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INTRODUCTION: Transnasal endoscopy is well tolerated, but 
physiological benefits compared with conventional gastro-
scopy have not been studied in detail. The aims of this ran-
domised study were to evaluate cardiopulmonary features, 
patient tolerance, and the endoscopist’s evaluation of trans-
nasal versus conventional endoscopy. 
MATERIAL AND METHODS: Patients were randomized to ei-
ther a conventionally sized transoral (50 patients) or to a 
transnasal endoscopy (48 patients). Pulse rate and oxygen 
saturation were registered as well as the patient’s tolerance 
and the endoscopist’s evaluation of the procedure. 
RESULTS: The success rate for transnasal gastroscopy was 
77%, mainly because of nasal stenosis. The per- and post-
endoscopy pulse rates of the conventional group were ele-
vated compared with those of the transnasal group (p = 
0.04 and p = 0.02). Procedural discomfort in the two groups 
was similar, but significantly fewer transnasal patients re-
ported gagging (p < 0.01). The endoscopists evaluated the 
technical features as good even if they did not reach those 
of conventional gastroscopy (p < 0.05). 
CONCLUSION: In this study, transnasal gastroscopy was 
technically inferior to conventional gastroscopy. There was 
no benefit in terms of patient comfort, except for less gag-
ging. A lower stress response was indicated by significantly 
lower pulse rates during transnasal than during convention-
al gastroscopy, but the clinical relevance of this finding 
needs to be further investigated. 
FUNDING: not relevant. 
TRIAL REGISTRATION: not relevant. 

Oesophagogastroduodenoscopy is the gold standard in-
vestigation for upper gastrointestinal disorders. To make 
the procedure safer and more comfortable, thinner en-
doscopes for transnasal intubation have been designed 
[1-8]. Several trials have been conducted and they sug-
gest that greater patient tolerance may be achieved by 
improving scope features, e.g. by minimizing its diam-
eter [6, 9, 10]. This prospective, randomized study was 
conducted to evaluate the cardiopulmonary effects, pa-
tient tolerance, and the endoscopist’s evaluation of the 
use of thin transnasal versus conventional transoral en-
doscopy.

MATERIAL AND METHODS
Outpatients referred to diagnostic upper gastrointestinal 

endoscopy were included consecutively after written in-
formed consent had been obtained. The inclusion cri-
teria were age over 18 years, Danish language profi-
ciency, no history of disease in the nasal cavity and 
intended diagnostic endoscopy. A total of 98 patients 
were included and randomized to either conventional 
oral gastroscopy (OG) or transnasal gastroscopy (TG). 
The patients were randomized by consecutively num-
bered envelopes and a computer-generated code list. 

The patients answered a questionnaire to clarify 
their previous experience with gastroscopy and their 
anxiety about the actual examination on a visual ana-
logue scale (VAS) (VAS 0 = not anxious; 100 = could not 
be more anxious). A post-endoscopy questionnaire evalu-
ated discomfort during the examination in general, dur-
ing the introduction of the endoscope and during the 
rest of the examination (VAS; VAS 0 = no discomfort; 
100 = discomfort could not be worse). The following par-
ameters were assessed by answering yes or no: gagging; 
choking; pain from the nose, the throat and the stom-
ach. The patients stated whether the degree of discom-
fort had been greater, lesser or as expected compared 
with their previous endoscopy experience, if any; 
whether they would prefer sedation in a future gastros-
copy; and, finally, they stated their preference for a fu-
ture procedure (OG or TG).

TG was performed using the Olympus GIF-N230 
Videoscope (Olympus Optical Ltd., Tokyo, Japan) with an 
outer diameter of 6 mm (first 15 patients); and later the 
Olympus GIF-XP160 Videoscope (33 patients) with an 
outer diameter of 5.9 mm (Figure 1). OG was performed 
using the Olympus GIF-Q160 Videoscope with an outer 
diameter of 9.5 mm.

All patients received topical anaesthesia; before TG 
xylocain gel was inhaled into each nostril and before OG 
xylocain spray (10 mg/dose), four doses were spayed 
into the pharyngeal cavity. Intravenous sedation using 
midazolam was used only if specifically requested by the 
patient. The patients were positioned in the left lateral 
recumbent position during the procedures. The endo-
scopies were performed by experienced endoscopists.

Arterial oxygen saturation (SpO2 ) and pulse rate 
(PR) were measured by a pulse oximeter (Nellcor 
Symphony N-3000, Nellcor Puritan Bennet Inc., 
Pleasanton, CA) twice at an interval of one minute be-
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fore the procedure; twice during the procedure (one 
and three minutes after intubation) and finally one and 
two minutes after extubation. The minimum SpO2 and 
maximum PR were noted as was the duration of the pro-
cedure. Biopsies were taken when indicated, and the 
qualities were assessed by the pathologists. Adverse ef-
fects during the endoscopies were noted; e.g. epistaxis.

After the endoscopy, the endoscopists answered a 
questionnaire evaluating the following parameters using 
a VAS score: intubation (VAS 0 = not possible; 100 = very 
easy), ability to aspirate gastric contents (VAS 0 = not ac-
ceptable; 100 = perfect) and overview of the gastroin-
testinal tract (VAS 0 = not possible; 100 = perfect). The 
presence of chromatic aberrations and in case of TG, the 
presence of uni- or bilateral stenosis of the nasal cavity 
and looping in the oesophagus were also assessed. If TG 
could not be performed, the reasons were recorded. 
Finally, the endoscopists assessed their total subjective 
evaluation of the endoscopy on a one-to-six scale (one: 
unacceptable, six: perfect). 

Statistics
Forty-one patients were needed in each group to 
achieve a statistical level of significance of 5% (type I er-
ror), a risk of type II error of 20% and a minimum rele-
vant difference (MIREDIF) of 30% concerning our pri-
mary outcome parameter, which was tachycardia during 
the procedure. This was based on the 74% background 
incidence of tachycardia during gastroscopy [11]. For 
statistical analyses, we used non-parametric tests in-
cluding Mann-Whitney, Wilcoxon, Friedman, Fisher’s ex-
act test and the 2 test as appropriate. Values are given 
as medians (ranges) if not otherwise stated. Differences 
were considered statistically significant when p ≤ 0.05. 
A total of 48 patients were included into the TG group 
and 49 patients into the OG group (intention-to-treat 
group) and the results of these groups are stated in the 
text, figures and tables. All data were also evaluated 
with a per-protocol analysis and any differences from 
the intention-to-treat analysis are stated. 

The protocol of this study was approved by the 
Copenhagen County Scientific Ethics Committee (KA 
00066m). The study was initiated in 2000, i.e. before it 
became mandatory to register the trial in a public data-
base [12].

Trial registration: not relevant.

RESULTS
The patient flow is shown in Figure 2 [13]. Fifty patients 
were allocated to OG, but one procedure was inter-
rupted due to an asthma attack. Thus, 49 patients were 
examined by OG, while 48 patients were allocated to TG. 
Eleven patients had their TG discontinued due to bi-

FIGURE 1

Transnasal endoscopy.

FIGURE 2

Assessed for eligibility
Not registered. The Scien�fic Ethics Commitee

did not allow registra�on of pa�ents who
refused to par�cipate

Allocated to TG (n = 48)
TG completed (n = 37)
TG discon�nued (n =11)

Bilateral nasal stenosis (n = 9)
  Converted to oral inser�on (n = 7)
  No further a�empt due to discomfort
  from local analgesia (n = 1)
  No report of furter a�empt (n = 1)

Pain from nasal cavity (n = 1)
  Converted to oral inser�on (n = 1)

Gastric reten�on (n = 1)
  Converted to OG (n = 1)

Allocated to OG (n = 50)
OG completed (n =49)
OG discon�nued (n = 1)
Asthma�c a�ack (n = 1)

Analysed (n = 49)
Excluded from analysisa (n = 0)

Analysed (n =46)
TG (n = 37)
Oral inser�on (n = 8)
Conversion to OG (n = 1)
Excluded from analysisa (n = 0)

OG = oral gastroscopy.
TG = transnasal gastroscopy.
a) Not all pa�ents or all endoscopist’s answered all ques�ons.

Randomized
(n = 98)

CONSORT diagram showing the flow of patients through the study [13].
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lateral nasal stenosis (n = 9, seven women), pain in the 
nasal cavity or gastric retention. Thus, 37 patients were 
examined by TG, yielding a success rate of 77%. Demo-
graphic data, number of patients sedated and duration 
of examination are shown in Table 1. The nine patients 
converted from TG to transoral insertion of the thin en-
doscope (eight patients) or to conventional OG (one pa-
tient) were included in the TG group for the intention-
to-treat analysis and in the OG group for the 
per-protocol analysis. 

We found no difference between pre-endoscopic 
pulse rate levels between the groups (Mann Whitney, p 
= 0.6). There was a significant increase in pulse rate for 
both OG (84.5 versus 94 min-1) (Wilcoxon, p < 0.0001) 
and TG (81 versus 88.5 min-1) (Wilcoxon, p = 0.001) dur-
ing endoscopy compared with the pre-endoscopy pulse 
rate (Table 1). Pulse rates during and after the endo-
scopy in the conventional group remained at a higher 
level than in the transnasal group (p = 0.04 and p = 
0.02). The number of patients who had tachycardia 
(heart rate (HR) ≥ 100 min–1) seemed to be higher during 
OG (n = 31 (65%)) than during TG (n= 23 (52%)), but the 
difference did not reach a level of statistical significance 
(2, non-significant). However, the maximum pulse rate 
was higher during OG than during TG (107 versus 101 
min–1) (Mann Whitney, p = 0.05). 

We found unchanged levels of oxygen saturation 
during both OG and TG (Friedmann, p = 0.68) (Table 1). 
Four patients developed hypoxaemia (SpO2 < 90%) dur-

ing OG (8.3%), one during TG (2.3%), p > 0.05. They were 
successfully treated with oxygen. None of the seven se-
dated patients developed hypoxaemia, but three pa-
tients developed tachycardia (HR ≥ 100 min–1).

There was no significant difference between the 
levels of the reported overall discomfort between the 
two groups. However, the TG patients experienced less 
gagging than the OG patients (2, p < 0.01) (Table 2). 
Pain from the throat and the stomach did not differ be-
tween the two groups, but more than half of the TG pa-
tients reported pain from the nose. Among the 21 TG 
patients who had previous experience with OG, 14 (67%) 
found the actual examination to be more comfortable. 
Only six of 19 OG patients (32%) with previous OG ex-
perience found the actual examination to be more com-
fortable. Wishes for sedation and endoscopy mode in a 
future gastroscopy are shown in Table 2.

More than 75% of the endoscopists experienced a 
perfect or almost perfect examination, although the 
overall performance of the transnasal endoscope and 
the ease of insertion was inferior to the conventionally 
sized endoscope and standard endoscopy (Mann 
Whitney, p = 0.003) (Table 3). There were four cases of 
accidental looping in the oesophagus, all among the first 
15 TG patients. The overview of the mucosa was gener-
ally good, but not at par with that obtained with the 
conventional endoscope (Table 3). Only one TG case was 
characterized as completely unacceptable due to gastric 
retention. Significant chromatic aberrations were appar-

Transnasal 
endoscopy (n = 46)

Oral 
endoscopy (n = 49) p value

General data

Age, median (range), years 56 (22-81) 58 (18-85) ns

Gender, f/m, n 19/27 26/23 ns

Anxiety before endoscopy, median (range), VASa 40.5 (0-100) 29.5 (0-100) ns

Duration of endoscopy, median (range), min. 6.5 (3-14) 4.8 (2.5-26.5) < 0.005

Biopsy,b n 8 12 ns

Sedation, n 3 4 ns

Pulse rate, median (range), beats/min.

Before endoscopy 81 (60.5-118) 84,5 (54.5-113.5) ns

During endoscopy 88.5 (63-127) 94 (67.5-151.5) 0.04

After endoscopy 83.25 (61.5-131) 91 (64-132.5)c 0.02

Tachycardia: pulse rate > 100 beats/min., n 23 31 ns

Maximum pulse rate during endoscopy, median (range), beats/min. 101 (68-143) 107 (68-154) 0.05

Saturation, median (range), SpO2, %

Before endoscopy 97.5 (94.5-100) 98 (92-100) ns

During endoscopy 97.5 (93-100) 98 (88.5-100) ns

After endoscopy 97.5 (84.5-100) 97.5 (90-100) ns

Hypoxaemia: SpO2 < 90%, n 1 4 ns

ns = non-significant. SpO2 = arterial oxygen saturation. VAS = visual analogue scale value 0-100.
a) VAS score 100 = could not be more anxious; b) In three transnasal and four oral patients there was no report of the quality of the 
biopsy; c) After endoscopy the pulse rate for the transoral group was significantly elevated compared with the pre-procedural pulse 
rate (p < 0.05), which was not the case in the transnasal group.

TABLE 1

General and cardiorespiratory results of 
the transnasal and transoral gastroscopy 
groups.
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ent in six TG cases. Suction ability was better with the 
standard endoscope (Mann Whitney, p < 0.0001) (Table 
3). The quality of biopsies during TG (n = 8) was suffi-
cient for histopathologic evaluation.

During TG, eight cases of self-limiting epistaxis were 
observed, but no cases of haemorrhage required spe-
cialist therapy. One patient had severe gagging after TG, 
and two patients had discomfort from the pharyngeal 
anaesthesia before and after OG. Except for one mild 
asthmatic attack, there were no cardiopulmonary or 
other severe complications. 

Per-protocol analysis
Because nine patients were converted from the transna-
sal group to the OG group (see Figure 2), it was neces-
sary to re-analyse the results in the original setting. The 
per-protocol group then consisted of 58 patients in the 
OG group (49 + 9), while 37 patients remained in the TG 
group. The results (p values) for the two groups were 
similar for all issues eligible for comparison.

DISCUSSION
Although the transnasal method has been well evalu-
ated [5-8], only few studies have evaluated cardiorespi-
ratory parameters during transnasal endoscopy [14, 15]. 

We found indications of lower cardiac stress during 
the transnasal method, as the pulse rate did not reach 
the same high level as that of conventional endoscopy. 
This is in accordance with other controlled studies which 
have also showed fewer adverse effects on cardiopul-
monary function in transnasal endoscopy than in the 
conventional oral procedure as evaluated by monitoring 
of pulse rate, blood pressure and oxygen saturation [14, 
15]. Tachycardia as well as a classic stress response has 
been described at conventional endoscopy [11, 16-19]. 
The significance of tachycardia or raised rate-pressure 
product (pulse rate  systolic blood pressure) is not fully 
known; however, it may be associated with previous 
findings of ST segment changes documented by Holter 
monitoring during endoscopy [11, 16, 20], which could 

Transnasal endoscopy Oral endoscopy

n = 21 n = 19

n = 37a + sedation – sedation n = 49b + sedation – sedation p value

Score of discomfort, median (range), VASc

The endoscopy in general 30 (0-100) 41 (0-100) ns 

Insertion of endoscope 47 (3-99) 37 (0-100) ns

Rest of endoscopy 18 (0-100) 23 (0-100) ns

Complaints, n/N (%)

Gagging 12/37 (32) 35/49 (71) < 0.01

Choking  3/36 (8) 12/49 (24) ns

Pain from the neck  7/34 (21) 10/48 (21) ns

Pain from the nose 20/36 (55) – –

Pain from stomach  6/36 (17)  3/44 (7) ns

Wishes for future endoscopy, n

Sedation (yes/no) 7/25 8/31 Not done

Transnasal (yes/no/indifferent) 20/3/14 4/7/31 Not done

Comparing with previous endoscopy the present endoscopy was, n

Better 1 13 1 5

The same 0  4 1 8

Worse 0  3 0 4

ns = non-significant. VAS = visual analogue scale value 0–100.
a) 37/46 patients had transnasal endoscopy performed; b) Not all patients answered; c) VAS score 100 = could not be more uncomfortable.

TABLE 2

Patient experiences with the present endoscopy and comparisons if possible with a previous endoscopy.

Transnasal 
endoscopy 
(n = 44a)

Oral 
endoscopy 
(n = 49) p value

Insertion of endoscope, VASb 83 (0-100) 98 (0-100) 0.003 

Overview, VASb

Oesophagus 100 (20-100) 99 (85-100) 0.002

Stomach  97 (14-100) 99 (82-100) 0.001

Bulb  99 (22-100) 98.5 (77-100) 0.001

2nd portion 100 (13-100) 99 (85-100) 0.005

Suction ability, VASb  81 (16-100) 99 (76-100) < 0.0001

a) Only 44/46 endoscopies were evaluated by the endoscopist; b) VAS value 0-100. VAS score 100 = 
insertion: very easy, overview: perfect overview and suction: perfect effect of suction.

TABLE 3

Endoscopist’s evaluation of scope features on a visual analogue scale (VAS), the values are median 
(range).
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not be resolved by administration of oxygen [11]. Myo-
cardial scintigraphies have shown reduced myocardial 
blood flow during endoscopic retrograde cholangiopan-
creatography [17], but it remains unclear whether there 
is any clinical relevance of e.g. a difference in maximum 
pulse rate of six beats per minute between TG and OG.

The oxygenation of patients has been reported both 
to increase and to decrease during transnasal endoscopy 
independently of the diameter of the endoscope [1, 4]. 
Our findings are in accordance with the findings of 
Banks et al [1] who concluded that the level of satur-
ation  drop ped with longer intubation time and with pro-
longed examination of the pharyngeal area. 

Reported success rates for transnasal endoscopy 
range from 76% to 100%, the main cause of failure being 
nasal stenosis [2-8, 10]. Thus, our success rate of 77% 
was in the lower end, but the majority of failures were 
due to patients with nasal stenosis.

Previous assessments of the technical features of 
the two methods are in accordance with the present 
study by documenting that TG was more time-consum-
ing [7, 8], has a lower success rate and is often associ-
ated with a lower technical quality than transoral endo-
scopy. Other studies however, found no significant 
difference in duration [5, 6], and Garcia et al 2003 [9] 
found that the duration of unsedated TG was shorter 
than that of sedated OG. The present study showed less 
overview of the stomach; and though the difference be-
tween the VAS scores seems very small, this was also 
found by others [7].

Some of the difference between the more stand-
ardized OG method and TG is explained by familiarity 
with the conventional endoscope and the route of inser-
tion. It is quite obvious that a learning curve is linked to 
the TG procedure, which is also illustrated in the present 
study, where looping of the transnasal endoscope hap-
pened only in the first part of the study.

In our study, patients undergoing TG experienced 
significantly less gagging. This has also been docu-
mented in some other studies [6], but not in all [7]. This 
study documented that patients with previous OG ex-
perience tolerated TG better than OG. This is in line with 
a study which found that 91% of patients with previous 
OG experience would prefer TG in a future gastroscopy 
[3]. More patients undergoing TG than OG wished the 
“same again”. This is a confirmation of previous findings 
comparing TG and OG [6, 7].

Oral insertion of the thin endoscope seems to be a 
way of diminishing pain during insertion 6-8, but the 
problems of gagging and choking appear to be compar-
able to those seen in conventional oral endoscopy 6, 7, 
9. Moreover, transnasal endoscopy is feasible with the 
patient sitting in a chair and being able to communicate 
during the procedure 10.

Serious complications of TG are rare; however, a 
previous study reported a single case of high oesopha-
geal perforation [8]. We found 22% with mild epistaxis; 
this is similar to the frequency (2 to 22%) found in the 
literature [3, 5-7]. 

CONCLUSION
In our hands, TG using a thin endoscope with a diameter 
of six millimetres was more time-consuming than and 
technically inferior to conventional OG. Patients re-
ported significantly less gagging, but we found no be-
nefit in overall patient comfort. The major obstacles 
seemed to be pain from the nose and nasal stenosis 
generating a high conversion rate from nasal to oral in-
tubation. Other endoscopists, however, have found neg-
ligible conversion rates, and the method may therefore 
be feasible in other hands. Interestingly, we found a 
lower stress response indicated by significantly lower 
pulse rates during TG, but the clinical relevance of this 
finding needs to be further investigated.
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