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Background: Post-stroke shoulder-hand syndrome (SHS) significantly impacts patients' quality of life and functional recovery. While both acupuncture and rehabilitation training have shown promise individually, their combined effect needs systematic evaluation.

Methods: A comprehensive search was conducted across seven databases (PubMed, Embase, Cochrane Library, Web of Science, Sinomed, CNKI, and Wanfang) for randomized controlled trials comparing combined acupuncture-moxibustion-rehabilitation therapy vs. rehabilitation alone. The primary outcomes included Fugl-Meyer Assessment (FMA) scale, visual analog scale (VAS), and Barthel Index (BI) scores. Risk of bias was assessed using the Cochrane tool.

Results: Twenty-seven randomized controlled trials involving 2,175 participants were included. Meta-analysis showed significant improvements in the combination therapy group compared to rehabilitation alone: VAS score (SMD = 1.62, 95% CI: 1.19–2.06), FMA scale (SMD = 1.78, 95% CI: 1.41–2.15), and BI/MBI scores (SMD = 1.01, 95% CI: 0.48–1.54). The combination therapy also showed superior effects on swelling reduction (SMD = −1.75, 95% CI: −2.08, −1.42) and total response rate (RR = 1.21, 95% CI: 1.01–1.44). Most studies demonstrated low to moderate risk of bias.

Conclusion: The combination of acupuncture and moxibustion with rehabilitation training appears to be more effective than rehabilitation alone for post-stroke SHS, improving motor function, pain relief, and activities of daily living. However, high heterogeneity warrants careful interpretation and further high-quality studies.
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Introduction

Post-stroke shoulder-hand syndrome (SHS), also known as complex regional pain syndrome type 1, represents a significant challenge in stroke rehabilitation, affecting ~12%−49% of stroke survivors (1). Recent multicenter prospective studies have provided more precise regional estimates: the incidence rate was reported as 18%−42% in Nordic populations, 27% in North American cohorts, and 35% in East Asian populations (2–4). This debilitating condition typically manifests through a complex constellation of symptoms, including shoulder pain, limited range of motion, hand edema, vasomotor changes, and trophic disturbances in the affected upper limb (5).

The pathophysiology of post-stroke SHS involves intricate interactions between multiple physiological systems. The central-peripheral interaction mechanisms can be categorized into four key processes: (1) central nervous system activation leads to altered cortical reorganization and maladaptive neuroplasticity; (2) peripheral inflammatory responses trigger the release of pro-inflammatory cytokines and substance P; (3) sympathetic nervous system dysfunction results in vasomotor instability and trophic changes; (4) Autonomic nervous imbalance perpetuates the pain-inflammation-disuse cycle (6, 7). Recent neuroplasticity research indicates that acupuncture can modulate these pathways by upregulating brain-derived neurotrophic factor (BDNF) and nerve growth factor, promoting axonal regeneration and synaptic stability, while inhibiting microglial inflammatory phenotypes (8).

Traditional rehabilitation approaches have long been considered the cornerstone of SHS management. These typically include range of motion exercises, strengthening programs, neurodevelopmental techniques, and occupational therapy (9). However, conventional rehabilitation methods often show limited efficacy, particularly in managing pain and improving functional outcomes. Studies indicate that ~30%−40% of patients experience persistent symptoms despite standard rehabilitation protocols, highlighting the need for more effective therapeutic strategies (10).

In recent years, there has been growing interest in integrative approaches that combine traditional Chinese medicine (TCM) with modern rehabilitation techniques. Acupuncture and moxibustion, fundamental components of TCM, have demonstrated promising results in managing various post-stroke complications (11). These ancient therapeutic methods are believed to work through multiple mechanisms. Modern research has shown that acupuncture can modulate neural plasticity by influencing brain-derived neurotrophic factor (BDNF) levels and neuronal excitability. Additionally, both acupuncture and moxibustion have been found to regulate inflammatory mediators, enhance local blood flow, and influence pain perception pathways (12).

The theoretical basis for combining acupuncture-moxibustion with rehabilitation training lies in their complementary mechanisms of action. While rehabilitation training focuses on motor relearning and functional recovery through structured physical activities, acupuncture and moxibustion may enhance these effects by optimizing the neurophysiological environment for recovery. This combination potentially creates a synergistic effect, where the benefits of each approach are amplified when used together (13).

Despite the increasing clinical application of this combined approach and numerous individual studies reporting positive outcomes, there remains a critical need for systematic evaluation of its effectiveness. Previous systematic reviews have largely focused on either acupuncture alone or conventional rehabilitation strategies, leaving a significant gap in our understanding of the combined intervention's efficacy. Furthermore, the varying quality of available studies and potential publication bias necessitate a careful, comprehensive analysis of the existing evidence.

This systematic review and meta-analysis aims to address this knowledge gap by comprehensively evaluating the effectiveness of combining acupuncture-moxibustion with rehabilitation training compared to rehabilitation training alone for post-stroke SHS. By synthesizing the available evidence, this study seeks to provide clinicians and researchers with valuable insights into the potential benefits and limitations of this integrated approach, ultimately contributing to more effective treatment strategies for post-stroke SHS patients.



Methods


Protocol and registration

This systematic review was registered on INPLASY platform (INPLASY202550085) on May 15, 2025, and conducted following PRISMA 2020 guidelines.



Search strategy and selection criteria

A comprehensive literature search was conducted across seven electronic databases: PubMed (1966-December 2024), Embase (1974-December 2024), Cochrane Library (1992-December 2024), Web of Science (1900-December 2024), Sinomed (1978-December 2024), China National Knowledge Infrastructure (CNKI, 1915-December 2024), and Wanfang Database (1990-December 2024). The search strategy combined terms related to “acupuncture,” “moxibustion,” “rehabilitation training,” and “post-stroke shoulder-hand syndrome.” All databases were searched from their inception until December 2024. The initial search yielded 135 potentially relevant articles, with 10 from PubMed, 22 from Embase, 12 from Cochrane Library, 12 from Web of Science, four from Sinomed, 41 from CNKI, and 34 from Wanfang database.



Inclusion and exclusion criteria

The inclusion criteria were carefully defined to ensure the selection of appropriate studies. Studies were considered eligible if they were randomized controlled trials involving adult patients diagnosed with post-stroke shoulder-hand syndrome, regardless of stroke stage. The intervention of interest was acupuncture and/or moxibustion combined with rehabilitation training, compared with rehabilitation training alone as the control intervention. Eligible studies needed to report at least one of the following outcome measures: Fugl-Meyer Assessment (FMA) scale for upper extremity function, Visual analog scale (VAS) for pain assessment, Barthel Index (BI), or Modified Barthel Index (MBI) for activities of daily living, swelling scores, or total response rate (RR).

Studies were excluded from the analysis if they did not meet the randomized controlled trial design criterion, included interventions combining pharmacological agents, physical modalities, or surgical interventions beyond acupuncture/moxibustion and rehabilitation, contained duplicate publications or incomplete data, or were case reports, reviews, or animal studies. This rigorous selection process ensured the inclusion of only relevant, high-quality clinical evidence.



Study selection and data extraction

The study selection process followed a systematic approach with two independent reviewers screening titles and abstracts according to the predefined criteria. After removing 34 duplicate articles, 101 articles remained for initial screening. The title screening process led to the exclusion of 64 articles, followed by abstract screening which eliminated an additional five articles. The remaining 32 articles underwent full-text assessment, resulting in the exclusion of five more articles. Three illustrative exclusion examples are provided in Supplementary Table S2, including both title and abstract screening examples. Five articles could not be retrieved due to journal cessation and invalid author contact information. This systematic screening process yielded a final selection of 27 studies for inclusion in the meta-analysis.

Data extraction was conducted independently by two reviewers using a standardized form designed to capture comprehensive study information. The extracted data encompassed study characteristics including author, year, and country; patient demographics such as sample size and stroke stage; detailed intervention information covering types of acupuncture/moxibustion and rehabilitation protocols; outcome measures; and follow-up duration. An example of the data extraction form is provided in Supplementary Table S1. Any disagreements encountered during the data extraction process were resolved through discussion with a third reviewer to ensure accuracy and consistency.



Quality assessment

The methodological quality of included studies was evaluated using the Cochrane Risk of Bias tool, which assesses seven key domains of potential bias. These domains include random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and other sources of bias. Two reviewers independently assessed each study's risk of bias, categorizing each domain as low, unclear, or high risk. Any disagreements were resolved through consensus discussion to ensure reliable quality assessment results.



Statistical analysis

Statistical analyses were performed using Review Manager 5.4 software. For continuous outcomes including FMA, VAS, and BI/MBI scores, standardized mean differences (SMD) with 95% confidence intervals (CI) were calculated to assess treatment effects. When studies reported only median and interquartile range, mean and standard deviation were estimated using the method described by Wan et al. (14). Missing data were handled according to intention-to-treat principles. Dichotomous outcomes, such as total response rate, were analyzed using risk ratios (RR) with 95% CI. Given the expected clinical heterogeneity among studies, random-effects models were employed for all analyses.

The assessment of heterogeneity was conducted using both the I2 statistic and chi-square test. The interpretation of I2 values followed conventional thresholds, with 25%, 50%, and 75% indicating low, moderate, and high heterogeneity, respectively. When I2 exceeded 50%, sensitivity analysis was performed by excluding studies with sample sizes <40. Publication bias was assessed using Egger's test with P < 0.10 indicating potential bias, accompanied by funnel plot visualization. Statistical significance was set at P < 0.05.

Subgroup analyses were planned to explore potential sources of heterogeneity based on several key factors. These included stroke stage (I, II, or III), type of acupuncture/moxibustion technique employed, duration of treatment, and study quality. These analyses aimed to identify potential moderating factors that might influence treatment effectiveness and provide insights for clinical practice.




Results


Study characteristics

After systematic screening, 27 randomized controlled trials meeting inclusion criteria were identified for analysis (Figure 1). These studies, published between 2004 and 2022, included a total of 2,423 participants. As shown in Tables 1a, 1b (15–41), most studies were conducted in Stage I post-stroke, with sample sizes ranging from 30 to 200 participants. The treatment interventions across studies primarily consisted of traditional manual acupuncture and moxibustion combined with rehabilitation training, though some studies utilized specific techniques such as meridian sinew row needling, White tiger head needling, and Hao-huo acupuncture.
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FIGURE 1
 Flow diagram of literature selection process. Five articles could not be retrieved due to journal cessation and invalid author contact information.


TABLE 1  Basic study information of included literature.


	Author (year)
	Study design
	Sample size (E/C)
	Stroke stage
	Country





	Pan J (2020) (15)
	RCT
	30/30
	Stage I, II
	China

 
	Zhan J (2022) (16)
	RCT
	25/24
	–
	China

 
	Wang XT (2022) (17)
	RCT
	45/45
	Stage I
	China

 
	Zou ZH (2021) (18)
	RCT
	58/58
	Stage I
	China

 
	Gao XL (2019) (19)
	RCT
	24/24
	–
	China

 
	Huang YS (2019) (20)
	RCT
	31/31
	–
	China

 
	Liang H (2018) (21)
	RCT
	40/40
	Stage III
	China

 
	Chai G (2016) (22)
	RCT
	59/59
	Stage I
	China

 
	Chang N (2005) (23)
	RCT
	40/40
	Stage I
	China

 
	Chen Y (2015) (24)
	RCT
	48/46
	Stage I
	China

 
	Gao Y (2016) (25)
	RCT
	50/50
	Stage I
	China

 
	Li S (2012) (26)
	RCT
	30/30
	Stage I
	China

 
	Li Z (2015) (27)
	RCT
	46/46
	Stage I
	China

 
	Liang L (2016) (28)
	RCT
	15/15
	Stage I
	China

 
	Liao H (2006) (29)
	RCT
	45/45
	Stage I
	China

 
	Niu G (2015) (30)
	RCT
	54/54
	Stage I
	China

 
	Shang Y (2008) (31)
	RCT
	40/40
	Stage I
	China

 
	Shen Z (2014) (32)
	RCT
	30/30
	Stage I
	China

 
	Sun Y (2012) (33)
	RCT
	30/30
	Stage I
	China

 
	Tie M (2016) (34)
	RCT
	50/50
	Stage I
	China

 
	Wan W (2013) (35)
	RCT
	60/60
	Stage I
	China

 
	Wang X (2017) (36)
	RCT
	71/71
	Stage I
	China

 
	Wu Z (2014) (37)
	RCT
	100/100
	Stage I
	China

 
	Xu F (2015) (38)
	RCT
	40/40
	Stage I
	China

 
	Zhang X (2015) (39)
	RCT
	46/46
	Stage I
	China

 
	Zhao X (2004) (40)
	RCT
	30/24
	Stage I
	China

 
	Zhong Q (2011) (41)
	RCT
	79/79
	Stage I
	China






TABLE 2  Intervention details and outcome measures matrix.


	Author (year)
	Intervention type
	Outcome measures





	Pan J (2020) (15)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Zhan J (2022) (16)
	Acupuncture and moxibustion + rehabilitation
	VAS, MBI

 
	Wang XT (2022) (17)
	Meridian sinew row needling + rehabilitation
	FMA, BI, VAS

 
	Zou ZH (2021) (18)
	White tiger head needling + rehabilitation
	FMA, VAS, PPI

 
	Gao XL (2019) (19)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Huang YS (2019) (20)
	Hao-huo acupuncture + rehabilitation
	FMA, VAS

 
	Liang H (2018) (21)
	Meridian sinew row needling + rehabilitation
	FMA, VAS, BI

 
	Chai G (2016) (22)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Chang N (2005) (23)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Chen Y (2015) (24)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS, BI

 
	Gao Y (2016) (25)
	Acupuncture and moxibustion + rehabilitation
	VAS

 
	Li S (2012) (26)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Li Z (2015) (27)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Liang L (2016) (28)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Liao H (2006) (29)
	Acupuncture and moxibustion + rehabilitation
	VAS, BI

 
	Niu G (2015) (30)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS, BI

 
	Shang Y (2008) (31)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Shen Z (2014) (32)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Sun Y (2012) (33)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Tie M (2016) (34)
	Acupuncture and moxibustion + rehabilitation
	FMA, BI

 
	Wan W (2013) (35)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Wang X (2017) (36)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Wu Z (2014) (37)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Xu F (2015) (38)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Zhang X (2015) (39)
	Acupuncture and moxibustion + rehabilitation
	FMA, VAS

 
	Zhao X (2004) (40)
	Acupuncture and moxibustion + rehabilitation
	FMA

 
	Zhong Q (2011) (41)
	Acupuncture and moxibustion + rehabilitation
	FMA, BI








Quality assessment of included studies

The quality assessment results are presented in Figures 2, 3. The majority of included studies demonstrated low to moderate risk of bias across key domains. Random sequence generation and outcome assessment were generally well-reported, showing low risk of bias. However, allocation concealment and blinding procedures were less clearly described in many studies, resulting in unclear risk assessments. Incomplete outcome data and selective reporting showed predominantly low risk of bias, indicating good quality in data handling and reporting.


[image: Figure 2]
FIGURE 2
 Risk of bias graph.
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FIGURE 3
 Risk of bias summary.




Effects on pain relief

Analysis of VAS scores across the studies revealed significant improvements in pain relief with combination therapy compared to rehabilitation alone. As shown in Figure 4, the pooled standardized mean difference was 1.62 (95% CI: 1.19–2.06), favoring the intervention group. However, significant heterogeneity was observed (I2 = 90.8%, P < 0.001), suggesting considerable variation in treatment effects across studies. After excluding studies with sample sizes <40, the I2 value decreased to 55%, with the effect size remaining stable.


[image: Figure 4]
FIGURE 4
 Forest plot comparing the effectiveness of combination therapy vs. rehabilitation alone on VAS scores.




Upper extremity motor function

The Fugl-Meyer Assessment (FMA) scale results demonstrated substantial improvement in upper extremity function with combination therapy. Figure 5 illustrates the forest plot analysis, showing a significant pooled SMD of 1.78 (95% CI: 1.41–2.15). This robust effect size indicates meaningful clinical improvement, though high heterogeneity was noted (I2 = 93.5%, P < 0.001).


[image: Figure 5]
FIGURE 5
 Forest plot of Fugl-Meyer Assessment scale score changes.




Activities of daily living

The analysis of Barthel Index (BI) and Modified Barthel Index (MBI) scores demonstrated significant improvements in activities of daily living. As depicted in Figure 6, the pooled SMD was 1.01 (95% CI: 0.48–1.54), indicating moderate to large treatment effects. Similar to other outcomes, substantial heterogeneity was observed (I2 = 92.9%, P < 0.001).


[image: Figure 6]
FIGURE 6
 Forest plot of Barthel Index changes.




Swelling reduction

The combination therapy showed remarkable effectiveness in reducing upper limb swelling. Figure 7 presents the forest plot analysis, revealing a large effect size with SMD = −1.75 (95% CI: −2.08, −1.42). Notably, this outcome demonstrated low heterogeneity (I2 = 0%, P = 0.764), suggesting consistent treatment effects across studies.


[image: Figure 7]
FIGURE 7
 Forest plot of swelling score changes.




Total response rate

The overall therapeutic effectiveness was evaluated through total response rate analysis. As shown in Figure 8, the combination therapy demonstrated superior outcomes compared to rehabilitation alone (RR = 1.21, 95% CI: 1.01–1.44). This analysis showed minimal heterogeneity (I2 = 0%, P = 0.553), indicating consistent treatment benefits across studies.


[image: Figure 8]
FIGURE 8
 Forest plot of total response rate.





Discussion

This systematic review and meta-analysis provides comprehensive evidence supporting the effectiveness of combining acupuncture and moxibustion with rehabilitation training for post-stroke shoulder-hand syndrome. Our analysis of 27 randomized controlled trials reveals significant improvements across multiple outcome measures, warranting detailed discussion of the implications, limitations, and future directions for clinical practice and research. In the acute phase (≤ 1 month), treatment priorities should focus on pain relief and improving blood flow, while subacute and chronic phases should emphasize joint range of motion and hand function training. The studies included in this review primarily focused on patients in the early inpatient rehabilitation phase (average 2–8 weeks post-stroke), thus our conclusions are most applicable to the subacute rehabilitation stage and should not be directly extrapolated to community-based chronic care settings.

The substantial improvement in pain relief, as evidenced by the VAS score analysis (SMD = 1.62, 95% CI: 1.19–2.06), represents a clinically meaningful outcome. This finding aligns with recent systematic reviews demonstrating that acupuncture modulates pain perception through multiple neurophysiological mechanisms, including endogenous opioid release and modulation of inflammatory mediators (42). The combination with rehabilitation training may create a synergistic effect, where reduced pain facilitates more effective participation in rehabilitation exercises, potentially leading to better functional outcomes.

The marked improvement in upper extremity motor function, demonstrated by the FMA scale results (SMD = 1.78, 95% CI: 1.41–2.15), is particularly noteworthy. This substantial effect size suggests that the combination therapy may enhance neuroplasticity and motor recovery more effectively than rehabilitation alone. Recent neuroimaging studies have shown that acupuncture can modulate cortical reorganization and enhance motor pathway connectivity (43), which may explain the superior outcomes when combined with structured rehabilitation protocols.

The significant improvement in activities of daily living, as measured by BI/MBI scores (SMD = 1.01, 95% CI: 0.48–1.54), has important implications for patient independence and quality of life. This improvement may be attributed to the cumulative benefits of enhanced motor function and reduced pain, allowing patients to engage more effectively in daily activities. The economic implications of improved functional independence, including reduced caregiving needs and healthcare costs, warrant further investigation (44).

A particularly striking finding was the consistent effect on swelling reduction (SMD = −1.75, 95% CI: −2.08, −1.42) with remarkably low heterogeneity. This suggests that the combination therapy may effectively address the inflammatory and autonomic components of SHS. Traditional Chinese medicine theory proposes that acupuncture and moxibustion improve local circulation and reduce inflammation, a concept increasingly supported by modern research demonstrating their effects on inflammatory markers and microcirculation (45).

When compared with other treatment modalities, our combined approach shows superior pain relief efficacy (SMD 1.62) compared to NSAIDs or physical modalities alone (typical SMD 0.4–0.7), with minimal adverse effects. Future research should focus on developing standardized “acupuncture prescription + rehabilitation dosage” pathways and conducting comprehensive cost-effectiveness analyses. Recent network meta-analyses have provided supporting evidence for the superiority of combined approaches over monotherapies in stroke rehabilitation (46).

While our findings are promising, several methodological considerations deserve attention. The high heterogeneity observed in some outcome measures (I2 > 90% for VAS, FMA, and BI/MBI) suggests substantial variation in treatment effects across studies. This heterogeneity may be attributed to several factors, including differences in acupuncture techniques, treatment duration, practitioner expertise, and patient characteristics (47).

The quality assessment revealed varying levels of methodological rigor across studies. While random sequence generation was generally well-reported, inadequate description of allocation concealment and blinding procedures in many studies raises concerns about potential selection and performance bias. This limitation is common in acupuncture research, where complete blinding of practitioners is inherently challenging (48).

This review has several limitations that should be acknowledged. First, the systematic review was not prospectively registered on PROSPERO, representing a post-hoc registration limitation, though we adhered to PRISMA 2020 guidelines throughout the process. Second, the predominance of studies conducted in Stage I stroke patients limits the generalizability of findings to later stages of recovery. Additionally, the variation in rehabilitation protocols across studies makes it difficult to isolate the specific contributions of different components of the combination therapy (49).

Several key areas warrant further investigation. First, there is a need for large-scale, multicenter trials with rigorous methodology to validate these findings. Such studies should incorporate standardized protocols for both acupuncture and rehabilitation components, allowing for better assessment of treatment fidelity and effectiveness (50).

Long-term follow-up studies are essential to evaluate the sustainability of treatment effects and potential impact on stroke recovery trajectories. Future research should also explore the optimal timing, frequency, and duration of combination therapy, as well as potential predictors of treatment response.

The development of more objective outcome measures, including biomarkers and advanced imaging techniques, could provide deeper insights into the mechanisms underlying the observed clinical benefits. Integration of cost-effectiveness analyses would also be valuable for healthcare policy and resource allocation decisions.

Based on our findings, several recommendations can be made for clinical practice. The combination of acupuncture and moxibustion with rehabilitation training should be considered as a viable treatment option for post-stroke SHS, particularly in early stages. However, practitioners should carefully consider individual patient factors and standardize treatment protocols to the extent possible.

Regular assessment using validated outcome measures is crucial for monitoring treatment progress and adjusting interventions accordingly. The relatively low risk of adverse effects reported in the included studies suggests a favorable safety profile, though careful patient selection and monitoring remain important.

The implementation of this combination therapy requires integration of traditional Chinese medicine practitioners with rehabilitation specialists, highlighting the need for interdisciplinary collaboration and standardized training programs. Development of clinical guidelines incorporating both Eastern and Western approaches could help optimize treatment delivery and outcomes.



Conclusion

This systematic review and meta-analysis demonstrates that the combination of acupuncture and moxibustion with rehabilitation training provides superior therapeutic benefits compared to rehabilitation alone for post-stroke shoulder-hand syndrome. The combined intervention showed significant improvements across multiple outcome measures, including pain reduction (VAS scores), motor function recovery (FMA scale), activities of daily living (BI/MBI scores), and swelling reduction. The consistently positive results across different outcome measures, particularly the marked improvement in motor function and notable reduction in swelling with low heterogeneity, suggest this combination therapy could be an effective treatment strategy.
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