
Introduction
COVID-19, a respiratory disease that spreads via direct contact
or through droplet transmission, has caused a major disruption

in the healthcare system since it was first identified in 2019 [1].
Endoscopic procedures during the pandemic were divided into
urgent endoscopy, semi-urgent endoscopy, and elective endos-
copy, with the aim of preventing infection among healthcare
professionals and providing necessary medical services [2]. For
patients who required urgent gastroscopy, the face-to-face
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ABSTRACT

Background and study aims Endoscopists have been at

increased risk because of their direct contact with patients

during the COVID-19 pandemic. For patients, being diag-

nosed with and monitored for gastrointestinal cancer and

digestive diseases in timely fashion has been challenging,

given pandemic-related adjustments in endoscopy depart-

ments. We developed a novel noncontact magnetically con-

trolled capsule endoscopy (ncMCE) system in our medical

center. In the current study, we aimed to evaluate the feasi-

bility and safety of ncMCE for gastric examination.

Patients and methods Patients were randomly assigned

to groups that received ncMCE or MCE in a 1:1 ratio from

March 26, 2020 to April 26, 2020. Primary endpoints were

feasibility assessed by completion rate (CR) and safety

based on the occurrence of adverse events (AEs) including

infection. Secondary endpoints included maneuverability

of endoscopists, pre-procedure perception and post-proce-

dure satisfaction of patients, gastric examination time

(GET), and diagnostic yield (DY).

Results Forty patients were enrolled with 100% CR in both

groups without any AEs. Neither the endoscopist nor the

patients were infected with severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2) within 14 days after

gastric examination. There were no significant differences

in maneuverability (19.3 vs. 20.0, P=0.179), pre-procedure

perception (9 vs. 9, P=0.626) and post-procedure satisfac-

tion (45 vs. 44, P= 0.999), ord DY (20% vs. 30%, P=0.465).

Conclusions ncMCE is a feasible and safe method of gas-

tric examination, which has the potential to protect both

medical staff and patients from COVID-19 infection while

providing serving as an essential endoscopy service.
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contact with endoscopists, aggressive suctioning, and cough-
ing [3] during examination brought opportunities for transmis-
sion. Considering the reduced endoscopy volume in most
endoscopy departments, diagnosis of patients who needed
semi-urgent endoscopy and elective endoscopy may have
been delayed [4]. Therefore, focusing on how to return to gra-
dually return to provision of routine endoscopy services while
maintaining safety for endoscopists deserves attention [5].

Capsule endoscopy provides a great view of the gastrointes-
tinal tract through uyse of a miniature, pill-sized camera and it
is as accurate as other gastrointestinal endoscopy modalities
[6]. Its unique advantages include single use, excellent toler-
ance, and minimal medical staff requirement, which reduces
the risk of exposure to pathogenic microorganisms and cross-
infection [7] and makes it an appropriate method for examining
and triaging an endoscopy department during the COVID-19
pandemic [8].

However, capsule endoscopy cannot be used to avoid face-
to-face contact between endoscopists and patients who have
asymptomatic COVID-19 cases [9]. Herein, we describe a novel
noncontact magnetically controlled capsule endoscopy
(ncMCE) system using a remote control system to separate
endoscopists and patients physically, which was developed
and tested in our medical center [10, 11]. The objective of the
present study was to evaluate the feasibility and safety of
ncMCE for gastric examination.

Patients and methods
Study design and patients

This study was a pilot, open-label, randomized controlled trial
approved by the institutional review board of Shanghai Chan-
ghai Hospital and registered at ClinicalTrials.gov (NCT
04389333). All of the diagnostic and therapeutic modalities
were carried out in accordance with the approved guidelines.

Beginning on March 26, 2020, we consecutively recruited 40
patients in Changhai Hospital using predefined inclusion crite-
ria and exclusion criteria. After fully understanding the proce-
dure of ncMCE and this study, patients who gave informed con-
sent were randomly assigned into ncMCE and MCE groups (in a
1:1 ratio) by using a stratified block randomization (fixed block
size four). Randomization was based on a computer-generated
list of random numbers using SPSS software (version 22.0, SPSS
Inc., Chicago, Illinois, United States). Only after the enrolled
participants completed all baseline assessments did the endos-
copist inform them about their allocation. Eligible patients
were adults (≥18 years of age) undergoing outpatient MCE. Pa-
tients with any of the following conditions were excluded: (1)
dysphagia or symptoms of gastric outlet obstruction, suspect-
ed or known intestinal stenosis, overt gastrointestinal bleeding,
fistulas and strictures; (2) history of upper gastrointestinal sur-
gery or suspected delayed gastric emptying; (3) poor general
condition, asthma or claustrophobia; (4) implanted metallic de-
vices such as pacemakers, defibrillators, artificial heart valves
or joint prostheses; (5) pregnancy or mental illness; (6) current
participation in another clinical study; or (7) difficulty commu-
nicating.

Study intervention

The MCE system (Ankon Technologies Co., Ltd. Shanghai, Chi-
na) consists of a guidance C-arm magnet robot, a computer
workstation with ESNavi software, endoscopic capsule, capsule
locator, and a vest-like data recorder that can receive capsule
signal from both sides [12]. The ncMCE system adds a remote
control workstation and an audio-visual exchange system to
the original well-established MCE system, which was developed
and tested at our medical center [10]. To simplify the prepara-
tion process, we embedded the data recorder in the examina-
tion bed. The ncMCE system separates endoscopist and pa-
tients in two rooms (control room for endoscopist and exami-
nation room for patients), offering physical isolation for nonin-
vasive gastric examination during the pandemic (▶Fig. 1) [11].

Patients were required to report personal history and have
chest computed tomography or nucleic acid testing to exclude
COVID-19 infection within 3 days before their examination. Pa-
tients who are confirmed to have a COVID-19 infection and
symptoms of pneumonia should be treated at special medical
institutions first. Only when this population needs immediate
endoscopy should those procedures be done in specific wards
that have COVID-19 infection prevention protocols in place
[13].

On arrival at the hospital in the morning after an overnight
fast (> 8 hours), each patient took a 400-mg simethicone sus-
pension dissolved in 100mL water 40 minutes before they in-
gested the capsule ingestion according to standardized gastric
preparation [14]. Another 800 to 1000mL of water could be
taken 10 minutes before capsule ingestion to distend the stom-
ach [12]. Then, a patient’s hands were disinfected and they
were given the data recorder after entering the examination
room. Next, a patient laid down on the examination bed next
to the computer workstation, assumed the supine or left-lateral
decubitus position, and swallowed the capsule, which had al-
ready been activated. An endoscopist controlled capsule move-
ment with the help of a magnet robot using two joysticks in
front of the workstation or automatically using a default
mode. To ensure that the gastric mucosa was completely visu-
alized, the endoscopist directed a patient to change position to
supine and right-lateral decubitus. In the ncMCE group, a pa-
tient and the endoscopist entered two rooms through different
routes and gastric preparation was under the remote guidance
[15]. The audio-visual exchange system provided a platform for
the endoscopist to see and communicate with a patient during
examination. The data recorder was embedded in the examina-
tion bed to avoid cross-infection of COVID-19 among patients
and simplify the disinfection process.

Enhanced personal protective equipment (PPE) including an
N95 mask, isolation gown with water resistance, head cover,
eye protection, and face shield [11] should be worn by medical
staff in the capsule endoscopy examination room when per-
forming MCE. The steps for donning and doffing PPE were
strictly followed, according to the standard process [16]. Medi-
cal masks were used as basic PPE for endoscopists in the ncMCE
group (Supplementary material, Table 1) [17]. After each ex-
amination, the returned data recorder was disinfected using ul-

E164 Zhu Jia-Hui et al. Noncontact magnetically controlled… Endosc Int Open 2022; 10: E163–E171 | © 2022. The Author(s).

Original article



traviolet light, 75% alcohol, or ethylene oxide and the sheets on
the bed were replaced.

Data collection

Information on the basic characteristics of the enrolled patients
was collected prospectively. Each patient was followed up for 2
weeks by telephone and hospital information system to confirm
capsule excretion and any adverse events (AEs), including COV-
ID-19 infection. The maneuverability questionnaire for the
endoscopist and improved questionnaire on pre-procedure
perception and post-procedure satisfaction for patients were
completed after the examination. To avoid systematic bias, a
single endoscopist (W.Z.) performed each examination and
made the diagnoses for all enrolled patients immediately. The
evaluation of completion was made by another blinded re-
searcher (J.H.Z.).

Study outcomes

The primary endpoints were feasibility assessed by completion
rate (CR) and safety evaluated by the occurrence of AE. CR was
defined as complete observation of the cardia, fundus, body,
angulus, antrum, and pylorus of the stomach with no technical
failure. Technical failure included incomplete observation, di-
rect contact in the ncMCE group, and examination discontinua-
tion. The safety of ncMCE was evaluated 2 weeks after the pro-
cedure for any AEs, such as infection with SARS-CoV-2 and cap-
sule-related AEs including abdominal pain, nausea, vomiting,

and capsule impaction or retention. In the current study, the
endoscopist was continuously monitored for infection until 2
weeks after the last examination.

Secondary endpoints included maneuverability score, pre-
procedure perception and post-procedure satisfaction of pa-
tients, gastric examination time (GET), and diagnostic yield
(DY). The maneuverability of the ncMCE system was evaluated
with a questionnaire that consisted of signal transmission qual-
ity (stability and fluency), endoscopist comfort (strength need-
ed to control joysticks and degree of fatigue), visualization of
gastric mucosa (whether the mucus, foam in the stomach, and
gastric fullness affected observation of gastric mucosa) and
compliance of patients (patient ability to readily and correctly
follow verbal instructions to change positions to assist in opti-
mizing gastric views). The score for each index was 1 to 5, with
1 as the worst and 5 as the best, respectively, and a total rang-
ing from 4 to 20. All patients were asked about the comfort and
acceptability of the procedure using an improved pre-proce-
dure perception and post-procedure satisfaction question-
naire, which was reviewed ease of swallowing, pain or discom-
fort experienced during and after the procedure, overall toler-
ability and convenience of the procedure, and knowledge, ne-
cessity for, and acceptability of ncMCE (Supplementary mate-
rial, Questionnaire 1) [18]. GET was defined as the time taken
for gastric examination and determined using a digital stop-
watch in the ESNavi software. DY or detection rate was calculat-
ed using the following formula: number of patients with posi-

▶ Fig. 1 Schematic diagram of noncontact magnetically controlled capsule endoscopy Real-time communication via audio-visual exchange
system and magnetic control precisely by a remote-controlled workstation ensured the safety of endoscopists and avoided the risk of cross-in-
fection. Originally published in Liao Z, He S, Sha W, et al. Capsule endoscopy practice during the COVID-19 pandemic: Recommendations from
the Capsule Endoscopy Group of the Chinese Society of Digestive Endoscopy. Endosc Int Open 2021; 9: E280–E283. Permission for reuse has
been obtained from the authors.
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tive findings divided by the total number of patients that under-
went examination.

Statistical analysis

As a pilot study to evaluate the feasibility and safety of ncMCE,
the sample size was not calculated [19]. Considering the cap-
sule endoscopy volume of Changhai Hospital during the pan-
demic, we planned to recruit 40 patients into two groups. Basic
characteristics were presented as means with standard devia-
tions for continuous variables such as age, body mass index
(BMI), and percentages for binary variables including sex, med-
ical history, and symptoms. Quantitative data were summarized
with parametric statistics, mean and standard deviation, or
nonparametric statistics, median, and interquartile range
(IQR), whereas categorical data were presented as frequency
(percentage).

Under the condition of normal distribution and homogene-
ity of variance, variance analysis was used to compare the dif-
ference in mean between groups, while a K-W test was used to
compare the difference in distribution between groups and
Fisher’s test was used to compare the two and disordered mul-
ti-classification data of subjects under the condition that
homogeneity of variance was not satisfied. All reported P values
are two-sided and differences that reached P<0.05 were con-
sidered statistically significant. Statistical analyses were per-
formed with SPSS (version 22.0, SPSS Inc., Chicago, Illinois, Uni-
ted States).

Results
Patients

From March 26, 2020 to April 26, 2020, 40 patients (21 men
and 19 women) were enrolled and included in the analysis. Of
them, 20 accepted MCE and 20 underwent ncMCE according
to the random number table. The mean BMI of patients was
23.27 kg/m2 and the indications in patients were counted (ab-
dominal pain, 12 [30.0%]; abdominal distension, 13 [32.5%];
health checkup, 10 [25.0%]; acid reflux, 2 [5.0%]; and miscella-
neous, 3 [7.5%]). Ten of 40 patients (25%) had a history of sur-
gery. Baseline patient characteristics are shown in ▶Table 1.

Feasibility and safety

MCE and ncMCE were successfully performed on all patients
with 100% CR in both groups. No infection and any suspicious
symptoms in patients or the endoscopist or capsule-related
AEs were reported during the 2-week follow-up period.

Maneuverability score

The median maneuverability score in the ncMCE group was
19.25 (IQR, 18.6–20.0), which was not significantly different
than in the MCE group (median, 20.0; IQR, 19.0–20.0; P=
0.179). The transmission quality in the ncMCE group (median,
4.5; range, 4.5–5.0) was significantly lower (P<0.001) than in
the MCE group (median 5.0; range, 5.0–5.0), which was accept-

▶Table 1 Baseline characteristic.

ncMCE group (n=20) MCE group (n=20) P value

Male 11 8 0.342

Age, y, mean ± SD 46.1 ± 14.8 53.5 ± 9.2 0.067

Body mass index, kg/m2, mean ± SD 23.1 ± 3.3 23.5 ± 3.2 0.698

History of abdominal surgery 4 (20%) 6 (30%) 0.465

Diabetes 2 (10%) 1 (5%) 0.999

Smoking history 3 (15%) 6 (30%) 0.449

Drinking history 6 (30%) 7 (35%) 0.736

Indication

▪ Symptoms 16 (80%) 14 (70%) 0.716

▪ Health checkup 4 (20%) 6 (30%) 0.716

Indication

▪ Abdominal pain 9 (45%) 3 (15%) 0.038

▪ Abdominal distension 7 (35%) 6 (30%) 0.736

▪ Acid reflux 0 (0%) 2 (10%) 0.487

▪ Health checkup 4 (20%) 6 (30%) 0.465

▪ Others 0 (0%) 3(15%) 0.231

The other indications of MCE group include one with belching, one for clinical review of gastric ulcer, and one with esophageal pain.
The counting data was described by n (%).
ncMCE, noncontact magnetically controlled capsule endoscopy; MCE, magnetically controlled capsule endoscopy; SD, standard deviation.
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able for endoscopists. Whereas the comfortableness, visualiza-
tion and compliance of patients were similar in both groups
(▶Table2).

Pre-procedure perception and post-procedure
satisfaction

There was no significant difference in pre-procedure percep-
tion (9 vs. 9, P=0.626) or post-procedure satisfaction (45 vs.

44, P = 0.999) in patients in the two groups (▶Table3). Time
off work for all the patients was less than 6 hours as a result of
ncMCE or MCE. Both ncMCE and MCE were acceptable to them
(score for 15th question≥2) with no inconvenience. Ninety-five
percent of patients agreed with the necessity for ncMCE during
the pandemic (score for 13th question≥2).

▶Table 2 Maneuverability of ncMCE and MCE.

ncMCE group (n=20) MCE group (n=20) P value

Maneuverability, median (IQR)

▪ Transmission quality 4.5 (4.5–5) 5 (5–5) 0.001

▪ Comfortableness 5 (5–5) 5 (5–5) 0.487

▪ Visualization 5 (5–5) 5 (4–5) 0.716

▪ Compliance of patients 5 (5–5) 5 (5–5) 0.999

▪ Total 19.25 (18.63–20) 20 (19–20) 0.179

The signals transmission quality includes the stability and fluency of image and the comfortableness of endoscopist includes the strength to control joysticks and
fatigue degree, which are based on the score of MCE group is 5 (Supplementary material, questionnaire 2).
ncMCE, noncontact magnetically controlled capsule endoscopy; MCE, magnetically controlled capsule endoscopy; IQR, interquartile range.

▶Table 3 Pre-procedure perception and post-procedure satisfaction.

Item ncMCE group (n=20) MCE group (n=20) P value

Pre-procedure patient
perception, median (IQR)

▪ General anxiousness 4 (3–4) 4 (3–4) 0.802

▪ Fear of pain 4 (4–4) 4 (4–4) 0.553

▪ Understanding 1 (1.0–1.8) 1 (1–1) 0.077

▪ Total 9 (8–9) 9 (8–9) 0.626

Post-procedure patient
satisfaction, median (IQR)

▪ Ease of swallowing 4 (4–4) 4 (4–4) 0.595

▪ Pain during procedure 4 (4–4) 4 (4–4) 0.152

▪ Discomfort during procedure 4 (4–4) 4 (4–4) 0.152

▪ Pain after procedure 4 (4–4) 4 (4–4) 0.317

▪ Discomfort after procedure 4 (4–4) 4 (4–4) 0.152

▪ Comfort level 4 (3–4) 3 (3–4) 0.294

▪ Selected procedure 3 (3–4) 3.5 (3–4) 0.522

▪ Overall convenience 4 (3.3–4.0) 3.5 (3–4) 0.107

▪ Missed time from work 3.5 (3–4) 4 (3–4) 0.608

▪ Necessity 3.5 (3–4) 3 (2.0–3.8) 0.121

▪ Inconvenience 4 (3–4) 3.5 (3–4) 0.174

▪ Acceptance 4 (4–4) 4 (4–4) 0.743

▪ Total 45 (42.3–46.8) 44 (42–45) 0.999

ncMCE, noncontact magnetically controlled capsule endoscopy; MCE, magnetically controlled capsule endoscopy.
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GET and diagnostic yield

The GET in the ncMCE group was 12.3 minutes on average (IQR,
7.5–16.3), which was longer than the 7.2 minutes in the MCE
group (IQR, 6.5–8.9; P =0.003). There was no obvious differ-
ence between the two groups in positive findings (P=0.465).
Four patients (20%) in the ncMCE group had positive findings
as did six patients (30%) in the MCE group (▶Table 2). Two
(10%) and three (15%) patients were diagnosed with polyps
and erosion was detected in two (10%) and one (5%) patient
in the ncMCE and MCE groups, respectively. The other two pa-
tients in the MCE group were diagnosed with ulcer (▶Fig. 2,

▶Table 4).

Discussion
To the best of our knowledge, this study is the first randomized
trial to evaluate the feasibility and safety of ncMCE compared
with MCE during the COVID-19 pandemic. We observed that
ncMCE, which had 100% CR and safety with excellent accep-
tance and tolerance, was as maneuverable as MCE and offered
physical isolation.

Since the COVID-19 outbreak, a series of infection preven-
tion measures and guidelines have been published for endos-
copy departments [20]. ncMCE is a feasible method for endos-
copists and patients, especially for high-risk gastric examina-
tion during the COVID-19 pandemic.

For endoscopists working in critical and uncertain conditions
of the pandemic, ncMCE may protect medical staff from infec-
tion with SARS-CoV-2 by ensuring physical isolation. Medical
staff are facing great challenges to their physical and mental
health. In one of the earliest documented cases of infection in
Wuhan, 29% of patients were healthcare workers [21]. A 13.7%
prevalence of SARS-CoV-2 antibodies was reported among
health workers in a large cohort study in New York State [22].
These findings remind us that the risk of infection in health
workers may higher than is expected. Standard or enhanced
PPE should be used by personnel who are on the front lines
against COVID-19. But the use of PPE leads to decreased work
efficiency and medical resource shortages [23], which can be
solved by ncMCE. In the current study, a questionnaire was
used to innovatively quantify the device’s maneuverability. We
did not detect any significant difference in the score for maneu-
verability between the two groups, except for signal transmis-

▶ Fig. 2 Findings of noncontact magnetically controlled capsule endoscopy. Representative gastric diseases observed by ncMCE (upper panel)
and MCE (lower panel). a Gastric polyp.b Antrum erosion. c Normal antrum. d Normal gastric body. e Gastric polyp. f Gastric ulcer. g Normal
gastric angle. h Normal pylorus.

▶Table 4 Diagnostic yield of ncMCE and MCE.

ncMCE group

(n=20)

MCE group

(n=20)

P value

Diagnostic yield, n (%)

▪ Polyp 2 (10%) 3 (15%)

▪ Erosion 2 (10%) 1 (5%)

▪ Ulcer 0 (0%) 2 (10%)

Total 4 (20%) 6 (30%) 0.465

ncMCE, noncontact magnetically controlled capsule endoscopy; MCE, mag-
netically controlled capsule endoscopy.
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sion quality. The endoscopist may have had to talk to the pa-
tients in the ncMCE group more frequently, but it did not affect
his or her comfortableness with the technology.

For patients who need gastric examination, ncMCE offers an
infection-free method to avoid delay in diagnosis and monitor-
ing. A study has shown that the number of patients diagnosed
with gastric cancer dropped by 49.1%, and 4.6% of gastric can-
cer patients would have higher stage with a 6-month shift dur-
ing the COVID-19 pandemic [24]. In our previous study, a cardia
gastric cancer was found in 75-year-old man with ncMCE, which
underscores the need for more suitable endoscopy during COV-
ID-19 [10]. The use of ncMCE solved the conflict between med-
ical requirement and personal protection, given the 100% CR
with AEs in our study. Safety was associated with use of strict
personal protection measures by the endoscopist for the MCE
group and physical isolation in the ncMCE group. The 100% CR
was due to the simple preparation and examination procedure,
which could be understood and completed easily by patients
through the remote guidance of the endoscopist. As a method
of gastrointestinal examination, the diagnostic ability of ncMCE
was similar to that for MCE. The standardized gastric prepara-
tion and proficient operation of the endoscopist led to good vi-
sualization of the gastric mucosa. Positive findings were pres-
ent in one-quarter of all our patients totally, which was consist
with the rate of findings in western and eastern countries [25].

Occasionally, the signal was delayed during the examination
procedure, which led to lower transmission quality and longer
GET in the ncMCE group. The data recorder in the ncMCE group
was put on the examination bed instead of being worn on the
body, so the signal receiving mode changed from bilateral to
dorsal. When patients turned to the right-lateral decubitus po-
sition, the antrum was the highest point in the whole stomach
and the farthest from the data recorder, which theoretically
may lead to longer signal transmission time. In addition, the ex-
tra time spent on communication with patients and instructing
them to change their positions also contributed to the longer
GET. However, the time to wear PPE for endoscopists and wear
the data recorder for patients can be saved in the ncMCE group.

Our study is novel in three ways. First, it was an exploration
of infection-free endoscopy for the first time, which is neces-
sary not only during COVID-19, but also in special cases, such
as patients who have influenza, radiation injury, or impaired im-
munity. Second, ncMCE provide a new method of using teleme-
dicine in endoscopy. Telemedicine or virtual visits is a part of
the emergency response in some countries [23] because of
the better view, higher precision of an operation [26], fewer
outpatient visits [27], and complete isolation between patients
and doctors [28]. The technology is developing rapidly and like-
ly will remain in place after the pandemic [29]. As with the Da-
Vinci robotic system for surgery [26], in the field of remote ma-
nipulation endoscopy, a robot-assisted system named YunSRo-
bot was shown to result in no obvious differences in percentage
of clear view time or longer inspection time, compared with
traditional manual endoscopy [30]. Unlike other telemedicine
devices, the ncMCE system can be built easily in a short time
(< 10 minutes) with no other costs except for one data line and

two computers or even a glass partition if conditional, which
means there was no extra financial burden on patients.

Third, we were particularly concerned about the maneuver-
ability for endoscopists during the pandemic and designed a
questionnaire to quantify that innovatively. According to pre-
vious studies, maneuverability is the first of three issues that
need to be resolved for use of the stomach capsule, the other
two being location and gastric preparation [31]. Maneuverabil-
ity should be focused on during the pandemic because of the
special working environment and personal protection require-
ments, which is different from the typical situation.

Some limitations of our study should be acknowledged.
First, there no patients with confirmed SARS-CoV-2 infection
were enrolled in this study because of the substantial reduc-
tions in COVID-19 transmission in China at that time [32],
which led to the 0% infection rate in both groups. However,
the technical feasibility (100% CR) shown in our study suggests
the potential for preventing COVID-19 infection, which needs
confirmation in other centers. Second, the current study was
single-center and had a small sample size with no blinding of
patients, which may have caused subjective bias. Third, to limit
subjective bias, we chose the same endoscopist for the two
groups, which made the transmission of COVID-19 between pa-
tients and endoscopist untraceable. Furthermore, as a kind of
capsule endoscopy, ncMCE also had a limitation in terms of tak-
ing biopsies and therapeutic interventions compared to eso-
phagogastroduodenoscopy (EGD) [33].

With the development of wireless communication technolo-
gy, remote surgery can be carried out, which requires high data
and speed capacity and a long operation time over a reliable
network with very low transmission delay [34]. With the help
of wireless communication technology and an artificial intelli-
gence-based auxiliary diagnostic system, a “one to many” med-
ical model and high-quality community health care system will
be built, and the shortage of endoscopists can be overcome.
Considering the requirement for epidemic prevention and con-
trol worldwide for a long time, we believe that telemedicine is
suitable for triaging patients before they arrive in the emergen-
cy department [35].

Conclusions
In conclusion, our novel ncMCE provides a feasible and safe
method of gastric examination during the COVID-19 pandemic,
which has the potential for preventing infection between
endoscopists and patients and unintended harm from diagnos-
tic delays to patients. It might be the first step in use of teleme-
dicine for capsule endoscopy.
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