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Abstract

AIM: To analyze the effect of bipolar electrocoagula-
tion and argon plasma coagulation on fresh specimens
of gastrointestinal tract.

METHODS: An experimental evaluation was performed
at Hospital das Clinicas of the University of Sdo Paulo,
on 31 fresh surgical specimens using argon plasma
coagulation and bipolar electrocoagulation at different
time intervals. The depth of tissue damage was his-
topathologically analyzed by single senior pathologist
unaware of the coagulation method and power setting
applied. To analyze the results, the mucosa was divided
in superficial mucosa (epithelial layer of the esophagus
and superficial portion of the glandular layer of the
stomach and colon) intermediate mucosa (until the
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lamina propria of the esophagus and until the bottom
of the glandular layer of the stomach and colon) and
muscularis mucosa. Necrosis involvement of the layers
was compared in several combinations of power and
time interval.

RESULTS: Involvement of the intermediate mucosa of
the stomach and of the muscularis mucosa of the three
organs was more frequent when higher amounts of en-
ergy were used with argon plasma. In the esophagus
and in the colon, injury of the intermediate mucosa was
frequent, even when small amounts of energy were
used. The use of bipolar electrocoagulation resulted in
more frequent involvement of the intermediate mucosa
and of the muscularis mucosa of the esophagus and of
the colon when higher amounts of energy were used.
In the stomach, these involvements were rare. The risk
of injury of the muscularis propria was significant only
in the colon when argon plasma coagulation was em-
ployed.

CONCLUSION: Tissue damage after argon plasma
coagulation is deeper than bipolar electrocoagulation.
Both of them depend on the amount of energy used.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Argon plasma coagulation; Electrocoagula-
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Core tip: The best way of applying heat to hollow di-
gestive organs during thermal endoscopic therapy has
not been clearly established so far. This study analyzes
the histophathological effect of bipolar electrocoagula-
tion and argon plasma coagulation on fresh surgical
specimens of the digestive tract. Tissue damage after
argon plasma coagulation is deeper than bipolar elec-
trocoagulation. Both of them depends on the amount
of energy used.
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INTRODUCTION

The association of diathermy to endoscopy has provided
significant advances in endotherapy, which became a
valuable alternative to traditional surgery and therapeutic
procedure of choice in several conditions (eg., sphync-
terotomy, polypectomy)[lfa]. Such a safe and cost-effective
approach has justified the widespread of gastrointestinal
endotherapy. However, reports of severe complications
associated to endoscopic coagulation are common'™”,
Pleural effusion, esophageal and colonic perforation and
fistulae have followed argon plasma coagulation[&sl. A
case of colonic perforation has been associated to bipolar
coagulation[gl. On the other hand, power setting and time
interval of endoscopic coagulation can be very variable
among authors™"", The best way of applying heat to
tissue has not been clearly established for hollow organs
so far.

The aim of this study was to analyze the depth of
coagulation necrosis caused by bipolar electrocoagulation
and argon plasma coagulation on fresh gastrointestinal
specimens, using different power settings and time intet-
vals.

MATERIALS AND METHODS

Nine fresh surgical specimens of esophagus, 11 of
stomach and 11 of colon were submitted to bipolar elec-
trocoagulation and argon plasma coagulation. Surgical
specimens of esophagus, stomach and colon, resected for
neoplasic diseases were given to the author in the surgical
room, right after the end of surgery. The specimens were
kept in saline solution from the time of its removal until
its preparation for thermal appliance (median of 3 h). Bi-
polar electrocoagulation was applied with power settings
of 20 W and 50 W, during 1, 3, 5 and 10 s. A 454A Kai-
ros - DNI Nevada Inc.” equipment and 7Fr QuickSilver-
COOK" probes were used for bipolar electrocoagulation
(Figure 1A). The specimens were also coagulated by
argon plasma, with power settings of 50, 70 and 90 W,
during 1, 3 and 5 s. An ICC 300 - ERBE" equipment and
7Fr GIT - ERBE" probes were used for argon plasma
coagulation. The argon gas flow was set to 2/min. The
probe was kept up to 2 cm from the tissue surface, in an
angle of 90°. In the esophagus, the combination of 20 W
X 1s for bipolar electrocoagulation and 70 W power set-
ting for argon plasma coagulation were not applied due
to less available tissue (Figure 1B).

The depth of tissue damage was histopathologically
analyzed by a single senior pathologist unaware of the
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Figure 1 Colon specimen. A: Bipolar electrocoagulation of a colon specimen;
B: Argon plasma coagulation of a colon specimen.

coagulation method and power setting applied, with the
help of an optic microscope (40 X, 250 X and 400 X).
Citoplasmatic acidofilia, cellular picnosis and the presence
of “ghost cells” were the histopathological parameters
used to define cellular necrosis (Figure 2).

Necrosis involvement of the intermediate mucosa,
the muscularis mucosa and the muscularis propria of the
specimens was observed for the relevance of this stratifi-
cation in clinical practice.

The intermediate mucosa was considered involved
when necrosis was noted until the lamina propria of the
esophagus or deep portion of the glandular layer of the
stomach and colon. The musculatis mucosa was con-
sidered involved when necrosis was present through its
whole extension. Muscularis propria was considered in-
volved when any extension of necrosis was present. For
both methods, necrosis involvement of the layers was
compared in several combinations of power and time
interval. Q-square and Fisher’s test were used for the
statistical analysis and a level of significance < 5% was

adopted.

RESULTS

Macroscopically, coagulated spots from both methods
resulted in depressed whitish lesions to brownish ulcer-
ations associated to blisters (Figure 3).

The frequency of involvement of the layers in differ-
ent combinations of power setting and time interval, in
both methods, is shown in Tables 1-6. Involvement of
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Figure 3 Macroscopic aspects of coagulated spots (both methods).

the intermediate mucosa of the stomach and of the mus-
cularis mucosa of the three organs was more frequent
when higher amounts of energy were used with argon
plasma. In the esophagus and in the colon, injury of
the intermediate mucosa was frequent, even when small
amounts of energy were used. The use of bipolar elec-
trocoagulation resulted in more frequent involvement of
the intermediate mucosa and of the muscularis mucosa
of the esophagus and of the colon when higher amounts
of energy were used. In the stomach, these involvements
were rare. The risk of injury of the muscularis propria
was significant only in the colon when argon plasma co-
agulation was employed.

Figure 4 show the microscopic aspect of coagulated
spots with different depths of coagulation necrosis.

DISCUSSION

The ideal way of applying thermal endoscopic methods
to gastrointestinal wall should be deep enough to obtain
the therapeutic purpose, as well as avoiding involvement
of deeper layers which carries a risk of stenosis, due to
healing of muscular layers or even perforation, when
muscularis propria is involved.

In the esophageal specimens submitted to argon
plasma coagulation, we observed a low incidence of in-
volvement of the muscularis mucosa when the method
was applied for short time, being 56% and 67% the fre-
quencies of this involvement for appliances lasting 1 s
and 78% to 89% for appliances lasting 3 and 5 s. No sig-
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Figure 2 Cellular necrosis. A: “Ghost cells” [hematoxylin and
eosin (HE), 250 x]; B: Citoplasmatic acidofilia and cellular picno-
sis (HE, 400 x).

nificant difference in depth was observed between 50 and
90 W coagulations. Watson e# al"" also have not noticed
difference in depth related to power setting (from 40 to
99 W), applying the same method in three specimens
of esophagus. The involvement of the entire mucosa
(including the muscularis mucosa) was also less frequent
when argon plasma was applied for shorter time, 52%
and 76% for 1 and 3 s, respectively.

Damage to the intermediate mucosa (including the
lamina propria) was frequently observed (78% to 89%),
independently of the amount of energy used (from 50
to 450 J). As the destruction of the entire mucosa layer
is, in theory, the purpose of the endoscopic ablation of
Barrett’s metaplasic epithelium, it seems that application
of smaller amounts of energy decreases the risk of in-
volvement of the muscularis mucosa, maintaining a good
therapeutic result. This is particularly relevant when Bar-
rett involves the whole circumference of the organ, in-
creasing the risk of stenosis. Using argon plasma with 60
W potency for 1 s to destroy Barrett’s Esophagus, Grade
et al"™ observed intestinal metaplasia below repaired squa-
mous epithelium in 20% of the cases. With this amount
of energy they had no complications. Pereira-Lima ef a”,
Pedrazzani ez al®, Schulz et al'® and Ragunath ez al'” ap-
plied higher amounts of energy of argon plasma, treating
patients with Barrett’s esophagus (65 to 70 W for 10 s us
90 W for a short interval). Pereira-Tima et a/”, Pedrazzani
et al” and Schulz ez a/'” obtained complete eradication
of the metaplastic epithelium, while Ragunath ez al'’
obtained 65% eradication of the metaplastic epithelium.
However, complications as stenosis, pleural infusion, one
case of pneumoperitoneum and one case of hemorrhage
for ulcer were observed in their series. Injury of the mus-
cularis propria occurred in two coagulation points in our
study, when 90 W X 1 s and 50 W X 5 s were used, rep-
resenting 3.7% of all coagulation points. In Watson’s ez
al study"”, this damage occurred only in 5% of the cases
when the time interval was 3 s and Heindorff ez @/ de-
scribed just 1% of perforation when argon plasma was
use to permeate esophageal cancer. This shows that de-
spite uncommon, the risk of esophagus perforation with
this method exists, even when small amounts of energy
are used.

On the stomach wall, argon plasma coagulation result-
ed in involvement of the intermediate mucosa frequently

July 16,2014 | Volume 6 | Issue 7 |



Table 1 Involvement of digestive wall layers

Garrido T et a/. Bipolar coagulation and APC on digestive tract

by argon plasma coagulation in the esophagus

Time 1s 3s 5s

Power setting 50 W 70 W 90 W 50 W 70 W VW 50 W 70 W VW
Energy amount 50] 70] 90] 150 J 210] 2707 250 3507 4507
M int 89% - 78% 89% - 89% 78% - 89%
MM 67% - 56% 89% - 89% 78% - 89%
MP 0% - 11% 0% - 0% 11% - 0%

M int: Intermediate mucosa; MM: Muscularis mucosa; MP: Muscularis propria; J: Joule.

Table 2 Involvement of the digestive wall layers by argon plasma coagulation in the stomach

Time 1s 3s 5s

Power setting 50 W 70 W 90 W 50 W 70 W 90 W 50 W 70 W 90 W
Energy amount 507 707 9] 150 2107 2707 250 350 ] 4507
M int 50%* 55%" 91% 82% 91% 82% 91% 91% 100%
MM 30%" 27%° 64% 73% 82% 73% 82% 82% 100%
MP 0% 0% 0% 0% 0% 0% 0% 0% 9%

P < 0.05 vs argon plasma coagulation. M int: Intermediate mucosa; MM: Muscularis mucosa; MP: Muscularis propria; J: Joule.

Table 3 Involvement of digestive wall layers by argon plasma coagulation in the colon

Time 1s 3s 5s

Power setting 50 W 70 W 90 W 50 W 70 W VW 50 W 70 W VW
Energy amount 50 ] 707 90 150 ] 2107 270 ] 250 ] 350 ] 450 ]
M int 82% 82% 100% 91% 100% 100% 100% 100% 100%
MM 45%° 27%" 90% 64%" 82% 91% 91% 91% 82%
MP 9% 0% 30% 9% 18% 27% 18% 36% 45%

*P < 0.05 vs argon plasma coagulation. M int: Intermediate mucosa; MM: Muscularis mucosa; MP: Muscularis propria; J: Joule.

Table 4 Involvement of the digestive wall layers by bipolar electrocoagulation in the esophagus

Time 1s 3s 5s 10s

Power setting 20 W 50 W 20 W 50 W 20 W 50 W 20 W 50 W
Energy amount 20] 50] 60] 150 100J 250 2007 500 J
M int - 44% 56% 78% 67% 78% 67% 100%
MM - 22% 33% 44% 22% 67% 44% 78%
MP - 0% 0% 0% 0% 0% 0% 0%

M int: Intermediate mucosa; MM: Muscularis mucosa; MP: Muscularis prépria; J: Joule.

(82% to 100%), when 90 ] or more was applied (until 450
J). This energy interval also caused muscularis mucosa
injury more often (64% to 100% of cases). In the other
hand, the involvement of this layer until 70 ] was 27% to
30%. Watson e al'" also noted deeper involvement of
the wall when higher power settings for longer intervals
were used in three fresh surgical specimens of stomach.
However, different stratification of the wall layers did
not allow comparisons with our study. Eventual healing
retractions of the stomach wall rarely result in clinical
manifestation due to the amplitude of its lumen. Indeed,
papers describing APC to treat Watermelon Stomach,
using 60 to 100 W' were successful with no complica-
tions.

In a similar study, Johanns e /™ described involve-
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ment of the musculatis mucosa when 75 W or more, for
5 or 10 s, were applied to the gastric wall. The difference
found in our study may be consequent to the small num-
ber of specimens of the mentioned study (four). In both
papers the involvement of the muscularis propria was
rare, being observed only when 90 W X 5 s was applied
in ours and 155 W X 10 s was applied in Johann’s. These
results support the safety of the use of argon plasma co-
agulation for the treatment of gastric lesions. However as
the intermediate mucosa is damaged with the same fre-
quency with 90 | or more, application of higher amounts
of energy seems to be unnecessary to treat lesions above
the muscularis mucosa. Sebastian’s ¢ a/*"! results cor-
roborate this theory.

Damage caused by APC to the muscularis mucosa
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Table 5 Involvement of the digestive wall layers by bipolar electrocoagulation in the stomach

Time 1s 3s 5s 10s

Power setting 20W 50 W 20W 50 W 20W 50 W 20W 50 W
Energy amount 20] 50] 607 1507 1007 250] 2007 500
M int 36% 45% 64% 27% 18% 18% 45% 45%
MM 18% 0% 27% 9% 9% 0% 18% 18%
MP 0% 0% 9% 0% 0% 0% 0% 0%

M int: Intermediate mucosa; MM: Muscularis mucosa; MP: Muscularis prépria; J: Joule.

Table 6 Involvement of digestive wall layers by bipolar electrocoagulation in the colon

Time 1s 3s
Power setting 20W 50 W 20W
Energy amount 207 50] 60]

M int 64%" 60%" 55%"

MM 9%" 30%" 27%"

MP 0% 0% 0%

5s 10s
50 W 20W 50 W 20W 50 W
150 1007 2507 2007 500 J
100% 91% 100% 82% 90%
55% 55% 82% 64% 60%
0% 0% 0% 9% 10%

*P < 0.05 vs argon plasma coagulation. M int: Intermediate mucosa; MM: Muscularis mucosa; MP: Muscularis prépria; J: Joule.

Figure 4 The microscopic aspect of coagulated spots with different depths of coagulation necrosis. A: Microscopic aspect of superficial mucosal involvement.
Citoplasmatic acidofilia, cellular picnosis in an esophageal specimen [hematoxylin and eosin (HE), 250 x]; B: Microscopic aspect of submucosal involvement in a gas-
tric specimen (HE, 250 x); C: Microscopic aspect of muscularis propria involvement in a colonic specimen (HE, 250 x).

of the colon was less frequent when up to 70 W X 1 s
was applied (27% to 45%). The same interval of energy
caused involvement of the intermediate mucosa fre-
quently (82% of the cases). These findings are relevant
as stenosis of the colon, similar to the esophagus’, usu-
ally are symptomatic. This consequence, however, can be
minimized using lower amounts of energy, up to 70 J.
Damage of the muscularis propria of the colon oc-
curred even when smaller amounts of energy were used.
Although the frequency of this involvement was higher
with bigger amounts of energy, reaching 45%, these find-
ings alert to the care to be taken when APC is used in
this organ, for the risk of perforation. Indeed, despite the
use of a 40 W potency, Wahab ¢z a/'” noticed one case
of perforation in the cecum. Canard e a/*? used APC
with 30 to 80 W to treat radiation proctitis and had three
severe complications (extensive necrosis, perforation and
hemortrhage), all of them when potency was above 45 W.
Vargo! reviewed eight papers (151 patients) dealing
with the treatment of radiation proctitis with APC in
potencies of 40 to 60 W. The incidence of success was
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high, independently of the power setting, In the other
hand, major complications were observed in only three
cases, a rectum-vaginal fistulae and two stenosis. These
complications could be explained by the use of higher
potencies, 50 W and 60 W, respectively. Our results dif-
fer from those written by Johanns e# a/*”, who noticed
injury of the muscularis propria of the colon, similarly
to the esophagus, only when 155 W for 10 s was applied.
In their methodology, the authors report fibrosis and cel-
lular picnosis below the coagulation zone. For us, these
findings were considered cellular necrosis, justifying the
deeper involvement observed here.

The application of bipolar electrocoagulation to
esophageal specimens results in more frequent involve-
ment of the intermediate mucosa (67% to 100%) when
100 J or more were used. Damage of the musculatis mu-
cosa were less frequent (up to 44%) when 200 J or less
were applied. Between 250 and 500 ] this involvement
was 67% to 78%. These findings suggest that the interval
between 100 and 200 J may be best suited to ablation of
the intermediate mucosa, especially in circumferential
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lesions with risk of healing retraction. Bipolar electroco-
agulation did not resulted in damage of the muscularis
propria of the esophagus in this study encouraging its
use in clinical practice. Indeed, stenosis and perforation
after Barrett’s treatment was significantly less frequently
reported with the application of this method.

Kovacs et al” observed 5% of stenosis with the use
of bipolar electro-coagulation on metaplasic epithelium
in esophagus. Sampliner ez al* observed only one case
of stenosis out of 72 patients treated the same way.
Sharma e a/” and Sampliner e a/*” had no complica-
tions. However success rates were also lower, 81%, 78%
and 73%, respectively. Montes ez al” were successful in
100% of their cases by applying bipolar electrical cur-
rent, with power of 20 W, on Barrett’s esophagus; unfor-
tunately the study doesn’t specified electrocoagulation
time employed. Electrocoagulation with higher power
settings and for longer time might optimize the results
of this method for the treatment of Barrett’s esophagus,
keeping a lower risk for complications when compared
to argon plasma. In the other hand, using argon plasma
one can cover extensive areas faster than with the use
of bipolar coagulation justifying the popularity of the
first method. To overcome this limitation, Ganz ef al™
published the application of a new electrocoagulation
probe with an adjustable balloon that allows contact to
the entire circumference of the organ. The device has
been used in three patients before surgery for esophageal
cancer. Electrocoagulation was performed with 260 to
350 W power settings for 0.8 s (energy density of 10 to
12 ]/ cmz). There were no cases of perforation. A histo-
logical evaluation of these specimens showed mucosal
ablation of 75% to 95% of the treated atrea in the two
cases that the balloon contacted the whole circumference
of the organ. The lamina propria was involved in all the
three cases, being the muscularis mucosa totally involved
in the majority of the coagulated areas. In a preliminary
study using a porcine model (z = 12), electrocoagulation
of healthy mucosa was performed with 350 W power set-
ting and energy densities varying from 5 to 20 J/ cm”. The
application of more than 12 ]/ cm’ resulted in involve-
ment of the submucosa and, above 15 J/cm®; damage
of the muscularis propria was seen. There was one case
of peri-esophageal effusion when 20 ]/cm2 was used.
This result is consistent with our findings, as, despite the
ideal interval for these authors be 200 to 280 J, their tar-
get was the involvement of the muscularis mucosa. The
concept of controlled deliverance of energy to the GI
wall culminated with the introduction of radiofrequency
ablation for the treatment of Barrett’s esophagus. In ra-
diofrequency sessions both the amount of energy and
the contact of the balloon-based probe with the mucosal
surface are controlled which seem critical to the good re-
sults achieved with this technique[z()].

In this study, when bipolar electrocoagulation was
used, the frequency of involvement of the intermediate
mucosa of the stomach was low, up to 45%, except when
the combination 20 W X 3 s was used, raising its involve-
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ment to 64%. Damage of the muscularis mucosa varied
between 0 and 18% in all combinations of power setting
and time except with the combination 20 W X 3 s, when
it was 27%. This combination was the only one that
presented damage to the muscularis propria, in only one
coagulated point (9%0). There was no correlation between
power setting or time of application and involvement of
the intermediate mucosa or muscularis mucosa of the
stomach. These findings suggest that bipolar electroco-
agulation of the stomach surface can be safely applied,
even with higher power settings and longer time, as the
risk of muscularis mucosa damage is low and muscularis
propria very rare.

Although characteristic features of antral vascular ec-
tasia are found in the lamina propria of the mucosa, the
variants mentioned above could explain the therapeutic
success of bipolar electrocoagulation in the treatment of
this condition, like the results observed by Binmoeller ¢z
al™ and Jensen ez al',

Morris ez a/’" studied the effect of this method to the
gastric wall of dogs. The animals were maintained alive
for the next seven days, when the depth of the wall in-
volvement was analyzed. They observed deeper involve-
ment, using similar combinations of power setting and
time than we did. However some considerations can be
pointed out. The thickness of the specimens wall was
not described, not allowing comparison and, histological
analyses took place one week after coagulation. It is not
established if this interval is responsible for healing or
increasing the thermal lesion.

In the colon, electrocoagulation with smaller amounts
of energy, up to 60] (20 W X 3 s), caused injury of the
muscularis mucosa less frequently (9% to 30%), while
the interval between 100 and 500 ] provoked this in-
volvement in 55% to 82%. In the other hand, less fre-
quent muscularis mucosa involvement with less chance
of stenosis was obtained with amounts of energy that
provoked less damage to the intermediate mucosa (55%
to 64% of the cases-up to 60 J and 82% to 100% of in-
volvement-150 to 500 J). When the method was applied
for longer interval (10 s), the muscularis propria was
involved in 9% to 10% of the coagulated points, simi-
larly to Jensen’s ez al™ findings. Although this could be
considered a low incidence, this involvement should be
pointed out for the risk of perforation. The application
for short intervals (up to 5 s), even with 50 W power set-
ting, did not caused muscularis propria damage in any co-
agulated point, offering better safety for clinical practice.

We would also like to emphasize that in this study as
in Jensen’s ef al””, cecum specimens, known for present-
ing a thinner wall, were not used. Application of any
thermal method on this colon segment should be per-
formed more cautiously. Radiation lesions are also special
situations for being located in ischemic, less resistant tis-
sue.

In this study, electrocoagulation appeared safer than
argon plasma also in the colon. Causing a more super-
ficial damage, it seems to be adequate to lesions such as
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vascular ectasias. Nevertheless, Jensen ef al” related one
case of perforation after treating colonic vascular ectasias.

In conclusion, involvement of the intermediate mu-
cosa of the stomach and of the muscularis mucosa of
the stomach and the colon by argon plasma coagulation
were more frequent when higher amounts of energy were
used (above 90 J). The same tendency was observed in
the esophagus samples for the involvement of the mus-
cularis mucosa (above 150 J). In the esophagus and in the
colon, injury of the intermediate mucosa caused by this
method was frequent, even when small amount of en-
ergy was used (50 J). Injury of the muscularis propria was
observed in 9% to 45% of the colon samples, depending
on the amount of energy used. In the esophagus and in
the stomach, the involvement of the muscularis propria
was rare.

The use of bipolar electrocoagulation resulted in
more frequent involvement of the intermediate mucosa
and of the muscularis mucosa of the colon when higher
amounts of energy were used (100 J or more). The same
tendency was observed in the esophagus samples. In the
stomach, the frequency of involvement of the intermedi-
ate mucosa and of the muscularis mucosa by the latter
method was low, even when more energy was used (until
500 J). The risk of injury of the muscularis propria was
low in the stomach and in the colon, not being observed
in the esophagus.

Bipolar electrocoagulation seemed to cause more
superficial injury to the specimens walls when compared
to argon plasma coagulation, however the difference was
statistically significant only for stomach specimens.

COMMENTS

Background

The association of diathermy to endoscopy has provided significant advances
in endotherapy, which became a valuable alternative to traditional surgery and
therapeutic procedure of choice in several conditions (e.g., sphyncterotomy,
polypectomy). The best way of applying heat to tissue has not been clearly es-
tablished for hollow organs so far.

Research frontiers

The best way of applying heat to hollow digestive organs during thermal endo-
scopic therapy has not been clearly established so far. This study analyzes the
histophathological effect of bipolar electrocoagulation and argon plasma coagu-
lation on fresh surgical specimens of the digestive tract.

Innovations and breakthroughs

This study analyzes the histopathological effect of bipolar electrocoagulation
and argon plasma coagulation on fresh surgical specimens of the digestive
tract. Tissue damage after argon plasma coagulation is deeper than bipolar
electrocoagulation. Both of them depend on the amount of energy used.
Applications

The use of argon plasma coagulation is popular in therapeutic endoscopy prob-
ably because it is easily available, has low cost, large surfaces of mucosa can
be treated in one session and it causes allegedly superficial damage to the Gl
wall. These findings suggest that lower power settings are probably safer when
argon plasma coagulation is employed at the colorectal and esophageal wall.
Terminology

Bipolar coagulation: the passage of electrosurgical current occurs within the ac-
cessory. Argon plasma coagulation: the passage of monopolar electrosurgical
current occurs through a cloud of argon gas.

Peer review

This study deals with a topic that is very much valued by the endoscopic diges-
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tive surgeons, that is the laser argon versus the bipolar coagulator, which one
the safer and more effective way of cauterization would be among them two.
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