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Abstract

AIM: To evaluate the efficacy of retrograde observation
of the esophagus, pharynx, larynx and lingual root.

METHODS: With the beagle dog under anesthesia, the
anterior wall of the stomach was fixed on the abdominal
wall in a similar way to percutaneous endoscopic gas-
trostomy. The gastrointestinal scope was inserted via
a 12 mm laparoscopic port for subsequent retrograde
observation from stomach to the oral cavity.

RESULTS: With this technique, direct observation of
gastric cardia was possible without restriction. The
cervical esophagus was dilated well, also allowing
clear observation of the hypopharyngo-esophageal
junction. If the tongue was manually pulled out forward,
observation of the lingual root was possible.
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CONCLUSION: This procedure is easy and effective for
pre-treatment evaluation of the feasibility of endoscopic
resection in cases of superficial carcinoma of head and
neck.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Recent advances in the devices for gastrointestinal en-
doscopy have enabled detailed observation of the oral
cavity, pharynx and larynx!"?. Screening by means of
narrow band imaging especially can detect minute changes
in the vascular structure on the mucosal surface, making
it easier to diagnose superficial tumors of the pharynx
and larynx difficult to find in the past?. Since detection
of early lesions has become possible, attempts have been
made to apply endoscopic mucosal resection, previously
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used for treatment of gastric early stage carcinomas or
polyps, to the pharynx and larynx. This technique is
promising as a means of function-preserving treatment of
pharynx and larynx lesions"l. Howevet, the orally inserted
gastrointestinal endoscope has a limitation in the scope
of visual field and observation of the anterior wall of
mesopharynx and the lingual root is particularly difficult
with this technique®’.

We recently conducted an experiment using dogs
in which a gastrointestinal endoscope was inserted
percutaneously into the stomach followed by retrograde
observation of the stomach, esophagus, pharynx, larynx,
lingual root and tongue. This paper will discuss and report
on the procedure for simple insertion of a gastrointestinal
endoscope and retrograde observation with the thus
inserted endoscope.

MATERIALS AND METHOD

Device used

The upper gastrointestinal endoscope used was the
Olympus Endoscopic System (GIF-XQ240; Olympus
Optical Co, Ltd., Tokyo Japan). It was used in com-
bination with a gastric wall lifting and fixing tool (Ideal
Lifting, Olympus Optical Co, Ltd., Tokyo Japan) for
percutaneous endoscopic gastrostomy (PEG) and with a
laparoscopic camera port 12 mm (Ethicon Endo-surgery,
Inc., Cincinnati, OH, USA).

Operative procedure

One beagle dog (male, 15 mo old, weighing 9.5 kg) was
used for this experiment. The dog was preoperatively
anesthetized with an intramuscular injection of atropine
sulfate 0.05 mg/kg, ketamine hydrochloride 15 mg/kg and
xylazine hydrochlotide 3 mg/kg. First, the gastrointestinal
endoscope was orally inserted followed by sufficient
aeration within the stomach. In the similar way to PEG,
the anterior wall of the gastric body was fixed on the
abdominal wall at 2 points. A 1.5 cm skin incision was
made between the two fixed points followed by incision
of subcutaneous tissue and the gastric wall immediately
below it to reach into the stomach. A 12 mm laparoscopic
port was inserted and the endoscope was inserted via
this port for subsequent retrograde observation of the
stomach, esophagus, pharynx, larynx and tongue (Figure
1). The usefulness and safety of endoscopic observation
with this approach were evaluated.

The protocol for this study was prepared in accor-
dance with the “Guide for the Care and Use of La-
boratory Animals” published by the National Institute
of Health (NIH Publication No. 85-23, revised 1985)
and was approved by the Kyoto University Animal Expe-
riment Committee.

RESULTS

The steps of observation with this technique and image
findings are presented. With conventional endoscopic
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Figure 1 Insertion of laparoscopic port 12 mm (Ethicon Endo-surgery, Inc.,
Cincinnati, OH, USA). The sutures on both sides serve as a support for lifting of
the gastric wall with Ideal Lifting (Olympus Optical Co, Ltd., Tokyo Japan).

techniques, the endoscope is usually inverted at the
gastric cardia. With our technique, direct observation
of this area was possible without restriction (Figure
2A). The endoscope was then advanced in a retrograde
fashion beyond the esophagogastric junction into the
esophagus and reached the cervical esophagus. The
cervical esophagus could be dilated well, also allowing
clear observation of the hypopharyngoesophageal junc-
tion (Figure 2B). The endoscope then entered the pha-
rynx, enabling observation of the hypopharynx and the
laryngeal surface of the epiglottis (Figure 2C). If the
endoscope was further advanced, it reached epipharynx
and nasal cavity (Figure 2D). If the endoscope was
advanced towards the oral cavity, observation of the soft
palate was possible. If the tongue was manually pulled
out forward, observation of the lingual root was possible
(Figure 2E and F). However, observation of the epiglottic
vallecula was difficult because the epiglottis served as an
obstacle. For comparison, the images of the lingual root
observed by the per-oral approach are shown in Figure 3.
As it was a dead angle of the endoscope, the lingual root
is an unclear image.

The time taken from completion of anesthesia to
the start of observation was about 30 min. At the end
of observation, the camera port was removed and the
wounds in the gastric and abdominal wall were closed by
suturing. Blood loss was small, requiring no infusion or
additional anesthetic. On the day following surgery, oral
ingestion of diet was resumed. The dog is currently in
good condition, 2 mo after surgery.

DISCUSSION

As described above, we devised a technique of percu-
tanecous insertion of an endoscope into the stomach
for subsequent retrograde observation. This technique
allowed easy observation of the lingual root and epi-
pharynx which are the dead angle during ordinary
anterograde observation via the oral route. Furthermore,
the gastric cardia, esophagogastric junction and the

August 16, 2010 | Volume 2 | Issue 8 |



Honda M et a/. Observation of the lingual root

Figure 2 Images of retrograde observation. A: Esophagogastric junction, and the entire view is provided in a single visual field; B: Observation of the
hypopharyngoesophageal junction from the cervical esophagus. The cervical esophagus is dilated well, providing a good visual field; C: Laryngeal surface of the epiglottis
viewed up from the hypopharynx. Epipharynx and nasal cavity are present in the arrow direction; D: Observation of the epipharynx is possible; E, F: Observation of the

lingual root is possible.

Figure 3 The lingual ro-
ot of the oral approach.
A, B: The arrow showed
the lingual root. The obs-
ervation of this part was
limited.

"

A

cervical esophagus could also be observed well without
restriction of the visual field.
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Recently, the accuracy of diagnosis using gastro-
enterological endoscopy devices in combination with
narrow band imaging has improved, making it possible
to detect carcinomas of the pharynx and larynx at early
stages!"™. Following such improvement, endoscopic
mucosal resection as a less invasive means of treatment
while preserving the head/neck function has begun to
be introduced clinically, attracting large expectations’.
As treatment of pharyngeal/laryngeal carcinomas tends
to be accompanied by significant loss of pharyngeal/
laryngeal functions due to adverse events arising from
chemoradiotherapy or surgery®'l, evaluation of the
efficacy of endoscopic mucosal resection and arguments
about cases indicated for this procedure will increase
in importance. Endoscopic treatment requires precise
determination of the scope of the tumor-affected area.
Needless to say, endoscopic resection is not possible
in cases where the lesion has spread beyond the endos-
copically visible range. With anterograde endoscopic
observation via the oral route, observation is quite dif-
ficult at the anterior wall of mesopharynx, particularly
the lingual root. In cases where the tumor has undergone
intraepithelial spread in this area, endoscopic evaluation
is difficult. In the present study, we evaluate the extent to
which observation of lingual root would be possible with
retrograde endoscopic observation. When the tongue was
manually pulled forward, a good visual field was obtained,
allowing sufficient observation of the lingual root. So far
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Figure 4 With forceps for laparoscopic surgery inserted through the port
hole, intragastric surgery is possible.

as observation of the epiglottic vallecula is concerned,
anterograde observation seems more useful. So, it seems
advisable to determine the scope of a lesion using a
combination of endoscopic observation in two directions
(anterograde and retrograde). This approach also seems
to be useful for pre-treatment evaluation of the feasibility
of endoscopic resection in cases of superficial carcinoma
of the nasopharyngeal anterior wall and as a means of
resecting such lesions!®l.

This procedure involves incision of the abdominal
and gastric wall and is therefore more invasive than
conventional endoscopy. However, it can be performed
safely and in a short time by fixing the gastric wall with
the use of Ideal Lifting, a device for PEG. The safety
of PEG has already been established and it is now used
widely at many medical facilities""'?. The procedutre we
have devised is also advantageous in that the use of this
procedure is not limited to particular facilities or surgeons.

Although further evaluation of usefulness and safety
in animal studies is needed, the use of this procedure
for creation of multiple port holes will also enable per
cutaneous intragastric surgery with forceps for laparo-
scopic surgery (Figure 4). Another possibility with this
procedure is that it may be used for treatment of supe-
rficial tumors of the cardia and esophagogasttic junction
where endoscopic mucosal resection has conventionally

been difficult.

COMMENTS

Background

Recently, the accuracy of diagnosis using gastrointestinal endoscope in
combination with narrow band imaging has been improved, making it possible
to detect carcinomas of the pharynx and larynx at early stages. Clinicians have
been tried to apply endoscopic mucosal resection, previously used for treatment
of gastric early stage carcinomas or polyps, to lesions of the pharynx and larynx.
This technique is promising as a less invasive and function-preserving treatment
of pharynx and larynx lesions. However, the orally inserted an endoscope has a
limitation, dead angle, in the scope of visual field: the anterior wall of mesopharynx
and the lingual root.

Research frontiers
This article described by first time an endoscopic procedure to correctly and
completely evaluate those more difficult to explore areas in pharynx.
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Innovations and breakthroughs

Innovation of our technique is the percutaneous insertion of an endoscope into
the stomach for subsequent retrograde observation. This technique allowed
easy observation of the lingual root and epipharynx which are the dead angle
during ordinary anterograde observation via the oral route. No articles explained
this method, previously.

Applications
This procedure will develop and become to enable percutaneous intragastric
surgery with laparoscopic devices in future.

Terminology

The retrograde observation: a gastrointestinal endoscope is inserted per-
cutaneously into the stomach, and mesopharynx and the lingual root are
observed passing esophagus from stomach. This route is the opposite direction
to conservative method.

Peer review

Reviewer’s comments: This manuscript described by first time an endoscopic
procedure to correctly and completely evaluate those more difficult to explore
areas in pharynx. Authors develop the technique via retrograde access by means
of endoscopic gastrostomy insertion and successfully achieved to evaluated
the target structures. This pre-clinical evaluation of the technique could have a
promising future since the instruments used by authors are widely available in
almost every hospital. This study is very interesting and feasible to new thrapeutic
world.
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