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Abstract
BACKGROUND 
Hypoxemia due to respiratory depression and airway obstruction during upper 
gastrointestinal endoscopy with sedation is a common concern. The Wei nasal jet 
tube (WNJT) is a new nasopharyngeal airway with the ability to provide 
supraglottic jet ventilation and oxygen insufflation via its built-in wall channel. 
The available evidence indicates that with a low oxygen flow, compared with 
nasal cannula, the WNJT does not decrease the occurrence of hypoxemia during 
upper gastrointestinal endoscopy with propofol sedation. To date, there has been 
no study assessing the performance of WNJT for supplemental oxygen during 
upper gastrointestinal endoscopy with sedation when a moderate oxygen flow is 
used.

AIM 
To determine whether the WNJT performs better than the nasal prongs for the 
prevention of hypoxemia during gastroscopy with propofol mono-sedation when 
a moderate oxygen flow is provided in patients with a normal body mass index.

METHODS 
This study was performed in 291 patients undergoing elective gastroscopy with 
propofol mono-sedation. Patients were randomized into one of two groups to 
receive either the WNJT (WNJT group, n = 147) or the nasal cannula (nasal 
cannula group, n = 144) for supplemental oxygen at a 5-L/min flow during 
gastroscopy. The lowest SpO2 during gastroscopy was recorded. The primary 
endpoint was the incidence of hypoxemia or severe hypoxemia during 
gastroscopy.

RESULTS 
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The total incidence of hypoxemia and severe hypoxemia during gastroscopy was 
significantly decreased in the WNJT group compared with the nasal cannula 
group (P = 0.000). The lowest median SpO2 during gastroscopy was significantly 
higher (98%; interquartile range, 97-99) in the WNJT group than in the nasal 
cannula group (96%; interquartile range, 93-98). Epistaxis by device insertion in 
the WNJT group occurred in 7 patients but stopped naturally without any 
treatment. The two groups were comparable in terms of the satisfaction of 
physicians, anesthetists and patients.

CONCLUSION 
With a moderate oxygen flow, the WNJT is more effective for the prevention of 
hypoxemia during gastroscopy with propofol mono-sedation compared with 
nasal prongs, but  causing slight epistaxis in a few patients.

Key Words: Gastroscopy; Hypoxemia; Wei nasal jet tube; Nasal cannula; Supplemental 
oxygen; Adverse outcomes

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study is a prospective randomized controlled trial aimed to determine 
whether the Wei nasal jet tube (WNJT) performs better than the nasal prongs for the 
prevention of hypoxemia during gastroscopy with propofol mono-sedation when a 
moderate oxygen flow is provided in patients with a normal body mass index. Our 
results show that compared with nasal prongs for supplemental oxygen, the WNJT is 
more effective for the prevention of hypoxemia during gastroscopy with propofol 
mono-sedation when a moderate oxygen flow is provided. However, the WNJT caused 
slight epistaxis in a few patients.

Citation: Shao LJZ, Zou Y, Liu FK, Wan L, Liu SH, Hong FX, Xue FS. Comparison of two 
supplemental oxygen methods during gastroscopy with propofol mono-sedation in patients with 
a normal body mass index. World J Gastroenterol 2020; 26(43): 6867-6879
URL: https://www.wjgnet.com/1007-9327/full/v26/i43/6867.htm
DOI: https://dx.doi.org/10.3748/wjg.v26.i43.6867

INTRODUCTION
Endoscopy is an effective method for early detection of gastrointestinal (GI) cancers, as 
well as a standard technique for the diagnosis and treatment of many GI diseases[1,2]. 
However, patients are often reluctant to undergo GI endoscopy while awake due to its 
uncomfortable nature and adverse reactions, such as nausea, vomiting, anxiety, throat 
bleeding, and others[3]. As the use of sedation may significantly reduce patients’ 
discomfort during GI endoscopy, it can improve patient satisfaction, acceptance and 
compliance with repeated GI endoscopy screening[4]. Thus, sedation using short-acting 
intravenous anesthetics, such as propofol and remifentanil, has been recommended by 
the international guidelines for upper GI endoscopy[5-8]. However, hypoxemia due to 
respiratory depression and airway obstruction during GI endoscopy with sedation is a 
common concern[9]. In particular, severe hypoxemia not only requires emergent airway 
management, such as mask ventilation and even endotracheal intubation, but can also 
result in an interruption of the endoscopic procedure[10]. Therefore, prevention of 
hypoxemia is essential in safe and effective sedation for GI endoscopy.

Currently, both the American Society of Anesthesiologists and the American Society 
for Gastrointestinal Endoscopy recommend the use of supplemental oxygen to reduce 
the occurrence of hypoxemia during GI endoscopy with sedation. Furthermore, the 
nasal cannula is one of most convenient tools for providing supplemental oxygen. It 
has been shown that compared with patients not receiving supplemental oxygen, 
those receiving supplemental oxygen using a nasal cannula exhibit a significantly 
decreased incidence of hypoxemia during GI endoscopy with sedation[9]. However, the 
use of nasal cannula cannot overcome upper airway obstruction due to soft tissue 
collapse and tongue falling, which is a major cause of hypoxemia during GI endoscopy 
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in patients receiving deep sedation[11]. For this condition, a supraglottic airway device, 
such as the nasopharyngeal airway, might be a good solution because it can be 
conveniently inserted to ensure upper airway opening without interfering with the 
gastroscopic procedure[12]. It has been shown that compared with nasal prongs in obese 
patients undergoing gastroscopy with intravenous anesthesia, the use of a convenient 
nasopharyngeal airway for supplemental oxygen results in attenuated SpO2 reduction 
and improves the satisfaction of physicians and anesthetists[13]. However, the insertion 
of a convenient nasopharyngeal airway is an invasive procedure with the potential 
risk of airway injury[13,14].

The Wei nasal jet tube (WNJT; Well Lead Medical Co. Ltd., Guangzhou, China; 
Figure 1) is a new design of  special nasopharyngeal airway with two additional 
channels built inside the wall for jet oxygen supplementation and monitoring of the 
end-tidal partial concentration of carbon dioxide. In contrast to the convenient 
nasopharyngeal airways, the WNJT can directly connect to an anesthesia machine to 
deliver oxygen into the upper airway through its jet ventilation channel. Furthermore, 
the end-tidal partial concentration of carbon dioxide monitored continuously by 
another channel of the WNJT can be used as a sign to observe regular breathing 
airflow in the upper airway and the occurrence of respiratory depression during GI 
endoscopy with sedation[15,16]. Currently, there are two sizes of WNJTs commercially 
available for adult patients with inner diameters of 5.0 mm and 7.0 mm, outer 
diameters of 7.3 mm and 10.0 mm, and lengths of 145 mm and 155 mm.

Recently, one multicenter, randomized controlled trial assessing the influence of 
supplemental oxygen with the WNJT on respiration and ventilation during 
gastroscopy with propofol sedation showed that with a low oxygen flow of 2 L/min, 
compared with the nasal cannula, the WNJT only decreased use of the jaw-thrust 
maneuver for upper airway opening but did not reduce the incidences of total adverse 
events, subclinical respiratory depression, hypoxemia, severe hypoxemia, or facemask 
ventilation[15]. It is believed that increasing oxygen flow will improve the efficacy of 
supplemental oxygen in the upper airway[17]. However, no study has assessed the 
performance of WNJT for supplemental oxygen during GI endoscopy with sedation 
when a moderate oxygen flow is used. Most importantly, the insertion of the WNJT is 
an invasive procedure with a potential risk of epistaxis. To help anesthesiologists 
choose appropriate supplemental oxygen methods based on the risk-benefit ratio, we 
conducted a prospective randomized controlled trial to compare the efficacy and 
safety of WNJT and nasal prongs for supplemental oxygen during gastroscopy with 
sedation in patients with a normal body mass index (BMI) when a moderate oxygen 
flow was used.

MATERIALS AND METHODS
Patient population and study design
After the study protocol was approved by the Institutional Ethics Committee of Beijing 
Friendship Hospital, China (Ethics Committee number: 2017-P2-009-02) and registered 
with the Chinese Clinical Trial Registry (registration No. ChiCTR-IOR-17013089), adult 
patients scheduled for gastroscopy with propofol mono-sedation between November 
2017 and December 2018 were recruited. The inclusion criteria were male or female 
patients aged 18 to 65 years, a BMI of 18 to 25 kg/m2, American Society of 
Anesthesiologists physical status classification 1-2 and the ability to provide informed 
consent. Exclusion criteria were a history of coagulopathies or nose bleeding; severe 
cardiac, pulmonary, hepatic or renal diseases; infection of the mouth, the nose, or the 
throat; and allergy to propofol, eggs, soybean, or albumin.

Written informed consent was obtained from each patient included in the study. 
According to a random number table generated by a computer, patients were 
randomly assigned to receive either the WNJT (WNJT group) or the nasal prongs 
(nasal cannula group) for supplemental oxygen during gastroscopy. All patients fasted 
for 8 h before gastroscopy. After patients entered the examination room, topical 
anesthesia of the oral cavity and pharynx was administered by gargling a 2% lidocaine 
gel (10 g: 0.2 g; Jumpcan Pharmaceutical Group, China), and routine monitoring, 
including heart rate, noninvasive blood pressure, and pulse oxygen saturation (SpO2), 
was performed. After intravenous access was established, the patient was placed in the 
lateral position, and preoxygenation was performed until an end-tidal oxygen 
concentration of 88%-90% was reached. To facilitate preoxygenation, patients were 
asked to take 8 deep breaths in 60 s with 100% oxygen.

After adequate preoxygenation, sedation was induced with slow intravenous 
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Figure 1  Wei nasal jet tube.

injection of propofol (10 mg/1 mL; Diprivan, Astrazeneca, United Kingdom). Sedation 
depth was evaluated according to the modified observer’s assessment of 
alertness/sedation (MOAA/S) score[18]: 5: Responds readily to spoken name; 4: 
Lethargic response; 3: Response after name called loudly; 2: Response after mild to 
moderate shaking; 1: Response to trapezius squeeze. The depth of sedation was 
assessed by an anesthesiologist blinded to the group assignment who was well trained 
to master the application of the MOAA/S scoring system before the initiation of this 
study. According to our routine practice, deep sedation with a MOAA/S score of 1 
was first obtained to ensure successful gastroscope insertion and to decrease adverse 
responses to the insertion of the gastroscope into the upper airway. During 
gastroscopy, moderate sedation with a MOAA/S score of 2 or 3 was maintained with 
20-30 mg additional propofol as needed.

Before sedation, two sprays of ephedrine were applied to each nostril in all patients. 
The selected naris for the placement of the studied devices was the one that the patient 
thought was more patent. By examining the outer diameter of the WNJT and the size 
of patients' nostrils, an appropriate WNJT size was selected for each patient in the 
WNJT group. Using the scale on the exterior wall of the WNJT, the distance between 
the tip of the nose and earlobe on one side was measured in each patient and was used 
as the predicted insertion depth of the WNJT. After adequate depth of sedation was 
obtained before gastroscopy was initiated, the oxygen facemask was removed. Then, 
both the WNJT and nasal prongs were placed for supplemental oxygen. After inserting 
the WNJT, its position in the upper airway was re-examined by gastroscopy and 
adjusted if needed. If the insertion of the WNJT was difficult via the selected nasal 
passage, the other side was tried. If it was still unsuccessful after three attempts, the 
insertion of the WNJT was regarded as a failure.

During gastroscopy, a moderate oxygen flow of 5 L/min was continuously 
delivered through the WNJT and nasal cannula in both groups. After gastroscopy, the 
WNJT and nasal cannula were removed before full recovery from sedation. 
Consequently, patients were also blinded to their group assignment. The duration of 
gastroscopy and total dosage of propofol were recorded.

Observed variables
The lowest SpO2 during gastroscopy was noted. If hypoxemia (SpO2 < 90%) occurred, 
we implemented the following measures: (1) No additional drug was administered; (2) 
Audio or painful stimulation was applied; (3) Oxygen flow was increased from 5 to 8 
L/min; (4) Airway opening was performed using conventional maneuvers, including 
jaw thrust, head extension and head position change; (5) The gastroscope tube was 
removed and facemask ventilation was performed if necessary; and (6) Endotracheal 
intubation for artificial ventilation was performed if the above measures were 
unsuccessful.

The primary outcome was the incidence of hypoxemia (SpO2 = 75%-89% for < 60 s) 
and severe hypoxemia (SpO2 < 75% at any time or < 90% for > 60 s)[15]. Secondary 
outcomes included (1) The lowest SpO2 during gastroscopy; (2) Interventions to 
manage hypoxemia, including jaw thrust, facemask ventilation, and endotracheal 
intubation; (3) Adverse events, such as epistaxis, body movement and cough during 
gastroscopy, and postoperative sore throat; and (4) Satisfaction of anesthetists, 
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physicians, and patients. Epistaxis was assessed by gastroscopy using a subjective 
scale: 0, no bleeding; 1, minimal bleeding not requiring suctioning; 2, moderate 
bleeding requiring suctioning but not hampering visualization; and 3, severe bleeding 
requiring suctioning and hampering visualization[19]. If severe epistaxis occurred in the 
WNJT group, compression hemostasis was first performed; if it did not work, other 
medical or surgical measures were considered. Postoperative sore throat was assessed 
at the time of consciousness recovery and 30 min later. At 30 min after the procedure, 
satisfaction of anesthetists, physicians, and patients was evaluated using a 10-point 
scale and classified as follows: Poor, 1-4; Fair, 5-7; and Good, 8-10[20].

Randomization and sample size estimation
Computer-generated randomization sequences were used for group assignment in our 
study. The randomization sequence was generated by a research assistant who was 
independent of the study and did not have contact with the study participants. 
Randomization was performed using opaque sealed envelopes before sedation 
induction.

Sample size was calculated using Pass software (version 11.0, NCSS, LLC, Kaysville, 
UT, United States). Two independent proportions of procedures were used. Based on 
our preliminary study, the incidence of hypoxemia during gastroscopy with propofol 
mono-sedation was approximately 30%. Thus, a 30% of patients in the nasal cannula 
group were expected to develop hypoxemia. P1 and P2 were calculated from the 
assumption that the WNJT would achieve a reduction from 30% to 15% in the 
incidence of hypoxemia. With α = 0.05 and a power of 90%, we estimated that 131 
patients per group would be required for our study. If the dropout rate was 
approximately 10%, a total of 288 patients (144 in each group) would be required.

Statistical analysis
Statistical analysis of data was performed using Statistical Product and Service 
Solutions (23.0) by a blinded statistician from the Clinical Research Institute of Beijing 
Friendship Hospital. Data are summarized as the mean ± SD or median (25th and 75th 
percentile) for continuous data and as frequency and percentages for categorical data. 
For continuous data, the characteristics and outcomes of the two groups were 
compared using Student's t test or Wilcoxon-Mann-Whitney test based on viability of 
the normality assumption. Chi-squared or Fisher's exact tests were used to compare 
two groups with categorical characteristics and outcomes. A P value < 0.05 was 
considered statistically significant.

RESULTS
The flow chart of included and excluded patients in this study is shown in Figure 2. A 
total of 303 patients were enrolled, and 12 were excluded. Of the 12 excluded patients, 
3 were allergic to eggs, 2 had chronic obstructive pulmonary disease, 2 had uremia, 
one had nasal bone fracture, 3 had incomplete consent forms, and one had missing 
basic data. Thus, a total of 291 subjects were randomized into the two groups. After 
randomization, however, 3 patients in the WNJT group were further excluded due to a 
failed WNJT insertion. Finally, 144 patients in each group were included for data 
analysis. The baseline characteristics of patients were not significantly different 
between the groups, but the procedure time and total propofol dosage were 
significantly lower in the nasal cannula group than in the WNJT group (Table 1).

Adverse events and interventions related to hypoxemia are listed in Table 2. The 
median lowest SpO2 during gastroscopy was 98% (interquartile range, 97, 99) and 96% 
(interquartile range, 93, 98) in the WNJT and nasal cannula groups, respectively, with 
a significant difference between the groups. The incidence of severe hypoxemia (0.7% 
vs 1.4%) during gastroscopy was comparable between the two groups (P = 1.000), but 
the incidence of hypoxemia (1.4% vs 13.2%, respectively) and the total incidence of 
hypoxemia and severe hypoxemia (2.1% vs 14.6%, respectively) during gastroscopy 
were significantly lower in the WNJT group than in the nasal cannula group (P = 
0.000). Furthermore, the use of airway opening maneuvers to correct hypoxemia was 
reduced in the WNJT group compared with the nasal cannula group (2.8% vs 25%, 
respectively, P = 0.000). In the WNJT group, epistaxis occurred in 7 patients, but visible 
epistaxis was uncommon. In the nasal cannula group, no case experienced epistaxis, 
but 4 patients required an interruption of the endoscopic procedure for facemask 
ventilation to correct hypoxemia. In addition, the incidence of epistaxis was 
significantly higher in the WNJT group than in the nasal cannula group, but other 
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Table 1 Baseline characteristics of patients, procedure time and total propofol dosage

WNJT group (n = 144) Nasal cannula group (n = 144) P value

Age (yr) 53 (40, 60) 55 (41, 60) 0.537

Gender (M/F) 43/101 46/98 0.702

Body mass index (kg/m2) 23 (21,24) 22 (21,24) 0.086

ASA physical classification (1/2) (32/112) (41/103) 0.223

Baseline SpO2 (%) 98 (97, 99) 98 (97, 98) 0.061

Procedure times (min) 5.0 (4.4, 5.2) 4.8 (4.5, 5.0) 0.002

Total propofol dosages (mg) 160 (140, 188) 140 (120, 160) 0.000

Data are presented as median (interquartile range) or number of patients. SpO2: Pulse oxygen saturation; ASA: American Society of Anesthesiologists; 
WNJT: Wei nasal jet tube.

Table 2 Hypoxemia and lowest pulse oxygen saturation during the gastroscopy, and interventions related to hypoxemia and adverse 
events

WNJT group (n = 144) Nasal cannula group (n = 144) P value

Total occurrence of hypoxemia 3 (2.1) 21 (14.6) 0.000

Hypoxemia 2 (1.4) 19 (13.2) 0.000

Severe hypoxemia 1 (0.7) 2 (1.4) 1.000

Lowest SpO2 98 (97, 99) 96 (93, 98) 0.000

Airway opening maneuvers 4 (2.8) 36 (25) 0.000

Facemask ventilation 0 (0) 4 (2.8) 0.131

Body movement 8 (5.6) 9 (6.3) 0.803

Cough 10 (6.9) 11 (7.6) 0.821

Epistaxis (0/1/2/3) 0/7/0/0 (4.9) 0 (0) 0.022

Sore throat 2 (1.4) 3 (2.1) 1.000

Data are presented as median (interquartile range) or number of patients (percent). SpO2: Pulse oxygen saturation; WNJT: Wei nasal jet tube.

adverse events were not significantly different between the two groups.
The two groups were comparable in terms of the satisfaction of physicians, 

anesthetists and patients (Table 3).

DISCUSSION
Hypoxemia is common during GI endoscopy with sedation[10]. Although this issue is 
commonly transient and may spontaneously recover, it can occasionally lead to the 
need for urgent airway management and interruption of the endoscopic procedure[11]. 
It has been reported that propofol deep sedation for GI endoscopy is associated with 
an increased risk of airway adverse events compared to general anesthesia 
administered in the operating room[21]. Most importantly, it is difficult for anesthetists 
to identify early signs of hypoxemia and manage it promptly, as sedated patients do 
not exhibit a proper response to hypoxia[9]. Thus, there is increasing enthusiasm 
worldwide for exploring effective measures to prevent or decrease the occurrence of 
hypoxemia during GI endoscopy with sedation.

Given that intravenous propofol alone is often the preferred sedation method for the 
vast majority of patients undergoing GI endoscopy with a short procedure time[22], 
propofol mono-sedation was selected in this study. By comparing the efficacy and 
safety of WNJT and nasal prongs for supplemental oxygen during gastroscopy with 
propofol mono-sedation, the primary purpose of the present study was to determine 
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Table 3 Satisfactions of physicians, anesthetists and patients

WNJT group (n = 144) Nasal cannula group (n = 144)

Good Fair Poor Good Fair Poor
P value

Physicians 143 (99.3) 1 (0.7) 0 139 (96.5) 4 (2.8) 1 (0.7) 0.214

Anesthetists 140 (97.2) 4 (2.8) 0 134 (93.1) 8 (5.6) 2 (1.4) 0.196

Patients 142 (98.6) 2 (1.4) 0 144 (100) 0 0 0.498

Data are presented as number of patients (percent). WNJT: Wei nasal jet tube.

Figure 2 Flow chart of included and excluded patients in this study. ASA: American Society of Anesthesiologists; BMI: Body mass index; WNJT: Wei 
nasal jet tube.

whether the WNJT performed better than the convenient nasal prongs for providing 
supplemental oxygen during gastroscopy with propofol mono-sedation in patients 
with a normal BMI. The primary findings included the following: (1) The use of the 
WNJT significantly decreased the occurrence of hypoxemia and improved arterial 
oxygenation level; (2) The incidence of postoperative adverse events was similar in the 
two groups, but epistaxis by device insertion only occurred in the WNJT group; and 
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(3) The two devices provided the same satisfaction of physicians, anesthetists and 
patients.

Qin et al[15] previously assessed the performance of WNJT for supplemental oxygen 
during gastroscopy with propofol mono-sedation. They showed that compared to 
nasal prongs, the WNJT only decreased use of the jaw-thrust maneuver but did not 
decrease the incidences of hypoxemia/severe hypoxemia or the use of facemask 
ventilation. We noted that the incidence of severe hypoxemia in the WNJT group was 
comparable between their study and our study (0.2% vs 0.7%), but the incidence of 
hypoxemia in the WNJT group was significantly higher in their study than in our 
study (8% vs 1.4%). This may be due to the following factors. First, a low oxygen flow 
of 2 L/min was used in their study, while a moderate oxygen flow of 5 L/min was 
implemented in our study. It is generally believed that increasing oxygen flow 
improves the efficacy of supplemental oxygen in the upper airway[17]. Second, a wealth 
of evidence indicates that adequate preoxygenation enables patients to tolerate a 
prolonged period of apnea and provides an increased margin of safety[23,24]. In our 
center, preoxygenation aimed at obtaining an expiratory oxygen concentration of 88% 
to 90% is routinely performed before sedation for GI endoscopy. This has been 
considered a particularly meaningful process for patients who are unable to obtain 
immediate facemask ventilation when hypoxemia occurs in some conditions, for 
example, in the course of gastroscopy. Third, in our study, an initial deep sedation was 
induced by the use of propofol alone to facilitate gastroscope insertion and decrease 
the adverse events induced by gastroscope insertion. In contrast, a moderate sedation 
level with an MOAA/S score of 2 or 3 was used in the Qin et al[15] study. The available 
evidence indicates that when propofol is intravenously injected as a single agent and 
administered to the level of moderate sedation, patients often present significant 
responses to GI endoscope insertion, which may interfere with the endoscopic 
procedure[4]. If airway topical anesthesia or other drugs are not combined, upper GI 
endoscope insertion under moderate sedation with propofol can induce significant 
airway reflexes and increase the occurrence of adverse events[25].

The WNJT is a new supraglottic airway device that can be used for supraglottic jet 
oxygenation and ventilation (SJOV), as shown in other studies[15,16]. Furthermore, Qin 
et al[15] found that compared to supplemental oxygen using the WNJT, SJOV with the 
WNJT decreased the occurrence of hypoxemia and adverse events during gastroscopy 
with propofol mono-sedation when an oxygen flow of 2 L/min was provided. 
However, SJOV with the WNJT was not applied in our study due to the following 
factors: (1) Gastroscopy is commonly a short procedure with a duration of less than 5 
min in our center; (2) The need for a manual jet ventilator for SJOV increases the 
complexity of supplemental oxygen; (3) SJOV may result in complications, such as 
barotrauma, gastric distension, and xerostomia; and (4) Propofol mono-sedation used 
in our study has been shown to produce reduced respiratory suppression during GI 
endoscopy compared to sedation schemes combining propofol with other 
anesthetics[26]. Actually, the incidence of hypoxemia during gastroscopy was 3% when 
SJOV with the WNJT was used in the study by Qin et al[15], while the incidence of 
hypoxemia during gastroscopy was only 1.4% in the WNJT group without SJOV in our 
study. These results indicate that with a moderate oxygen flow of 5 L/min, the use of 
the WNJT alone as a nasopharyngeal airway for supplemental oxygen effectively 
decreases the occurrence of hypoxemia during gastroscopy with propofol mono-
sedation, and SJOV is not necessary.

Our results demonstrated that the use of airway opening maneuvers and facemask 
ventilation to correct hypoxemia was less common in the WNJT group compared to 
the nasal cannula group. This further supports the effectiveness of WNJT in 
preventing hypoxemia during gastroscopy with propofol mono-sedation. To 
determine the risk-benefit ratio of the studied devices, however, adverse effects should 
always be considered in a clinical trial. Thus, our study compared the complications of 
two tested devices to enable clinicians to fully consider the study results. Our results 
showed that adverse events were not significantly different between the groups, but 
the WNJT occasionally resulted in the occurrence of epistaxis. It has been reported that 
the incidence of epistaxis caused by inserting the convenient nasopharyngeal airway is 
approximately 5%-12.5%[27-29]. In contrast, the incidence of epistaxis by the WNJT 
insertion was only 0.7%-2% in the study by Qin et al[15] and 4.9% in our study. The low 
incidence of epistaxis with the WNJT may be due to its soft material texture. However, 
the incidence of epistaxis with the WNJT was significantly higher in our study than in 
the Qin et al’s[15] study. As the details of the assessment criteria for epistaxis in their 
study are not provided, the exact reason for these different findings is unclear. In our 
experience, after placement of the WNJT, bleeding due to nasal mucosa injury in some 
patients was noted by gastroscopy, as shown in Figure 3, but no visible epistaxis 
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Figure 3  Epistaxis observed by gastroscopy in patients with Wei nasal jet tube placement.

occurred. Thus, we infer that epistaxis defined by gastroscopy may be one of the 
important reasons for the higher incidence of epistaxis with the WNJT in our study. 
Moreover, we recommend that when epistaxis is used as an outcome variable in 
airway studies, the use of endoscopy or laryngoscopy to define the occurrence of nasal 
mucosa injury may be a more reliable assessment method than visible observation of 
epistaxis.

Although all nasal bleeding due to the WNJT insertion in our study stopped 
naturally without any treatment and none of the patients with epistaxis complained of 
sore throat 30 min after the procedure, care should still be taken to avoid violent 
insertion of the WNJT. Due to possible stenosis of the nasal cavity, insertion failure of 
the WNJT occurred in 3 (2.1%) of our patients. The incidence of failed WNJT insertion 
in our study was similar to findings using a convenient nasopharyngeal airway in the 
study by Gasparović et al[21].

In our study, both the procedure time and total propofol dosage were significantly 
decreased in the nasal cannula group compared to the WNJT group. This may be 
because the insertion of the WNJT requires additional time and can produce stronger 
stimuli to the nasal passage and the upper airway. Despite all this, the total incidence 
of hypoxemia and severe hypoxemia was still significantly decreased in the WNJT 
group. This may primarily be attributed to the upper airway opening and periglottic 
oxygen delivery by the WNJT. Moreover, the difference in median propofol dosages 
between groups was only 20 mg. For most adult patients, this small difference in 
median propofol dosages would not be clinically significant.

Our study also showed that satisfactions of physicians, anesthetists, and patients 
were not significantly different between groups. These findings may be due to the 
following factors. (1) The occurrence of adverse events and the use of interventions 
during GI endoscopy with sedation are the primary determinants for the satisfaction 
of anesthetists[30]. Other than a higher incidence of hypoxemia and increased use of 
convenient airway maneuvers during gastroscopy in the nasal cannula group, the 
incidences of other adverse events were very low in the two groups and were not 
significantly different between groups. When hypoxemia occurred during gastroscopy 
with propofol mono-sedation, the six-step intervention mentioned above was 
performed in our study. By increasing oxygen flow and opening the upper airway 
with a jaw-lift maneuver in most patients with hypoxemia, SpO2 rapidly increased. In 
addition, the use of a six-step intervention to correct hypoxemia is easy to perform. 
These may explain why the two methods are comparable with respect to the 
satisfaction of anesthetists. (2) The use of the WNJT was an invasive procedure, but it 
was inserted after adequate sedation and removed before full recovery of sedation. 
Furthermore, epistaxis was only noted by gastroscopy in a few patients using the 
WNJT, with no visible epistaxis after the procedure noted by patients, and the 
incidence of postoperative sore throat was the same between the two groups. These 
factors might be attributed to the same satisfaction of patients in the two groups. And 
(3) Multiple attempts at gastroscope insertion by significant body movement and 
interruption of endoscopy by urgent airway management were the main reasons for 
the dissatisfaction of physicians[30,31]. As an initial deep sedation was routinely used in 
our practice, all body movements observed in this study were slight and did not affect 
the gastroscope insertion procedure. Furthermore, the incidence of body movement 
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was not significantly different between groups. In addition, only 4 patients in the nasal 
cannula group required an interruption of the gastroscopic procedure for facemask 
ventilation to correct hypoxemia. Differences in satisfaction of physicians due to this 
low-incidence event should be further determined.

The main strength of this study is the inclusion of a large sample with consistent GI 
endoscopic procedures and the use of a prospective randomized controlled design. 
However, there are still some limitations in our study design that deserve special 
attention. First, the insertion of the WNJT after sedation and removal of the WNJT 
before full recovery of sedation blinds patients to the group assignment, but the 
investigators were not blinded to the studied devices. Thus, this study is only a single-
blinded trial and may result in biases in outcome assessment, affecting the power of 
the results. Second, the duration of gastroscopy in our study was relatively short at 
approximately 5 min. Therefore, our results should not be extrapolated to other 
settings with a long duration of endoscopic procedures, such as endoscopic retrograde 
cholangiopancreatography. Third, the subjects of this study were healthy adults aged 
18-65 years with a normal BMI. Thus, our findings are not applicable for older patients 
and those with an abnormal BMI, as these patients often have comorbidities, increased 
sensitivity to sedatives and anesthetics, and limited physiological reserves[13,32]. Further 
clinical trials are needed to address the above issues.

CONCLUSION
In summary, for patients with a normal BMI, compared to nasal prongs used for 
supplemental oxygen, the WNJT is more effective for the prevention of hypoxemia 
during gastroscopy with propofol mono-sedation when a moderate oxygen flow of 5 
L/min is provided. However, the WNJT results in slight epistaxis in a few patients. 
When making a decision about the choice of supplemental oxygen methods for 
gastroscopy with propofol mono-sedation in patients with a normal BMI, the risk-
benefit ratio of using the WNJT should also be considered.

ARTICLE HIGHLIGHTS
Research background
Hypoxemia by respiratory depression and airway obstruction during upper 
gastrointestinal endoscopy with sedation is a common concern. The nasal cannula is 
one of most convenient tools for supplemental oxygen, but it cannot overcome upper 
airway obstruction. Compared to the nasal prongs, the convenient nasopharyngeal 
airway provides improved efficiency of supplemental oxygen delivery during upper 
gastrointestinal endoscopy with sedation, but the insertion of the nasopharyngeal 
airway is an invasive procedure with a potential risk of airway injury.

Research motivation
In view of the significant limitations of available supplemental oxygen methods, it is 
necessary to identify new effective measures for supplemental oxygen during upper 
gastrointestinal endoscopy with sedation. The Wei nasal jet tube (WNJT) is a new 
design of  special nasopharyngeal airway made of soft material. The available 
evidence indicates that with a low oxygen flow, compared to nasal cannula, the WNJT 
does not decrease the occurrence of hypoxemia during upper gastrointestinal 
endoscopy with propofol sedation. Given that increasing oxygen flow improves the 
efficacy of supplemental oxygen in the upper airway, we designed this study to 
compare the efficacy and safety of WNJT and nasal prongs for supplemental oxygen 
delivery during gastroscopy with sedation in patients with a normal body mass index 
when a moderate oxygen flow was provided.

Research objectives
In this study, we aimed to determine whether the WNJT performs better than the nasal 
prongs for the prevention of hypoxemia during gastroscopy with propofol mono-
sedation when a moderate oxygen flow is provided.

Research methods
To address whether the WNJT performs better than the nasal prongs for the 
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prevention of hypoxemia during gastroscopy with propofol mono-sedation when a 
moderate oxygen flow is provided, we designed this study as a prospective 
randomized controlled trial in which patients undergoing elective gastroscopy with 
propofol mono-sedation were randomized into one of two groups to receive either the 
WNJT or the nasal cannula supplemental oxygen with a 5-L/min flow. The primary 
endpoint was the incidences of hypoxemia or severe hypoxemia during gastroscopy.

Research results
A total of 291 subjects were randomized into two groups, but a total of only 144 
patients were used for data analysis because 3 patients in the WNJT group were 
excluded. The total incidence of hypoxemia and severe hypoxemia during gastroscopy 
was significantly lower in the WNJT group than in the nasal cannula group. In the 
WNJT group, however, epistaxis by device insertion occurred in 7 patients.

Research conclusions
With a moderate oxygen flow of 5 L/min, compared to nasal prongs, the WNJT is 
more effective for the prevention of hypoxemia during gastroscopy with propofol 
mono-sedation, but resulted in slight epistaxis in a few patients.

Research perspectives
With a moderate oxygen flow of 5 L/min, the WNJT performs better than the nasal 
prongs for the prevention of hypoxemia during gastroscopy with propofol mono-
sedation in patients with a normal body mass index. Thus, the WNJT may represent a 
useful tool for supplemental oxygen during gastroscopy with propofol mono-sedation. 
Because the WNJT insertion results in a risk of slight epistaxis in a few patients, the 
risk-benefit ratio of using the WNJT should be considered.
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