.53–23.18 0.40–78.80 85.50 62.60–92.00

5 Minor adverse event 10.60 1.41–26.80 0.10–91.40 90.60 80.50–94.30

6 Major adverse event 3.26 0.15 – 10.14 0.10–74.90 78.90 31.00–89.40

7 Bleeding 1.14 0.18–2.91 Not applicable 0 0–64.1

8 Perforation 1.35 2.73–3.23 Not applicable 0 0–64.1

9 Delayed post-procedure stricture formation 2.41 0.20 – 6.94 0.10 – 54.50 65 0 – 84.5
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with minimal AE can be incorporated earlier in the course of this
debilitating disease.

Conclusions
Endoscopic liquid nitrogen spray cryotherapy can effectively
and safely treat dysphagia in esophageal cancer. It could be
considered as an option for dysphagia palliation in centers
with expertise and equipment.
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