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Abstract

Transnasal endoscopy (TNE) is an upper endoscopy
method which is performed by the nasal route using
a thin endoscope less than 6 mm in diameter. The
primary goal of this method is to improve patient toler-
ance and convenience of the procedure. TNE can be
performed without sedation and thus eliminates the
risks associated with general anesthesia. In this way,
TNE decreases the cost and total duration of endoscop-
ic procedures, while maintaining the image quality of
standard caliber endoscopes, providing good results for
diagnostic purposes. However, the small working chan-
nel of the ultra-thin endoscope used for TNE makes
it difficult to use for therapeutic procedures except in
certain conditions which require a thinner endoscope.
Biopsy is possible with special forceps less than 2 mm
in diameter. Recently, TNE has been used for screen-
ing endoscopy in Far East Asia, including Japan. In
most controlled studies, TNE was found to have better
patient tolerance when compared to unsedated endos-
copy. Nasal pain is the most significant symptom asso-
ciated with endoscopic procedures but can be reduced
with nasal pretreatment. Despite the potential advan-
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tage of TNE, it is not common in Western countries,
usually due to a lack of training in the technique and a
lack of awareness of its potential advantages. This pa-
per briefly reviews the technical considerations as well
as the potential advantages and limitations of TNE with
ultra-thin scopes.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Transnasal endoscopy with ultra-thin endo-
scopes improves patient tolerance and convenience of
the procedure, prevents the risks associated with gen-
eral anesthesia, and decreases the cost and total dura-
tion. However, there are some drawbacks of the proce-
dure with the technical limitations of scopes. These are
discussed briefly in this review.
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INTRODUCTION

Conventional transoral endoscopy (TOE) is the standard
diagnostic method used to visualize the upper part of
the gastrointestinal tract, including the duodenum. It
can be performed without sedation, using only a topi-
cal oropharyngeal anesthesia such as lidocaine spray, or
under sedation, which generally results in better patient
tolerance and comfort. Sedated TOE is more common in
most developed countries, including Western Europe and
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the United States'”. However, sedated TOE increases
the risk of adverse cardio-respiratory events, especially
in elderly patients and patients with co-morbidities, and
requires careful patient monitoring and increased nursing
time, which can increase the cost of the procedurem].
Therefore, routine diagnostic TOE is currently being
done without sedatives, using only topical or pharyngeal
anesthesia, in many high volume endoscopy centers™,
This approach significantly increases patient discomfort,
which decreases the tolerability of the procedure, and
thus could potentially decrease the quality of examination
as a result of retching and general patient discomfort™'".

Unsedated transnasal upper endoscopy (TNE) using
ultra-thin endoscopes (UTE), where the outer diameter
is less than 6 mm, has been introduced as an alterna-
tive method to both sedated and unsedated TOE!""".
TNE has been performed predominantly in primary care
health institutions and in private clinics to facilitate com-
fortable endoscopy without requiring sedative drugsm’lg].
Several studies have reported that unsedated TNE is safe,
well tolerated and significantly reduces patient discomfort
when compared to unsedated TOE"* TNE is also
comparable to sedated TOE in terms of patient toler-
ance and comfort but is safer and cheaper than sedated
TOE since it does not require deep anesthesia” Y.

As mentioned above, although the advantages of
TNE have been shown in a wide range of studies from
many countries, there is a significant geographic dispar-
ity in the usage of unsedated TNE"?!. In Far East Asia,
particularly Japan, TNE is very popular among endos-
copists and nearly half of all endoscopies are currently

19,26 .
1929 However, in Western

done by the transnasal route
countries, approximately 2/3 of endoscopists ate not
aware of the advantages associated with this method or
do not have the required training to perform TNE. A
survey among 624 endoscopists from different European
countries revealed that only 31% of respondents practice
the procedure and 34% of them lack any formal train-
ing in the transnasal approach[zﬂ. In addition, 74% of
endoscopists practicing TNE use this technique in less
than 20% of all eligible patients. In this survey, the most
common responses for not adopting TNE into daily
practice were uncertainties about its potential advantages
and lack of training in the procedure. The reasons for its
limited use by endoscopists trained in the procedure were
concerns about image quality and maneuverability. This
survey elucidates that many endoscopists are still not
familiar with TNE and that there is great need to discuss
the technical aspects and potential advantages of this
novel endoscopic method.

TECHNICAL CONSIDERATIONS OF
TRANSNASAL ENDOSCOPY

Transnasal endoscopes, also known as small-caliber, ultra-

thin or ultra-slim endoscopes, are very similar to standard
ot slim endoscopes except for their outer diameter, which
is less than 6 mm, and their working channel, which is
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usually only 2 mm in diameter. There are small differ-
ences in the outer diameter of transnasal scopes among
different manufacturers. Scopes with outer diameters
from 5 to 6 mm usually have both up-down and right-left
knobs, similar to standard endoscopes. Transnasal scopes
in which the outer diameter is less than 5 mm generally
only have an up-down knob. The working length, bend-
ing capability and field of view for transnasal endoscopes
are usually comparable with standard endoscopes. How-
ever, their working channel is not suitable for standard
biopsy forceps and other endoscopic catheters. Thus,
they require special biopsy forceps to enter through the
narrow working channel. Their aspiration capacity is also
limited due to the narrow working channel when com-
pared to standard endoscopes with a working channel
of at least 2.8 mm. A color image can be generated in
transnasal endoscopes by a charge-coupled device (CCD)
camera located in the tip of the scope. The image qual-
ity of transnasal endoscopes is comparable to that of
standard endoscopes and previous studies were unable to
find significant differences in their diagnostic capabilities
when compared to standard endoscopes™. They do
not require special video processors and light sources and
are compatible with model processors of their manu-
facturer. They do not have high-definition video capture
capabilities but some models have advanced imaging
features such as narrow-band imaging[zg]. The numbers
of procedures that can be performed with an ultra-thin
endoscope, as well as the cost of scopes and the length
of warranty, are comparable to standard endoscopes. Re-
imbursement rate of TNE is same with unsedated TOE
in most countries or they are paid under the same codes.
The main concern during a nasal endoscopic proce-
dure, for both the endoscopist and the patient, is pass-
ing the scope through the nasal passageway. This makes
nasal pretreatment and the application of local anesthesia
one of the most critical aspects of the procedure. The
methods for nasal pretreatment in TNE are not standard-
ized™. The most common practice starts by applying
topical lidocaine to the nostrils. A vasoconstrictor such as
naphzoline or oxymetazoline may also be applied to facil-
itate decongestion. Topical anesthesia of the orophatynx
with 1-2 sprays of lidocaine is also recommended. This
allows the endoscopist to switch to an oral endoscope
easily should the transnasal route fail. Using a special
nasal catheter coated with an anesthetic gel can achieve
good local anesthesia throughout the nasal passageway
(see Figure 1). It is applied through the nostril which al-
lows the patient to breathe the most easily and is removed
after 4 to 5 min. The diameter of a 14/16 F catheter is
very similar to the diameter of ultra-thin endoscopes,
making it ideal for anesthetic gel application. Many stud-
ies addressing the utility of TNE have only used topi-
cal lidocaine application to the nostril using a spray or
gauze/cotton swab instead of catheters for pretreatment,
which makes good local anesthesia deep inside the nasal
passage unlikely"**”"*), We believe pretreatment using
a 14/16 F catheter to apply an anesthetic gel is the most
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Figure 1 Pretreatment delivery catheter for transnasal endoscopy (Fuji-
non, Fujilm, Japan).

reliable method to increase the tolerability and comfort
of TNE. In our daily practice, we use a combination of
lidocaine spray and a lidocaine coated catheter for an ef-
fective anesthesia.

TNE is usually done when the patient is in the left
lateral position. In special circumstances, it can also be
performed in the sitting position. The understanding and
otientation to the nasal anatomy facilitates transnasal en-
doscope insertion. Lubrication of the endoscope tip will
help the passage into the nasopharyngeal space. The en-
doscope can be passed either along the floor of the nose
ot between the middle and inferior turbinate. It is impor-
tant to apply gentle pressure on the shaft of the scope
and avoid sudden movement as it enters the nose in
order to prevent intranasal pressure and patient discom-
fort. Nasopharyngeal closure, tongue base, hypopharynx,
vocal fold motion and pooling of oral secretions should
all be evaluated during the procedure. The patient’s head
should be flexed forward as the scope is passed into the
upper esophageal sphincter. The patient should be asked
to swallow as the scope is gently advanced, air is insuf-
flated into the esophagus, and the entire length is then
evaluated. At this point, the upper GI examination can
be completed in an identical manner to a standard oral
endoscopic procedure. If a biopsy sample is needed, it
can be obtained using dedicated 1.8 mm biopsy forceps
for TNE. During the removal of the endoscope, the
tip should be kept in the middle of the lumen by hand
control to prevent rubbing to the nasal septum and turbi-
nates.

ADVANTAGES OF THE TRANSNASAL
ROUTE

The greatest advantage of TNE when compared to
conventional unsedated TOE is that it provides a more
comfortable and tolerable procedure for the patient. The
nasal route is less sensitive than the uvula, palatine arches
and base of tongue, which minimizes the gag reflex and
increases patient tolerance. Most studies comparing TNE
with conventional unsedated TOE found that TNE is
better tolerated and considerably reduces nausea, gag-
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Table 1 Patients’ evaluation of transnasal endoscopy and
transoral endoscopy by visual analog scale (mean + SD)"**
Evaluation criteria TOE TNE
Pain inside the nose” 12107 34+19
Pain in the throat® 43+25 1.7+0.8
Retching and breathlessness feeling” 54+3.1 21+14
Abdominal discomfort and pain® 39+17 23+12
Tolerability® 48+24 26+21
Opverall distress and difficulty” 44+29 31+18

TNE: Transnasal endoscopy; TOE: Transoral endoscopy. Visual analog
scale: 0 = none; 10 = unbearable. *P < 0.05.

ging, choking and overall patient discomfort™™*!"*"**,

In a current prospective, randomized study, our group
compared TNE, using a 5.9 mm diameter ultra-thin en-
doscope, with unsedated TOE, using a 9.3 mm standard
endoscope, in 400 patients undergoing an upper endos-
copy for dyspeptic symptoms® . All patients were asked
to complete a questionnaire using a 10 cm (10 point)
visual analog scale (VAS) after the procedure. Mean VAS
scotes for throat pain, retching, breathlessness, abdomi-
nal discomfort/pain, tolerability, overall distress and dif-
ficulty of the procedure were significantly lower in TNE
patients when compared to TOE patients (Table 1). A re-
peat procedure, if needed, was significantly more accept-
able for TNE patients when compared to TOE patients
(82.4% and 60.5%, respectively).

The results of studies comparing TNE with sedated
TOE are controversial in terms of patient tolerance and
acceptability. Stroppa ez al”” reported that TNE without
sedation was better accepted than conventional sedated
TOE in 30 patients who underwent both procedures on
consecutive days. However, patient tolerance has been
found to be similar or better in sedated TOE when com-
pared to unsedated TNE in other studies™ . Sedation,
in general, causes extension of the total procedure time
and increases the overall cost of the procedure™. In
comparison to sedated TOE, TNE had fewer adverse
effects on cardiopulmonary function and the autonomic
nervous system”~ """, This is likely due to the fact that
TNE, with an ultra-thin scope, induces less sympathetic
stimulation and causes smaller changes in both blood
pressure and heart rate. In most studies, TNE was found
to be safer, did not result in any adverse cardiovascular
effects and showed a smaller reduction in oxygen satura-
tion when compared to conventional TOE™, Most
morbidity and mortality associated with upper endo-
scopic procedures are related to sedation™”. Therefore,
unsedated TNE prevents many side effects associated
with endoscopy and eliminates the risks of upper endos-
copy attributed to sedation. In addition, no intravenous
line is necessary on a routine basis. TNE is also likely to
be safer in elderly and bedridden patients with a high risk
of aspiration pneumonia™ since TOE may stimulate sali-
vary secretion and increase the risk of aspiration.

TNE decreases the total expense of the endoscopic
procedure by eliminating the need for sedation, seda-
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Figure 2 Relative diameters of an ultra-thin endoscope (left, 5.9 mm) and
a standard gastroscope (right, 8.8 mm).

tion-related complications, sedation-related work loss,
post-procedural monitoring and post-procedure trans-
portation. In several studies, the cost-effectiveness of
unsedated TNE was investigated. They found that the
mean procedure time, recovery time and cost of unsedat-
ed TNE was significantly lower than sedated TOE"*",
Lastly, during unsedated TNE the patient is able to
speak and observe the procedure. This provides a signifi-
cant advantage over sedated TOE since patients can dis-
cuss the endoscopic images with the endoscopist during
the procedure and the endoscopist can see the nasal cav-
ity, pharynx, larynx and vocal cords. Since TNE does not
require a mouthpiece, it is also a useful technique in pa-
tients with dental problems or unconscious patients who
cannot open their mouth. TNE can also be performed in
the sitting position which may be an advantage in patients
who have difficulty lying down. The nasal endoscope is
very thin in appearance when compared to standard en-
doscopes and this may contribute to patient satisfaction

visually (Figure 2).

LIMITATIONS OF THE TRANSNASAL
ROUTE

The most important concern in nasal endoscopy, for
both the endoscopist and patient, is passing the scope
through the nasal passageway. From the patient’s perspec-
tive, the most unfavorable side effect of TNE is nasal
pain and nasal discomfort. Some patients may think that
the insertion through nose is more irritating hypotheti-
cally, even before the procedure. Younger patients are

generally more sensitive than elderly patients and have
more discomfort during the insertion and withdrawal of
the scope[m. If patients have a recent history of rhinitis
or other nasal problems, this may increase nasal sensitiv-
ity and result in greater pain and discomfort. In our study,
patients in the TNE group reported significantly more
nasal pain than those in the TOE group (Table 1) but
most of them marked it as tolerable. In another study, in
which TNE patients were specifically asked about pain,
55% of patients reported that the most painful region
was the nose during the procedure. However, 65% of
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the patients who underwent a TOE in the same study
also reported that the pharynx was the most painful re-
gionmj. In another study, discomfort during the insertion
was reported at the same rate in TNE and sedated TOE
groups”'. Pain during insertion was reported at the same
rate among TNE, unsedated conventional TOE and
ultra-thin TOE groups in a randomized trial™. These re-
sults show that some patients may suffer from nasal pain
and discomfort during nasal insertion of the endoscope
but it is generally well tolerated and comparable to pain
and discomfort caused by oral insertion. Nasal pretreat-
ment and application of an appropriate local anesthesia
are likely the most critical procedures to reduce nasal
pain and increase patient tolerance. The experience of
the endoscopist will also affect the severity of nasal pain
and discomfort of the patient. To our knowledge, there is
currently no published data on this but we have observed
that patients usually reported greater pain when the en-
doscopist was in the learning phase of TNE, especially in
first cases.

The most significant and common complication of
TNE is epistaxism’%}. It is reported as between 1% to
5% in clinical studies and generally described as mild,
self-limited, stopping within a few minutes of the termi-
nation of the procedure, and not requiring any interven-
tion!**### ¥ No epistaxis was reported with scopes
under 5 mm in diameter™*". The rate of epistaxis was
4% in our studies using a 5.9 mm scope, which was com-
parable to what is published in the literature”. We ob-
served that epistaxis was often related to a recent history
of rhinitis which had not been reported previously by the
patient. We suggest that in patients with a recent history
of rhinitis, TNE should be postponed or TOE should
be preferred. The difficulty in withdrawing the scope
has not been reported in the literature but a presentation
reported that it is a rare complication (rate of 0.1%)",
We have not experienced such a problem in over 1000
cases in our daily practice. Mucous discharge, transient
light-headedness, dizziness and headache have also been
reported in a small number of patients following TNE™.
TNE should not be attempted in patients with a history
of previous nasal trauma, nasal surgery or nasal anatomi-
cal problems.

From the endoscopist’s perspective, the major limita-
tions of TNE are its narrow working channel and poor
suction and air functions when compared to standard
endoscopes™. In addition, the extreme flexibility of
the endoscope may cause difficulty in some manipula-
tions, such as passing through the pylorus. Special biopsy
forceps with a diameter of 1.8 mm are required for the
working channel. Biopsy samples with these forceps are
also smaller but some studies showed no difference in
pathological diagnosis of targeted lesions between small
and standard diameter forcepslzs’w’ioj. Nasal scopes have a
limited number of available endoscopic accessories and
are not appropriate for therapeutic procedures through
the working channel. The suction of secretions, gastric
content and blood is limited. Thus, TNE is mostly used
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Table 2 Advantages and limitations of transnasal endoscopy

Advantages of transnasal endoscopy Limitations of transnasal endoscopy

More comfortable and tolerable than Needs nasal pretreatment
unsedated TOE

Safer and cost-effective than sedated Nasal pain and discomfort
TOE

Elimination of all side effects due to Mild epistaxis

sedation

Total procedure time is shorter than Limited functionality
sedated TOE

No or minimal hemodynamic

(suction, air, water)

Extreme flexibility of scope body
changes

No intravenous line is necessary Narrow working channel. Not
routinely appropriate for through the scope
interventional procedures

Patient can speak, watch and discuss Needs extra training

during procedure

No need for mouthpiece No HD image capabilities
Evaluation of nasal cavity, pharynx Higher insertion failure rate

and larynx

Can be done in sitting position

Visual satisfaction for patients

Longer examination time
Not appropriate for patients with
nasal problems

TOE: Transoral endoscopy; HD: High-definition.

for diagnostic purposes, except in certain conditions
which require a thinner endoscope. The inability of TNE
to be used for the delivery of endotherapy due to the
small working channel is a true limitation of this method.
If it is a planned or likely interventional endoscopy, TOE
should be preferred.

There is some controversy about the image capabili-
ties of ultra-thin endoscopes. With improvement in en-
doscopic technology, ultra-thin scopes with CCD camet-
as now have good image quality and their field of view is
similar to standard endoscopes (Figure 3). Their diagnos-
tic accuracy is nearly the same as standard scopes[25’43’49’5”.
However, they do not have high-definition (HD) image
capabilities and this may decrease their rate of small le-
sion detection compared to HD scopeslsz’53j.

Endoscopists must also receive training in order to
perform TNE, particularly those unfamiliar with nasal
anatomy. However, in our experience, the learning curve
is very short for an experienced endoscopist and they ate
usually successful at TNE in their first attempts, particu-
larly if under the supervision of a trainer™

The failure of endoscopic insertion is greater in TNE
when compared to TOE and a 0 to 10% failure rate has
been reported previously™***. Tn a large study consist-
ing of 1100 patients, the failure rate was 6.1%". In this
study, 5.3 and 5.9 mm diameter endoscopes were used
and it was reported that the larger endoscope diameter,
as well as being female under 35 years old, was predic-
tive for TNE failure. It is important to acknowledge that
the failure rate may vary according to patient history,
experience of the endoscopist, scope diameter, nasal pre-
treatment and other potential differences in procedural
protocol. Importantly, while insertion failure may be con-
sidered a drawback of TNE, it is quite easy to switch to
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Figure 3 Endoscopic images of transnasal endoscopy during insertion
from nose (A) and oropharynx (B).

the oral route and this imposes no negative effect on pa-
tients. Pharyngeal topical anesthesia during pretreatment
makes such a switch easier. In our study, the endoscope
insertion failure was 3.5% and the procedure was com-
pleted in these patients zia the oral route without delay.
After pretreatment, the examination time of TNE is
usually between 5 and 10 min. It is generally a bit longer
than the duration of TOE in clinical studies but this had
no impact on the tolerability of the procedure“9’25’26‘40’54].
However, when pretreatment and post-procedural moni-
toring times are taken into consideration, the total time
of procedure is shorter for TNE than sedated TOE. Ta-
ble 2 summarizes the overall advantages and limitations

of TNE.

OTHER APPLICATIONS USING ULTRA-

THIN ENDOSCOPES

Apart from TNE, ultra-thin endoscopes (UTE) may
have some advantages in some special cases due to their
thinner diameter, which can be used for interventional
purposes by the transnasal or transoral route. The thin di-
ameter of these scopes is an important advantage to pass
through gastrointestinal strictures where standard scopes
have failed. In a prospective study, our group showed that
a 5.9 mm UTE was successful in 49 of 62 patients (79%)
with advanced gastrointestinal stricture which standard
endoscopes had failed to pass through™. In addition to
contributing to patient diagnosis, UTE were also used in
interventional procedures in 1/3 of those cases. In recent
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years, using the advantage of their thin diameter, UTE
has been used for different endoscopic therapeutic appli-
cations, including nasojejunal feeding tube insertion, per-
cutaneous gastrostomy and jejunostomy, direct cholan-
gioscopy with biopsy and lithotripsy, and a double scope
technique for some endoscopic interventions™ ",
These are not discussed in detail here since our focus is
to review transnasal endoscopy.

CONCLUSION

TNE is better tolerated than unsedated conventional
TOE and offers a more comfortable diagnostic endo-
scopic procedure to patients. It is safer and less expensive
when compared to sedated TOE. Therefore, it should be
considered a viable alternative to both unsedated and se-
dated conventional TOE. Nasal pretreatment is the most
important part of TNE to ensure patient tolerance. We
believe all endoscopists should be aware of the technical
specifications, advantages and limitations of TNE and
all eligible patients for TNE should be informed of this
method and offered TNE as an alternative to standard
oral endoscopy when appropriate. Lastly, the practice of
TNE should become a standard part of gastroenterology

fellowship training programs to ensure that this proce-
dure becomes part of daily use in endoscopy units.
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