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ABSTRACT

Background & Aims: Both unsedated transoral endoscopy (TOE) and sedated TOE have some drawbacks
in clinical practice. Unsedated transnasal endoscopy (TNE) has been suggested as an alternative to both
methods. This study aimed to determine the advantages of TNE in patients who have previously undergone
unsedated conventional TOE.

Methods: Patients who had received an unsedated TOE in the last 12 months and were scheduled for a
second upper endoscopy were included. They were randomized to undergo either unsedated TOE, using a
standard endoscope, or unsedated TNE, using an ultrathin endoscope. Post-procedure, patients were asked
to complete a questionnaire to assess pain, discomfort and acceptability of the procedure, and to compare
the current procedure with their previous unsedated TOE. Endoscope insertion rate, procedure duration,
and side-effects were recorded.

Results: Each group included 50 patients. With the exception of nasal pain, the tolerability and acceptance
were significantly greater in the unsedated TNE group. Significantly more TNE patients (82%) found the
current endoscopic procedure to be better than their previous TOE when compared with patients who had
received a second TOE (12%). A repeat procedure was significantly more acceptable for TNE patients when
compared to the TOE group (68% vs.16%). The duration of endoscopy was significantly shorter in TOE than
in TNE (p<0.05). Endoscope insertion failed in 4% and mild epistaxis was observed in 4% of TNE patients.
Conclusion: Unsedated TNE was better tolerated in endoscopy experienced patients when compared with
unsedated TOE. The majority of patients found TNE more acceptable and preferable to TOE, suggesting that
TNE should become a more common practice in clinics when applicable.
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INTRODUCTION

Upper gastrointestinal (GI)
endoscopy is the most common
procedure in GI clinical practice.
It can be performed both sedated
and unsedated according to
the patients, endoscopists’ or
institutions’ preferences. Both
methods are common in GI
practice, but have significant
drawbacks. Unsedated
transoral endoscopy (TOE) can
significantly increase patient’s
discomfort and decrease the
tolerability of the procedure. It
may also decrease the quality of
the examination, as a result of the
patients’ gag reflex and general
discomfort [1, 2]. Sedated

endoscopy is more comfortable and acceptable for the patient
than unsedated TOE. However, sedation increases the risk
of any procedure, especially in patients with cardiovascular
problems and in older populations [3-5]. In addition, sedated
TOE requires venous access, a recovery room, and extra care
which generally increase the cost of the procedure [6].
Unsedated transnasal endoscopy (TNE) with an ultrathin
endoscope (outer diameter, OD, less than 6 mm) has been
introduced as an alternative method to both unsedated and
sedated upper GI endoscopy [7-10]. Previous studies have
shown that this method can resolve the major disadvantages
associated with both sedated and unsedated TOE, providing
a more comfortable endoscopy without intravenous sedation
[11, 12]. Most clinical studies comparing TNE with TOE
have been done in patients with no previous GI endoscopic
procedure. However, the evaluation of TNE by patients who
have had a previous TOE experience may provide more useful
information regarding the tolerability and acceptability of this
method as well as the utility of the procedure for diagnostic
purposes. Such a study design has not been done before. The
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primary objective of the current study was to determine the
tolerability and acceptance of TNE in patients who had a
previous experience with unsedated conventional TOE. The
secondary objective was to evaluate the drawbacks of TNE.

METHODS

This prospective, randomized clinical study was performed
in a high volume endoscopy center of the Gaziantep University
Hospital between 2010 and 2012. The study group consisted
of patients who had previously received an unsedated TOE in
the last 12 months and were scheduled for a second upper GI
endoscopy. A study co-investigator checked the medical records
of patients scheduled for upper endoscopic procedures daily
during the study period and contacted all potential candidates.
Patients with a history of nasal trauma or surgery, coagulopathy,
the suspicion of an active GI bleeding, undergoing a planned
or likely therapeutic endoscopy, the inability to complete the
study survey, or scheduled for a sedated endoscopy for any
reason were excluded from the study. The techniques, details
and differences of both procedures were explained to all eligible
patients by a study co-investigator, and patients were enrolled
only if they accepted the study protocol (approved by the local
Ethical Committee) and gave their consent.

All eligible patients were randomly allocated with a 1:1
ratio to either the unsedated TOE group or the unsedated
TNE group. Patients in the TOE group received only local
pharyngeal anesthesia with lidocaine spray prior to the
procedure. The endoscopy was done using a standard
endoscope (OD: 9.3 or 9.8 mm, Fujinon EG-450 or Olympus
GIF-Q160). Patients in the TNE group first received lidocaine
spray to the nostrils and pharynx. A nasal pretreatment catheter
(Fujinon 14 or 16 Fr diameter and 90 mm length, see Fig.1)
coated with lidocaine gel was then inserted gently into the
nostril which the patient could breathe more easily. After 3
minutes, the catheter was removed and TNE was performed
using an ultrathin endoscope (OD: 5.9 mm, Fujinon EG-
530N). Three senior endoscopists, who had experience in

Table I. The queries included in the questionnaire form.

Fig. 1. Pretreatment delivery catheter for transnasal endoscopy

(Fujinon, Fujilm, Japan)

TNE, performed all procedures. If the transnasal insertion
failed, the procedure was completed by oral route with the
ultrathin endoscope. Biopsies were taken only where clinically
indicated. The working channel of ultrathin endoscopes is of
2 mm. If a biopsy sample was needed, it was obtained using a
1.8 mm diameter biopsy forceps made specifically for ultrathin
endoscopes. Blood pressure, pulse rate, and oxygen saturation
were constantly monitored during all procedures. Heart rate
over 100 beats per minute (bpm) was considered tachycardia,
and a drop in SaO2 below 90% was considered hypoxemia
during the procedure. Supplemental oxygen was given by
nasal cannula if hypoxemia lasted more than 30 seconds. The
duration of procedure and the occurrence of any side effects
were recorded at the conclusion of the procedure in all patients.

After the procedure, all patients were asked to complete
a questionnaire regarding their pain and discomfort during
the procedure and the tolerability of the endoscopy. A
validated visual analog scale (VAS) based on a scale of 1 to 10
(1=Minimal, 5=Moderate, 10=Severe symptom) was used for
evaluation of the procedures (Table I). A senior nurse explained
the questionnaire in detail prior to all patients’ completion of
the survey. Patients were also asked to compare the current
procedure with the one they had previously received within
the last 12 months. As a final question, patients were asked
their preference for any potential endoscopic procedures in
the future.

Query Evaluation
Please describe your apprehension, anxiety and concern before the procedure VAS: 0-10
Please describe the pain you felt inside your nose during the procedure VAS: 0-10
Please describe the pain you felt in your throat during the procedure VAS: 0-10
Please describe the feeling of retching and breathlessness during the procedure VAS: 0-10
Please describe the discomfort and pain in your abdomen during the procedure VAS: 0-10
Please describe how tolerable is this procedure VAS: 0-10
Please describe the overall distress and difficulty of the procedure VAS: 0-10

If you compare difficulty and tolerability of the current procedure with your previous one,

If it is required to repeat this procedure in future, which of them do you prefer?

a) Both were the same

b) The last one was better
c) The last one was worse
a) The same method

b) An alternative method

0=No, 1=Minimal, 5=Moderate, 10=Severe symptom
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The estimated sample size was calculated to detect a 2-point
difference in mean VAS scores (+3 standard deviation, SD)
between groups. To detect this difference with 90% power
at a 5% significance level, 48 patients were required in each
study arm. This sample size also provided enough power to
detect the differences in other data between groups. All data
is expressed as mean + SD. Comparisons between groups were
done using independent Student ¢ test. Categorical variables
were tested with Chi Square test and Fisher’s exact test. A two-
tailed p value less than 0.05 was considered significant. SPSS
15.0 package program (2006 SPSS Inc., Chicago, IL) was used
for statistical analysis.

RESULTS

During the study, outpatient patients who were scheduled
for an upper endoscopy were screened by study co-investigators
for eligibility and 428 patients were detected. The study was
conducted with 100 patients in total who approved the protocol
and gave their consent. After randomization, 50 patients
were included in each study group. Demographic and clinical
characteristics were similar between groups (Table II). The
procedures were completed successfully in all 50 patients
within the TOE group (100%) and 48 of the patients in the
TNE group (96%). The nasal insertion failed in 2 TNE patients
because of narrow nasal passages (1 patient) and severe nasal
pain (1 patient). The procedure was performed by transoral
insertion in these two patients and no nasal complications or
significant symptoms occurred. Endoscopic examination was
completed in the remaining TNE patients as described in the
methods. Patients, whose nasal insertion failed, were excluded

Table II. Demographic and clinical data of the patients.

Characteristics TOE TNE p

Patients (n) 50 50

Age (mean+SD, years) 47.1£11.3  452+12.9 0.43*

Gender (male/female) 23/27 28/22 0.42°

Previous endoscopy 21 18 0.68"

(median, weeks)

Indication for current upper endoscopy
Dyspeptic symptoms 15 13 0.82°
Epigastric pain 11 10 1°
Pyrosis, regurgitation 8 6 0.77°
Anemia 3 7 0.31°
Screening 8 11 0.61°
Others 5 3 0.71¢

Successful completion 50 (100%) 48 (96%)  0.49°

Duration of endoscopy 6.1+4.2 7.743.3 0.03

(mean+SD, minute)

Biopsy during endoscopy (n) 22 17 0.50°

Complications (n) 3 2 1¢
Epistaxis 0 2 0.49¢
Tachycardia 2 0 0.49¢
Hypoxemia 1 0 1

SD: Standard Deviation *Unpaired Student ¢ test, >:Chi-Square test with
Yates corrected, “:Fisher exact test; TOE: transoral endoscopy; TNE:
transnasal endoscopy.

from subsequent analysis. The duration of the procedure was
significantly shorter (by ~1.5 minutes) in TOE patients when
compared with TNE patients (Table II).

Apprehension, anxiety, and concern about the endoscopy
prior to the procedure were similar in both groups (Table III).
Mean VAS scores for abdominal discomfort and pain during
the procedure were also not significantly different between
two groups. Mean nasal pain score was significantly higher in
the TNE group than in TOE patients. However, pain in throat,
retching and feeling of breathlessness, overall distress and
difficulty of the procedure were reported significantly higher in
the TOE group when compared to the TNE patients (Table III).

A majority of patients (82%) found TNE better in terms
of tolerability and discomfort than their previous TOE
procedure (Table IV). Only 6% of patients reported that their
TOE experience was better than TNE, while 12% evaluated
both as equal with regard to tolerability. Nevertheless, most
patients (78%) in the TOE group did not report any difference
in discomfort with their previous TOE procedure. Only 12%
patients found the second TOE to be more tolerable and 10%
considered their first TOE to be better. For a possible future
endoscopic procedure, 84% of patients in the TOE group asked
for an alternative method while only 32% of patients in the TNE
group sought for an alternative method of treatment (Table IV).

Both methods were well tolerated and no significant
adverse effects were detected over the course of the study. Mild
epistaxis occurred in 2 patients in the TNE group but stopped
spontaneously without requiring any intervention. Tachycardia
and hypoxemia were detected in 3 patients from the TOE
group, but no significant cardiorespiratory event was detected.

Table III. VAS results (mean+SD) obtained from questionnaire.

Queries TOE TNE p*
Apprehension, anxiety and concern 3.78+3.2 3.4+3.7 0.58
before the procedure

Pain inside the nose 0.9£0.6  3.7#2.3  0.0001
Pain in the throat 4.1+2.8  1.6£0.7 0.0001
Retching and breathlessness feeling 4.8+34  2.0+1.3 0.0001
Abdominal discomfort and pain 3.6t1.6  3.1t1.8 0.14
Tolerability 45424  2.7+2.1  0.0002
Overall distress and difficulty 43429  22+1.6 0.0001

SD: Standard Deviation *Unpaired Student ¢ testTOE: transoral endoscopy;
TNE: transnasal endoscopy.

Table IV. Patients’ comparison with previous endoscopy and
preferences for future.

Evaluation TOEn, (%) TNEn, (%) p

Compare difficulty and tolerability of the current procedure with the
previous one.

Both were same 39 (78%) 6 (12%) 0.0001°
The last one was better 6 (12%) 41 (82%) 0.0001°
The first one was better 5(10%) 3 (6%) 0.71°

If it is required to repeat this procedure in future; which of them do you
prefer?

The same method 8 (16%) 0.0001°

42 (84%)

34 (68%)

An alternative method 16 (32%) 0.0001°

=Chi-Square test with Yates corrected, " Fisher exact testTOE: transoral
endoscopy; TNE: transnasal endoscopy.
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DISCUSSION

After the development of ultrathin endoscopes, unsedated
TNE has been suggested as a safe and cost effective alternative
method for endoscopic examination of the upper GI tract [11-
14]. In the current study, different from previous studies, we
compared the tolerability of TNE to TOE in patients who had
received a TOE procedure in the past 12 months. We thought
such an experimental design could potentially provide more
comparable data, while giving patients an opportunity to
evaluate and compare both endoscopic methods. While the
primary aim of the study was the evaluation of TNE by patients
who had previously received a TOE, we randomized patients
into TNE and TOE groups to prevent a possible bias of second
endoscopic procedure.

In this study, TNE was tolerated significantly better by
patients than unsedated TOE. Most importantly, a significant
proportion of TNE patients (82%) reported that they tolerated
the second procedure better than their previous unsedated
TOE. For patients who received a second TOE, the results
were significantly different than those of the TNE group
and most patients (78%) found the current endoscopy was
comparable with their past experience. As a confirmation of
this result, the majority of patients in TNE group made their
preference for a TNE in future. These data clearly showed
that TNE is more preferable than unsedated TOE in terms of
patients’ symptoms and tolerability. In addition, experiencing
a TNE improves patients’ perception of upper endoscopy and
changes their preference in future. A recent study comparing
TNE with standard and ultrathin unsedated TOE in geriatric
patient groups could not find a superiority of TNE over
TOE [15]. In another prospective study which consisted of
patients undergoing periodical screening endoscopy, 68.7%
of patients preferred TNE and 31.3% preferred TOE based on
their experience with discomfort in previous examinations
[16]. The preference of TNE was more significant in male and
younger patients. The flexibility of ultrathin endoscopy was
the most significant predictor of reduction in TNE-associated
discomfort. These studies revealed that age and gender may
affect the preference of endoscopy insertion route. We could
not show any effect of age and gender for patient preference
in the current study. However, further studies designed with
adequate sample size are required.

Our study has also shown some drawbacks to TNE. From
the patient perspective, the most significant symptom of TNE
was nasal pain. However, most patients did not complain of
this and tolerated the procedure well. A clinical study found
that older patients are likely to be less sensitive than younger
during the insertion and withdrawal of scope from the nose
probably due to a reduced sensitivity of intranasal trigeminal
system [17, 18]. In another study, patients were specifically
asked about pain and 55% of all patients reported that the most
painful region was the nose during the procedure. However,
65% of all patients who underwent a TOE in the same study
reported that the pharynx was the most painful region [19].
Pharyngeal pain was also more significant in the TOE group
in our current study. These results showed that some patients
may suffer from nasal pain and discomfort during the nasal
insertion, but it is usually tolerable, and comparable to the pain
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and discomfort caused by oral insertion. We think that nasal
pretreatment and application of an appropriate local anesthesia
are the most critical parts of the TNE procedure and, if done
correctly, can significantly reduce nasal pain. As a result, nasal
discomfort is expected with TNE, just as pharyngeal pain is
expected with TOE. However, the nasal cavity can be more
easily locally anesthetized which should help reduce or even
eliminate the pain associated with TNE.

The most significant and common complication associated
with TNE was epistaxis in previous studies [13, 20]. It was
mostly reported between 1 to 5% in clinical studies and most
cases were mild, self-limited (stopping within a few minutes
after the procedure), and did not need any intervention.
The rate of epistaxis in our current study was 4% which is
comparable to the literature. Patients did not require any
therapeutic intervention, and bleeding stopped spontaneously.
There was no significant change in the vital signs TNE patients
and the procedure was completely safe for the cardiorespiratory
system.

Another disadvantage of TNE is insertion failure. In this
study, the endoscope insertion failure rate was 4% and the
procedure was completed in these patients via oral route
without delay. In a large study, consisting of 1100 patients, the
insertion failure rate of TNE was 6.1% [21]. Different studies
have reported failure rates ranging from 0 to 10% with TNE.
This variability is likely due to the experience of endoscopist,
scope diameter and nasal pretreatment protocol [11, 21-23].
Therefore, while insertion failure is a significant drawback of
TNE, itis quite easy to switch to the oral route and this imposes
no negative effect on patients. Pharyngeal topical anesthesia
during pretreatment makes such a switch particularly easy.
In our study, we found the duration of TNE was significantly
longer than TOE by ~1.5 minutes. However, this did not
appear to have a significant impact on the tolerability of the
procedure.

One important drawback of ultrathin endoscopes are their
narrow working channel and poor suction and air functions
when compared to standard endoscopes [24]. Besides, these
scopes have a limited numbers of available endoscopic
accessories and are not appropriate for therapeutic procedures
through the working channel and this is a true limitation of
this method. Thus, TNE is mostly used for diagnostic purposes
except in certain conditions which require a thinner endoscope
[25]. The current study was performed on a selected patient
group comprising uncomplicated cases. The patients who
were planned or likely to have a therapeutic endoscopy were
excluded from the study.

A key limitation to our current study was the reliance on
patient memory when asking patients to compare their current
procedure with their previous unsedated TOE. The study
was designed with two arms to reduce the negative effect of a
historical comparison. Without doubt, two consecutive recent
endoscopies with TNE and TOE would be more valuable to
compare both methods. However, patient recruitment for such
a design based on an acceptable clinical requirement would be
difficult, and the ethical aspects of doing two endoscopies in the
absence of any clinical basis are also questionable. Furthermore,
despite this limitation, both primary and secondary objectives
of our study have been fulfilled.
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CONCLUSION

Unsedated TNE is a safe procedure with a high success rate
with few complications. It is more tolerable than unsedated
TOE, and patients who received a previous TOE procedure
in the past year found TNE more acceptable and preferable to
TOE. There are some drawbacks and limitations of the TNE,
but they are manageable. Patients scheduled for an upper GI
endoscopy who are eligible for TNE should be informed about
the advantages and disadvantages of this method and offered
the procedure as an alternative to standard unsedated TOE.

Conflicts of interest. All authors certify that there is no conflict
of interest with any financial organization regarding the material
presented in the manuscript.
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