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Abstract
BACKGROUND 
Hypoxemia is a common complication in obese patients during gastroscopy with 
sedation. The Wei nasal jet tube (WNJT) is a new special nasopharyngeal airway 
with the ability to provide supraglottic jet ventilation and oxygen insufflation via 
its built-in wall channels. The aim of this study was to compare the efficacy and 
safety of the WNJT vs a nasal cannula for supplemental oxygen during gastro-
scopy with propofol mono-sedation in obese patients.

AIM 
To compare the efficacy and safety of the WNJT vs a nasal cannula for supple-
mental oxygen during gastroscopy with propofol mono-sedation in obese 
patients.

METHODS 
A total of 103 obese patients with a body mass index of 30 kg/m2 or more 
undergoing elective gastroscopy under propofol mono-sedation were randomly 
assigned to receive supplemental oxygen at 5 L/min through either a WNJT 
(WNJT group, n = 51) or a nasal cannula (nasal cannula group, n = 52). The lowest 
pulse oxygen saturation (SpO2) and mild and severe hypoxemia during gastro-
scopy were recorded. The primary outcome was the incidence of hypoxemia.

RESULTS 
The lowest SpO2 during gastroscopy with propofol mono-sedation was 
significantly increased in the WNJT group compared with the nasal cannula 
group. The incidence of mild hypoxemia and total incidence of hypoxemia were 
significantly lower in the WNJT group than in the nasal cannula group. Other 
than a higher incidence of epistaxis in the WNJT group, the occurrence of adverse 

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v9.i20.5479
http://orcid.org/0000-0002-8888-1804
http://orcid.org/0000-0002-8888-1804
http://orcid.org/0000-0003-0516-8956
http://orcid.org/0000-0003-0516-8956
http://orcid.org/0000-0002-5997-1915
http://orcid.org/0000-0002-5997-1915
http://orcid.org/0000-0003-4120-7393
http://orcid.org/0000-0003-4120-7393
http://orcid.org/0000-0002-1028-6036
http://orcid.org/0000-0002-1028-6036
mailto:fushanxue@outlook.com


Shao LJZ et al. Supplemental oxygen during painless gastroscopy in obese patients

WJCC https://www.wjgnet.com 5480 July 16, 2021 Volume 9 Issue 20

Informed consent statement: All 
study participants, or their legal 
guardian, provided informed 
written consent prior to study 
enrollment.

Conflict-of-interest statement: 
None of the authors has any 
financial or other potential conflicts 
of interest related to this work.

Data sharing statement: No 
additional data are available.

CONSORT 2010 statement: The 
authors have read the CONSORT 
2010 Statement, and the 
manuscript was prepared and 
revised according to the 
CONSORT 2010 Statement.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Manuscript source: Unsolicited 
manuscript

Specialty type: Anesthesiology

Country/Territory of origin: China

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

Received: March 16, 2021 
Peer-review started: March 16, 2021 
First decision: May 1, 2021 
Revised: May 7, 2021 
Accepted: May 19, 2021 
Article in press: May 19, 2021 
Published online: July 16, 2021

P-Reviewer: Protopapas AA 

events was similar between the devices. While neither device demonstrated a 
statistically significant difference in satisfaction among patients, the WNJT did 
result in improved satisfaction among anesthetists and physicians.

CONCLUSION 
During gastroscopy with propofol mono-sedation in obese patients, the WNJT, 
when compared with a nasal cannula for supplemental oxygen, can significantly 
reduce the occurrence of hypoxemia and improve both arterial oxygenation and 
satisfaction among anesthetists and physicians. The use of the WNJT may, 
however, lead to epistaxis in a few patients. In view of this clinically acceptable 
risk-benefit ratio, the WNJT may be recommended as an alternative tool for 
supplemental oxygen for the prevention of hypoxemia during gastroscopy with 
propofol mono-sedation in obese patients.

Key Words: Supplemental oxygen; Gastroscopy; Sedation; Obese patients

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study is a prospective, randomized controlled trial aimed to compare the 
efficacy and safety of Wei nasal jet tube (WNJT) and nasal prongs for supplemental 
oxygen during gastroscopy with propofol monosedation in obese patients when a 
moderate oxygen flow is used. Our results show that the WNJT compared with the 
nasal prongs for supplemental oxygen is more effective for prevention of hypoxemia 
during gastroscopy with propofol mono-sedation, though it may result in a potential 
risk of epistaxis in few patients.

Citation: Shao LJZ, Hong FX, Liu FK, Wan L, Xue FS. Prospective, randomized comparison of 
two supplemental oxygen methods during gastro-scopy with propofol mono-sedation in obese 
patients. World J Clin Cases 2021; 9(20): 5479-5489
URL: https://www.wjgnet.com/2307-8960/full/v9/i20/5479.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i20.5479

INTRODUCTION
The use of sedation can relieve patients’ discomfort during upper gastrointestinal 
(UGI) endoscopy and improve patient satisfaction and the efficiency of endoscopic 
procedures[1]; however, hypoxemia by respiratory inhibition and airway obstruction 
during UGI endoscopy with sedation is a major concern[2]. The available evidence 
indicates that supplemental oxygen can reduce the incidence of hypoxemia during 
UGI endoscopy with sedation[1,3]. A nasal cannula is a convenient tool to administer 
supplemental oxygen, although it may be inadequate for patients at increased risk of 
respiratory inhibition and airway obstruction, such as patients with obesity, sleep 
apnea syndrome, or cardiopulmonary insufficiency[2,4]. For these patients, the 
placement of a nasopharyngeal airway to administer supplemental oxygen may be a 
good solution, as it can ensure an open airway and does not interfere with endoscopic 
procedures.

The Wei nasal jet tube (WNJT, Well Lead Medical Co. Ltd., Guangzhou, China) is a 
new special nasopharyngeal airway made of soft material with many functions, such 
as airway opening, supraglottic jet oxygenation and ventilation, and carbon dioxide 
monitoring[5]. Our previous work in patients with a normal body mass index (BMI) 
showed that the WNJT, when compared with a nasal cannula for supplemental oxygen 
at 5 L/min, was more effective at preventing hypoxemia during gastroscopy with 
propofol mono-sedation[6]. For obese patients at increased risk of hypoxemia during 
UGI endoscopy with sedation, however, it remains unclear whether the WNJT is an 
effective and safe tool for administering supplemental oxygen. Thus, this single-center, 
prospective, randomized controlled trial (RCT) was designed to compare the efficacy 
and safety of the WNJT vs a nasal cannula for supplemental oxygen during gastro-
scopy with propofol mono-sedation in obese patients.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i20/5479.htm
https://dx.doi.org/10.12998/wjcc.v9.i20.5479
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MATERIALS AND METHODS
Patient population and study design
This study was approved by the Ethics Committee of Beijing Friendship Hospital, 
China (Ethics Committee number: 2017-P2-009-02). The trial protocol has been 
registered with the Chinese Clinical Trial Registry (registration number: ChiCTR-IOR-
17013089) and published[7]. This prospective RCT was conducted in the Endoscopy 
Center of Beijing Friendship Hospital, Capital Medical University.

Adult patients scheduled for gastroscopy with propofol mono-sedation between 
November 2017 and December 2018 were recruited. The inclusion criteria were male 
or female obese patients; ages 18 to 65 years; a BMI of 30 kg/m2 or more; American 
Society of Anesthesiologists (ASA) physical status classifications 1-2; and the ability to 
give informed consent. The exclusion criteria included patients with a BMI of less than 
30 kg/m2; a history of coagulopathy or nose bleeding; severe cardiac, pulmonary, 
hepatic or renal disease; an infection of the mouth, nose, or throat; or an allergy to 
propofol, eggs, soybean, or albumin.

All included patients provided written informed consent. Based on a random 
number table generated by a computer, patients were randomly assigned to the WNJT 
or nasal cannula group. After patients entered the examination room, topical 
anesthesia of the upper airway was administered by gargling a 2% lidocaine gel, and 
routine monitoring, including blood pressure, heart rate, and pulse oxygen saturation 
(SpO2) was performed.

Patients were placed in the lateral position and were asked to take deep breaths 
with 100% oxygen for pre-oxygenation until an end-tidal oxygen concentration of 88%-
90% was reached. Then, sedation was induced with slow intravenous injection of 
propofol. The sedation depth was evaluated according to the modified Observer’s 
Assessment of Alertness/Sedation (MOAA/S) score[8]. According to our routine 
practice, deep sedation with a MOAA/S score of 1 was first obtained to ensure 
successful insertion of the gastroscope tube and decrease adverse responses to the 
insertion of the gastroscope tube into the upper airway. During gastroscopy, moderate 
sedation with a MOAA/S score of 2 or 3 was maintained with additional propofol of 
20-30 mg as necessary.

Before sedation, two sprays of ephedrine were applied to each nostril for all 
patients. The selected naris for the placement of the WNJT was the naris that the 
patient reported to be more patent. After adequate depth of sedation was obtained and 
before gastroscopy was initiated, either a WNJT or a nasal cannula was placed for 
supplemental oxygen. After inserting the WNJT, its position in the upper airway was 
re-examined by gastroscopy and adjusted as appropriate, if necessary. If the insertion 
of the WNJT was difficult via the selected nasal passage, insertion in the contralateral 
side was attempted. If still unsuccessful after three attempts, the insertion of the WNJT 
was deemed a failure. During gastroscopy, 5 L/min oxygen was continuously 
delivered through the built-in channel of the WNJT and nasal cannula in the two 
groups. After gastroscopy, both the WNJT and nasal cannula were removed before full 
recovery from sedation.

Observed variables
The lowest SpO2 during gastroscopy was noted. Throughout gastroscopy, if 
hypoxemia (SpO2 < 90%) occurred, treatment measures included (1) no additional 
drug; (2) audio or painful stimulation; (3) an increase in the oxygen flow from 5 to 8 
L/min; (4) airway opening with the jaw thrust maneuver; (5) the removal of the 
gastroscope tube and the use of facemask ventilation; or (6) endotracheal intubation 
for artificial ventilation if the above measures were unsuccessful[1,3,9].

The main study endpoint was the incidence of hypoxemia, including mild (SpO2 = 
75%-89% for < 60 s) and severe hypoxemia (SpO2 < 90% for > 60 s or < 75% at any time)
[5]. The secondary endpoints included (1) the lowest SpO2 during gastroscopy; (2) 
interventions to manage hypoxemia, including jaw thrust, facemask ventilation, 
and/or endotracheal intubation, as described above; (3) adverse events, such as 
epistaxis, body movement and cough during gastroscopy, and postoperative sore 
throat; and (4) satisfaction among anesthetists, 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
[10]. Postoperative sore throat was assessed at the time of consciousness recovery and 
30 min later. At 30 min after the procedure, satisfaction among anesthetists, physicians 
and patients was evaluated using a 10-point scale and classified as follows: Poor, 1-4; 
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fair, 5-7; and good, 8-10[11].

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.

The sample size was calculated with Pass software (version 11.0, NCSS, LLC, 
Kaysville, UT, United States). The two independent proportions procedure was used. 
According to our preliminary experimental results, the incidence of hypoxemia in 
obese patients during gastroscopy with propofol mono-sedation was 22%; thus, 22% of 
patients in the nasal cannula group were expected to develop hypoxemia. P1 and P2 
were calculated based on the assumption that the WNJT would achieve a reduction in 
the incidence of hypoxemia from 22% to 11%. Given an α = 0.05 and a power of 80%, it 
was estimated that 140 patients per group would be required for our study. Assuming 
a dropout rate of 10%, a total of 308 patients (154 in each group) would be required.

Our study data were managed by statisticians from the Clinical Research Institute of 
Beijing Friendship Hospital. An interim analysis was performed by the Data and 
Safety Monitoring Board of our hospital when data from 103 patients were obtained. 
The results of the interim data analysis suggested that the study could be terminated, 
as the primary endpoint and secondary endpoints had been reached. Thus, we decided 
to halt the participation of any additional individuals, even though the initial 
estimation of sample size had been assumed to be approximately 308 patients.

Statistical analysis
Statistical analysis of data was performed using SPSS (version 23.0) by a blinded 
statistician from the Clinical Research Institute of Beijing Friendship Hospital. Data 
were summarized as means ± SD or medians (25th and 75th percentiles) for continuous 
data and as frequencies and percentages for categorical data. For continuous data, the 
characteristics and outcomes of the two groups were compared using the Student's t-
test or Wilcoxon-Mann-Whitney test based on the viability of the normality assump-
tion. The categorical characteristics and outcomes of the two groups were compared 
by the chi-square or Fisher's exact test. A P value < 0.05 was considered statistically 
significant.

RESULTS
The flow chart of the included and excluded patients in this study is shown in 
Figure 1. A total of 659 subjects were enrolled, and 556 were excluded. Thus, 103 
patients were included in the study and randomly assigned. After randomization, 
however, 2 patients were further excluded because of a failed insertion of the WNJT. 
Ultimately, 49 patients in the WNJT group and 52 in the nasal cannula group were 
used for data analysis. The baseline characteristics of the study subjects were not 
significantly different between groups. However, the total propofol dosage was 
significantly lower in the nasal cannula group than in the WNJT group (Table 1).

The occurrence of mild and severe hypoxemia during gastroscopy is shown in 
Figure 2, and the lowest SpO2 and the occurrence of adverse events and interventions 
related to hypoxemia during gastroscopy are listed in Table 2. The incidence of severe 
hypoxemia during gastroscopy (2% vs 7.7%) was comparable between groups, but the 
incidence of mild hypoxemia (6.1% vs 30.8%) and total incidence of hypoxemia (8.1% 
vs 38.5%) during gastroscopy were significantly decreased in the WNJT group 
compared with the nasal cannula group. The lowest SpO2 during gastroscopy was 
significantly higher in the WNJT group than in the nasal cannula groups. Furthermore, 
the use of airway opening maneuvers to correct hypoxemia during gastroscopy was 
significantly less common in the WNJT group than in the nasal cannula group. In the 
WNJT group, minimal to moderate epistaxis was noticed by gastroscopy in three 
patients. In the nasal cannula group, no patients had epistaxis, but four patients 
required an interruption of the endoscopic procedure for facemask ventilation to 
correct hypoxemia. In addition to a significantly higher incidence of epistaxis in the 
WNJT group, the two groups were comparable with respect to other adverse events. 
The satisfaction of patients was not significantly different between groups, but 
satisfaction among both anesthetists and physicians was significantly higher in the 
WNJT group (Table 3).
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DISCUSSION
As obese patients have altered anatomy of the airway, reduced functional residual 
volume of the lungs and decreased compliance of the chest wall, hypoxemia caused by 
transient respiratory depression and airway obstruction is very common during 
painless UGI endoscopy with sedation or anesthesia[12,13]. In fact, obesity has been 
identified as an independent risk factor for sedation-related adverse events, including 
hypoxemia during UGI endoscopy with sedation[4,14,15]. By comparing the efficacy 
and safety of the WNJT to a conventional nasal cannula for supplemental oxygen 
during gastroscopy under propofol mono-sedation in obese patients with a BMI of 30 
kg/m2 or more, the main findings of this study were as follows: (1) with 5 L/min 
supplemental oxygen, the use of the WNJT compared with conventional nasal cannula 
significantly increased SpO2 levels and decreased the occurrence of hypoxemia and the 
use of airway opening maneuvers during gastroscopy; (2) other than a significantly 
higher incidence of minimal to moderate epistaxis in patients using the WNJT, the 
occurrence of other adverse events was similar between the devices; and (3) the two 
devices produced comparable satisfaction among patients, but the WNJT provided 
greater satisfaction among anesthetists and physicians. These results suggest that the 
WNJT may be a useful tool with a clinically acceptable risk-benefit ratio for the 
prevention of hypoxemia during gastroscopy with propofol mono-sedation in obese 
patients.

Our results showed that the use of the WNJT compared to a conventional nasal 
cannula for supplemental oxygen can significantly improve oxygenation and decrease 
the occurrence of hypoxemia in obese patients undergoing gastroscopy with propofol 
mono-sedation. This finding is consistent with the previous findings in Xiao’s study 
comparing a conventional nasopharyngeal airway to a nasal cannula for supplemental 
oxygen in obese patients undergoing UGI endoscopy with propofol sedation[12]. 
These results at least indicate that the WNJT is as effective as the conventional 
nasopharyngeal airway for the maintenance of ventilation and the prevention of 
hypoxemia during UGI endoscopy with propofol sedation in obese patients.

Given that inserting a conventional nasopharyngeal airway is an invasive 
procedure, the risk of nasal passage injury is always a concern. It has been reported 
that the incidence of epistaxis when using a conventional nasopharyngeal airway is 
approximately 5%-12.5%[16-19]. In our present study, epistaxis was observed in only 3 
obese patients using the WNJT, with a 6.1% incidence of epistaxis (3/49). Our previous 
work in patients with a normal BMI showed that the incidence of epistaxis by WNJT 
insertion was 4.9% (7/144)[6]. This indicates that the WNJT does not significantly 
increase the occurrence of epistaxis in obese patients compared to patients with a 
normal BMI. However, Qin et al[5] reported a low incidence of epistaxis of 0.7% 
(4/596) in patients receiving supplemental oxygen with the WNJT during UGI 
endoscopy with propofol sedation and 2% (12/592) in patients receiving supraglottic 
jet oxygenation and ventilation with the WNJT, respectively[5]. In contrast, when 
supraglottic jet oxygenation and ventilation were carried out with the WNJT, an 
incidence of epistaxis as high as 16% was reported by Zha et al[20] in sedated patients 
undergoing flexible bronchoscopy (16/137) and by Wu et al[21] in anesthetized 
patients receiving intubation with fiber optic bronchoscopy (4/25). As the details of 
the assessment criteria for epistaxis in other studies are not provided, the exact reasons 
for these different findings remain unclear. Taking into consideration a comprehensive 
analysis of data obtained from our study and from other studies[5,6,20,21], the mean 
incidence of epistaxis with the WNJT, which is approximately 3% (46/1543), seems 
lower than that seen with a conventional nasopharyngeal airway as reported in 
previous studies[16-19].

In our study, gastroscopic procedure time was not significantly different between 
groups, indicating that the insertion of the WNJT compared with the placement of a 
conventional nasal cannula does not significantly prolong gastroscopic procedure 
time. This may be mainly because the insertion of the WNJT is a simple procedure that 
operators can easily master. However, the total propofol dosage was significantly 
decreased in the nasal cannula group compared with the WNJT group. This may be 
because the insertion of the WNJT can produce stronger stimulation to the nasal 
passage and the upper airway. Regardless, the difference in median propofol dosages 
between groups was only 30 mg. For most obese patients, this small difference in 
median propofol dosages would not be clinically significant.

Our study showed that the two devices produced comparable satisfaction among 
patients, but the WNJT provided improved satisfaction among anesthetists and 
physicians. These findings may be related to the following factors. (1) The use of the 
WNJT involves an invasive procedure, although it is inserted after adequate sedation 
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Table 1 Baseline characteristics of patients, procedure time and total propofol dosages

Characteristic WNJT group, n = 49 Nasal cannula group, n = 52 P value

Age (yr) 37.89 ± 13.7 37.5 ± 12.5 0.892

Height (m) 1.7 ± 0.1 1.7 ± 0.1 0.293

Weight (kg) 100.7 ± 17.0 96.4 ± 18.2 0.217

Sex (M/F) 19/30 16/36 0.398

Body mass index (kg/m2) 35.6 ± 4.8 34.7 ± 4.1 0.316

Baseline SpO2 (%) 97.1 ± 1.5 97.1 ± 1.6 0.982

ASA physical status grade (I/II) 22/27 23/29 0.946

Procedure times (min) 4.6 ± 0.9 4.8 ± 0.4 0.065

Total propofol dosages (mg) 229.4 ± 41.7 210.2 ± 45.4 0.030

Data are presented as the mean ± SD or number of patients. ASA: American Society of Anesthesiologists; SpO2: Pulse oxygen saturation; WNJT: Wei nasal 
jet tube.

Table 2 The lowest pulse oxygen saturation, interventions related to hypoxemia and adverse events

WNJT group, n = 49 Nasal cannula group, n = 52 P value

Lowest SpO2 during gastroscopy 95.5 ± 4.3 90.0 ± 7.0 0.000

Airway opening maneuvers 7 (14.3) 36 (69.2) 0.000

Facemask ventilation 0 (0) 4 (7.7) 0.118

Body movement 7 (14.3) 5 (9.6) 0.468

Cough 5 (10.2) 4 (7.7) 0.926

Epistaxis (0/1/2/3) 0/2/1/0 (6.1) 0/0/0/0 (0) 0.111

Sore throat 2 (4.1) 1 (1.9) 0.610

Data are presented as the mean ± SD or the number of patients (percent), as needed. SpO2: Pulse oxygen saturation; WNJT: Wei nasal jet tube.

Table 3 Satisfaction of physicians, anesthetists and patients

WNJT group, n = 49 Nasal cannula group, n = 52

Good Fair Poor Good Fair Poor
P values

Physicians 49 (100) 0 (0) 0 (0) 46 (88.5) 5 (9.6) 1 (1.9) 0.015

Anesthetists 46 (93.9) 2 (4.1) 1(2.0) 38 (73.1) 12 (23.1) 2 (3.8) 0.006

Patients 49 (100) 0 (0) 0(0) 52 (100) 0 (0) 0 (0) 1.000

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

and removed before full recovery of sedation. Furthermore, epistaxis occurred in only 
a few patients in whom the WNJT was used, and the incidence of postoperative sore 
throat was same with the two devices. These findings may account for the similar 
satisfaction of patients with the two devices; and (2) The occurrence of adverse events 
and the need for the use of interventions to address adverse events during UGI 
endoscopy with sedation are the main determinants of satisfaction among anesthetists 
and physicians[22]. The higher incidence of hypoxemia and more frequent need for 
conventional airway opening maneuvers during gastroscopy in patients in whom a 
nasal cannula was used may explain why both anesthetists and physicians were more 
satisfied with the WNJT.
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Figure 1 Flow chart of included and excluded patients in this study. ASA: American Society of Anesthesiologists; BMI: Body mass index; SpO2: Pulse 
oxygen saturation; WNJT: Wei nasal jet tube.

There are some limitations in our study design that deserve special attention. First, 
the insertion of the WNJT after sedation and the removal of the WNJT before full 
recovery of sedation make patients blind to group assignment, but investigators are 
not similarly blinded to which devices are used. Therefore, the present study is a 
single-blinded trial with potential biases of outcome assessment. Second, the duration 
of gastroscopy in our study was relatively short, commonly approximately 5 min. 
Consequently, our results should not be extrapolated to other settings with a longer 
duration of UGI endoscopic procedures, such as endoscopic retrograde cholangiopan-
creatography. Third, propofol mono-sedation was used in this study. As various 
sedation regimens may result in different effects on respiratory function during UGI 
endoscopy[23,24], our results are not representative of patients undergoing UGI 
endoscopy using propofol combined with other sedatives, including midazolam or 
opioids. Fourth, the subjects in our study were obese patients ages 18-65 years, with 
ASA physical status classifications 1-2. The available evidence indicates that age can 
significantly affect the pharmacokinetics and pharmacodynamics of propofol[25]. 
Furthermore, the occurrence of adverse events during UGI endoscopy with propofol 
sedation has been significantly associated with increased age and ASA physical status 
classifications greater than 2[26,27]. Thus, our results can also not be extrapolated to 
elderly obese patients and obese patients with multiple comorbidities. Consequently, 
further clinical trials to address the above issues are needed.
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Figure 2 Incidences of mild, severe and total hypoxemia. aP < 0.05. WNJT: Wei nasal jet tube.

CONCLUSION
In summary, this single-center, prospective RCT demonstrates that with 5 L/min 
supplemental oxygen, the WNJT, compared with a conventional nasal cannula, can 
significantly reduce the occurrence of hypoxemia and provide increased satisfaction 
among anesthetists and physicians, although its use may lead to mild epistaxis in a 
few patients. In view of a better risk-benefit ratio, the WNJT should be recommended 
as an alternative tool to provide supplemental oxygen for the prevention of hypoxemia 
during gastroscopy with propofol mono-sedation in obese patients.

ARTICLE HIGHLIGHTS
Research background
Hypoxemia by respiratory depression and airway obstruction during upper 
gastrointestinal endoscopy with sedation is a common concern, especially in obese 
patients. The nasal cannula is one of the most convenient tools for supplemental 
oxygen, but it cannot overcome upper airway obstruction. Compared with a nasal 
cannula (prongs), a conventional nasopharyngeal airway can provide improved 
efficiency of supplemental oxygen 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 find new effective measures for administering supplemental oxygen 
during upper gastrointestinal endoscopy with sedation. The Wei nasal jet tube (WNJT) 
is a new special nasopharyngeal airway made of soft material. Our previous work in 
patients with normal body mass index (BMI) demonstrated that the WNJT compared 
with a nasal cannula for supplemental oxygen at 5 L/min is more effective for the 
prevention of hypoxemia during gastroscopy with propofol mono-sedation. For obese 
patients with an increased risk of hypoxemia during gastroscopy with sedation, 
however, it remains unclear whether the WNJT is an effective and safe tool for supple-
mental oxygen.

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

Research methods
To address the question of whether the WNJT performs better than nasal cannula 
(prongs) for the prevention of hypoxemia during gastroscopy with propofol mono-
sedation when moderate oxygen flow is provided in obese patients, we designed this 
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study as a prospective, randomized controlled trial in which patients with a BMI of 30 
kg/m2 or greater, undergoing elective gastroscopy with propofol mono-sedation, were 
randomized into the two groups to receive either the WNJT or a nasal cannula for 
supplemental oxygen at a 5 L/min flow rate. The primary endpoint was the incidence 
of hypoxemia and of severe hypoxemia during gastroscopy.

Research results
A total of 103 obese patients were randomized into the two groups, but 49 patients in 
the WNJT group and 52 patients in the nasal cannula group were used for data 
analysis, because two patients in the WNJT group were excluded. The total incidence 
of hypoxemia and of severe hypoxemia during gastroscopy was significantly 
decreased in the WNJT group compared with the nasal cannula group. Epistaxis by 
device insertion in the WNJT group occurred in three patients. Other than epistaxis, 
the occurrence of adverse events was similar between the devices. The two devices did 
not produce a statistically significant difference in patient satisfaction, but the WNJT 
did provide increased satisfaction among anesthetists and physicians.

Research conclusions
During gastroscopy with propofol mono-sedation in obese patients, the WNJT, 
compared with a nasal cannula for supplemental oxygen, can significantly reduce the 
occurrence of hypoxemia and improve satisfaction among anesthetists and physicians, 
although its use may lead to epistaxis in a few patients.

Research perspectives
With a moderate oxygen flow of 5 L/min, the WNJT performs better than a nasal 
cannula (prongs) for the prevention of hypoxemia during gastroscopy with propofol 
mono-sedation in obese patients. Thus, in view of a clinically acceptable risk-benefit 
ratio, the WNJT should be recommended as an alternative tool for supplemental 
oxygen for the prevention of hypoxemia during gastroscopy with propofol mono-
sedation in obese patients.
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