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Abstract

AIM: to compare the feasibility and patients’ tolerance
of esophagogastroduodenoscopy (EGD) using a thin
endoscope with those of conventional oral EGD and to
determine the optimal route of introduction of small-
caliber endoscopes.

METHODS: One hundred and sixty outpatients referred
for diagnostic EGD were randomly allocated to 3
groups: conventional (C)-EGD (9.8 mm in diameter),
transnasal (TN)-EGD and transoral (TO)-EGD (5.9 mm
in diameter). Pre-EGD anxiety was measured using a
100-mm visual analogue scale (VAS). After EGD, patients
and endoscopists completed a questionnaire on the
pain, nausea, choking, overall discomfort, and quality
of the examination either using VAS or answering some
questions. The duration of EGD was timed. Blood oxygen
saturation (Sa0:) and heart rate (HR) were monitored
during EGD.

RESULTS: Twenty-one patients refused to participate
in the study. The 3 groups were well-matched for age,
gender, experience with EGD, and anxiety. EGD was
completed in 91.1% (41/45), 97.5% (40/41), and 96.2%
(51/53) of cases in TN-EGD, TO-EGD, and C-EGD groups,
respectively. TN-EGD lasted longer (3.11 £ 1.60 min)
than TO-EGD (2.25 * 1.45 min) and C-EGD (2.49 £ 1.64
min) (P < 0.05). The overall tolerance was higher (P <
0.05) and the overall discomfort was lower (P < 0.05) in
TN-EGD group than in C-EGD group. EGD was tolerated
“better than expected” in 73.2% of patients in TN-EGD
group and 55% and 39.2% of patients in TO-EGD and
C-EGD groups, respectively (P < 0.05). Endoscopy was
tolerated “worst than expected” in 4.9% of patients in
TN-EGD group and 17.5% and 23.5% of patients in TO-
EGD and C-EGD groups, respectively (P < 0.05). TN-EGD
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caused mild epistaxis in one case. The ability to insufflate
air, wash the lens, and suction of the thin endoscope
were lower than those of conventional instrument
(P < 0.001). All biopsies performed were adequate for
histological assessment.

CONCLUSION: Diagnostic TN-EGD is better tolerated
than C-EGD. Narrow-diameter endoscope has a level of
diagnostic accuracy comparable to that of conventional
gastroscope, even though some technical characteristics
of these instruments should be improved. Transnasal
EGD with narrow-diameter endoscope should be
proposed to all patients undergoing diagnostic EGD.

© 2007 The WIG Press. All rights reserved.
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INTRODUCTION

Esophagogastroduodenoscopy (EGD) is a safe and quick
procedure, and can be carried out without sedation'.
However, it can evoke anxiety, feelings of vulnerability,
embarrassment, and discomfort”. The fears and concerns
associated with the endoscopic procedure decrease patient's
compliance, making EGD execution more difficult™™ and
in many countries EGD is performed using conscious
sedation"”. Although usually safe, sedation is not free from
adverse effects”™, and produces a 30%-50% increase of
the EGD costs, cither direct (medications, additional time
required to sedate and recover the patients, additional
personnel needed to monitor the patients) or indirect (time
lost from work by both the patient and patient’s escort)™",

Narrow-diameter endoscopes (< 6 mm) were
developed in the carly 1990s with the aim of reducing
patient discomfort and avoiding the cost and risks of
conscious sedation. These endoscopes can also be
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introduced through the nose, as reported by Shaker in
1994"Y, Either this study or a cancer screening program in
Japan"? showed that the transnasal unsedated procedure is
safe and well tolerated, and allows adequate visualization
of the upper gastrointestinal tract. However, the use
of these endoscopes is still limited to a small subset of
patients'”, even though they have been reported to be
suitable not only for diagnostic purposes, but also for
interventional procedures, such as PEG and placement of
nasoenteric feeding tubes"” ',

In this randomized trial, we compared the unsedated
small-caliber endoscopy using the transnasal and transoral
routes with unsedated conventional endoscopy. Our
primary aims were to compare the patients’ tolerance to
small-caliber and conventional endoscopes, to determine
the optimal route of introduction of small-caliber
endoscopes, and to evaluate the differences in the general
handling of small-caliber and conventional instruments.
Secondary objectives wete to evaluate duration and safety
of the procedure.

MATERIALS AND METHODS
Study population

One hundred and sixty consecutive outpatients,
undergoing elective diagnostic EGD and fulfilling the
cligibility criteria, were randomly assigned to three groups
by a computer-generated randomization list and asked
to participate in the study. Inclusion criteria were age
between 18 and 70 years, and capability (evaluated by
the endoscopist) of fully understanding and filling up
the questionnaire of the study. Exclusion criteria were
history of gastrectomy, esophagectomy, or other upper-
gastrointestinal (GI) tract surgery, history of sinus or nasal
septum sutgery, planned endoscopic therapy, coagulopathy
or anticoagulant therapy, psychiatric diseases or long-term
psychiatric drug addiction, presence of neoplastic or other
serious concomitant diseases, pregnancy.

In the control group (C-EGD), unsedated EGD was
performed with pharyngeal topical anesthesia, using a
Fujinon EG-250WRS5 videoendoscope (outer diameter
of the insertion tube is 9.8 mm). In the transnasal-EGD
(TN-EGD) and transoral-EGD (TO-EGD) groups,
unsedated EGD was performed with pharyngeal or nasal
topical anesthesia alone, using a Fujinon EG-270N5
videoendoscope (outer diameter of the insertion tube is
5.9 mm), which was introduced through the nose or the
mouth. The patients underwent EGD in the left lateral
position, and all procedures were carried out by three
endoscopists well trained in unsedated narrow-diameter
transnasal and transoral endoscopy.

The study protocol was approved by the Ethical
Committee of our hospital, and all patients enrolled gave
their written informed consent to participate in the study.

Outcome measurements

Pre-EGD assessment: Age, gender, prior experience
of endoscopic examination, blood oxygen saturation
(Sa02), and heart rate (HR) were recorded. Since anxiety
was hypothesized to be a potential factor of discomfort,

all patients were asked to rate their pre-EGD anxiety
level using a 100-mm visual analogue scale (VAS), with
100 being the highest level. The patients wete asked also
to specify what they dreaded more about endoscopic
examination among the following six items: fear of pain,
fear of vomiting, fear of stifling, fear of complications,
fear of endoscopic findings, and others.

Monitored parameters: SaO2 and HR were continuously
monitored during EGD. An abnormal vital sign was
defined as HR > 130 bpm or decrease in SaO2 below 90%
for over one minute. The duration of EGD was timed
in all patients. A procedure was considered complete if
gastric retroflexion was accomplished, the second portion
of the duodenum was reached, and all indicated biopsies
were obtained. If the transnasal route failed, a switch was
made to the oral route using the same instrument, and
EGD was considered unsuccessful according to the study
design. The occurrence of complications was recorded
after each procedure.

Post-EGD assessment: Data were collected from
both the patient and the endoscopist. The sensation
of pain and overall discomfort were quantified on a
100-mm VAS (0 = non existent, 100 = unbearable), and
the overall tolerance to EGD was assessed as very poot,
poor, fair, good, excellent. Patients scored their sensation
of nausea and choking on a 100-mm VAS, and indicated
also their tolerance by answering the questions of “how
did you tolerate EGD, and what you were expecting?”
and choosing one of the following 3 items: worse than
expected, as expected, better than expected.

Endoscopists scored the level of difficulty in
introduction of the gastroscope on a 100-mm VAS.
Endoscopists’ satisfaction was assessed with 100-mm VAS
for the performances of the endoscopes, with regard to
the adequacy of the view, the air insufflation/washing of
the lens, and suction.

Statistical analysis

Statistical analysis was performed by using Statgraphics V4
(STSC Inc.; Rockville, MD, USA) and SPSS V8 (SPSS Inc,;
Chicago, IL, USA) statistical software packages. Gender
and previous experience of endoscopic examination were
analyzed by the chi square test. Age and pre-endoscopic
anxiety levels were analyzed using the Kruskal-Wallis
non parametric test. Kruskal-Wallis test was also used to
analyze the duration of EGD, difficulty in introduction of
the gastroscope, nausea, choking, and performances of the
endoscope. ANOVA-RM was used to compare physicians’
and patients’ opinions about intubation pain, overall
discomfort, and overall tolerance.

The statistical power of the sample size was also
evaluated, and levels over 90% were found in the most part
of the tests applied. P < 0.05 was considered statistically
significant.

RESULTS

Twenty-one out of 160 patients who were considered
eligible and randomized into TN-EGD group (» = 9), TO-
EGD group (» = 11), and C-EGD group (» = 1), refused
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TN-EGD TO-EGD C-EGD P
Patients (1) 45 41 53
Gender (m/f) 22/23 15/26 24/29 NS
Age (yr; mean * SD) 45.73 £12.59 43.92 +£14.97 43.83 £13.68 NS
Patients with previous EGD, n (%) 17 (37.7) 17 (41.4) 19 (35.8) NS
Baseline anxiety score in VAS (mean + SD) 4536 £27.71 4434 £32.25 45.84 + 30.35 NS
Baseline oxygen saturation (%; mean + SD) 98.58 +1.41 98.48 +1.38 98.47 +1.54 NS
Baseline hart rate (bpm; mean # SD) 84.92 +16.12 86.07 +15.80 86.32 +15.01 NS
Successful completion EGD, 1 (%) 41 (91.1) 40 (97.5) 51 (96.2) NS
Duration of EGD (min; mean * SD) 3.11+1.60 225+1.45 249 +1.64 <0.05
Tachycardia, n (%) 1(24) 1(25) 3(5.9) NS
Blood oxygen desaturation, 1 (%) 0(0) 0(0) 2(3.9) NS
Biopsy during EGD, n (%) 19 (46.3) 16 (40.0) 24 (47.0) NS
Complications, 1 (%) 1(2.4) 0(0) 0(0) NS
TN-EGD (7 = 41) TO-EGD (7 = 40) C-EGD (7 = 51) P Statistical procedure

Patients’” assessment

Intubation (pain) 24.49 +21.70 20.08 + 23.46 26.53 +£31.18 NS ANOVA-RM

Opverall discomfort 2249 +23.59 32.35 +28.65 34.02 £31.21 NS ANOVA-RM

Choking 9.66 +13.44 19.72 + 25.80 25.37 £33.77 NS Kruskal-Wallis

Nausea/Vomiting 21.80 +26.89 39.57 +34.40 35.39 £ 34.27 NS Kruskal-Wallis

Overall tolerance 3.95+0.71 3.70+£0.72 3.29 +£0.90 <0.001 ANOVA-RM
Endoscopists’ assessment

Difficulty in intubation 10.97 £16.71 6.57 £10.37 9.61 £14.78 NS Kruskal-Wallis

Intubation (pain) 16.34 +18.37 15.00 +17.48 20.10 £ 25.56 NS ANOVA-RM

Overall discomfort 8.22+9.76 14.85 +16.84 23.04 +£27.31 NS ANOVA-RM

Overall tolerance 4.56 +0.59 418+0.93 3.63 £1.08 <0.01 ANOVA-RM

to participate in the study. One hundred and thirty-nine
patients (61 males and 78 females) entered the study. The
three groups were well-matched for age, gender, previous
experience of endoscopic examination, blood oxygen
saturation, heart rate, and baseline anxiety score (Table
1). In all groups the most common cause of fear before
EGD was fear of stifling (44 cases on the whole). Seven
out of 139 patients (5.0%) did not complete EGD and
were excluded from any subsequent analysis. EGD was
successfully completed in 91.1% (41/45) of patients in
TN-EGD group, 97.5% (40/41) in TO-EGD gtroup, and
96.2% (51/53) in C-EGD group, respectively. TN-EGD
failed in 4 cases (8.9%) due to difficult insertion of the
endoscope through the nose or intolerance. These patients
were excluded from any subsequent analysis.

The duration of the procedure was significantly longer
in TN-EGD group than in TO-EGD and C-EGD groups
(3.11 £ 1.6 min »s 2.25 + 1.45 min and 2.49 + 1.64 min,
respectively; P < 0.05). Such a difference was not due to
a higher frequency of biopsy sampling that was similar in
the three groups (Table 1).

No complication occurred in C-EGD and TO-EGD
groups. One patient (2.4%) in TN-EGD group had mild
and self-limiting epistaxis. Occurrence of abnormal vital
signs (blood oxygen desaturation and tachycardia) was less
frequent in TN-EGD group than in the other two groups,
but the difference was not statistically significant (Table 1).

Endoscopists’ assessment showed no difference in the
intubation difficulty among the three groups (Table 2).
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Likewise, on the basis of patients’ evaluation, no difference
was found in choking or nausea/vomiting among the three
groups.

ANOVA-RM analysis of the factor “method” (IN-EGD
vs TO-EGD »s C-EGD) independently of the observer
(patient or endoscopist), showed that the overall tolerance
was significantly higher in TN-EGD and TO-EGD
groups than in C-EGD group (P < 0.001 and P < 0.01,
respectively). TN-EGD and TO-EGD groups did not
differ from each other. Conversely, no difference was
observed in intubation pain and overall discomfort (Table
2). ANOVA-RM analysis of the factor “observer” (patient
vs endoscopist) independently of the method, showed
that endoscopist underestimated the levels of intubation
pain (P < 0.01) and overall discomfort (P < 0.001), and
overrated the overall tolerance (P < 0.001) in comparison
with the patient. Contemporaneous analysis of both
factors “observer” and “method”, a significant difference
was observed in overall discomfort and overall tolerance
between TN-EGD and C-EGD (P < 0.05) (Figures 1A
and B). All these results had a power greater than 90%,
even though some differences were observed according
to the factor considered (method, observer, and their
combination).

Seventy-three point two petcent of patients in TN-
EGD group, 55% in TO-EGD group, and 39.2% in
C-EGD group tolerated EGD better than expected (Table
3). EGD was tolerated worst than expected by 4.9%,
17.5%, and 23.5% of patients, respectively. Frequency



Trevisani L ef a/. Ultrathin upper endoscopy is better than conventional endoscopy in routine 909
AT —A— C-EGD B 5.007 —A— C-EGD
40 —m— TN-EGD 475- —m— TN-EGD
—e—TO-EGD ' —@—TO-EGD
351 L
£ 4.50
S 30 3
s g 425"
g0 T
2 S 4.00-
20t 2
© |-
5 15| 2 3.75
ok 3 3.50/
51 3.250
0 3.00
Patients Endoscopists Patients Endoscopists

Observation

Observation

Figure 1 Overall discomfort (A) and overall tolerance (B) at EGD for patients and endoscopists in the three groups of patients. Statistical difference can be observed

comparing TN-EGD vs C-EGD.

TN-EGD TO-EGD C-EGD TN-EGD TO-EGD C-EGD P
(n =41) (n = 40) (n = 51) (n=41) (n = 40) (n = 51)
Worse than expected, 1 (%) 2(4.9) 7 (17.5) 12 (23.5) Endoscopists’ score
As expected, 1 (%) 9(21.9) 11 (27.5) 19 (37.3) (mean + SD)
Better than expected, 11 (%) 30 (73.2) 22 (55.0) 20 (39.2) Image quality 87.85+14.34 89.57+11.00 91.98+11.85 NS
Suction 81.90+998 84.82+11.82 94.37+7.49 <0.001
Air insufflation/washing 83.90 +13.70 85.80 +13.34 94.76 £6.49 <0.001
of the lens
analysis showed a statistically significant trend (P < 0.05) R?{fxgﬁgg g:g second 41 (100) 40 (100) 51 (100) NS
due to the difference between TN-EGD and C-EGD duodenum, 1 (%)
(P < 0.01). Adequate biopsy 19/19 (100) 16/16 (100)  24/24 (100) NS

On the basis of the endoscopists’ rating scores, the
ability to insufflate air/wash the lens, and suction of
ultrathin endoscope were lower than those of conventional
endoscope (P < 0.001) (Table 4). No difference was
observed in image quality, and the second portion of the
duodenum was reached in all cases with both instruments.
In no case the examination was not completed because of
the higher flexibility of ultrathin endoscope.

Biopsies were taken at the operator’s discretion in 59
cases (19 in TN-EGD group, 16 in TO-EGD group, and
24 in C-EGD group). All biopsies were adequate (Table
3), EGD needed to be repeated in no case because of
inadequate histopathologic results.

DISCUSSION

Narrow-diameter endoscopes have been put on the market
about ten years before, but their use in clinical practice
is still limited to a small subset of patients, either in the
United States'” or in countries such as Italy, where EGD
is performed without routine conscious sedation. It is still
debated whether the best way of introduction of these
instruments is the transnasal or the peroral route, as until
now few comparisons have been published in literature.
Some randomized trials suggested that the peroral
route may be easier to perform and slightly preferred by
both patients and endoscopists' . Conversely, in our
series TN-EGD caused less discomfort and was better
tolerated. Indeed, univariate analysis seemed to suggest
that both TN-EGD and TO-EGD were better tolerated
than C-EGD, but multivariate analysis revealed that

sampling, 1 (%)

only TN-EGD showed significantly lower discomfort
and higher tolerance than C-EGD. Moreover, TN-EGD
patients answered the questions of “how did you tolerate
EGD and what you were expecting of?” more positively
than the other patients. Our results partially agree with
those of Preiss ez a/”!! who observed that patients’
acceptance of the EGD is significantly better with the
ultrathin endoscope introduced through the nose (but not
through the mouth) than with the standard endoscope, as
choking was lower. More recently, Thota e# a/™” reported
that the transnasal route is better tolerated than the
transoral route, but a 4-mm videoendoscope was used in
their study. Conversely, in a randomized trial comparing
ultrathin endoscopy through both the transnasal and
oral routes with standard EGD, Birkner ¢f /) observed
that patients’ opinion about the overall assessment is
significantly better in the standard oral EGD. However,
this result may be biased by the presence of higher anxiety
levels in ultrathin endoscope groups than in control
group. Indeed, anxiety is well known to decrease patient
compliance, making EGD execution more difficult™*,
Such a bias could also explain the surprising observation
that patients who underwent peroral EGD with a 6-mm
endoscope complained of greater gagging than those
who underwent peroral EGD with a 9.8-mm endoscope.
Indeed, a lot of trials reported that patient discomfort
is lower when small-caliber endoscopes are used" " or
no difference is found in tolerance related to endoscope
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size®. To our knowledge no other study has reported that

increasing diameters of the instrument can improve the
feasibility and tolerance of unsedated upper endoscopy.
Unlike the trial of Birkner™, our three groups were well-
matched for parameters such as gender, age, previous
experience of EGD, and anxiety, which can influence
the tolerance to endoscopy[24’27]. In our study, transnasal
EGD failed in only 4 out of 45 patients (8.9%) because of
inability to insert the endoscope through the nose. Once
the nasal tract was passed, it was possible to complete all
the EGD procedures, including exploration of the second
part of the duodenum. Our failure rate is similar to that
reported by other authors who used endoscopes with outer
diameter of 5.9 mm®". Today, endoscopes with a smaller
diameter have become available, so it is likely that failure
rate will decrease and patients’ acceptance will improve
in the near future, as the larger-endoscope diameter is
considered a predictive factor for procedure failure!*?.

All biopsy samples taken in our patients were of good
quality, and EGD never needed to be repeated because
of inadequate histopathologic results. This confirms that
biopsy sampling can successfully be done using small
diameter endoscopes' ",

According to other trials”"* in our study the percentage
of abnormal vital signs was similar in the three groups
of patients. However, it has recently been reported that
TN-EGD is associated with fewer adverse effects on
cardiopulmonary function than TO-EGD™,

Our study confirmed that the performances of the
narrow endoscope were acceptable. Unlike some prior
reportsm’zq, our experience indicates that image quality
and handling of ultrathin and standard endoscopes are
similar. Compared to the older color wheel technology, the
new ultrathin technology using a color chip similar to that
used in standard endoscopes is therefore not susceptible
to image distortion. Conversely, the ability to insufflate air,
wash the lens, and suction of ultrathin endoscope were
lower than those of conventional endoscope. These limits
do not compromise diagnostic EGD, but might hamper
operative endoscopy, even though some studies suggested
that ultrathin endoscopes can work well also in some
interventional procedures"”',

The average duration of TN-EGD is significantly
longer than that of TO-EGD, either in our study or
in many other prior reports' ">’ probably because
gastroenterologists are commonly not familiar with the
introduction of endoscopes through the nose. Conversely,
some authors have not found any difference in duration
of EGD between oral and nasal route” and a prospective
study reported that the duration of transnasal technique
is even shorter than peroral techniquemj. However, in this
latter study, the time spent to perform transoral EGD was
unusually long (11 min).

In conclusion, small-caliber peroral or transnasal
EGD has good technical performances, and is safe,
generally well accepted and preferred by the patients to
conventional EGD. In our opinion, unsedated EGD
with narrow-diameter endoscopes should be proposed
to all patients undergoing diagnostic EGD. As transnasal
EGD seems better tolerated than peroral endoscopy,
endoscopists should acquire more familiarity with this
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route of introduction. The growing skill of endoscopists,
as well as further technical improvements in the ultrathin
endoscopes, will probably lead to the increasing use of
transnasal gastroscopy in the near future.
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