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ABSTRACT:

KEYWORDS:

Introduction: Biological welding — controlled action of high frequency current on living tissues, which leads to their
structural changes and weld formation—connection with unique biological properties (strength, high elasticity, insensitivity
to microbial infection, stimulating effect on the regeneration process, speed and quality which surpasses the normal
uncomplicated healing) [22]. This method is used in various fields of surgery, but at the moment there is no data on its use in
case of esophageal cylindrocellular (intestinal) metaplasia (further esophageal metaplasia or Barrett's esophagus).

Objective: The goal of this study is to evaluate biologic welding as a treatment option for patients with Barrett's esophagus.

Materials and methods: Single-center retrospective review of patients with short-segment Barrett's esophagus and
metaplasia were treated by argon plasma coagulation (APC) or Paton's welding. This was followed by Nissen fundoplication.
Primary outcome of this study was mucosal healing with morphological confirmation of the absence of metaplasia. The
groups included patients with a short segment of the esophagus Barrett's C2-3M3-4 (Prague Classification 2004) and high
dysplasia without nodule formation in combination with hiatal hernia (VI World Congress of the International Society for
Esophageal Diseases; ISED) [23—25]).

Results: A total of 49 patients were included in the study with 25 patients treated by APC laser and 24 by biowelding. Four
patients (16.0%) in the APC group developed stenosis and 5 patients (20.0%) developed recurrence compared to none in
the biowelding group. Patients in the biowelding group had a significantly faster rate of mucosal healing leading to faster
progression to Nissen fundoplication (at average 53 days) compared to APC laser group (surgery at115 days).

Conclusions: Biological welding of Paton's is a safe and effective treatment option for patients with esophageal metaplasia.

esophagus metaplasia, destruction of the mucous Paton's biological welding, laparoscopic fundoplication

ABBREVIATIONS

APC - Argon plasma coagulation

GERD - Gastroesophageal reflux disease

HFW - High-frequency welding

ISED - International Society for Esophageal Diseases
RFA - Radiofrequency Ablation

INTRODUCTION

Esophageal metaplasia is a common precursor of adenocarcinoma
and should be treated aggressively. The prevalence of esophageal
metaplasia in Europe ranges from 2% to 5% [1]. The risk of
developing glandular cancer in patients with cylindrocellular
(intestinal) metaplasia is 0.5-0.8% per year or lifetime risk of 5-8%
[2—4]. Gastroesophageal reflux disease (GERD) in combination
with hiatal hernia is a common cause of this condition, diagnosed
in 10-15% of patients with esophageal metaplasia [5, 6]. Because
of that, endoscopic treatment of metaplasia is usually combined
with surgery, such as Nissen fundoplication to minimize further
damage (good results in terms of stopping reflux esophagitis [7, 8]).

There are multiple options for endoscopic treatment of esophageal
metaplasia including APC, Radiofrequency Ablation (RFA),
monopolar coagulation, cryodestruction, or photodynamic
therapy. None of the methods has 100% success rate [9-11] and
combined with patchy availability, need for specific training and
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high cost of some of the equipment can significantly limit patient
access to these potentially lifesaving procedures. In addition,
anumber of complications have been reported with all of the above
techniques [12-15] related to damage associated with destruction
of the mucosa.

High-frequency welding (HFW) is a new technique relying on
lower temperature adjacent to the electrode to allow treatment of
the superficial layers without significant deep tissue damage [16].

It has been successfully used for endoscopic hemostasis in
gastrointestinal bleeding [16]. The goal of this study is to evaluate
safety and outcomes of using HFW in combination with Nissen
fundoplication in the treatment of patients with esophageal
metaplasia and hiatal hernia.

MATERIALS AND METHODS

This is a single-center retrospective review conducted at a tertiary
care center between February 2017 and August 2019. Patients with
esophageal metaplasia were treated with either APC laser during the
initial part of the study between February 2017 and December 2017
or HFW during the later part (January 2018 and August 2019). All
patients participating in the study had associated hiatal hernia and
were treated with a course of proton pump inhibitors and underwent
laparoscopic Nissen funduplication after endoscopic treatment. All
patients underwent EGD prior to the procedure and had histologically
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Fig.2a.i2b. Histological slides H&E staining after endoscopic treatment (A) 25 days after HFW showing complete absence of epithelial metaplasia with minimal leukocyte
infiltration (1) in the underlying tissues and scant angiogenesis (2-); (B) 25 days after APC showing the absence of metaplasia, but very pronounced leukocyte
infiltration and angiogenesis and coarse granulation tissue.

confirmed metaplasia. Intraesophageal pH testing was performed
on all patients (DeMeester index was more than 130) [17]. Patients
with concurrent infections, carcinoma in situ, dysplasia without
hiatal hernia, pregnancy and younger than 18 were excluded.

All patients received 40 mg of esomeprazole and 10 mg of motilium
12 hours prior to the procedure in order to reduce reflux into the
esophagus. All endoscopic interventions were performed with
monitored intravenous sedation.

High-frequency welding was performed with Paton’s mucous
membrane biological welding (EKVZ-300).

Patonmed EKVZ-300 device (E. O. Paton Electric Welding Institute
of the National Academy of Sciences of Ukraine, Kiev, Ukraine)
[16] in automatic welding mode with electrical resistance is set
at 20 Om. A flexible bipolar endoscopic probe with a diameter of
8.5 Fr at the end of which two electrodes are twisted in a spiral
(the length of open electrodes is 5 mm) is connected to this device.
The “automatic welding” mode independently determines the
optimal time that is necessary to achieve complete destruction. As
current passes through the electrode, the temperature of the tissue
rises until it reaches the temperature of protein coagulation and
denaturation (600C). At that point resistance in the dehydrated
tissue rises dramatically, which leads to feedback loop for the
machine to stop welding (Fig. 1a.).

2

APC laser treatment was performed with Bowa arc plus 200;
monopolar cable, endoscopy, 2.8 mm socket, for 4 mm, 4.5 m;
program 11: ArcPlus Online (Fig. 1b.).

All patients were discharged from hospital a day after the procedure
on 20 mg esomeprazole twice a day and motilium 10 mg 3 times
a day for 14 days. All patients underwent EGD at 1, 3 and
6 months after the procedure with biopsies taken for histological
evaluation [18], At that point decision was made on timing of
Nissen fundoplication based on patient recovery and degree of
inflammation.

Statistical analysis was performed with STATISTICA 10 for
Windows. To classify the data, the Shapiro-Wilk test was used
(the number of studied patients <50), and since the data sets did
not have a normal distribution law (P < 0.05), the nonparametric
Mann-Whitney U-test was used to compare the quantitative
studied parameters. To confirm the significance of differences in
the observed parameters, a significance level of P = 0.05 was used.
To assess quality indicators, X2 criterion was applied at the same
significance level.

This study was approved by the ethics committee of the Shupyk
National Medical Academy of Postgraduate Education. Discussion
was held with patients qualified for the study about novelty of the
technique and standard alternative (APC).
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RESULTS

A total of 49 patients were included in this study, 25 in the APC arm
and 24 in the HWF arm. There were no differences in demographic
characteristics or comorbidities (Tab. I.). There were 4 patients
(16.0%) in the APC group that developed stenosis compared to
none in the HFW group (P = 0.041). Five patients (20.0%) in the
APC group developed recurrence requiring further treatment
compared to none in the HFW group (P = 0.021). Four patients
in the APC group (16.0%) and none in the HWF group reported
significant pain in the epigastric region after the procedure (Tab. IL.).

All patients presented for all the follow-up studies.

Endoscopic evaluation of the treated area revealed significantly less
peal, damage, and necrosis in the HFW group when compared to
the APC group (Fig. 2a.—b.). This was histologically confirmed by
comparing immediate biopsies showing no more than 1-mmdeep
necrosis in the HFW group (Fig. 2a.—b.). Subsequent EGD and
biopsies showed a significantly shorter time to histological remission
in the HFW group when compared to the APC group 53+/-7 vs
115+/-4 (P < 0.05).

In turn, the second stage of treatment was performed in the first
group after 120 +\- 7 days, and in the second group after 60 +\- 7
days from the time of intervention.

All patients underwent Nissen fundoplication although the
procedure was delayed in the APC group because of inflammation
noted on EGD indicative of longer mucosal healing. There were
no surgical complications in either group (Tab. IL).

DISCUSSION

We present the first study looking at the novel technique — High-
Frequency Welding in the treatment of esophageal metaplasia.
HFW is a safe and effective technique in the treatment of this
disease. This study shows significant benefit in using this technique
when compared to standard APC treatment in producing better
and faster tissue healing and repair as well as much lower risk of
complications. Both morphological and histological examination
revealed no deep tissue damage and very quick and non-painful
recovery. Combined with absence of significant complications
such as stenosis and recurrence, HFW is a good option for patients
with metaplasia. The proposed mechanism for this technique
utilizing negative feedback loop with sufficiently dehydrated tissue
and welding automatically stops avoiding further damage. Lower
temperature needed to achieve the desired results and nearly
smokeless environment make it easier to adopt (because of the
feedback loop no significant additional training is needed to figure
out the duration of treatment). Tissue damage recovery is quicker,
allowing for quicker progression to anti-reflux surgery, which can
make it easier for patients living in the area with difficult access to
care and when traveling may be an issue. Relatively low cost of the
equipment and supplies can result in much wider use and improve
patients’ access to cancer-preventing procedure.
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Tab. 1. Patient demographics and comorbidities.

APC (25 PATIENTS) HFW (24 PATIENTS)

Age, years 451+7.2 473+6.2
Gender (% Male) 17 (68) 15 (62.5)
BMI 28.6+4.1 26.6+5.6
Diabetes mellitus type 2 1(4 %) 2(8.33%)
Coagulopathy 1(4 %) 1(4.16%)
Autoimmune connective 1(4 %) 0 (0%)

tissue disease

Tab. Il Clinical and pathological outcomes after endoscopic and surgical treatment.

APC(N=25) HFW (N =24)
COMPLICATIONS AFTER STAGE1 N % N % P
Stenosis 4 16.0 o} (o] 0.041
Relapse (presence of islets 5 20.0 o} o 0.021*
of residual tissue)
Pain 4 16.0 o) o) 0.041*
COMPLICATIONS AFTER STAGE 2
Dysphagia resolved after 8 32.0 2 8.33 0.040%
surgery alone
Dysphagia requiring additional 6 24.0 1 4.16 0.048*
medications
Stricture of the esophagus 4 16.0 o o 0.041*

eliminated by balloon dilatation

A number of other techniques exist for the treatment of Barrett’s
esophagus, with RFA being one of the more commonly used
techniques. Studies show (Cochrane working group and Orman
meta-analysis of 3802 cases) that eradication in the presence of
dysplasia occurs in 86—-91%, and the frequency of esophageal
strictures reaches 5-8% [19—-21]). However, RFA is not currently
available in our region, so only a comparison to APC could be
made for the purposes of this study. Our results in the APC
group are consistent with previously published results showing
complete eradication rates between 36 and 100% and relapse rates
of up to 66%, and recommendation by American Association of
Gastroenterologists Practice Review of Barrett’s Esophagus [12].

Main drawbacks of this study include retrospective non-randomized
nature and small number of patients. Although consecutive patients
were included in the study, the possibility of bias is still present
in selecting what procedure was performed especially during
the transition period. Although only patients with higher-grade
Barrett’s esophagus were included, and detailed documentation on
the extent of the disease was not available for a number of patients,
that created an additional bias. Only short- and intermediate-term
results are available.

CONCLUSIONS

High-frequency welding is a safe and effective low-cost technique
for the treatment of esophageal metaplasia. Further studies are
needed to examine longer-term results of this technique as well as
to compare it to other treatment modalities for Barrett’s esophagus.
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