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Multimodality Treatment by Argon Plasma
Coagulation Using Transnasal Endoscope

Yoshihiro FURUICHI*, Takashi KAWAI**, and
Fuminori MORIYASU*

*Department of Gastroenterology and Hepatology,
**Endoscopic Center, Tokyo Medical University
Hospital, Tokyo, Japan

Argon plasma coagulation (APC)is useful for recur-
rence inhibition in the multimodality treatment of
eshopageal varices. The effect of 55% reduction of
recurrence is obtained. However, frequent sedation
has the risk of prolonging hepatic encephalopathy
and has a bad influence on the respiratory condition
of liver cirrhosis(LC)patients, in whom pulmonary
arteriovenous shunts are observed. Sedation is not
necessary for transnasal endoscopy, because the pain
to subjects is less. Therefore, APC using transnasal

group was the same level as that in the peroral APC
group, and the effect on suppressing recurrence was
also at the same level. The transnasal APC group
showed more stable intraoperative blood pressure,
heart rate, and oxygen saturation values. Therefore
transnasal APC may be more advantageous for L.C
patients with hepatic encephalopathy or pulmonary
arteriovenous shunts.
key words @ argon plasma coagulation, esophageal
varices, transnasal endoscopy

Legends to Figures and a Table
Figure I The comparison of coagulability between
transnasal and peroral APC.
Transnasal and peroral APC were per-
formed to the ex vivo esophageal porcine
model. The time of cauterization was set at
from 1 second to 7 seconds. The coagulat-
ing effects were compared.
The comparison of changes in the esopha-
geal tissue between transnasal and peroral
APC.
The tissue defects and degenerations were
compared between transnasal and peroral
APC, when cauterizing time was set at
from 1 to 7 seconds.
The macro graphic findings of porcine
esophagus performed by transnasal APC
and peroral APC.
Transnasal and peroral APC were per-
formed by endoscopic procedure to the
porcine esophagus, and the changes in the
esophagus images were shown.
The endoscopic treatment images col-
lected by peroral APC.
The APC coagulation time was set at 3 min-
utes, and coagulation was performed by
spotting method. The esophagus was cau-
terized from the esophagogastric junction
to 5.em on the oral side of the junction.
The endoscopic treatment images col-
lected by transnasal APC.
The chronological changes of endoscopic
images before and after APC treatment.
The recovery period from esophageal ulcers
is around 14 days, and there is no differ-
ence between the two groups.

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

endoscopy will resolve these problems. In a prospec- Table The discomfort level of the subjects by
tive and randomized controlled trial at our hospital, transnasal APC.
the cumulative recurrence rate in the transnasal APC
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Abstract

AIM: To evaluate the usefulness of three-dimensional
(3D) shear-wave elastography (SWE) in assessing the
liver ablation volume after radiofrequency (RF) ablation.

METHODS: RF ablation was performed /7 vivo in 10
rat livers using a 15-gauge expandable RF needle. 3D
SWE as well as B-mode ultrasound (US) were per-
formed 15 min after ablation. The acquired 3D volume
data were rendered as multislice images (interslice dis-
tance: 1.10 mm), and the estimated ablation volumes
were calculated. The 3D SWE findings were compared
against digitized photographs of gross pathological
and histopathological specimens of the livers obtained
in the same sectional planes as the 3D SWE multislice
images. The ablation volumes were also estimated by
gross pathological examination of the livers, and the

WJG | www.wjgnet.com
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results were then compared with those obtained by 3D
SWE.

RESULTS: In B-mode US images, the ablation zone
appeared as a hypoechoic area with a peripheral hy-
perechoic rim; however, the findings were too indistinct
to be useful for estimating the ablation area. 3D SWE
depicted the ablation area and volume more clearly. In
the images showing the largest ablation area, the mean
kPa values of the peripheral rim, central zone, and non-
ablated zone were 13.1 £ 1.5 kPa, 59.1 = 21.9 kPa,
and 4.3 £ 0.8 kPa, respectively. The ablation volumes
depicted by 3D SWE correlated well with those estimat-
ed from gross pathological examination (© = 0.9305,
P = 0.00001). The congestion and diapedesis of red
blood cells observed in histopathological examination
were greater in the peripheral rim of the ablation zone
than in the central zone.

CONCLUSION: 3D SWE outperforms B-mode US in
delineating ablated areas in the liver and is therefore
more reliable for spatially delineating thermal lesions
created by RF ablation.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Radiofrequency ablation; Liver; Ultrasound;
Shear-wave elastography; Three-dimensional

Core tip: Three-dimensional shear-wave elastography is
a reliable noninvasive technique that may be useful for
the real-time assessment of treatment efficacy immedi-
ately after radiofrequency ablation procedures. It is su-
perior to B-mode ultrasound in delineating the ablated
areas in the liver. The threshold value for determining
remaining cell viability was found to be 13.1 + 1.5 kPa.

Sugimoto K, Oshiro H, Ogawa S, Honjo M, Hara T, Moriyasu
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INTRODUCTION

Radiofrequency (RF) ablation has recently been re-
ported to be useful for the treatment of malignant liver
tumors'™. Because of its ease of use, widespread avail-
ability, potential for repeated use in solitary or multifocal
hepatic disease, and low cost compared with laparoscopic
and open surgical approaches, the range of applications
of RF ablation has been expanding to include the treat-
ment of malignancies in a variety of organs.

On the other hand, a notable disadvantage of RF
ablation is its lower success rate for complete local tumor
eradication compared with more invasive surgical meth-
ods™. The ability to perform evaluation during or imme-
diately after ablation procedures would therefore be very
helpful, making it possible to determine the completeness
of ablation in real time and to perform further interven-
tion if remaining viable tumor is found.

In recent decades, there has been an increasing inter-
est in assessing the viscoelastic properties of tissues using
ultrasound (US) elastography. Among the various tech-
niques employed in US elastography, shear-wave elastog-
raphy (SWE) is a highly reproducible method for measur-
ing the propagation speed of shear waves within tissues
to locally quantify tissue stiffness in kilopascals (kPa) or
meters per second™. Three-dimensional (3D) SWE has
also recently been developed. This method can provide
3D color-coded elasticity maps of tissue stiffness and
quantitative 3D elastography volume images in a single
acquisition”,

Morteovet, elastography has recently been shown to be
useful for monitoring the effects of ablative therapies on
tumors. Early investigations at other laboratories as well
as a number of clinical studies suggest that US elastogra-
phy may be superior to conventional US for monitoring
the lesions created by RF ablation”. Tf this is found to be
the case, US elastography may prove to be a more useful
method for precisely assessing ablated areas. As addition-
al advantages, the administration of contrast agent is not
required and real-time observation is possible.

The goal of the present study was to investigate in
detail how closely the boundaries of thermal lesions
obsetrved by 3D SWE correspond to the actual boundat-
ies of tissue ablation determined by histopathological
examination. Specifically, we first determined a threshold
kPa value that is correlated with the presence of viable
cells indentified in histopathological specimens. Next,
based on this threshold value, we compared the volumes
of the thermal lesions depicted by 3D SWE with those
estimated by gross pathological examination.
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Figure 1 Experimental setup employed in this study. Radiofrequency abla-
tion of the liver was performed in 10 rats under laparotomy.
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MATERIALS AND METHODS

Animals

The Animal Care and Use Committee of Tokyo Medical
University (TMU) approved the use of animals in this
study. Ten male Wistar rats weighing 300-400 g at the
time of purchase were studied. All rats received appropri-
ate care from propetly trained professional staff in com-
pliance with both the Principles of Laboratory Animal
Cate and the Guide for the Care and Use of Laboratory
Animals as approved by the Animal Care and Use Com-
mittee of TMU.

Before RF ablation, the rats were anesthetized by the
intraperitoneal injection of sodium pentobarbital (10
mg/kg body weight). The liver was accessed vz open
laparotomy with packing to ensure adequate hepatic ex-
posure. The experimental setup is shown in Figure 1.

RF ablation system

An electrosurgical device (RITA Medical Inc., Mountain
View, CA, United States) was used for the RF ablation
procedures. The RF ablation electrode of this device con-
sists of a 15-gauge shaft through which multiple sharp
tines, each with a diameter of 0.053 cm (0.021 inches, 25
gauge), can be deployed. Fully extended, the tines assume
an “umbrella” configuration with the tines spaced at 45°
intervals. The electrode was inserted into the liver to a
depth of 5 mm and the tines were then deployed, taking
care to ensure that the tines remained within the liver pa-
renchyma. RF ablation of the target tissue was performed
for 3 min, with the tissue heated to a set temperature of
90 °C using a maximum power level of 10 W (Figure 1).

US examinations

US examinations were performed using an Aixplorer US
system equipped with a 4-15-MHz linear-array transducer
(SuperSonic Imagine, Aix-en-Provence, France) by one
hepatologist with 10 years of experience in abdominal
US. Fifteen minutes after RF ablation, 3D B-mode US
and SWE were performed with a 5-16-MHz dedicated

volume transducer. Volume imaging was automatically
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