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Abstract
Background The increasing elderly population and wide use of magnetic capsule endoscopy (MCE) have led to 
more attention to elderly patients.

Aim The aim of this study was to assess the performance (including transit time, cleanliness score, positive findings 
and safety) of MCE in aging patients (≥ 60 years), especially patients over 80 years old.

Methods Consecutive patients of ≥ 60 years undergoing MCE at our center from August 2017 to August 2022 
were classified into the oldest (≥ 80 years) and the older (60–79 years) groups. Esophageal transit time (ETT), gastric 
examination time (GET), small bowel transit time (SITT), and the quality of gastric preparation were compared. 
Information on examination indications, subjective discomforts, adverse events, and MCE outcomes were compared.

Results Of 293 enrolled patients, 128 patients were in the oldest group and 165 patients were in the older group. ETT 
and GET were longer in the oldest group, whereas SITT was slightly longer in the oldest patients. Visualization scores 
were significantly lower in the body and antrum in the oldest patients. The total visualization score was lower in the 
older group compared with the oldest group; however, the difference was not significant. Cleanliness scores at the 
fundus and antrum and total cleanliness scores were lower in the oldest patients compared with the older patients. 
Positive findings and ulcers and erosions in the small intestine were more common in the oldest group. One patient 
had nausea during the gastric examination. Capsule retention in the cecum occurred in one case.

Conclusion MCE was feasible and safe for aging patients. ETT and GET were markedly longer and gastric cleanliness 
and visualization were worse, while overall small intestine-positive findings were higher in the oldest patients 
compared with the older patients.
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Introduction
Life expectancy has increased throughout most of 
the world, and the incidence of gastrointestinal dis-
eases increases with increasing age. For example, pep-
tic ulcers and gastric cancer occur more frequently in 
elderly patients [1]. Esophagogastroduodenoscopy (EGD) 
is an essential method for screening gastric diseases. 
However, the standard EGD requires the insertion of 
a flexible endoscopy, resulting in discomfort and poor 
compliance in elderly patients. Although conscious seda-
tion improves the subjective endoscopy experiences of 
patients, many elderly patients have contraindications for 
sedation, and most published studies excluded patients 
over 80 years old.

Magnetic-controlled capsule endoscopy (MCE) was 
developed to completely visualize the stomach [2]. Due to 
its noninvasiveness and excellent diagnostic performance 
compared to conventional gastroscope, MCE has become 
increasingly popular [3, 4]. Recently, H. pylori infection 
status could be accurately assessed on MCE according to 
the Kyoto classification of gastritis [5]. However, gastric 
mucus, bubbles, and other residual debris obscure muco-
sal visualization [6–8]. Diagnosis of early gastric can-
cer can be improved with effective pre-medication that 
decreases mucus and bubbles during conventional EGD 
[9]. Therefore, adequate preparation of the mucosal sur-
face is critical for non-invasive tests like MCE.

MCE can also be used to examine the small intestinal 
mucosa in a single examination. MCE is a well-estab-
lished method for examining patients for both gastric 
and small intestinal diseases, such as gastric cancer, iron 
deficiency anemia, and melaena [10, 11]. The MCE sys-
tem was approved by the National Medical Products 
Administration of China as an established investigation 
modality for gastric and small intestinal examinations in 
adults.

Gastric cleansing quality and visualization and the 
safety of cleansing methods were previously investigated 
mainly in healthy volunteers [6, 8, 12] and patients with 
upper gastrointestinal complaints [3, 12]. However, these 
methods have not been widely evaluated in special pop-
ulations, especially patients over 80 years. The health, 
disease, and frailty of aging patients are heterogeneous 
compared with other adults.

We conducted a single-center retrospective study ana-
lyzing data from aging patients (≥ 60 years) who under-
went MCE examinations of the stomach and small 
intestine. The quality of the gastric preparation, diges-
tive tract transit time, efficiency, and MCE safety were 
evaluated. The results of this study can facilitate gastro-
intestinal tract examinations in aging patients, especially 
patients over 80 years old.

Materials and methods
Study design, setting, and patients
This was a single-center, retrospective study. Patients 
with any of the following conditions were not allowed 
MCE examination: (1) dysphagia or symptoms of gas-
tric outlet obstruction; (2) congestive heart failure, renal 
insufficiency or claustrophobia; (3) implanted metal-
lic devices such as pacemakers, defibrillators, artificial 
heart valves or joint prostheses; (4) pregnancy. Data from 
patients at PKUFH (Peking University First Hospital) 
who underwent MCE examination from August 2017 to 
August 2022 were retrospectively analyzed. Exclusion 
criteria included (a) patients under 60 years of age, (b) 
incomplete basic information or imaging data. Patients 
were divided into an oldest group (≥ 80 years) and an 
older group (≥ 60 and < 80 years) (Fig. 1). The study was 
approved by the Medical Ethics Committee of Peking 
University First Hospital, and patient consent was waiv-
ered because all personally identifiable information was 
removed from the data sets.

MCE examination procedure
The MCE system (Ankon Technologies Co. Ltd., 
Wuhan, China) consisted of an endoscopic capsule 
(11.8 × 27  mm), a guidance magnetic robot, a data 
recorder (check suit), and a computer workstation with 
ESNavi software(Fig. 2). Patients took a clear liquid diet 
(supper) and fasted overnight (> 8  h). Gastric prepara-
tions with simethicone and pronase were administered to 
improve gastric cleanliness [8, 9]. Some patients under-
going small intestinal examinations also received 2  L of 
polyethylene glycol (PEG, Wanhe Pharmaceutical Co. 
Ltd., China) 12  h before the MCE and 1  L of PEG 3  h 
before the MCE.

Patients who underwent the standard gastrointestinal 
preparation regimen for MCE were instructed to swal-
low the capsule in the left lateral position with a small 
amount of water to facilitate esophageal passage. The 
operator inspected images of the entire esophagus in real 
time. After entering the stomach, the capsule was rotated 
and advanced to the fundus and cardiac regions, followed 
by the gastric body, angulus, antrum, and pylorus under 
magnetic control. This procedure was repeated twice 
to better visualize the gastric mucosa. The stomach was 
usually filled by ingesting 800–1000 mL of water during 
the gastric examination [10]. After completing the gastric 
examination, the capsule was dragged to the duodenum 
if the pylorus was open, and the duodenum was exam-
ined under magnetic control. If the pylorus was not open 
or the capsule could not pass through the pylorus under 
magnetic control, the capsule was switched to “small 
intestine mode” with an adaptive capture rate of 0.5–2 
fps. Patients were allowed to leave the hospital with the 
data recorder for further image collection [13]. Patients 
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were allowed to drink clear liquids and eat small amounts 
of solid food 2 h later.

Patient baseline information, including age, sex, body 
mass index (BMI), indications for MCE, and medical his-
tory, were retrospectively collected. Examinations were 
performed by two operators (L.L and J.L at PKUFH) who 
performed more than 200 MCEs. Patients were followed 
up for 2 weeks to confirm the capsule excretion. Each 
MCE video was independently and blindly interpreted 

by two other experienced gastroenterologists. In the case 
of a discrepancy in the interpretation of capsule findings 
between the two MCE readers, a central committee com-
posed of two MCE experts was consulted to reach a final 
decision.

Study outcomes and definition
Primary outcomes
The primary outcomes of this study included, esopha-
geal transit time (ETT), gastric examination time (GET), 
small intestinal time (SITT) and visualization and cleanli-
ness of the stomach. ETT defined as the times between 
the first esophageal image and the first gastric image. 
GET was defined as the time from the first gastric image 
to the end of the gastric examination under magnetic 
control. SITT meant the first small intestine image and 
the first large intestine image [13]. Pyloric transit time 
(PTT) was defined as the time from the completion of 
the gastric examination under magnetic control to the 
time the MCE entered the duodenum [13]. The ratio of 
the capsule reaching the cecum within 8 h was analyzed.

Gastric visualization and cleanliness, which are impor-
tant for finding lesions, were compared. Gastric visualiza-
tion (Fig. 3) included visualization of the gastric mucosa 
at 6 anatomic landmarks: cardia, fundus, body, angu-
lus, antrum, and pylorus. A 3-point visualization score 
was used, as follows: 1, poor (< 70% of the mucosa was 
observed); 2, fair (70–90% of the mucosa was observed); 
and 3, good (> 90% of the mucosa was observed) [3]. The 
summation of the scores from the six regions was also 
calculated; higher scores indicated better visualization.

Gastrointestinal tract cleanliness is mainly affected 
by mucus and bubbles. Gastric cleanliness was scored 

Fig. 2 The MCE system, (a) Guidance magnetic robot and a computer 
workstation with ESNavi software, (b) Endoscopic capsule (11.8 × 27 mm), 
c&d. Data recorder (check suit), e. Detector

 

Fig. 1 Schematic flow diagram of the study
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using a 4-grade scale, as follows: 1, poor, large amount 
of mucus or foam residue; 2, fair, considerable amount of 
mucus or foam present precluding a completely reliable 
examination; 3, good, small amount of mucus and foam, 
but not enough to interfere with the examination; and 4, 
excellent, not more than small bits of adherent mucus 
and foam [9].

Secondary outcomes
Secondary outcomes included examination indications, 
positive findings in the stomach or small intestine, and 
safety. Positive findings included ulcers, erosions, angio-
ectasia, bleeding points, hyperemia/erythema, polyps, 
and tumors [14]. Safety was assessed by the occurrence of 
procedure-related adverse events during a 2-week follow-
up period, including abdominal pain, bleeding, nausea, 
and capsule retention. Capsule retention was checked by 
detector (Fig. 2e) scanning.

Statistical analyses
Categorical data were compared using chi-squared tests 
or Fisher exact tests and presented as numbers (per-
centages). The Kolmogorov-Smirnov test was applied 
to assess the normal distribution of data. Normally dis-
tributed continuous data were compared using indepen-
dent-sample t-tests and presented as means ± standard 
deviations (SDs). Non-normally distributed continuous 
data were compared using Mann-Whitney U-tests and 
presented as medians with interquartile ranges (IQRs). 
The intra-class correlation coefficient was used to analyze 
the consistency of gastric condition evaluation by the two 
endoscopists. A two-sided P-value < 0.05 was considered 
significant. Statistical analyses were performed using 
SPSS software (ver. 26.0, SPSS Inc., Chicago, IL, USA) 

and GraphPad Prism 8.0 (GraphPad Software, La Jolla, 
CA, USA).

Results
Patient characteristics
The 293 patients enrolled in the study included 128 
patients in the oldest group and 165 patients in the older 
group. The 197 patients who completed gastric and small 
intestinal examinations included 98 patients in the old-
est group and 99 patients in the older group. 81 (63.3%) 
of the oldest patients were 80–89 years, 46 (35.9%) were 
90–96 years, and one was 100 years old. Sex, history of 
diabetes mellitus, and atrial fibrillation were not signifi-
cantly different between the two groups. BMI was lower 
and the histories of coronary artery disease and anti-
thrombotic therapy were more common in the oldest 
patients. The most common indication for MCE in the 
oldest patients was gastrointestinal injury assessment 
(27.3%), followed by dyspepsia (18.8%), GI bleeding or 
iron deficiency anemia (17.2%), physical examination 
(14.1%), poor appetite (6.3%), acid reflux (6.3%), elevated 
tumor markers for gastrointestinal malignancies (3.1%), 
and ulcers (2.3%). The proportions of dyspepsia, GI 
bleeding, iron deficiency anemia, and poor appetite were 
higher in the oldest group. Baseline characteristics and 
indications for MCE in the two groups are summarized 
in Table 1.

Transit time and examination time in the elderly
The median ETT, and GET of MCE were longer in the 
oldest group compared with the older group (186.5  s 
[IQR, 46.8–312.3] vs. 75.0 s [IQR, 31.0–175.0], P = 0.001; 
30.0 min [IQR, 25.0–35.0] vs. 27.0 min [IQR, 24.0–31.0], 
P = 0.003, respectively). Successful transpyloric passage of 

Fig. 3 Representative images showing the 3-point grading scale for gastric visualization: a1. 1, poor, < 70% of the mucosa was observed; a2. 2, fair, 
70–90% of the mucosa was observed; and a3. 3, good, > 90% of the mucosa was observed. b. Representative image of food debris. c. Representative im-
ages showing the 4-point grading scale for stomach cleanliness during magnetic capsule endoscopy. c1. 1, poor, large amount of mucus or foam residue; 
c2. 2, fair, considerable amount of mucus or foam present to preclude a completely reliable examination; c3. 3, good, small amount of mucus and foam, 
but not enough to interfere with the examination; c4. 4, excellent, no more than small bits of adherent mucus and foam
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the MCE capsule using magnetic guidance was achieved 
in 76.6% (98/128) of patients in the oldest group and 
80.6% (133/165) of patients in the older group (P = 0.401). 
No significant differences in PTT were detected between 
the two groups (3.0 min [IQR, 0.0–25.0] vs. 2.0 min [IQR, 
0.0–24.0], P = 0.409).

In the small intestine, no significant differences in the 
SITT of MCE were detected between the two groups 
(357.0  min [IQR, 262.8–421.0] vs. 308.0  min [IQR, 
233.0–395.0], P = 0.094). The completion rate to the 
cecum within 8 h was 61.2% (60/98) in the oldest group 
and 70.7% (70/99) in the older group (P = 0.160) (Table 2).

Gastric visualization and cleanliness score
The intra-class correlation coefficient, indicating the 
consistency between the two endoscopists in evaluat-
ing gastric total cleanliness score, was 0.867 (95% CI: 
0.677–0.936, P < 0.001). Gastric visualization and cleanli-
ness in the two groups are shown in Fig. 4. The visualiza-
tion scores in the body and antrum of the stomach were 
significantly lower in the oldest group compared with 
the scores in the older group (P = 0.039 and P = 0.026). 

Total visualization scores were not significantly differ-
ent between the two groups (18.0 (16.0,18.0) vs. 18.0 
(17.0,18.0), P = 0.069). Cleanliness scores for the gastric 
fundus and antrum were significantly different between 
the two groups (P < 0.001 and P = 0.035, respectively). 
Total gastric cleanliness scores were 20.0 (IQR, 19.0–
21.5) in the oldest group and 21.0 (IQR, 20.0–22.0) in the 
older group (P = 0.022).

Positive findings and safety
The pathological lesions found during MCE are shown in 
Table 3 and Fig. 5. Positive findings in the stomach were 
higher in the oldest group compared with the older group 
but the differences were not significant (82.8% vs. 73.8%, 
P = 0.066). The incidences of small intestinal erosion and 
ulcers were higher in the oldest group compared with the 
incidences in the older group (20.8% vs. 10.7%, P = 0.032 
and 21.7% vs. 7.6%, P = 0.002, respectively). No signifi-
cant differences in the incidences of angioectasia, bleed-
ing points, hyperemia/erythema, polyps, and tumor were 
detected between the two groups.

Table 1 Characteristics and indications for MCE in the two groups (n = 293)
Oldest (n = 128, 43.7%) Older (n = 165, 56.3%) P-value

Age, median (IQR) 87.0 (84.0, 91.0) 65.0 (62.0,74.0) P < 0.001

Male/female, n 109/19 127/38 0.079

BMI, mean ± SD, kg/m2 23.6 ± 3.4 24.8 ± 2.8 P = 0.005

Comorbidity

Coronary artery disease, n (%) 49 (38.3) 43 (26.1) P = 0.025

Atrial fibrillation, n (%) 11 (8.6) 10 (6.1) P = 0.404

Diabetes mellitus, n (%) 36 (28.1) 35 (21.2) P = 0.171

Antithrombotic therapy history, n (%) 81 (64.8) 78 (47.3) P = 0.003

Indication for MCE

GI bleeding/iron deficiency anemia, n (%) 22 (17.2) 13 (7.9) P = 0.015

Dyspepsia, n (%) 24 (18.8) 58 (35.2) P = 0.002

Ulcer, n (%) 3 (2.3) 5 (3.0) P = 1.000

Poor appetite, n (%) 8 (6.3) 1 (0.6) P = 0.012

Acid reflux, n (%) 8 (6.3) 8 (4.8) P = 0.600

Elevated tumor markers for gastrointestinal malignancies, n (%) 4 (3.1) 2 (1.2) P = 0.409

GI injury assessment, n (%) 35 (27.3) 42 (25.5) P = 0.789

Physical examination. n (%) 18 (14.1) 25 (15.2) P = 0.868

Others*, n (%) 4 (3.1) 5 (3.0) P = 1.000
MCE, Magnetic-controlled capsule endoscopy; BMI, body mass index; GI, gastrointestinal. *Weight loss, cirrhosis, and lymph node enlargement

Table 2 Preparation and transit time in the two groups (n = 293)
Oldest (n = 128, 43.7%) Older (n = 165, 56.3%) P-value

PEG, n (%) 21 (16.4) 31 (19.4) P = 0.510

ETT, sec, median (IQR) 186.5 (46.8, 312.3) 75.0 (31.0, 175.0) P = 0.001

GET, min, median (IQR) 30.0 (25.0, 35.0) 27.0 (24.0, 31.0) P = 0.003

PTT, min, median (IQR) 3.0 (0.0, 25.0) 2.0 (0.0, 24.0) P = 0.409

Transpyloric passage of MCE by magnetic guidance, n (%) 98 (76.6) 133 (80.6) P = 0.401

SITT, min, median (IQR) 357.0 (262.8, 421.0) 308.0 (233.0, 395.0) P = 0.094

Completion to the cecum within 8 h, n (%) 60 (61.2) 70 (70.7) P = 0.160
PEG, polyethyleneglycol; ETT, esophageal transit time; GET, gastric examination time; PTT, pyloric transit time; SITT, small intestine transit time
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10 patients were diagnosed as gastric tumors by MCE. 
4 patients were in the older group and 6 patients in the 
oldest group. 3 patients’ families disagreed with EGD 
because of their poor general condition. 7 patients were 
followed up by EGD. 3 cases were early gastric cancer 
(78  M,79  M,85  M) and the remaining 4 patients were 
pathologically diagnosed as gastric adenocarcinoma. 
(Table S1)

Nausea during the gastric examination occurred in 
1 patient in the oldest group. The completion rate to 
the cecum within 8  h was 65.9%; MCE failed to reach 
the cecum within 8 h in 67 patients in both groups. All 
patients checked capsule retention test by detector dur-
ing 2 weeks. 292 patients in both groups spontaneously 

excreted the capsule in/at two weeks. Capsule retention 
in the cecum occurred in one case (0.34%). The patient 
in the oldest group(95  F) did not follow up for capsule 
excretion after two weeks.

Discussion
In this retrospective study, MCE procedures in 
patients ≥ 60 years old were reviewed. This is the first 
study assessing transit time and gastric visualization 
and cleanliness scores in the oldest patients (≥ 80 years) 
compared with the older patients (60–80 years old). Our 
results demonstrate that MCE is feasible and safe for 
non-invasive gastrointestinal examinations of patients up 
to 100 years old.

Fig. 4 Gastric visualization and cleanliness scores in the two age groups. (a) Visualization scores were significantly lower in the body and antrum in the 
oldest patients compared to the older patients (P = 0.039 and P = 0.026). (b) The oldest patients showed lower cleanliness scores at the fundus and antrum 
compared with older patients (P < 0.001, P = 0.035, respectively)
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The oldest patients had longer ETT and GET compared 
with older patients. Esophageal liquid and viscous bolus 
clearance [15] were impaired and gastric emptying of liq-
uids was prolonged in healthy elderly subjects [16].

ETTs in our study were longer than the transit times 
shown by Hui X et al. [17] and Song J et al. [18]. The dif-
ferences in transit times may be due to patient age dif-
ferences; patients in our study were older than the Hui 
and Song studies. A high-resolution impedance manom-
etry study demonstrated that peristaltic vigor and clear-
ance were reduced in individuals over 80 years old [15]. 
Bolus flow through the esophagogastric junction was 
also reduced in asymptomatic older individuals. Both 
ineffective esophageal bolus transport and reduced 

swallow-induced esophagogastric junction relaxation 
contribute to impaired bolus flow in older individuals 
[19].

The MCE capsules were steered through the pylorus 
under magnetic control in almost 80% of patients and 
the PTT was significantly shortened by magnetic steer-
ing in both groups; therefore, no differences in PTT were 
detected between the two groups. The SITTs in patients 
over 80 years old were slightly, but not significantly, lon-
ger compared with the SITTs in patients under 80 years. 
Furthermore, the SITTs in our study were longer than the 
SITTs reported in a study by Tsibouris et al. [20]. These 
differences may be due to differences in the examination 
indications and the older age of patients in our study; 
patients in the Tsibouris et al. study were examined due 
to occult bleeding (including iron deficiency anemia) and 
ranged in age from 80 to 92 years [20]. In our study, no 
differences in PEG preparation and SITTs were detected 
between the two age groups. Reports on the effects of 
PEG on SITT studies are conflicting. Decreased SITTs 
after PEG preparation were observed in one RCT study 
[21]. However, a meta-analysis showed that PEG did not 
affect the SITT [22].

Gastric visualization and cleanliness in the oldest 
patients were inferior to visualization and cleanliness 
in the older patients. Therefore, patients over 80 years 
required longer times for gastric examination. Poor 
visualization in the two oldest patients was due to food 
debris. Elderly patients have more food residue, have 
worse transit capacity, [1] and take multiple medica-
tions, which may contribute to the poor visualization 
and cleanliness in these patients. Gastric diseases were 
risk factors for poor gastric cleanliness in our previous 
study [23]. In this study, the oldest patients had more 
examination indications (e.g., GI bleeding and dyspepsia) 

Table 3 Positive findings in the stomach and small intestine in 
the two groups (n = 293)
Lesions Oldest 

(n = 128, 
43.7%)

Older 
(n = 165, 
56.3%)

P-value

Stomach, n (%) 106 (82.8) 121(73.8) P = 0.066

 Ulcer, n (%) 15 (11.7) 14 (8.5) P = 0.358

 Erosions, n (%) 27 (21.1) 36 (21.8) P = 0.881

 Angioectasia, n (%) 2 (1.6) 4 (2.4) P = 0.699

 Bleeding point, n (%) 18 (14.1) 17 (10.3) P = 0.325

 Hyperemia/erythema, n (%) 43 (33.6) 56 (33.9) P = 0.951

 Polyp, n (%) 45 (35.2) 44 (26.7) P = 0.117

 Tumor, n (%) 6 (4.7) 4 (2.4) P = 0.341

The small intestine, n (%) 50 (47.2) 44 (33.6) P = 0.034

 Ulcer, n (%) 23 (21.7) 10 (7.6) P = 0.002

 Erosions, n (%) 22 (20.8) 14 (10.7) P = 0.032

 Angioectasia, n (%) 2 (1.9) 3 (2.1) P = 0.694

 Bleeding spot, n (%) 2 (1.9) 2 (1.5) P = 1.000

 Hyperemia/erythema, n (%) 12 (11.3) 16 (12.2) P = 0.832

 Polyp, n (%) 4 (3.8) 6 (4.6) P = 1.000

 Tumor, n (%) 1 (0.9) 4 (3.1) P = 0.384s

Fig. 5 Positive findings, (a) Regular arrangement of collecting venules (RAC), (b) Cardiac inflammation, (c) Fundus spotty redness, (d) Body polyps, (e) 
Angulus tumor and bleeding, (f) Antrum ulcer, (g) Antrum tumor, (h) Small bowel polyp
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and inferior cleanliness scores compared with the older 
patient group. Furthermore, visualization in the fundus 
and body was slightly inferior in the oldest patients. Poor 
MCE visibility in the upper stomach was probably due to 
mucus and bubbles retained in the deep mucosal folds 
at the greater curvature [3, 8]. Poor visibility may also be 
caused by reduced proximal mucosa-detergent contact 
time due to the effects of gastric peristalsis and gravity 
[8].

Except for gastrointestinal injury assessment, gastroin-
testinal bleeding and dyspepsia were the most frequent 
indications for MCE in our study. Muhammad et al. [24] 
and Riccardo U et al. [25]demonstrated that the diagnos-
tic yield of capsule endoscopy progressively increased 
with advancing age and was the highest in patients over 
85 years. In our study, the diagnostic yield in patients 
over 80 was also higher, mainly due to a high incidence of 
intestinal ulcers and erosions. Intestinal mucosal erosions 
significantly increased with the intake of oral antithrom-
botic agents [26] among the oldest patients. Feng G et al. 
[26] showed that gastric ulcers and erosions were not sig-
nificantly higher in the oldest group compared with the 
older group.

This study was limited by the failure rate of the capsule 
endoscopy to reach the cecum within 8  h in approxi-
mately 30% of patients in both groups, which is a higher 
incidence than most published studies [20]. According 
to our study protocol, check suits were removed and 
examinations were terminated at 8  h. Studies with pro-
longed examination times should be performed in the 
future. The other limitation is the lack of urea breath tests 
data and state of atrophic gastritis in previous MCE. As 
the MCE diagnostic value of HP and state of gastritis 
increases, we have collected urea breath tests data and 
specific mucosal findings recently. In the future, we will 
concentrate on HP infection status and classification of 
gastritis.

Conclusion
This retrospective study compared transit times and 
gastric preparation between patients over 80 years and 
patients 60–80 years old. We confirmed the benefits and 
safety of MCE for aging patients. For the oldest patients 
with gastrointestinal diseases and poor motility, the gas-
tric examination may take longer and strategies for better 
gastric visibility should be considered.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12876-023-02914-0.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
None.

Authors’ contributions
Study concept and design: Hongmei Jiao and Jiaxin Li; Data: Meilin Liu; 
Conduct of the study: Jiaxin Li and Yueyuan Li; Acquisition of data: Rongyue 
Liang and Long Chen; Analysis and interpretation of data: Jiaxin Li, Li Li, 
and Hongmei Jiao; Drafting of the manuscript: Jiaxin Li and Hongmei Jiao; 
Figures: Hongmei Jiao, Jiaxin Li and Li Li; Critical revision of the manuscript for 
important intellectual content: Hongmei Jiao; Obtained funding: Hongmei 
Jiao. All authors have read and approved the final manuscript.

Funding
Supported by the China Central Health Research Fund grant number 
2022YB36 and the Endoscopy Integration Alliance Science Foundation of 
China, grant number AHLW201803.

Data Availability
The datasets generated during the current study are not publicly available 
due to the confidentiality of human subjects but are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval and consent to participate in the study were conducted 
according to the Declaration of Helsinki and approved by the Medical 
Ethics Committee of Peking University First Hospital (PKUFH). Due to the 
retrospective nature of the study, the Medical Ethics Committee of Peking 
University First Hospital approved an informed consent waiver for this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 7 November 2022 / Accepted: 4 August 2023

References
1. Zhang S, Sun T, Xie Y, et al. Clinical efficiency and safety of magnetic-

controlled Capsule Endoscopy for gastric Diseases in Aging Patients: our 
preliminary experience. Dig Dis Sci. 2019;64(10):2911–22.

2. Carpi F, Galbiati S, Carpi A. Magnetic shells for gastrointestinal endoscopic 
capsules as a means to control their motion. Biomed Pharmacother. 
2006;60(8):370–4.

3. Liao Z, Hou X, Lin-Hu EQ, et al. Accuracy of magnetically controlled Capsule 
Endoscopy, compared with conventional gastroscopy, in detection of gastric 
Diseases. Clin Gastroenterol Hepatol. 2016;14(9):1266–1273e1.

4. Zhao AJ, Qian YY, Sun H, et al. Screening for gastric cancer with magnetically 
controlled capsule gastroscopy in asymptomatic individuals. Gastrointest 
Endosc. 2018;88(3):466–474e1.

5. Xi S, Jing L, Lili W, et al. Magnetic controlled capsule endoscope (MCCE)’s 
diagnostic performance for H. pylori infection status based on the Kyoto clas-
sification of gastritis. BMC Gastroenterol. 2022;22(1):502.

6. Liao Z, Duan XD, Xin L, et al. Feasibility and safety of magnetic-controlled 
capsule endoscopy system in examination of human stomach: a pilot study 
in healthy volunteers. J Interv Gastroenterol. 2012;2(4):155–60.

7. Keller J, Fibbe C, Volke F, et al. Inspection of the human stomach using 
remote-controlled capsule endoscopy: a feasibility study in healthy volun-
teers (with videos). Gastrointest Endosc. 2011;73(1):22–8.

8. Zhu SG, Qian YY, Tang XY, et al. Gastric preparation for magnetically controlled 
capsule endoscopy: a prospective, randomized single-blinded controlled 
trial. Dig Liver Dis. 2018;50(1):42–7.

9. Chang CC, Chen SH, Lin CP, et al. Premedication with pronase or N-acetylcys-
teine improves visibility during gastroendoscopy: an endoscopist-blinded, 
prospective, randomized study. World J Gastroenterol. 2007;13(3):444–7.

https://doi.org/10.1186/s12876-023-02914-0
https://doi.org/10.1186/s12876-023-02914-0


Page 9 of 9Li et al. BMC Gastroenterology          (2023) 23:277 

10. Jiang X, Pan J, Li ZS, Liao Z. Standardized examination procedure of magneti-
cally controlled capsule endoscopy. VideoGIE. 2019;4(6):239–43.

11. Ching HL, Hale MF, Kurien M, et al. Diagnostic yield of magnetically assisted 
capsule endoscopy versus gastroscopy in recurrent and refractory iron 
deficiency anemia. Endoscopy. 2019;51(5):409–18.

12. Rahman I, Pioche M, Shim CS, et al. Magnetic-assisted capsule endoscopy in 
the upper GI tract by using a novel navigation system (with video). Gastroin-
test Endosc. 2016;83(5):889–895e1.

13. Jiang X, Qian YY, Liu X, et al. Impact of magnetic steering on gastric 
transit time of a capsule endoscopy (with video). Gastrointest Endosc. 
2018;88(4):746–54.

14. Zeng X, Ye L, Liu J, et al. Value of the diving method for capsule endoscopy 
in the examination of small-intestinal disease: a prospective randomized 
controlled trial. Gastrointest Endosc. 2021;94(4):795–802e1.

15. Cock C, Besanko L, Kritas S, et al. Impaired bolus clearance in asymptomatic 
older adults during high-resolution impedance manometry. Neurogastroen-
terol Motil. 2016;28(12):1890–901.

16. Lovat LB. Age related changes in gut physiology and nutritional status. Gut. 
1996;38(3):306–9.

17. Xiu H, Lu Y, Liu X, et al. Detachable string magnetically controlled capsule 
endoscopy for complete observation of the upper gastrointestinal tract. Eur J 
Gastroenterol Hepatol. 2021;33(4):508–13.

18. Song J, Bai T, Zhang L, Xiang XL, Xie XP, Hou XH. Better view by detachable 
string magnetically controlled capsule endoscopy for esophageal observa-
tion: a retrospective comparative study. Dis Esophagus. 2020. 33(4).

19. Cock C, Besanko LK, Burgstad CM, et al. Age-related impairment of esopha-
gogastric junction relaxation and bolus flow time. World J Gastroenterol. 
2017;23(15):2785–94.

20. Tsibouris P, Kalantzis C, Apostolopoulos P, Alexandrakis G, Mavrogianni P, 
Kalantzis N. Capsule endoscopy findings in patients with occult or overt 
bleeding older than 80 years. Dig Endosc. 2012;24(3):154–8.

21. Rahmi G, Cholet F, Gaudric M, et al. Effect of different Modalities of Purga-
tive Preparation on the Diagnostic yield of small Bowel Capsule for the 
exploration of suspected small bowel bleeding: a Multicenter Randomized 
Controlled Trial. Am J Gastroenterol. 2022;117(2):327–35.

22. Yang L, Wang X, Gan T, Wang Y, Yang J. Polyethylene Glycol for Small Bowel 
Capsule Endoscopy. Gastroenterol Res Pract. 2017. 2017: 7468728.

23. Li JX, Li L, Sun D, et al. Influencing factors of image cleanliness scores of mag-
netically controlled capsule endoscopy. Chin J Dig Endosc. 2021;38:644–9.

24. Muhammad A, Vidyarthi G, Brady P. Role of small bowel capsule endoscopy 
in the diagnosis and management of iron deficiency anemia in elderly: 
a comprehensive review of the current literature. World J Gastroenterol. 
2014;20(26):8416–23.

25. Urgesi R, Cianci R, Pagliari D, et al. Is capsule endoscopy appropriate for 
elderly patients? The influence of ageing on findings and diagnostic yield: an 
italian retrospective study. Dig Liver Dis. 2015;47(12):1086–8.

26. Gao F, Chen X, Zhang J. Prevalence of Gastric and Small-Intestinal Mucosal 
Injury in Elderly Patients Taking Enteric-Coated Aspirin by Magnetically 
Controlled Capsule Endoscopy. Gastroenterol Res Pract. 2019. 2019: 1582590.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Magnetic-controlled capsule endoscopy performance in aging patients
	Abstract
	Introduction
	Materials and methods
	Study design, setting, and patients
	MCE examination procedure
	Study outcomes and definition
	Primary outcomes
	Secondary outcomes


	Statistical analyses
	Results
	Patient characteristics
	Transit time and examination time in the elderly
	Gastric visualization and cleanliness score
	Positive findings and safety

	Discussion
	Conclusion
	References


