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Introduction: Small bowel capsule endoscopy is a first-line examination method for small bowel diseases, which can find small intestinal lumen and mucosal lesions.

Methods: We retrospectively assessed patients who underwent small bowel capsule endoscopy between September 2020 and May 2023 to examine their clinical and small bowel capsule endoscopic data, aiming to provide insights into the application of this technique in pediatric patients with small intestinal diseases.

Results: All instances of capsule retention were successfully resolved through enteroscopy. Of the 1140 children who completed the capsule endoscopy, 97.46% (1111/1140) underwent a comprehensive examination of the entire small intestine without experiencing any discomfort. Capsule endoscopy yielded abnormal findings in 672 cases, with a positive detection rate of 58.95%. Among the positive results, intestinal mucosal inflammatory lesions were the most prevalent, occurring in 292 cases (43.45%), followed by ulcerative or erosive lesions in 236 cases (35.12%), diverticulum in 54 cases (8.04%), and vascular lesions in 30 cases (4.46%). Lymphangiectasis was observed in 16 cases (2.38%). The distribution of positive lesions did not exhibit significant gender-based differences, but there were variations among different age groups. Among all children who completed the small bowel capsule endoscopy, the most frequently reported symptom was abdominal pain (815/1140 cases, 71.49%), followed by 130 cases (11.40%) of bloody stools or melena.

Discussion: Small bowel capsule endoscopy is well-tolerated and safe in children, carrying significant clinical importance for diagnosing abdominal pain and obscure gastrointestinal bleeding in pediatric patients.
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1 Introduction

Small bowel capsule endoscopy (SBCE) is a non-invasive technique that utilizes optical principles to capture images of intestinal lesions, enabling direct observation of the intestinal mucosa and providing diagnostic imaging of the small intestine. SBCE received approval from the United States Food and Drug Administration for evaluating small intestinal diseases in adults in 2001, and subsequently, in 2009, it was also approved for use in children aged 2 years or older.

Over the past two decades, SBCE has become the cornerstone of small bowel diagnostics, offering a minimally invasive alternative to traditional endoscopic methods. Its widespread adoption in adult medicine has been well-documented, leading to significant advancements in the diagnosis and management of small bowel conditions such as Crohn’s disease, obscure gastrointestinal bleeding, and small bowel tumors. However, despite its established efficacy in adults, the application of SBCE in pediatric populations remains less explored.

Children present unique challenges in gastrointestinal diagnostics due to differences in anatomy, physiology, and the spectrum of diseases compared to adults. Additionally, the technical and procedural aspects of SBCE, such as capsule ingestion and transit times, may vary significantly between children and adults, potentially influencing diagnostic outcomes. While some studies have begun to address these differences, there is still a notable gap in the literature regarding the use of SBCE in pediatric patients, particularly in understanding its diagnostic yield, safety profile, and clinical impact across different age groups.

This study aims to bridge this gap by providing comprehensive data on the use of SBCE in children, evaluating its efficacy in diagnosing small bowel diseases, and exploring the factors that may influence its diagnostic accuracy in this population. Through this research, we hope to contribute valuable insights into the optimization of SBCE protocols for pediatric patients and enhance the overall management of small bowel diseases in children.



2 Patients and methods


2.1 Patients

We conducted a retrospective study on pediatric patients who were under 18 years old referred for small bowel capsule endoscopy (SBCE) at the Affiliated Children’s Hospital of Chongqing Medical University from September 2020 to May 2023. The clinical data retrieved included gender, age, presenting symptoms, examination details and clinical diagnoses.

Our study followed the indications outlined in Chinese guidelines for SBCE, the guidelines for wireless capsule endoscopy in children and adolescents from Spain, and clinical practice guidelines for capsule endoscopy by the American Society of Gastroenterology (1–3).

Therefore, our inclusion criteria consist of children undergoing capsule endoscopy for suspected small bowel disease, which encompassed small intestinal bleeding, unexplained iron deficiency anemia, Crohn’s disease, small intestinal neoplasms, polyposis, celiac disease, and NSAIDs-associated small intestinal mucosal lesions. The exclusion criteria include children who are unable to complete capsule endoscopy for any reason, as well as those with cardiac pacemakers or other implanted electronic devices.

Approval was obtained from the Ethics Committee of the Children’s Hospital of Chongqing Medical University, and informed consent forms were signed by the parents or legal guardians of all participating children who underwent SBCE.



2.2 Process

We used the PillCamTM SB3 capsule endoscope system for our examinations. Patients adhered to a preparation regimen that involved a 24-h transition to a low-residue and semi-liquid diet, followed by a 3-h fasting period immediately before the procedure. To clear the intestines, the patients were given a compound polyethylene glycol electrolyte solution (25 mL/kg) at both 12 h and 3 h prior to the procedure, with each intake completed within 1 h. Three hours before the procedure, each patient was also instructed to ingest 30 mL of silicone oil. Following capsule ingestion, the patients were kept in a right supine position with a 30-degree upper body elevation. In cases where the capsule failed to enter the duodenum within 2 h post-ingestion, a domperidone tablet (0.3 mg/kg, max 10 mg) was administered. If duodenal entry did not occur after 4 h or if the patient faced swallowing difficulties, gastroscopy assistance was employed to guide the capsule to the distal duodenum. Normal diet resumption occurred upon capsule entry into the colon or examination completion.

Our primary observation endpoint was that SBCE passed through the ileocecal valve or the capsule’s battery was exhausted before passing through the ileocecal valve, and the secondary observation endpoint was the capsule’s excretion from the body. The data collected included the transit time of the capsule through the small intestine, capsule retention rate, and small intestinal pathological findings.



2.3 Statistical analysis

All statistical analyses were performed using the SPSS v26 software. Metrological data are expressed using mean ± standard deviation (x ± s), while classified data are expressed using number of cases and their proportion (n, %). According to different ages, the children were divided into three groups: ≤5 years old, 6–11 years old and ≥12 years old (4). T-test was used to compare two means, and the chi-square test was used for multiple groups. p < 0.05 was used to determine statistical significance.




3 Results


3.1 Patient characteristics

In this study, a total of 1,143 children were initially included, among whom 1,140 successfully completed SBCE, resulting in a completion rate of 99.74% (1,140/1,143). The average age of the 1,140 children was 10.5 ± 3.1 years, comprising 676 males (59.30%) and 464 females (40.70%).

Among these 1,140 children, 1,111 achieved SBCE passage into the colon through the ileocecal valve, thereby completing the entire small bowel examination and representing a completion rate of 97.46%. No instances of discomfort, such as abdominal pain or vomiting, were reported during the small intestine examination. In 29 cases, when the battery of SBCE was exhausted, the capsule endoscope was still in the small intestine and did not enter the colon through the ileocecal valve.

Among the 1,140 children who underwent SBCE, 672 cases (58.9%) exhibited abnormalities detected by SBCE, indicating a substantial positive detection rate (see Table 1).



TABLE 1 Baseline characteristics of the 1,140 investigated patients.
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3.2 Capsule retention

We defined the capsule retention as the capsule was not naturally excreted within 14 days. Among the 1,140 children, 2 had capsule retention, showing a retention rate of 0.18%, with the retention site being the small intestine. One of the patients with capsule retention had symptoms of abdominal pain, and the other had no symptoms. The retention capsules were subsequently removed via enteroscopy. Of note, both of them were diagnosed with Crohn’s disease.



3.3 Capsule intake mode

Among the 1,140 children who successfully completed the examination, 864 cases (75.79%) swallowed the capsules orally, while 274 cases (24.03%) had the capsules directed to the distal end of the descending duodenum via gastroscopy. Additionally, 2 cases (0.18%) initially ingested the capsules orally but experienced retention in the stomach, eventually requiring gastroscopic intervention to facilitate passage to the distal part of the descending duodenum. The children were categorized into three age groups: ≤5 years old, 6–11 years old, and ≥12 years old. In the ≤5-year-old group, which consisted of 92 children, 27 cases involved oral capsule ingestion, while 65 cases required assistance through gastroscopy. Among the 647 children aged 6–11 years, 499 cases opted for oral capsule ingestion, and 148 cases underwent gastroscopic assistance. In the ≥12-year-old group comprising 401 cases, 338 children swallowed the capsules orally, and 63 received assistance via gastroscopy. Statistical analysis using the chi-square test indicated a significant difference among the three age groups: χ2 = 124.6 > 5.99 (p = 0.05, ν = 2) and p < 0.05, indicating a notably higher proportion of gastroscopy-assisted capsule delivery in the age group of children ≤5 years old (see Table 2).



TABLE 2 Comparison of SBCE intake mode in children of different age groups.
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3.4 Gastric and small bowel transit time

1) Gastric transit time (GTT): We calculated GTT for a total of 845 cases among children who orally ingested SBCE and recorded GTT data. Those who did not have GTT records were excluded. Finally, a total of 845 cases were included in the calculation, giving a GTT of 68.1 ± 78.6 min (0.5, 837).

2) Small bowel transit time (SBTT): SBTT was determined for 1,106 cases, excluding those in which the capsules did not pass through the ileocecal valve (i.e., due to electricity of the capsule being exhausted) or lacked recorded SBTT data. The average SBTT was 254.9 ± 109.1 min (40, 739).

3) The influence of gender on SBTT: Among 453 female children, the SBTT averaged 261.1 ± 107.2 min (60, 669), while in 653 male children, it averaged 250.6 ± 110.3 min (40, 739). A Z-test comparing the two groups resulted in a Z-score of 1.58, which was below the critical value of 12.7 (p = 0.05, ν = 1), indicating no significant difference in SBTT between genders (p > 0.05).

4) The influence of age on SBTT: SBTT varied across age groups, measuring 292.3 ± 144.9 min (63, 667) in the ≤5 years old group, 241.8 ± 100.2 min (48, 739) in the 6–11 years old group, and 267.7 ± 110.2 min (40, 733) in the ≥12 years old group. Z-tests between two of the three groups revealed a significant difference between the 6–11 years old group and the other two (p < 0.05), indicating that the SBTT is shortest in the 6–11 years old group. However, no significant difference was observed between the ≤5 years old and ≥12 years old groups (p > 0.05). These findings suggest age-related variations in SBTT, with the shortest transit time observed in the 6–11 years old group, while no significant difference exists between the ≤5 years old and ≥12 years old groups (Table 3).

5) The influence of SBCE findings on SBTT was assessed by categorizing the children into three groups based on their SBCE results: the SBCE negative group, the enteritis group, and the ulcer or erosion group. Exclusion criteria included children without recorded SBTT data and those who did not pass the ileocecum. The SBTT for the negative group was 235.6 ± 96.7 min (40, 708), the enteritis group recorded an SBTT of 246.3 ± 100.4 min (48, 718), and the ulcer erosion group exhibited an SBTT of 311.3 ± 151.0 min (66, 853). Z-tests were conducted between two of the three groups, revealing a significant difference in the ulcer or erosion group compared to both the negative group and the enteritis group (p < 0.05). However, no significant difference was observed between the enteritis group and the negative group (p > 0.05). These results indicate that the SBTT was longer in the ulcer or erosion group compared to the negative and enteritis groups, while no significant difference was observed between the enteritis and negative groups (Table 3).



TABLE 3 Comparison of SBTT in children of different genders and ages and major lesions.
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3.5 SBCE findings

Among the 1,140 cases examined by SBCE, 672 cases (58.95%) had positive findings in the small intestine. These findings included intestinal mucosal inflammatory lesions, which were identified in 292 cases (43.45%), followed by ulcers or erosion found in 236 cases (35.12%). Additionally, diverticulum was detected in 54 cases (8.04%), vascular lesions in 30 cases (4.46%), and lymphangiectasis in 16 cases (2.38%) (Table 4).



TABLE 4 Analysis of SBCE findings in 1,140 cases.
[image: Table4]

A total of 468 cases were categorized as negative in SBCE (the negative group), comprising 264 males and 204 females. SBCE revealed 292 cases of intestinal mucosal inflammatory lesions (the enteritis group), with 170 males and 122 females, and 236 cases of ulcers or erosions (the ulcer or erosion group), including 151 males and 85 females. Additionally, there were 54 cases of diverticulum-associated intestinal mucosal inflammatory lesions (the diverticulum group), consisting of 40 males and 14 females, 30 cases of small intestinal vascular lesions (the vascular disease group) with 16 males and 14 females, and 16 cases of small intestinal lymphangiectasis (the lymphangiectasis group), including 9 males and 7 females. Chi-square test conducted among these groups yielded a χ2 value of 9.29, which is less than the critical value of 11.07 (p = 0.05, ν = 5), indicating no significant difference among the various SBCE findings (p > 0.05).

In the negative group, there were 230 cases in the ≤5 years old category, 308 cases in the 6–11 years old group, and 130 cases in the ≥12 years old group. In the enteritis group, there were 18 cases in the ≤5 years old category, 165 cases in the 6–11 years old group, and 109 cases in the ≥12 years old group. For the ulcer or erosion group, 23 cases were in the ≤5 years old category, 110 cases in the 6–11 years old group, and 103 cases in the ≥12 years old group. In the diverticulum group, 7 cases were in the ≤5 years old category, 24 cases in the 6–11 years old group, and 23 cases in the ≥12 years old group. The vascular disease group included 9 cases in the ≤5 years old category, 7 cases in the 6–11 years old group, and 14 cases in the ≥12 years old group. Finally, the lymphangiectasis group consisted of 1 case in the ≤5 years old category, 9 cases in the 6–11 years old group, and 6 cases in the ≥12 years old group. A chi-square test conducted among these different groups resulted in a χ2 value of 56.3, which is greater than the critical value of 18.307 (p = 0.05, ν = 10), indicating statistical differences in SBCE findings across different age groups (Table 5).



TABLE 5 Comparison of gender and age of children in different SBCE findings groups.
[image: Table5]

Among the 672 cases with positive lesions, 58 children were <5 years old and most presented with an ulcer or erosion (23 cases, 39.66%). In the 6–11 age group, which consisted of 315 children, the most prevalent findings were intestinal mucosal inflammatory lesions (165 cases, 52.38%). In the ≥12 years old group, comprising 255 children, the predominant findings were also intestinal mucosal inflammatory lesions (109 cases, 42.75%).

[image: inline1]



3.6 Analysis of the chief complaint

Of the 1,140 children who successfully completed the examination, 816 presented with abdominal pain as their chief complaint, making it the most frequent reason for undergoing SBCE examination. In addition, 130 cases reported symptoms of bloody stool or melena, while 53 cases were subjected to SBCE as part of a Crohn’s disease follow-up plan. Furthermore, 29 cases presented with diarrhea, 18 cases reported unexplained anemia, 20 cases experienced vomiting, and 75 cases exhibited symptoms such as fever, rash, nausea or other medical conditions (Table 6).



TABLE 6 Comparison of sex and age of children with different chief complaints.
[image: Table6]

Regarding gender distribution among different chief complaint groups, there were 815 patients in the abdominal pain group, including 477 males and 338 females, 130 cases in the blood stool or melena group, comprising 82 males and 48 females, and 53 cases in the Crohn’s disease follow-up group, with 34 males and 19 females. Chi-square test conducted among these groups resulted in a χ2 value of 4.36, which is less than the critical value of 12.59 (p = 0.05, ν = 6), indicating no statistical difference in gender distribution among the various chief complaint groups (p > 0.05).

Age subgroup analysis revealed variations among the different complaint groups. In the abdominal pain group, there were 45 children aged ≤5 years old, 514 children aged 6–11 years, and 256 children aged ≥12 years old. In the blood stool or melena group, 23 children were ≤5 years old, 59 children were aged 6–11 years, and 48 children were ≥12 years old. In the Crohn’s disease follow-up group, 1 child was ≤5 years old, 14 children were aged 6–11 years, and 38 children were ≥12 years old. A chi-square test conducted among these different groups resulted in a χ2 value of 92.5, which exceeds the critical value of 21 (p ≤ 0.05, ν = 12), indicating significant differences in age distribution among the various complaint groups (Table 6).

In the abdominal pain group, which included 815 cases, SBCE results showed no evident abnormalities in 390 cases. However, there were 225 cases of intestinal mucosal inflammatory lesions, 138 cases of ulceration or erosion, 12 cases of intestinal diverticulosis, 12 cases of vascular lesions, 14 cases of lymphangiectasia, 8 cases of polyps, 4 cases of parasitic lesions, and 11 cases of other lesions. In the blood stool or melena group, comprising 130 cases, SBCE revealed no apparent abnormalities in 33 cases. However, there were 19 cases of intestinal mucosal inflammatory lesions, 25 cases of ulceration or erosion, 35 cases of intestinal diverticulosis, 12 cases of vascular lesions, 1 case of lymphangiectasia, 3 cases of polyps, and 2 cases of other lesions (Table 7).



TABLE 7 Analysis of main complaint of SBCE findings.
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3.7 Consistency between SBCE findings and final clinical diagnosis

Among the 1,140 SBCE cases, 288 received a final diagnosis of enteritis, among whom 212 cases showed SBCE findings consistent with the final diagnosis, while 71 cases had negative SBCE results. In addition, 248 cases were diagnosed with gastritis, among them, 38 cases were diagnosed with gastritis based on gastric mucosal lesions detected by SBCE. Additionally, SBCE did not reveal any significant lesions in 205 cases. We consider a negative SBCE finding as an important criterion for the diagnosis of gastritis, therefore, these 205 cases are still deemed to match the final diagnosis. Thus, a total of 243 cases had SBCE results consistent with the final diagnosis. Furthermore, 115 cases were diagnosed with ulceration or erosion of the digestive tract. Among them, 90 cases had SBCE findings that corresponded to the final diagnosis, while 23 cases had negative SBCE results (Table 8). Overall, 653 cases demonstrated SBCE findings concordant with the final diagnosis, resulting in an overall diagnostic agreement rate of 83.16%.



TABLE 8 Classification of final diagnosis of 1,140 children.
[image: Table8]

In the group of children with intestinal mucosal inflammatory disease, 285 cases (168 males and 117 females) were consistent with the final diagnosis, and the resulting coincidence rate was 88.4% (285/292). In the ulcer erosion group, 233 cases (150 males and 83 females) matched the final diagnosis, yielding a high coincidence rate of 98.7% (233/236). Furthermore, in the diverticulum group, the findings in 52 children (39 males and 13 females) were consistent with the final diagnosis, resulting in a coincidence rate of 96.3% (52/54). Chi-square test conducted across multiple groups showed a χ2 value of 7.5, which is less than the critical value of 14 (p < 0.05, ν = 7), indicating that gender did not significantly influence the coincidence of SBCE findings with the final clinical diagnosis (Table 9).



TABLE 9 Comparison of gender and age distribution of children with positive lesions in accordance with clinical diagnosis.
[image: Table9]

Age subgroup analysis (Table 9) showed that in the enteritis group, there were 8 cases in the ≤5 years old category, 66 cases in the 6–11 years old category, and 38 cases in the ≥12 years old category. In the ulcer erosion group, there were 10 cases in the ≤5 years old category, 52 cases in the 6–11 years old category, and 36 cases in the ≥12 years old category. In the diverticulum group, there were 3 cases in the ≤5 years old category, 12 cases in the 6–11 years old category, and 13 cases in the ≥12 years old category. Chi-square test conducted across multiple groups showed a χ2 value of 28.8, which exceeds the critical value of 23.7 (p = 0.05, ν = 14), indicating a significant difference in age distribution among the groups with positive lesions.



3.8 Analysis of the coincidence between the chief complaint and SBCE findings

Concerning the chief complaint, among the 815 children in the abdominal pain group, 411 cases were found to be concordant with the final diagnosis through capsule endoscopy, resulting in a coincidence rate of 50.4%. In contrast, among the 130 children in the bloody stool or melena group, 95 cases exhibited findings consistent with the final diagnosis via capsule endoscopy, yielding a coincidence rate of 73.1%.

Subgroup analysis: Among the children whose SBCE findings were consistent with the clinical diagnosis, there were 411 cases with abdominal pain, comprising 246 males and 165 females. Additionally, there were 95 children with bloody stool or melena, including 61 males and 34 females. A chi-square test was conducted to compare the two groups, resulting in a χ2 value of 0.6, which is less than the critical threshold of 3.84 (p = 0.05, ν = 1), suggesting that gender differences may not significantly impact the correct diagnosis rate between the two groups with different chief complaints (Table 10).



TABLE 10 Comparison of the consistency of main complaints with clinical diagnosis in children of different genders and ages.
[image: Table10]

Subgroup analysis: Among the children whose SBCE findings were consistent with the clinical diagnosis, there were 411 cases with abdominal pain, consisting of 27 cases aged ≤5 years, 236 cases aged 6–11 years, and 148 cases aged ≥12 years. Additionally, there were 95 children with bloody stool or melena, including 16 cases aged ≤5 years, 39 cases aged 6–11 years, and 40 cases aged ≥12 years. Chi-square test conducted between the two groups showed a χ2 value of 14.2, which exceeds the critical value of 5.99 (p = 0.05, ν = 2), thereby indicating that age differences may indeed impact the correct diagnosis rate among children in the two groups with different chief complaints (Table 10).




4 Discussion

SBCE, which has become the primary diagnostic tool for small intestinal diseases, is a non-invasive technique that utilizes optical principles to directly visualize the mucous membranes of the small intestine, large intestine, and esophagus (5). It was approved for children over 2 years old in 2009 (6), and its reported minimum age in children is 8 months (7). In this study, the youngest patient included was 16 months old, who was referred for SBCE due to a history of “four episodes of bloody stool in 3 days.” SBCE revealed the presence of an ileal diverticulum, which was suspected to be Meckel’s diverticulum. However, abdominal ultrasound and technetium 99 m radionuclide scanning yielded normal results, and the family declined laparoscopic exploration; thus, a definitive diagnosis could not be established.

In this study, 1,111 out of the 1,140 patients successfully underwent a complete examination of the entire small intestine, resulting in a complete examination rate of 97.46%, comparable to the findings of a study by Iwama et al. (8), which reported a complete examination rate of 89.1% in 163 out of 183 patients. Notably, a study by Jensen et al. (9) that examined 117 children revealed that the use of gastroscopy-assisted placement of SBCE was associated with a higher risk of incomplete examination of the entire small intestine, possibly due to the effect of anesthetics, which led to reduced peristalsis of the small intestine during endoscopy and subsequent resting state, which were similar to our observations in this present study. Among the 29 children whose examination of the small intestine could not completed, 11 had ingested the capsules through gastroscopy, constituting 3.99% of the children who underwent gastroscopy-assisted capsule placement. Additionally, 18 cases involved oral ingestion of capsules, representing 2.08% of children with oral swallowing.

This study observed that children who completed the entire intestinal examination did not experience discomfort such as abdominal pain or vomiting during the procedure, indicating that capsule endoscopy is a safe and well-tolerated diagnostic tool in pediatric patients. The primary complication associated with SBCE examination was capsule retention, defined as the failure of the capsule to naturally exit the intestine within a two-week period. In our study, two children experienced capsule retention, resulting in a retention rate of 0.18%. Ultimately, both capsules were successfully removed through enteroscopy. These findings are consistent with a large-scale study involving 5,593 adult patients undergoing capsule endoscopy at a tertiary hospital, where only 0.3% of asymptomatic patients developed capsule retention (10), which is similar to our study. In our investigation, the two cases of capsule retention led to a diagnosis of Crohn’s disease with intestinal stenosis, which is in line with the findings reported by Atay et al. (11) A retrospective study conducted by Cohen (12) on 1,013 children who underwent SBCE revealed a capsule retention rate of 2.3%. While this retention rate was higher than our present study, it could be attributed to the elevated prevalence of Crohn’s disease in their study population (596 out of 1,013 cases). Both the findings from Cohen’s study and our own emphasize the increased risk of capsule retention in children with Crohn’s disease, underscoring the need for careful evaluation by healthcare providers before conducting SBCE examinations in these patients.

In our study, 274 children encountered challenges either due to difficulty swallowing the capsule or an unwillingness to do so. In these cases, the capsule was introduced to the distal end of the descending duodenum with the assistance of a gastroscope. Additionally, two children initially attempted to swallow the capsule orally but experienced retention in the stomach. Subsequently, the capsules were successfully ingested with the aid of a gastroscope. Upon analyzing the relationship between age and capsule intake, as anticipated, we found that younger children (≤5 years old) exhibited a greater reliance on gastroscopy-assisted capsule placement. This age group also demonstrated longer SBTT, consistent with the results reported by Burgess et al. (13), which may be related to the decrease in gastrointestinal motility caused by anesthetics.

In our study, we observed that the SBTT was shortest in children aged 6–11 years. We hypothesized that this finding may be due to following factors. For children aged ≤5 years, the reliance on gastroscopy-assisted capsule placement, which is more common in this age group, may have contributed to a prolonged SBTT. In contrast, for children aged ≥12 years, our previous findings suggest that SBTT is longer in those with ulcers or erosions compared to those with negative findings or enteritis. Since the prevalence of ulcers or erosions is higher in children aged ≥12 years than in those aged 6–11 years, this likely explains the longer average SBTT in the older age group.

In our study, we observed an average GTT of 68.1 ± 78.6 min and a SBTT of 254.9 ± 109.1 min. When examining the relationship between gender and SBTT, we found no significant gender-based differences, indicating that gender does not significantly influence SBTT. Additionally, our study aligns with the findings from Lasa’s et al. (14) research, which demonstrated a strong positive correlation between SBTT and pathological changes. Consistent with this, our study reveals a similar pattern: SBTT was notably prolonged in the ulcer or erosion group compared to the negative and enteritis groups. This prolonged SBTT may be attributed to factors like the rough texture of the intestinal mucosa, hyperemia, intestinal stenosis, and reduced peristalsis.

Our study revealed that the most common complaint among patients undergoing SBCE examination was abdominal pain, accounting for 815 cases (71.49%), followed by bloody stool or melena in 130 cases (11.40%). This pattern aligns with the findings from a study by Wu et al. (15) on the use of SBCE in children while also differing from the trends observed in adults, where obscure gastrointestinal bleeding serves as the primary indication for SBCE (16). The difference in chief complaints between children and adults undergoing capsule endoscopy may be attributed to differences in their underlying diseases. Furthermore, our analysis indicated that there were no significant gender-based differences in the distribution of complaints among different groups, while variations in age distribution were observed, suggesting the presence of distinct underlying diseases across different age groups among children.

Among the 1,140 children in this study, positive lesions were found in 672 cases, with an overall positive rate of 58.95%, which is similar to previous studies (8, 15). Among the positive lesions detected through SBCE, the most prevalent changes were inflammatory alterations of the intestinal mucosa, followed by ulcers or erosions, diverticula, vascular lesions, and lymphatic dilatation. It’s worth noting that our analysis showed no significant gender-based differences in the distribution of positive lesions, while the distribution was different in different age groups.

There are some limitations associated with this study. First, due to its retrospective nature, there might be certain biases in the reported findings. Second, we conducted a basic descriptive analysis and did not perform comprehensive follow-ups or investigations. Third, similar to other related investigations, we faced the challenge of lacking a gold standard to assess the accuracy of capsule endoscopy and relied on SBCE findings as a basic measure of disease assessment, diagnosis rates and positive outcomes. Therefore, determining the exact ratio of false positives to false negatives was difficult, underscoring the need for additional evaluations, such as enteroscopy or alternative diagnostic methods.



5 Conclusion

Small bowel capsule endoscopy (SBCE) proves to be a safe and well-tolerated diagnostic tool for children, offering significant clinical value in the evaluation of small bowel diseases. Our study demonstrates that SBCE exhibits a high diagnostic concordance with final diagnoses, effectively identifying conditions such as Crohn’s disease, abdominal pain, and gastrointestinal bleeding in the pediatric population. The high rate of positive detection underscores the efficacy of SBCE in accurately diagnosing small bowel disorders in children, thereby providing a reliable and minimally invasive alternative to traditional diagnostic methods. This emphasizes the importance of incorporating SBCE into clinical practice for the management of pediatric gastrointestinal conditions, ultimately enhancing patient care and diagnostic accuracy.
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