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Objective: This study aimed to perform a systematic review and meta-analysis to identify the efficacy of acupuncture therapy (including manual acupuncture and electroacupuncture) performed before or during gastrointestinal endoscopy with propofol as the main sedative, compared with placebo, sham acupuncture, or no additional treatment other than the same sedation.

Methods: A systematic search was performed through PubMed, Embase, Web of Science, Cochrane Library, Chinese Biomedical Databases (CBM), Wanfang database, China National Knowledge Infrastructure (CNKI), SinoMed, and Chinese Scientific Journal Database (VIP) to collect randomized controlled trials published before 5 November 2022. Bias assessment of the included RCTs was performed according to Version 2 of the Cochrane risk-of-bias tool for randomized trials (RoB 2). Stata16.0 software was used to perform statistical analysis, sensitivity analysis, and publication bias analysis. The primary outcome was sedative consumption, and the secondary outcomes included the incidence of adverse events and wake-up time.

Results: A total of 10 studies with 1331 participants were included. The results showed that sedative consumption [mean difference (MD) = −29.32, 95% CI (−36.13, −22.50), P < 0.001], wake-up time [MD = −3.87, 95% CI (−5.43, −2.31), P < 0.001] and the incidence of adverse events including hypotension, nausea and vomiting, and coughing (P < 0.05) were significantly lower in the intervention group than in the control group.

Conclusion: Acupuncture combined with sedation reduces sedative consumption and wake-up time compared with sedation alone in gastrointestinal endoscopy; this combined approach allows patients to regain consciousness more quickly after examination and lower the risk of adverse effects. However, with the limited quantity and quality of relevant clinical studies, caution must be applied until more high-quality clinical studies verify and refine the conclusions.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_record.php?, identifier: CRD42022370422.
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1. Introduction

Gastrointestinal endoscopy is essential in diagnosing, managing, and treating inflammatory bowel disease and other diseases (1). The wide application of sedation in gastrointestinal endoscopy reduces anxiety and discomfort during endoscopy, increases patient tolerance and satisfaction, facilitates clinical operation and treatment, and improves examination quality (2). However, adverse reactions such as hypotension and respiratory depression often occur during sedation with propofol (3), a commonly used sedative in gastrointestinal endoscopy with its application in gastroscopy and colonoscopy both over 60% as a study of 2,758 hospitals in China showed (4). In addition, sedatives may also lead to cognitive impairment after endoscopy (5) and a higher overall risk of perforation, bleeding, and other complications (6).

Acupuncture is a promising technique for relieving patient's anxiety before an operation, reducing sedative consumption, postoperative pain, and adverse events, promoting the functional recovery of patients (7), as well as cutting the cost caused by sedative usage (8), which has shed new light on the research of gastrointestinal endoscopy techniques such as painless colonoscopy (9). As less attention was paid to the effects of acupuncture on sedation in gastrointestinal endoscopy in prior systematic reviews and meta-analyses (10–12), and the number of included studies was limited, here we aimed to perform an analysis to identify the efficacy of acupuncture therapy (including manual acupuncture and electroacupuncture) performed before or during gastrointestinal endoscopy with propofol as the main sedative, compared with placebo, sham acupuncture, or no additional treatment other than the same sedation.



2. Methods


2.1. Protocol and registration

The protocol for this systematic review and meta-analysis followed the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols checklist. This study has been registered on the PROSPERO platform [CRD42022370422].



2.2. Search strategy

A systematic search was performed through PubMed, Embase, Web of Science, Cochrane Library, Chinese Biomedical Databases (CBM), Wanfang database, China National Knowledge Infrastructure (CNKI), SinoMed, and Chinese Scientific Journal Database (VIP) from their inception to 5 November 2022 (Table 1). The original languages of the retrieved articles were limited to English and Chinese, and the involved references were searched manually.


TABLE 1 Details of search strategy in PubMed.
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2.3. Eligibility criteria
 
2.3.1. Inclusion criteria

The inclusion criteria were as follows: (1) participants: patients ≥ 18 years old who met the requirements of gastrointestinal endoscopy; (2) interventions: manual acupuncture or electroacupuncture (without limiting the acupuncture points, manipulations, or depth) performed before or during gastrointestinal endoscopy with propofol as the main sedative; (3) control: placebo, sham acupuncture, or no additional treatment, with the same sedative (s) as in the intervention group; (4) outcomes: sedative consumption as the primary outcome, and the incidence of adverse events (defined as respiratory depression/bradycardia/hypotension/hypoxemia/nausea or vomiting/abdominal distension/dizziness/coughing/restlessness during or after gastrointestinal endoscopy) and wake-up time (from the end of the examination to the time when patients can correctly answer basic questions) as the secondary outcomes; (5) study design: randomized controlled trials (RCTs).



2.3.2. Exclusion criteria

Exclusion criteria were as follows: (1) participants: patients with obvious contraindications for gastrointestinal endoscopy or a history of gastrointestinal resection; (2) interventions/control: report neither the disappearance of eyelash reflex nor losing response after calling; (3) study design: case reports, reviews, study protocols, or conference papers; (4) the same studies repeatedly published (only the earliest published one was included); (5) studies with unpublished, unavailable or incomplete original data.




2.4. Study selection and data extraction

Two reviewers independently applied eligibility criteria and selected studies for inclusion in this review. After duplicates were removed, they screened the titles and abstracts for all the records and then assessed full-text articles of the remaining records for eligibility. Any disagreements during the selection process were resolved through discussions with a third reviewer.

The following data were extracted from the studies, including study title, first author, year of publication, sample size, baseline characteristics (gender and age) of participants, type of gastrointestinal endoscopy, sedatives with their usage and dosage, acupuncture measures in the intervention group (types of acupuncture, stimulation method, and acupoints), and outcomes (sedative consumption, the incidence of adverse events, and wake-up time). Two reviewers independently extracted the study data, and any disagreements during the extraction process were settled through discussions with a third reviewer. The authors were contacted for any missing data. An Excel spreadsheet was used to record the data.



2.5. Risk of bias assessment

Bias assessment of the included RCTs was performed independently by two reviewers according to Version 2 of the Cochrane risk-of-bias tool for randomized trials (RoB 2), and any disagreements during the extraction process were resolved through discussions with a third reviewer. The domains of bias assessment were as follows: risk of bias arising from the randomization process, risk of bias due to deviations from the intended interventions (effect of assignment to intervention, or effect of adhering to intervention), risk of bias due to missing outcome data, risk of bias in the measurement of the outcome, risk of bias in the selection of the reported result. Finally, an overall risk of bias was generated. The risk of bias was described as a low risk of bias, some concerns, or a high risk of bias.



2.6. Statistical analysis

Continuous data were expressed as mean difference (MD) and 95% confidence interval (CI), and dichotomous data as risk ratio (RR) and 95% CI. P < 0.05 indicated that the difference was statistically significant. Due to the heterogeneity caused by the diversity of acupuncture treatment methods (differences in stimulation methods, acupoint selection, depth of insertion, stimulation time, etc.) in acupuncture-related studies, a random effects model was used, and the source of heterogeneity was analyzed through subgroup analysis and sensitivity analysis. Stata16.0 software was used to perform statistical analysis. Sensitivity analysis was used to assess the robustness of the results. Subgroup analysis was used to determine whether the summary effects varied in relation to pre-specified clinical characteristics of the trials included, such as the type of gastrointestinal endoscopy (gastroscopy/colonoscopy) and the number of kinds of sedatives used. Publication bias was evaluated by Egger's test.




3. Results


3.1. Search results

Our systematic search identified 1,837 articles of interest, among which 916 articles remained after Endnote automatic and manual duplicate checking. After excluding 876 articles through the screening of titles and abstracts, full-text screening of the remaining 40 articles was performed, resulting in the selection of 10 articles for inclusion in the meta-analysis with 1,331 participants, including one English article and nine Chinese articles (Figure 1).


[image: Figure 1]
FIGURE 1
 PRISMA flow diagram of article screening. This is a PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only.




3.2. Characteristics of the included studies

The characteristics of the 10 RCTs included in the meta-analysis are summarized in Table 2.


TABLE 2 Basic characteristics of included articles.
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3.3. Risk of bias assessment of the included studies

In the assessment of domain 1 (randomization process), only one study (13) was evaluated as having a low risk of bias, in which the random component used in the allocation sequence generation process was specified, and the allocation sequence was concealed until participants were enrolled and assigned to interventions. The rest of the trials failed to ensure the allocation sequences were both random and concealed. Eight trials (9, 14–16, 18–21) failed to ensure that the allocation sequences were random and concealed and thus rated as existing concerns. One study (17) where the patients were grouped according to their willingness was rated high risk of bias. In domain 2 (deviations from intended interventions), whether an appropriate analysis was used to estimate the effect of adhering to the intervention remained unknown, and therefore all studies were rated as having a high risk of bias. For the assessment of domain 3 (missing outcome data) and domain 5 (selection of the reported result), the 10 studies were all rated as having a low risk of bias. In domain 4 (measurement of the outcome), the outcome assessors in almost all the studies [except one (13)] were aware of the intervention received by study participants, resulting in the likelihood that the assessment of the outcome was influenced by the assessors' knowledge of intervention received. According to the signaling questions and assessment process of RoB 2.0 in each field, the 10 included studies were rated as having a high risk of bias in the overall bias assessment (Figures 2, 3; Table 3).


[image: Figure 2]
FIGURE 2
 Risk of bias of each included study. Bias assessment of each included RCTs was performed according to RoB 2.



[image: Figure 3]
FIGURE 3
 Summary of risk of bias of the included studies. Summary of bias assessment of included RCTs was performed according to RoB 2.



TABLE 3 Risk of bias of each included study.
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3.4. Results of meta-analysis
 
3.4.1. Heterogeneity analysis of included studies

Meta-analysis results of propofol dosage (I2 = 97.8%) and wake-up time (I2 = 96.5%) presented significant heterogeneity, the possible sources of which were speculated as follows: The randomization scheme of the studies was imperfect. The sample size varied considerably across studies from 80 (9, 17) to 240 patients (21). The baselines of patients were not completely consistent among different studies. Differences in acupoints, stimulation intensity and frequency, and stimulation time of acupuncture might affect the experimental results to some extent (17, 22).



3.4.2. Sedative (propofol) consumption

The 10 articles all reported the consumption of the sedative propofol, with a total sample size of 1,331 participants [MD = −29.32, 95% CI (−36.13, −22.50), P < 0.001]. Due to high heterogeneity (I2 = 97.8%), a subgroup analysis was conducted according to the type of gastrointestinal endoscopy (gastroscopy/colonoscopy) and the number of kinds of sedatives used (Figure 4). The group concerning propofol used together with other sedative (s) in colonoscopy included only one study (13) [MD = −47.50, 95% CI (−64.09, −30.91), P < 0.001]. The group of propofol alone in colonoscopy included five studies (9, 14, 16–18) (MD = −41.69, 95% CI [(−54.89, −28.49), P < 0.001]. The group concerning propofol used together with other sedative (s) in gastroscopy included two studies (15, 19) [MD = −18.18, 95% CI (−35.56, −0.80), P = 0.040]. In those three subgroups, sedative (propofol) consumption was significantly lower in the intervention group than in the control group. However, when it comes to the group of propofol alone in gastroscopy containing two studies (20, 21), the difference in sedative (propofol) consumption was not statistically significant [MD = −12.26, 95% CI (−32.64, 8.11), P = 0.238]. In addition to subgroup analysis, a univariate meta-regression analysis concerning non-methodological factors including publication year (P = 0.170), sample size (P = 0.125), and female ratio (P = 0.280) of the included studies found no statistically significant results, leaving the high heterogeneity unsolved. Although a subsequent sensitivity analysis suggested stable results (Figure 5), Egger's test suggested a significant publication bias (P = 0.020 < 0.05) (Figure 6), and the conclusion that acupuncture reduced sedative consumption in gastrointestinal endoscopy is questionable.


[image: Figure 4]
FIGURE 4
 Forest plot of subgroup meta-analysis of sedative (propofol) consumption (mg). This is a meta-analysis of studies comparing acupuncture combined with sedative(s) vs. sedative(s) using the random-effects model with the effect showing the mean difference of sedative (propofol) consumption. A subgroup analysis has been conducted according to the type of gastrointestinal endoscopy (gastroscopy/colonoscopy) and the number of kinds of sedatives used. CI, confidence interval.
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FIGURE 5
 Leave-one-out sensitivity analysis of sedative (propofol) consumption for acupuncture combined with sedative(s) vs. sedative(s). CI, confidence interval.



[image: Figure 6]
FIGURE 6
 Egger's test for publication bias of sedative (propofol) consumption. Bias = −4.957401, Slope = −9.135269, P-value = 0.020 < 0.05.




3.4.3. Wake-up time

Four studies (13, 16, 17, 20) with a total sample size of 471 patients reported wake-up time in the outcome indicators. The results showed that acupuncture combined with sedation could shorten the recovery time of patients [MD = −3.87, 95% CI (−5.43, −2.31), P < 0.001]. Due to high heterogeneity (I2 = 96.5%), a subgroup analysis was conducted according to the type of gastrointestinal endoscopy (gastroscopy/colonoscopy) and the number of kinds of sedatives used (Figure 7). The difference in recovery time between the intervention group and the control group was statistically significant in the subgroup concerning propofol used together with other sedative (s) in colonoscopy including only one study (13) [MD = −2.80, 95% CI (−3.05, −2.55), P < 0.001], in the subgroup of propofol alone in colonoscopy including two studies (16, 17) [MD = −4.78, 95% CI (−7.58, −1.99), P < 0.001], and in the subgroup of propofol alone in gastroscopy containing one study (20) [MD = −3.16, 95% CI (−3.94, −2.38), P < 0.001] as well. Sensitivity analysis showed that the results were stable (Figure 8). Egger's test indicated that there was no significant publication bias (P = 0.403 > 0.05) (Figure 9).


[image: Figure 7]
FIGURE 7
 Forest plot of subgroup meta-analysis of wake-up time. This is a meta-analysis of studies comparing acupuncture combined with sedative(s) vs. sedative(s) using the random-effects model with the effect showing the mean difference of wake-up time. A subgroup analysis has been conducted according to the type of gastrointestinal endoscopy (gastroscopy/colonoscopy) and the number of kinds of sedatives used. CI, confidence interval.



[image: Figure 8]
FIGURE 8
 Leave-one-out sensitivity analysis of wake-up time for acupuncture combined with sedative(s) vs. sedative(s). CI, confidence interval.



[image: Figure 9]
FIGURE 9
 Egger's test for publication bias of wake-up time. Bias = −5.659218, Slope = −2.131156, P-value = 0.403 > 0.05.




3.4.4. The incidence of adverse events

The incidence of adverse events was recorded in nine articles (9, 13, 15–21). The adverse events were respiratory depression/bradycardia/hypotension/hypoxemia/nausea or vomiting/abdominal distension/dizziness/coughing/restlessness during or after gastrointestinal endoscopy. The incidence of all kinds of adverse events except abdominal distension in acupuncture combined with sedation was lower than in the control group. Nevertheless, the difference was only statistically significant in the incidence of hypotension, nausea and vomiting, and coughing between the two groups (P < 0.05) (Table 4), suggesting the potential of acupuncture specific to reducing the incidence of adverse events, including hypotension, nausea and vomiting, and coughing. As for acupuncture-related adverse events, merely two cases of acupuncture syncope were reported in a single study by Luo et al. (16).


TABLE 4 Meta-analysis of the incidence of adverse events.
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4. Discussion


4.1. Efficacy and safety of acupuncture combined with sedation in gastrointestinal endoscopy

As for the efficacy of acupuncture combined with sedation in gastrointestinal endoscopy, the results of the meta-analysis suggested that acupuncture combined with sedation reduced sedative consumption and wake-up time. However, as blinding was hardly possible due to the absence of sham/placebo acupuncture in the control groups of the included studies, a placebo effect could not be completely ruled out. Furthermore, due to the significant heterogeneity regarding these outcomes, additional studies are needed to reach definite conclusions.

The overall incidence of adverse effects was lower in the group of acupuncture combined with sedation than in the control group, indicating the efficacy of acupuncture in improving the safety of sedated gastrointestinal endoscopy. Only the incidence of hypotension, nausea and vomiting, and cough significantly differed between the intervention and control groups (P < 0.05). The more serious adverse effects, such as hypoxemia, bradycardia, and hypotension, which occurred more frequently, were all probably related to the sedative propofol. In addition, studies have reported that acupuncture combined with sedation was effective in suppressing stress responses and stabilizing hemodynamics in patients (9, 16, 18), thus less affecting vital signs than using sedatives alone.

The two cases of acupuncture syncope reported by Luo et al. (16) seem to suggest that acupuncture-related adverse events are rare and minor. However, such acupuncture-related adverse events were not followed up. Besides, underreporting of less significant adverse events in the clinical practice of acupuncture is also an indispensable factor (23). Therefore, further attention should be paid to monitoring the safety of acupuncture when it is combined with sedation in gastrointestinal endoscopy the future clinical research.

Therefore, a conclusion could be drawn with caution that the application of acupuncture in sedation in gastrointestinal endoscopy was considered effective. Nevertheless, the safety evaluation of acupuncture lacks sufficient evidence. The reduction of both wake-up time and the incidence of adverse events in the intervention group might be attributed to the lower amount of propofol used, considering the potential disadvantages of this sedative-hypnotic drug including rapid depression of consciousness and cardiovascular functions (3).



4.2. Evaluation of cognitive function

The choice of sedative for gastrointestinal endoscopy should consider the appropriate level of sedation, less hemodynamic influence, minimum postoperative cognitive dysfunction of patients, and early return to daily life (24). Despite limited sedative consumption in painless gastrointestinal endoscopy, patients may still experience transient cognitive impairment in memory, attention, and executive function during the recovery period from the sequelae of sedatives, hindering fine and complex daily activities shortly after discharge from the hospital (5, 25). Our meta-analysis result based on available studies showed that acupuncture significantly reduced patients' postoperative wake-up time in sedated gastrointestinal endoscopy. However, more attention should be paid to the recovery of cognitive functions after the examination, since no indicator concerning cognitive function is reported in the included studies.

For patients, the return to daily life after gastrointestinal endoscopy hinges on the timely recovery of cognitive function after sedation (25). As a rapid and reliable screening assessment tool for cognitive function, which is sensitive and valid in various cognition-affecting disorders, CogState computerized cognitive tests consisting of eight independent tasks and its simplified versions are often applied to the assessment of cognitive function (5, 25, 26). Tian et al. (5) utilized the CogState brief computerized test battery consisting of four selected tasks to measure postoperative cognitive function in patients undergoing colonoscopy with propofol sedation and found that the patients' psychomotor function and attention at discharge were impaired compared with before the examination, with their visual memory and working memory not significantly affected.

A study has recommended that patients receiving ambulatory surgery under any anesthesia should not drive motor vehicles within 24 h because of higher risks of traffic accidents (27). The updated version of Practice guidelines for postanesthetic care issued by the American Society of Anesthesiologists Task Force also recommended that the discharge of postanesthetic patients should be accompanied by a responsible adult (28). Therefore, the psychomotor function is often of substantial concern when studying patients' postoperative cognitive function. Tests such as Choice Reaction Time (CRT) (29), Number Connection Test (NCT) (30, 31), driving simulation test (30, 31), Digit Symbol Substitution Test (DSST) (32, 33), Modified Post Anesthesia Discharge Scoring (MPADS) system (34), and Trieger Dot Test (TDT) (32) have been used in different studies to investigate patients' postoperative psychomotor recoveries. Theodorou et al. (35) used a psychomotor test consisting of nine tests to evaluate more comprehensively. Considerably more work will need to be done using the scales above to assess postoperative cognitive function recovery of acupuncture combined with sedation, especially psychomotor function.

Furthermore, in relevant studies of propofol administration in gastrointestinal endoscopy, postoperative assessment of patients' cognitive function was often performed in the short term ranging from within 2 h after the examination (25) to before discharge from the hospital (5, 36), but a long-term post-discharge follow up is absent. Further studies, which combine short-term assessment with long-term follow-up, will need to be undertaken when exploring the effects of acupuncture combined with sedation on cognitive function.



4.3. Prospects

A previous systematic review published in 2004 by Lee and Ernst (12) compared the effectiveness of acupuncture, conventional sedation, and sham acupuncture in gastrointestinal endoscopy included only six clinical trials with problems such as small sample size, high heterogeneity, lack of unified outcome, and unclear provisions for primary outcomes, making a meta-analytical approach impossible. A meta-analysis recently published by Gao et al. (11) further found that in unsedated upper gastrointestinal endoscopy, acupuncture in addition to topical pharyngeal anesthesia (TPA) with lidocaine hydrochloride might better alleviate patients' discomfort during the examination compared with TPA alone. Wang et al. (10) compared the effects of acupuncture on colonoscopy through meta-analysis and found that acupuncture could significantly reduce the incidence of adverse events, shorten insertion time, relieve patients' pain, and improve patients' satisfaction, but no significant difference was found in propofol dosage between the intervention group and the control group according to the four RCTs included for their analysis. Our meta-analysis preliminarily suggested that acupuncture combined with sedation reduced sedative consumption and wake-up time.

Present studies have demonstrated a lack of application of placebo acupuncture or sham acupuncture in the control group (37–40). In order to minimize possible placebo effects, reduce the risk of bias, and improve both the methodological quality of the studies and the reliability of the results, the application of non-invasive sham/placebo acupuncture in the control group of future studies is recommended. Furthermore, the existing studies fail to provide data on endoscopic procedures other than colonoscopy and gastroscopy, such as endoscopic ultrasound (EUS) or endoscopic retrograde cholangiopancreatography (ERCP), where deep sedation with propofol is more necessary (41, 42). More detailed documentation of acupuncture-related adverse effects is required. The exact source of the heterogeneity in multiple outcome measures remained unclear, one possible explanation being the inconsistency of interventions across studies, which suggests the importance of the standardization of both acupuncture and sedation measures. Chen et al. (22) designed an orthogonal trial method to determine the optimized scheme of acupuncture combined with sedation for painless colonoscopy in different age groups, providing a possible solution for the problem. Anyway, more standardized, high-quality, multicenter, and large-scale RCTs with placebo acupuncture or sham acupuncture combined with sedation as the control group are needed, with standardization of therapeutic parameters such as acupoints, stimulation intensity and frequency, stimulation time of acupuncture, and sedative selection, in an attempt to better guide and promote the application of acupuncture combined with sedation in gastrointestinal endoscopy.




5. Conclusion

In view of all that has been mentioned so far, it may be supposed that acupuncture combined with sedation reduced sedative consumption and wake-up time compared with simple sedation in gastrointestinal endoscopy, which allows patients to regain consciousness more quickly after examination and overall reduces the risk of adverse effects. However, with the limited quantity and quality of relevant clinical studies, caution must be applied until more high-quality clinical studies verify and refine the conclusions.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Author contributions

YY: conception and design, analysis and interpretation of the data, drafting of the article. HJ, YL, and JL: analysis and interpretation of the data, critical revision of the article for important intellectual content. JH, GY, and XK: critical revision of the article for important intellectual content. XM: conception and design, critical revision of the article for important intellectual content. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by National Natural Science Foundation of China (Nos. 82104985 and 81674073), Natural Science Foundation of Shanghai (Nos. 20ZR1453000 and 23ZR1460000), and Outstanding Leader Plan of Shanghai (No. 060).




Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Spiceland CM, Lodhia N. Endoscopy in inflammatory bowel disease: role in diagnosis, management, and treatment. World J Gastroenterol. (2018) 24:4014–20. doi: 10.3748/wjg.v24.i35.4014

 2. das Neves JF, das Neves Araujo MM, de Paiva Araujo F, Ferreira CM, Duarte FB, Pace FH, et al. Colonoscopy sedation: clinical trial comparing propofol and fentanyl with or without midazolam. Braz J Anesthesiol. (2016) 66:231–6. doi: 10.1016/j.bjane.2014.09.014

 3. Nishizawa T, Suzuki H. Propofol for gastrointestinal endoscopy. United Eur Gastroenterol J. (2018) 6:801–5. doi: 10.1177/2050640618767594

 4. Zhou S, Zhu Z, Dai W, Qi S, Tian W, Zhang Y, et al. National survey on sedation for gastrointestinal endoscopy in 2758 Chinese hospitals. Br J Anaesth. (2021) 127:56–64. doi: 10.1016/j.bja.2021.01.028

 5. Tian L, Luan H, Zhu P, Zhang Z, Bao H. A randomized controlled trial for measuring effects on cognitive functions of adding ketamine to propofol during sedation for colonoscopy. Medicine. (2020) 99:e21859. doi: 10.1097/MD.0000000000021859

 6. Wernli KJ, Brenner AT, Rutter CM, Inadomi JM. Risks associated with anesthesia services during colonoscopy. Gastroenterology. (2016) 150:888–94; quiz e18. doi: 10.1053/j.gastro.2015.12.018

 7. Zhou J. Historical review about 60 years' clinical practice of acupuncture anesthesia. Zhen Ci Yan Jiu. (2018) 43:607–10. doi: 10.13702/j.1000-0607.180539

 8. Goudra B, Singh PM, Lichtenstein GR. Medical, political, and economic considerations for the use of MAC for endoscopic sedation: big price, little justification? Dig Dis Sci. (2020) 65:2466–72. doi: 10.1007/s10620-020-06464-3

 9. Luo Y, Liu M, Jia H, Jing X, Tian L, Liu J. Feasibility of combination of acupuncture and propofol for painless colonoscopy. Progr Mod Biomed. (2019) 19:924–7. doi: 10.13241/j.cnki.pmb.2019.05.029 

 10. Wang J, Xia Q, Zhu F, Huang W, Meng Y, Wang Y, et al. Effects of acupuncture on adverse events in colonoscopy: a systematic review and meta-analysis of randomized controlled trials. Pain Ther. (2022) 11:1095–112. doi: 10.1007/s40122-022-00415-8

 11. Gao N, Chen H, Wang Y, Guo Y, Liu Z, Wang W. Acupuncture to improve patient discomfort during upper gastrointestinal endoscopy: systematic review and meta-analysis. Front Med. (2022) 9:865035. doi: 10.3389/fmed.2022.865035

 12. Lee H, Ernst E. Acupuncture for GI endoscopy: a systematic review. Gastrointest Endosc. (2004) 60:784–9. doi: 10.1016/S0016-5107(04)02030-9

 13. He T, Liu C, Lu ZX, Kong LL Li Y, Xu Z, et al. Effect of wrist-ankle acupuncture on propofol dosage during painless colonoscopy: a randomized controlled prospective study. World J Clin Cases. (2022) 10:3764–72. doi: 10.12998/wjcc.v10.i12.3764

 14. Zhu G. Effect of acupuncture analgesia combined with propofol on pain degree and stress response in patients undergoing enteroscopy. J New Chin Med. (2020) 52:122–4. doi: 10.13457/j.cnki.jncm.2020.13.036 

 15. Dong Y, Xu Z, Wang D, Hao W, Yang J. Effects of wrist-ankle acupuncture on Propofol dosage in painless gastroscopy in elderly patients. China J Endosc. (2019) 25. doi: 10.3969/j.issn.1007-1989.2019.10.011

 16. Luo Y, Jia H, Liu M, Jing X. Feasibility study of acupuncture and medicine combined anesthesia in painless enteroscopy. Doctor. (2019) 4:85-6,93. doi: 10.19604/j.cnki.dys.2019.02.040 

 17. Zheng J, Lu Y, Chen Z, Wu D, Zhang J, Zhu M. Clinical efficacy of electroacupuncture combined with propofol in painless enteroscopy. J Clin Anesthesiol. (2019) 35:874–7. doi: 10.12089/jca.2019.09.010 

 18. Luo Y, Tian L, Liu M, Liu J. Effects of acupuncture combined with propofol on analgesic efficacy, stress response, and hemodynamics in patients undergoing colonoscopy. Chin J Lab Diagn. (2018) 22. doi: 10.3969/j.issn.1007-4287.2018.10.046 

 19. Wu B, Peng Q, Liu S, Liu L, Yang G, Zhang G, et al. Effect of electroacupuncture-assisted intravenous anesthesia on gastroscopy. People Milit Surg. (2011) 54:299–300. 

 20. Chen Y, Yue J, Xie J, Lan A, Li J, He H, et al. Application of acupuncture combined with propofol on preventing the stress response in gastroscopy. J Trad Chin Med. (2010) 51:1002–5. doi: 10.13288/j.11-2166/r.2010.11.045 

 21. Chen H, Zhu H. Clinical observations on applications of electroacupuncture to painless gastroscopy. Shanghai J Acupunct Moxibust. (2007) 26. doi: 10.13460/j.issn.1005-0957.2007.06.013 

 22. Chen Y, Nong J, Chen R, Huang X. Study on optimization of combined acupuncture and drug anesthesia for patients undergoing painless colonoscopy. J Ext Therapy Trad Chin Med. (2015) 24:6–8. 

 23. Chan MWC, Wu XY, Wu JCY, Wong SYS, Chung VCH. Safety of acupuncture: overview of systematic reviews. Sci Rep. (2017) 7:3369. doi: 10.1038/s41598-017-03272-0

 24. Ekmekçi P, Erkan G, Yilmaz H, Kazbek BK, Koksoy UC, Doganay G, et al. Effect of different sedation regimes on cognitive functions in Colonoscopy. Eur J Hepatogastroenterol. (2017) 7:158–62. doi: 10.5005/jp-journals-10018-1239

 25. Borrat X, Ubre M, Risco R, Gambus PL, Pedroso A, Iglesias A, et al. Computerized tests to evaluate recovery of cognitive function after deep sedation with propofol and remifentanil for colonoscopy. J Clin Monit Comput. (2019) 33:107–13. doi: 10.1007/s10877-018-0134-3

 26. Allen M, Leslie K, Hebbard G, Jones I, Mettho T, Maruff P, et al. randomized controlled trial of light versus deep propofol sedation for elective outpatient colonoscopy: recall, procedural conditions, and recovery. Can J Anaesth. (2015) 62:1169–78. doi: 10.1007/s12630-015-0463-3

 27. Chung F, Assmann N. Car accidents after ambulatory surgery in patients without an escort. Anesth Analg. (2008) 106:817–20. doi: 10.1213/ane.0b013e3181609531

 28. Apfelbaum JL, Silverstein JH, Chung FF, Connis RT, Fillmore RB, Hunt SE, et al. Practice guidelines for postanesthetic care: an updated report by the American Society of Anesthesiologists Task Force on Postanesthetic Care. Anesthesiology. (2013) 118:291–307. doi: 10.1097/ALN.0b013e31827773e9

 29. Van der Linden PJ, Verdoodt H, Metallo E, Plasman C, Fils JF, Schmartz D. Does propofol mode of administration influence psychomotor recovery time after sedation for colonoscopy: a prospective randomized assessor-blinded trial. Saudi J Anaesth. (2021) 15:390–5. doi: 10.4103/sja.sja_196_21

 30. Horiuchi A, Nakayama Y, Fujii H, Katsuyama Y, Ohmori S, Tanaka N. Psychomotor recovery and blood propofol level in colonoscopy when using propofol sedation. Gastrointest Endosc. (2012) 75:506–12. doi: 10.1016/j.gie.2011.08.020

 31. Riphaus A, Gstettenbauer T, Frenz MB, Wehrmann T. Quality of psychomotor recovery after propofol sedation for routine endoscopy: a randomized and controlled study. Endoscopy. (2006) 38:677–83. doi: 10.1055/s-2006-925244

 32. Moerman AT, Foubert LA, Herregods LL, Struys MM, De Wolf DJ, De Looze DA, et al. Propofol versus remifentanil for monitored anaesthesia care during colonoscopy. Eur J Anaesthesiol. (2003) 20:461–6. doi: 10.1097/00003643-200306000-00006

 33. Patterson KW, Casey PB, Murray JP, O'Boyle CA, Cunningham AJ. Propofol sedation for outpatient upper gastrointestinal endoscopy: comparison with midazolam. Br J Anaesth. (1991) 67:108–11. doi: 10.1093/bja/67.1.108

 34. Rudner R, Jalowiecki P, Kawecki P, Gonciarz M, Mularczyk A, Petelenz M. Conscious analgesia/sedation with remifentanil and propofol versus total intravenous anesthesia with fentanyl, midazolam, and propofol for outpatient colonoscopy. Gastrointest Endosc. (2003) 57:657–63. doi: 10.1067/mge.2003.207

 35. Theodorou T, Hales P, Gillespie P, Robertson B. Total intravenous versus inhalational anaesthesia for colonoscopy: a prospective study of clinical recovery and psychomotor function. Anaesth Intensive Care. (2001) 29:124–36. doi: 10.1177/0310057X0102900206

 36. Sargin M, Uluer MS, Simşek B. The effect of bispectral index monitoring on cognitive performance following sedation for outpatient colonoscopy: a randomized controlled trial. São Paulo Med J. (2019) 137:305–11. doi: 10.1590/1516-3180.2018.0383210519

 37. Fanti L, Gemma M, Passaretti S, Guslandi M, Testoni PA, Casati A, et al. Electroacupuncture analgesia for colonoscopy. a prospective, randomized, placebo-controlled study. Am J Gastroenterol. (2004) 98:312–6. doi: 10.1111/j.1572-0241.2003.07231.x

 38. Eberl S, Monteiro de Olivera N, Bourne D, Streitberger K, Fockens P, Hollmann MW, et al. Effect of electroacupuncture on sedation requirements during colonoscopy: a prospective placebo-controlled randomised trial. Acupunct Med. (2020) 38:131–9. doi: 10.1136/acupmed-2017-011459

 39. Kusumastuti R, Srilestari A, Abdurrohim K, Abdullah M The The effect of auricular acupuncture on pain during colonoscopy with mi dazolam and pethidine. J Phys: Conf Ser. (2017) 884:012133. doi: 10.1088/1742-6596/884/1/012133 

 40. Ng S, Leung WWA, Chan SK, Wong CY, Lee JF. Electroacupuncture analgesia for colonoscopy: a prospective, randomized, sham-controlled study. Gastrointest Endosc. (2013) 77(5, Suppl.):AB176. doi: 10.1016/j.gie.2013.04.140 

 41. Burtea DE, Dimitriu A, Maloş AE, Săftoiu A. Current role of non-anesthesiologist administered propofol sedation in advanced interventional endoscopy. World J Gastrointest Endosc. (2015) 7:981–6. doi: 10.4253/wjge.v7.i10.981

 42. Cheriyan DG, Byrne MF. Propofol use in endoscopic retrograde cholangiopancreatography and endoscopic ultrasound. World J Gastroenterol. (2014) 20:5171–6. doi: 10.3748/wjg.v20.i18.5171



OPS/images/fmed-10-1189429-t004.jpg
Adverse Number of Intervention group Control group 2 RR (95% Cl)
events studies

Cases Sample Cases Sample
size size

Respiratory 2 5 100 13 100 0.0% 0.39 (0.14, 1.04) 0.061
depression

Bradycardia 2 3 100 14 100 44.7% 0.25 (0.04, 1.78) 0.167
Hypotension 5 11 310 32 311 0.0% 0.40 (021, 0.77) 0.006*
Hypoxemia 3 16 190 27 191 423% 0.51(0.18, 1.48) 0219
Dizziness 1 0 60 2 60 0.0% 0.20 (0.01, 4.08) 0.296
Nausea or vomiting 7 15 500 53 501 0.0% 0.30 (0.17, 0.52) 0.000%
Abdominal 2 11 150 26 151 75.3% 1.05 (0.05, 20.66) 0.974
distension

Coughing 2 5 190 21 190 0.0% 0.24 (0.09, 0.62) 0.003*
Restlessness 2 3 190 10 190 0.0% 0.30 (0.08, 1.08) 0.066

RR, risk ratio; CI, confidence interval; *P < 0.05.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Sedative-sparing effect of acupuncture in gastrointestinal endoscopy: systematic review and meta-analysis



		1. Introduction



		2. Methods



		2.1. Protocol and registration



		2.2. Search strategy



		2.3. Eligibility criteria



		2.3.1. Inclusion criteria



		2.3.2. Exclusion criteria









		2.4. Study selection and data extraction



		2.5. Risk of bias assessment



		2.6. Statistical analysis







		3. Results



		3.1. Search results



		3.2. Characteristics of the included studies



		3.3. Risk of bias assessment of the included studies



		3.4. Results of meta-analysis



		3.4.1. Heterogeneity analysis of included studies



		3.4.2. Sedative (propofol) consumption



		3.4.3. Wake-up time



		3.4.4. The incidence of adverse events













		4. Discussion



		4.1. Efficacy and safety of acupuncture combined with sedation in gastrointestinal endoscopy



		4.2. Evaluation of cognitive function



		4.3. Prospects







		5. Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/fmed-10-1189429-t003.jpg
References

Randomization

Deviations from

Missing

Measurement

Selection of

process intended outcome of the the reported
interventions data outcome result
Heetal. (13) Low High Low Low Low High
Zhu (14) Some concerns High Low High Low High
Dongetal. (15) Some concerns High Low High Low High
Luo etal. (9) Some concerns. High Low High Low High
Luo etal. (16) Some concerns High Low High Low High
Zheng etal. (17) High High Low High Low High
Luo etal. (18) Some concerns High Low High Low High
Wueetal. (19) Some concerns High Low High Low High
Chen etal. (20) Some concerns High Low High Low High
Chen etal. (21) Some concerns High Low High Low High






OPS/images/fmed-10-1189429-t002.jpg
References Sample size Baseline characteristics Type of Sedatives in the intervention group and the Types of Outcomes
(I/C, n) endoscopy control group acupuncture in the
intervention group

Gender g For induction of For
(M/F, n) sedation maintenance
of sedation
Heetal. (13) 90/91 86/95 49.34 % 1.11/49.73 & Colonoscopy Nalbuphine (0.025 mg/kg) Propofol MA (wrist-ankle (o)
1.12 and Propofol (0.5 mg/kg) Acupuncture)
Zhu (14) 80/80 88/72 49.16 £ 10.18/48.57 £ Colonoscopy Propofol (1 mg/kg) Propofol MA and EA ()
1103
Dongetal. (15) 60/60 67/53 76.54 % 6.19/76.82 % Gastroscopy Nalbuphine (0.1 mg/kg) and Propofol MA (wrist-ankle 0]
7.00 Propofol (2.5 g/ml) acupuncture)
Luo etal. (16) 60/60 67/53 53.54£9.6/52.8+£9.7 Colonoscopy Propofol (1 mg/kg) Propofol MA [ulo)
Luo etal. (9) 40/40 42/38 485+ 105/488+106 | Colonoscopy Propofol (1-2 mg/kg) Propofol MA [0
Zheng etal. (17) 40/40 43/37 537 4127/50.7 £ 12.1 | Colonoscopy Propofol (1.5-2.0 mg/kg) Propofol EA [wo)
Luoetal. (18) 60/60 69/51 438+ 11.0/440£108 | Colonoscopy Propofol (1-2 mg/kg) Propofol MA [0
Wuetal. (19) 70/70 82/58 35-70 Gastroscopy Fentanyl (1.0 pg/kg) and Propofol EA [0
propofol (1.5-2.0 mg/kg)
Chen etal. (20) 45/45 45/45 40.89+13.88/4144% | Gastroscopy Propofol (1.5 mg/kg) Propofol EA [0l
1553
Chen etal. (21) 120/120 138/102 25-70 Gastroscopy Propofol (2 mg/kg) Propofol EA B

I, intervention group; C, control group; MA, manual acupuncture; EA, electroacupuncture; @, sedative consumption; @, wake-up time; @, the incidence of adverse events.





OPS/images/fmed-10-1189429-t001.jpg
#1 (acupuncture therapy[MeSH Terms]) OR (acupuncture[MeSH
Terms]) OR (manual acupuncture(Title/ Abstract]) OR
(electroacupuncture[Title/Abstract]) OR (auricular
acupuncture[Title/Abstract]) OR (scalp
acupuncture[Title/Abstract]) OR (needling[Title/Abstract]) OR
(acupoint[Title/Abstract]) OR (acupuncture point[Title/Abstract])

© (endoscopy, gastrointestinal[MeSH Terms]) OR
(gastroscopy[Title/Abstract]) OR (colonoscopy][Title/Abstract]) OR
(balloon enteroscopy][Title/ Abstract]) OR
(duodenoscopy|Title/Abstract]) OR (esophagoscopy|Title/Abstract])
OR (proctoscopy|Title/Abstract]) OR (capsule

endoscopy[Title/ Abstract])

#3 (analgesia and anesthesia[MeSH Terms]) OR
analgesia[Title/Abstract] OR anesthesia[Title/ Abstract] OR
sedation([Title/Abstract]

#4 clinical[Title/Abstract] OR trial[Title/Abstract] OR
randomized|Title/ Abstract] OR controlled[Title/Abstract]

#5 #1 AND #2 AND #3 AND #4










OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Medicine





OPS/images/fmed-10-1189429-g005.gif





OPS/images/fmed-10-1189429-g006.gif





OPS/images/fmed-10-1189429-g003.gif
As precentage (Per protocol)

[ ——





OPS/images/fmed-10-1189429-g004.gif
e — e o

[ —

ke c'-00m =) e o
—

oo zein wneamae  on
ez J— woawnne

e o' -0, PsHE
oo 10
sorea oo’ mm pno0m

am@nae  uw
wusmom  an

(- amemam s
rmozr smaman  wu

oo o0t o0 rennspe

ot ou <o p-ot00 macenae w0






OPS/images/fmed-10-1189429-g009.gif





OPS/images/fmed-10-1189429-g007.gif
—

s —
S

e —
.

o

P
preree)

prreee
s 2z






OPS/images/fmed-10-1189429-g008.gif
Mota-anaiysis estmatos, ghven namod shudy e omitied

o o

—

tppe it

o

%





OPS/images/cover.jpg
@ frontiers | Frontiers in Medicine

Sedative-sparing effect of
acupuncture in gastrointestinal
endoscopy: systematic review

and meta-analysis





OPS/images/fmed-10-1189429-g001.gif
[ —— s v 1)
oy ot

e 20
pmdy

Procecsngs 025
e ]
Regenrdpascmn (1)

rrn—






OPS/images/fmed-10-1189429-g002.gif





