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A Commentary on
 The effectiveness of repetitive transcranial magnetic stimulation for post-stroke dysphagia: A systematic review and meta-analysis

By Wen, X., Liu, Z., Zhong, L., Peng, Y., Wang, J., Liu, H., et al. (2022). Front. Hum. Neurosci. 16, 841781. doi: 10.3389/fnhum.2022.841781





Introduction

We read the study of Wen et al. (2022), with great interest and appreciate the authors' work in this field, whose findings suggest that high frequency repetitive transcranial magnetic stimulation (rTMS) has a more significant effect than that of low-frequency rTMS on post-stroke dysphagia. However, we believe the authors may have overestimated their findings, and some issues exist that may question the effectiveness of the meta-analysis, which is worthy of discussion. Below we expand on three areas in which the efficacy of the meta-analysis may have been compromised.



Insufficient inclusion of studies

Despite searching relevant databases, Wen et al. missed several randomized controlled trials that met the inclusion criteria and were included in relevant databases such as PubMed and Web of Science. For instance, Park et al. (2017) investigated the effects of bilateral 10 Hz rTMS on patients with post-stroke dysphasia using the Clinical Dysphagia Scale (CDS), Dysphagia Outcome and Severity Scale (DOSS), Videofluoroscopic Dysphagia Scale (VDS) and Penetration Aspiration Scale (PAS) as outcome measures. Additionally, Ünlüer et al. randomized 28 stroke patients into an rTMS group and a control group and evaluated the PAS. Both groups received conventional swallowing rehabilitation therapy for 4 weeks, and the rTMS group additionally had low frequency rTMS of 1 Hz applied to the unaffected hemisphere during the last week (Ünlüer et al., 2019). Finally, Tarameshlu et al. (2019) randomly divided 18 patients into three groups: traditional swallowing rehabilitation therapy, 1 Hz rTMS therapy, and combination therapy, and used the Mann Assessment of Swallowing Ability (MASA) and the Functional Oral Intake Scale (FOIS) as outcome measures. Potentially, these three randomized clinical trials (RCTs) were not adopted in the meta-analysis may be due to the way in which the data is presented within these studies. In the study by Park et al., the data was presented in the form of chart. In the study by Taramechlu et al., the data is presented in the form of an interquartile range, while Wen et al. choose the data presented in the text to be presented in the form of Mean ± SD ([image: image]). However, the study of Ünlüer et al., fully conforms to Wen's nanofiltration standard, but was left out. Therefore, it is suggested that Wen et al. should more clearly refine the criteria for inclusion and exclusion [for example, exclude other types of data, and only limit the type of data included in the study to be explicit ([image: image])]. In addition, in order to avoid missing matching articles, the screening process should be more carefully and strictly implemented.



Inappropriate data extraction and analysis

The results of the meta-analysis by Wen et al. showed high heterogeneity (Chi2 = 77.28, I2 = 78%). After the authors performed a random effects model, the heterogeneity within the results of the meta-analysis was still high. According to the methodology of the meta-analysis, the change values before and after intervention were re-extracted one by one. In the study of Cai et al. (2019), the authors observed the effect of high-frequency repetitive transcranial magnetic stimulation (rTMS) on dysphagia after stroke in the representative area of the mylohyoid muscle cortex of bilateral cerebral hemispheres. SSA, DOSS and PAS were used as outcome measures. The SSA score ranges from 18 to 46, and the higher the score, the more severe the dysphagia. We extracted SSA change values of 9.67 ± 0.88 for the bilateral stimulation group, 6.03 ± 1.09 for the unilateral group, and 2.93 ± 1.34 for the control group, while Wen et al. extracted SSA change values of 2.65 ± 0.27 for the bilateral group, 1.6 ± 0.24 for the unilateral group, and 0.65 ± 0.32 for the control group. We speculate that Wen et al. may have extracted incorrect data. In the Cochrane Handbook (Higgins et al., 2019), it is explained that the comparison of the measured values after intervention and the difference between pre-and post-intervention have the same analytical value in theory. Therefore, post-intervention measurements were chosen to be re-analyzed.



Unclear criteria of outcome indicators

In the meta-analysis by Wen et al., the category of PAS values that were measured were not specified, which could increase the measurement uncertainty and the error of the data. Therefore, when re-extracting the data of PAS, we selected liquid measurement if both liquid and semi-solid values were included in the study (Lim et al., 2014; Ünlüer et al., 2019). Thin liquid values were selected if it was thin liquid, thick liquid and semisolid was used. This was done because, when swallowing, the thin liquid is more likely to flow too quickly into the airway below the vocal cords, leading to aspiration and increasing the risk of aspiration pneumonia (Winstein et al., 2016; McCurtin et al., 2020).

Based on the above problems, we added three randomized controlled trials (Park et al., 2017; Tarameshlu et al., 2019; Ünlüer et al., 2019) to the meta-analysis that met the inclusion and exclusion criteria. The study of Park et al. provided the raw data in graphs, from which we extracted the PAS values using Origin software. Using the method of Luo et al. (2017) the interquartile interval data in the article by Taramechlu et al. are converted into mean ± standard deviation. Wen's inclusion criteria indicated that RCT with two or more interventions should be included regardless of the sample size. Therefore, we included the study of Ünlüer et al. Data extraction and analysis were performed per the criteria in the meta-analysis by Wen et al.: (1) Re-extract representative end values such as PAS, SSA, DD and FOIS (all expressed as Mean ± SD). For the FOIS scale, better feeding function is indicated by higher scores. However, this is opposite from the DD, PAS and SSA scales. Therefore, according to the Cochrane Handbook (Higgins et al., 2019), the FOIS scores were multiplied by −1 to ensure that all units of measurement pointed in the same direction. (2) Finally, the liquid value was used for the PAS scores.

We used 5.4 to analyze and redraw all the studies data. The heterogeneity was as follows: Chi2 = 31.50, I2 = 27%, and fixed effects models were applied with effect size of [SMD = −0.86 (−1.05, −0.67), p < 0.001] (Figure 1), compared with high heterogeneity of I2 = 78% and effect size of [SMD = 2.15 (1.61, 2.70), (p < 0.001)] in the study of Wen et al. The heterogeneity of this study was significantly lower than that of Wen et al., and the effect size was smaller. Further evidence from various studies suggests that, although rTMS does have some efficacy in the treatment of dysphagia, the effect size may not be as high as reported by Wen et al. For example, a similar meta-analysis by Liao et al. (2017) showed that rTMS significantly improved swallowing function after stroke [SMD = 1.24 (0.67, 1.81), p < 0.01]. Additionally, Cheng et al. (2021), evaluated the efficacy of nerve stimulation for dysphagia after stroke, including rTMS, transcranial direct current stimulation (tDCS), and pharyngeal electrical stimulation (PES). The effect of rTMS was most significant [SMD = 0.73(0.49, 0.98), p < 0.001)]. Twelve randomized controlled studies were included in Qiao's meta-analysis (Qiao et al., 2022), and the total effect value showed that rTMS had a positive effect on swallowing in patients [SMD = −0.67 (−0.88, −0.46), p < 0.001]. The study showed (Li et al., 2022) that swallowing after stroke was significantly improved after immediate intervention with rTMS [SMD = 0.85 (0.45, 1.24), p < 0.001]. The study by Zhu and Gu (2022) showed that rTMS increased swallowing function compared with the sham stimulation group [SMD = 1.08 (0.37, 1.80), I2 = 81.2%, p < 0.001]. Xie et al. (2022a,b) reported two articles about the influence of rTMS for dysphasia after stroke, and the effect value showed [SMD = −0.76 (−1.07, −0.46), (p < 0.001)] and [SMD = −0.87 (−1.22, −0.52), (p < 0.001)], respectively.


[image: Figure 1]
FIGURE 1
 Forest plot of value post-intervention to the checkpoint for swallowing function. SMD, Standardized mean difference; CI, confidence interval; N, number of participants.


Furthermore, we performed subgroup analysis according to transcranial magnetic frequency and found that the high frequency group effect value was [SMD = −0.90 (−1.12, −0.68), p < 0.001, I2 = 40%] and the low-frequency group was [SMD = −0.75 (−1.11, −0.40), p < 0.001, I2=0%]. Compared with the control group, both the high and low-frequency groups could significantly improve the swallowing function of patients with dysphagia. However, there was no significant difference between the low-frequency group and the high-frequency group (p = 0.49). The results of this study are the same as findings from similar studies (Du et al., 2016; Qiao et al., 2022; Xie et al., 2022b). In the meta-analysis by Wen et al., the effect size of the high-frequency group was [SMD = 2.50 (1.84, 3.16), p < 0.001, I2 = 79%] and that of the low-frequency group was [SMD = 1.26 (0.61, 1.90), P < 0.001, I2 = 45%]. Significant differences in subgroup analyses (high and low-frequency groups) were reported by Wen et al. (P = 0.008). Because Wen et al. may have extracted the data incorrectly, the conclusion may be inaccurate. In addition, the heterogeneity in subgroup analysis was high (I2 = 85.7%), and high heterogeneity may indicate incorrect data extraction and input. Wen et al. may need to check the data again to give a reasonable explanation for heterogeneity.

Overall, the meta-analysis by Wen et al. indicated a difference in the efficacy of low and high frequency rTMS in the treatment of dysphasia post-stroke. However, we have pointed out numerous considerations. First, there seems to study missing from the meta-analysis. Second, there was unclear selection of data indicators and incorrect data extraction, leading to large data heterogeneity, which is also a major limitation on the interpretation of the results. Readers should be cautious about the results of this meta-analysis. Finally, thanks again for the authors' contribution to the research, and I hope to provide some help and reference for their future work.
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