
Introduction
Unsedated transnasal esophagogastroduodenoscopy (uTNE) is
a safe alternative transoral approach for endoscopic examina-
tion of the upper gastrointestinal tract and shown to be well
tolerated by patients [1–3]. Although transoral endoscopy
(TOE) has advantages for evaluation of upper gastrointestinal
mucosa because of its precise findings shown by chromoendos-
copy with magnification and image-enhanced endoscopy (IEE),
such as narrow band imaging (NBI), sedation is necessary to re-
duce TOE-associated discomfort, thus the cost and adverse
events associated with use of sedative agents should be consid-

ered as limitations of TOE [4, 5]. On the other hand, use of an
ultrathin endoscope is considered to reduce unsedated esopha-
gogastroduodenoscopy (EGD)-associated discomfort.

Currently, TNE is widely accepted and often the preferred
choice for daily clinical practice, such as outpatient clinic and
annual health checkup examinations, because of its feasibility
and tolerability. In addition, uTNE has been reported useful in
specific settings, such as for Barrett esophagus surveillance
[6], diagnosis of esophageal cancer [7], and examinations of
varices in patients with liver cirrhosis [8], and is considered to
be associated with a lower level of cardiopulmonary stress [9]
and greater patient satisfaction as compared to TOE [10]. In
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ABSTRACT

Background and study aims Unsedated transnasal

endoscopy (uTNE) has become accepted as a safe and toler-

able method for upper gastrointestinal tact examinations.

Epistaxis is 1 of the major complications of TNE, though its

risk factors have not been elucidated. Generally, patients

administered an anticoagulant or antiplatelet drug are con-

sidered to have an increased risk of epistaxis during TNE.

Here, we investigated risk factors of epistaxis in patients

undergoing uTNE, with focus on those who received antith-

rombotic agents.

Patients and methods We enrolled 6860 patients (aver-

age age 55.6 ±12.97 years; 3405 males, 3455 females)

who underwent uTNE and received the same preparations

for the procedure. Epistaxis was evaluated using endo-

scopic images obtained while withdrawing the scope

through the nostril. We also noted current use of medica-

tions including anticoagulant or antiplatelet agents prior

to the endoscopic examination.

Results Epistaxis occurred in 3.6% of the enrolled patients

(245/6860), and that rate was significantly higher in young-

er patients (average age 49.31±11.8 years for epistaxis

group vs. 55.83±13.0 years for no epistaxis group, P <

0.01) as well as females (4.78% vs. 2.35%, P <0.01). The

odds ratio for occurrence of epistaxis was 2.31 (95%CI:

1.746–3.167) in the younger patients and 2.02 (95% CI:

1.542–2.659) in females. In contrast, there was no signifi-

cant difference for rate of epistaxis between patients with

and without treatment with an antithrombotic agent

(3.0% vs. 3.6%).

Conclusions The rate of epistaxis was higher in younger

and female patients. Importantly, that rate was not signifi-

cantly increased in patients who were administered an an-

tithrombotic agent.
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general, the most common complication associated with TNE is
epistaxis [3, 11], with incidence rates ranging from 1–5% in
several studies, though the symptoms are usually mild and lim-
ited [9, 12–16]. Another study showed that use of a thinner
endoscope resulted in a lower rate of epistaxis as compared to
scopes with a diameter greater than 5.3mm [17]. However, the
relationship between epistaxis and patient characteristics in re-
gard to medication administration is unclear. Notably, no study
of that association in patients receiving antithrombotic treat-
ment for cerebrovascular or cardiovascular diseases, such as an-
ticoagulant or antiplatelet agents, has been presented, though
it is generally considered that administration of anticoagulant
or antiplatelet medication is associated with an elevated risk of
epistaxis during TNE. In the present study, we investigated risk
factors for epistaxis in patients undergoing TNE and receiving
antithrombotic treatment.

Patients and methods
This observational case control study was performed from April
2014 to March 2015at Izumo City General Medical Center, Shi-
mane, Japan. During that period, we performed upper gastroin-
testinal examinations in 7084 patients, including those who
complained of gastrointestinal symptoms or underwent the ex-
amination as part of a medical checkup. Those who underwent
upper gastrointestinal endoscopy with a transoral route includ-
ing route change from nasal to oral were excluded. Finally, a to-
tal of 6860 consecutive examined patients were analyzed (aver-
age age 55.6 ±12.97 years; 3405 males, 3455 females). Ten
were excluded from analysis because of difficulty with insertion
through either nostril (▶Fig. 1). Each was given a questionnaire
regarding administered medications, including anticoagulant
and antiplatelet agents, prior to the endoscopic examination.
All procedures were performed by expert gastroenterologists

who were well experienced with transnasal insertion of an ul-
tra-thin endoscope. Preparation for TNE was performed in the
same manner for all cases, as follows. Initially, the patient was
provided a solution containing dimethylpolysiloxane and pro-
nase as premedication to improve mucosal visibility, and also
given a naphazoline nitrate spray to both nostrils to prevent na-
sal edema and hemorrhage. Next, local anesthesia with 2% li-
docaine gel was provided to the nostrils and a pretreatment na-
sal catheter (14 or 16 Fr, Fujifilm, Tokyo, Japan) coated with li-
docaine gel was gently inserted into either nostril so that they
would not feel pain until the beginning of the endoscopic ex-
amination.

Routine examination procedures with an ultrathin endo-
scope were used, with biopsy samples obtained if clinically indi-
cated. When insertion through the anesthetized nostril was not
possible, the insertion route was changed to the other side. If
both nostrils showed difficulty with insertion because of nasal
pain or narrowness, that patient was excluded from analysis.
The diameter of the ultrathin endoscope used was 5.9mm
(EG-580NW or EG-580NW2, Fujifilm, Tokyo, Japan) or 5.5mm
(gastrointestinalF-XP 260N, Olympus, Tokyo, Japan), with the
type randomly selected. An inferior nasal meatus or middle na-
sal meatus insertion route was chosen at the discretion of the
attending endoscopist. Following TNE, epistaxis was evaluated
during withdrawal of the scope through the nostril and classi-
fied as none (–), mild (+), moderate (++), or severe (+++)
(▶Fig. 2). If epistaxis did not spontaneously stop, we asked the
patient to compress the affected nostril for at least 10–15 min-
utes or gave an additional spray of naphazoline. In cases where
these procedures were not effective (severe epistaxis), an oto-
laryngologist was consulted.

Written informed consent was obtained from each patient
regarding the transnasal EGD procedure. The study protocol
was approved by the ethics committee of Izumo City General
Medical Center.

Statistical analysis

Comparisons between 2 groups were performed using a χ2 test
or Mann-Whitney U test, depending on data distribution. Risk
factors related to epistaxis were determined using multivariate
logistic regression. A P value <0.05 was considered to indicate a
statistically significant difference.

Results
All enrolled patients underwent uTNE with an ultra-thin endo-
scope and their characteristics are summarized in ▶Table 1.
Epistaxis occurred in 3.6% (245/6860) and the rate was signifi-
cant higher in younger patients (average age 49.31±11.8 years
in epistaxis group vs. 55.83±13.0 years in no epistaxis group, P
<0.01). Furthermore, epistaxis occurred more often in females
(4.78% vs. 2.35%, P<0.01). There was no significant difference
related to the diameter (5.5 or 5.9mm) of the endoscope uti-
lized (P=0.064) (▶Table 2). Patients receiving antithrombotic
agents comprised 3.4% (n=233) and their average age was sig-
nificantly older as compared to those not receiving antithrom-
botic agents (70.7±10.5 vs. 55.1 ±12.7 years, P<0.01). More-

Patients who underwent upper GI examination 
(n = 7084)

Transnasal endoscopy (n = 6870)

Total number of patients analyzed (n = 6860)

Enrolled in study
▪ Including patients with nostril change (n = 32)

Excluded (n = 214)
▪ Transoral endoscopy 

Excluded (n = 10)
▪ Unable to insert via transnasal route (n = 10)

▶ Fig. 1 Flowchart of patient selection (from April 2014 to March
2015)
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over, there was no significant difference for epistaxis rate be-
tween those who received and did not receive antithrombotic
agents (3.0% vs. 3.6%). All cases of epistaxis were self-limited

and 85% were classified as mild (+), while the remaining were
moderate (++) (▶Fig. 2). None of the enrolled cases showed
delayed epistaxis or required consultation with an otolaryngol-

▶ Fig. 2 Representative images of nasal injuries. A. Mild epistaxis (+). B. Moderate epistaxis (++). C. Severe epistaxis (+++).

▶ Table 1 Subject characteristics.

Number of patients Age in years (average ± SD) Gender (male/female)

Total 6860 55.60±12.97 3405/3455

n.s.

Epistaxis (+) 245 (3.6%) 49.31±11.8 80/1651

Epistaxis (–) 6615 (96.4%) 55.83±13.0 3325/32901

Antithrombotic treatment 233 70.7 ±10.5 147/861

No antithrombotic treatment 6627 55.1 ±12.7 3259/3368

1 P <0.01, ns: not significant

▶ Table 2 Rate of epistaxis occurrence.

Number of patients Age in years (average ± SD) Epistaxis rate (%) P value

Total 6860 55.6 ± 12.97 245/6860 (3.6%)

Anti-thrombotic agents

Yes 233
(M:F = 147:86)
(5.5, 5.9mm= 50:183)

55.1 ± 12.7 7/233 (3.00%) 0.635

No 6627 (M:F = 3258: 3369) 70.7 ± 10.5 238/6627 (3.60%)

Gender

Male 3405 56.0 ± 12.9 80/3405 (2.35%) < 0.001

Female 3455 55.2 ± 13.1 165/3455 (4.78%)

Endoscope diameter

5.5mm 1794 52.31±10.8 69/1794 (3.84%) 0.064

5.9mm 5066 55.12±12.3 3.50
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ogist. Multivariate logistic regression revealed that the risk fac-
tors for epistaxis were age and gender, with an odds ratio of
2.31 (95%CI: 1.746–3.167) for younger age and 2.02 (95% CI:
1.542–2.659) for females (▶Table3).

Discussion
Improvements in ultra-thin endoscopes have allowed patients
to undergo safe and tolerable EGD procedures. Several investi-
gations have shown that TNE is more preferable as compared to
TOE [9, 10], though fewer reports regarding complications with
TNE have been presented, especially of epistaxis occurring in
patients receiving antithrombotic treatment. In the present
study, epistaxis occurred in 3.6% of the 6860 enrolled patients
and, most importantly, that rate was approximately equal be-
tween those who were and were not receiving antithrombotic
agents. Previous studies have reported epistaxis rates ranging
from 1–5%, the vast majority of which were self-limited [9,
12–16], the same as seen in the present study, while none of
our patients required otolaryngology treatment following the
procedure. Nevertheless, little is known regarding risk factors
for epistaxis associated with TNE, especially in patients who
are receiving antithrombotic agents. Mori et al. [18] investiga-
ted nasal bleeding sites, though the characteristics of their pa-
tients were not presented. As noted above, no investigation in

regard to the relationship between epistaxis and patient base-
line characteristics including administered medications has
been reported. To the best of our knowledge, this is the first re-
port of the involvement of epistaxis in individuals receiving an-
tithrombotic agents. Among the present cohort, patients who
were prescribed antithrombotic agents were older than those
who did not take those agents (▶Table1), while epistaxis oc-
curred frequently in younger patients (▶Fig. 3). Accordingly,
our results clearly demonstrated that TNE is a preferable meth-
od for an upper gastrointestinal examination in elderly patients
with cerebrovascular or cardiovascular diseases who are receiv-
ing antithrombotic agents. In addition, they suggest that with-
drawal of antithrombotic agents prior to TNE is unnecessary
and not a concern in regard to epistaxis occurrence.

Antithrombotic medications used by the present patients
were antiplatelet agents in 72 (aspirin, clopidogrel, cilostazol,
others), an anticoagulant in 21 (warfarin), direct oral anticoa-
gulant agents (DOACs) in 14, and others in 12, while those de-
tails were unknown in 114. There was no significant difference
in regard to epistaxis rate among the prescribed drugs, though
our data are insufficient because details were unclear in up to
half of the cases. In our previous study conducted in 2010, we
evaluated the effects of occurrence of epistaxis during a TNE
procedure in association with endoscope diameter, gender,
age, and type of anticoagulant or antiplatelet medication using

< 20 20 – 29 30 – 39 40 – 49 50 – 59 60 – 69 70 – 79 > 80
Years old

Anti-thrombotic agents

Epistaxis rate

%

18

16

14

12

10

8

6

4

2

0

▶ Fig. 3 Patients receiving antithrombotic agents were older, while epistaxis occurred more frequently in younger patients.

▶ Table 3 Multivariate analysis of epistaxis occurring in association with transnasal endoscopy.

Odds ratio 95%CI P value

Gender (female) 2.0249 1.542–2.659 <0.0001

Age (younger) 2.3139 1.746–3.167 <0.0001

Anticoagulation therapy 1.4180 0.3821

Endoscope 1.0151 0.7639
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multivariate analysis in 4251 patients (average age 57.7 ±15.1
years; males 2329, females 1922). Those results were similar
to the present in regard to each type of medication. In the pres-
ent study, patients who were receiving antithrombotic treat-
ment (warfarin 47, aspirin 98, others 50) comprised 4.6% of
the total, with no differences in regard to type of anticoagulant
or antiplatelet medication related to occurrence of epistaxis
(▶Table 4). Interestingly, the rate of epistaxis in patients with
anti-thrombotic treatment in the present study performed in
2015 was reduced as compared to that in our study performed
in 2010.We presume that this result was due, at least in part, to
premedication with a naphazoline nitrate spray given for a
longer prior to inserting the nasal catheter, which may have
helped to prevent nasal edema and hemorrhage in the nostrils.

In previously presented guidelines [19, 20], diagnostic EGD,
mucosal biopsy, and biliary pancreatic stenting are included as
procedures with a low risk for gastrointestinal bleeding. It is
well known clinically that inattentive interruption of antithrom-
botic administration can cause a fatal thromboembolic event.
In light of the present findings, we consider that TNE is the pre-
ferred method for an upper gastrointestinal screening exami-
nation, including a procedure to obtain biopsy samples, even
in patients for whom it is too dangerous to discontinue antith-
rombotic agents due to the high risk of a thromboembolic
event. As recommended in those guidelines, the probability of
a thromboembolic event related to temporary interruption of
an antithrombotic agent for an endoscopic procedure is depen-
dent on indication for antithrombotic therapy and individual
patient characteristics. For example, clinical estimation of the
risk of a cerebrovascular accident occurring in patients with
non-valvular atrial fibrillation is generally evaluated using the
CHA2DS2-VASc index [21]. With the present aging of society,
ischemic heart disease and stroke are major causes of death,
thus the number of gastrointestinal screening examinations
and therapeutic endoscopy procedures for patients who are
being treated with antithrombotic medication will likely in-
crease. To prevent fatal thromboembolic events, careful man-
agement must be provided in association with an endoscopic
procedure.

For the 6860 patients who underwent TNE in the current
study, the rate of epistaxis was similar to that in previous inves-
tigations and all of our cases were self-limited. We consider that
these results are reliable because of the large number of cases
involved. In previous studies of patients receiving aspirin, clopi-
dogrel, or warfarin who underwent a biopsy, there was no in-
creased risk of hemorrhage [22, 23]. Several guidelines indicate

the risk of gastrointestinal bleeding [19, 20], whereas epistaxis
associated with TNE has not been studied prior to the present
investigation. Thus, transoral endoscopy with a sedative agent
is more popular in Western countries and TNE is not recognized
as an alternative to TOE for routine endoscopic examinations.
Furthermore, use of an ultrathin endoscope is not appropriate
for a therapeutic procedure because of the narrow working
channel. On the other hand, in Asia, particularly Japan, TNE
has become common because of its convenience for endos-
copists and acceptability by patients. In addition, TNE can be
the first choice for an upper gastrointestinal screening exami-
nation under an unsedated condition, since visualization is
comparable to that with a standard endoscope due to recent
developments in endoscopic technology.

Our multivariate analysis findings showed that younger age
(< 65 years) and female gender were significant risk factors for
epistaxis in patients who underwent TNE. Previously, female
gender and age were reported to be independent significant
predictors of increased visual analog scale (VAS) scores for
transnasal insertion [24, 25]. Generally, TNE is preferred for
younger patients, with transoral insertion better for aged
males, as younger patients are likely have a greater capacity to
avoid gag reflex. Also, there might be gender differences in re-
gard to diminished gagging reflex and nasal pain associated
with aging. Thus, we propose that nasal pain and epistaxis are
related, because of the generally narrower nasal cavities in
younger and female individuals. Some reports have noted that
pain during transnasal insertion did not alter the higher level of
patient satisfaction with TNE [26–28], while a recent study
showed that the diagnostic effectiveness of TNE is comparable
to that of standard endoscopy [9]. Hence, TNE may be a good
choice for upper gastrointestinal screening with high tolerabil-
ity, though complications of epistaxis and nasal pain must be
considered.

There are several limitations to this study. First, it was per-
formed at a single institution. However, a large number of cases
was analyzed and there may be no significant technical differ-
ences between institutions, because the TNE procedures in-
cluding preparation are commonly conducted by nurses and
gastroenterologists throughout Japan. Second, patient adher-
ence to their prescribed antithrombotic medication was not
closely confirmed, and laboratory data such as prothrombin
time and international normalized ratio (INR) were not routine-
ly determined in those taking warfarin prior to TNE. At present,
details regarding occurrence of epistaxis in individuals receiv-
ing DOACs are largely unknown and only a few of the present

▶ Table 4 Odds ratio of epistaxis in patients who receiving anti-thrombotic agents. (total 4251 patients, 195 receiving anti-thrombotic agents)

Antithrombotic agents Number of patients Epistaxis rate (%) Odds ratio 95%CI P value

Total 195 7.2

Warfarin 47 8.5 1.585 0.564–4.454 0.265

Aspirin 98 6.1 1.107 0.48–2.556 0.468

Others 50 6.0 1.094 0.395–3.034 0.507
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patients in this study were were receiving those. Third, we did
not obtain data for epistaxis rate related to insertion route,
such as inferior nasal meatus (INM) and middle nasal meatus
(MNM). A previous study presented findings of anterior meato-
scopy procedures and reported that the endoscopic meatus
scoring scale was more reliable than a sniff test for predicting
nasal patency [29]. However, we consider that the utility of
this scoring method for reducing epistaxis and nasal pain is lim-
ited, which is why we do not clearly distinguish regarding com-
mon nasal meatus (CNM) and nearly all endoscopists in Japan
regarded that to be similar to MNM. Thus, we think that there
is little advantage for distinguishing CNM from MNM. Finally,
there were no data available for patients who had bleeding
tendency, such as liver cirrhosis and hematological disease
cases, thus we were unable to analyze the effectiveness of TNE
for such cases.

In summary, our findings demonstrated a relationship be-
tween epistaxis and individual patient factors, especially ad-
ministration of antithrombotic medications. We consider that
TNE can be performed safely for an upper gastrointestinal ex-
amination in elderly patients without discontinuation of anti-
thrombotic administration.

Conclusion
In subjects who underwent a TNE procedure, epistaxis occurred
in 3.6%, though that rate was higher in younger patients and
females. Importantly, the rate of epistaxis was not significantly
increased in those receiving antiplatelet or anticoagulant
agents. We concluded that TNE can be performed safely even
in elderly patients without cessation of antithrombotic agents.
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