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Background: Dysphagia represents one of the common complications following a stroke, and post-stroke dysphagia (PSD) can lead to aspiration, pneumonia, and malnutrition, thus prolonging hospital stay, escalating medical expenditures, and imposing a substantial economic strain on both patients and society. The utilization of bibliometric analysis offers a quantitative approach for investigating the existing literature and recognizes the current status of the research. However, bibliometric analysis on the subject of PSD remains absent. Consequently, we carried out this study to provide researchers with insights, facilitating their further exploration of PSD.

Methods: Conducting a bibliometric analysis of articles pertaining to PSD retrieved over the past two decades enables us to acquire the research hotspots and trends in this area. The publications concerning PSD were searched from the Core Collection of Web of Science, spanning the period ranging from 2003 to 2023. Articles or reviews published in English were included in this study. Subsequently, we employed CiteSpace and VOSviewer software to visualize the retrieved articles, thereby identifying the cooperative relationships of authors, institutions, and countries, as well as relevant information about journals and references.

Results: This study comprised 866 papers in total, and the number of articles published each year shows an overall growth trend. As for the analysis of the authors, Dziewas R. was the most prolific author with 21 articles. The most frequently published institutions, countries, and journals were the University of Manchester, China, and Dysphagia, with 28, 254, and 75 publications, respectively. And the co-cited authors and journals with the highest counts were Martino R and Stroke. According to the analysis of keywords and references, dysphagia screening and assessment, prevention of pneumonia, rehabilitation approaches, and nutritional management of PSD are considered research hotpots. Additionally, future research may focus on the topics of systematic review and meta-analysis, noninvasive brain stimulation, and lesion location.

Conclusion: Through the bibliometrics analysis of PSD, we can capture the research hotspots and frontiers of PSD, thereby providing inspiration and reference for subsequent studies in this field.

KEYWORDS
 post-stroke dysphagia, stroke, bibliometric analysis, CiteSpace, VOSviewer


1. Introduction

The process of swallowing involves the coordination of multiple muscle groups and nerves to facilitate transporting food or liquids from the oral cavity to the stomach (Jones et al., 2020). Oropharyngeal and esophageal dysphagia can be distinguished based on the distinct phases of the swallowing process, with stroke emerging as a significant contributing factor to oropharyngeal dysphagia (Wilkinson et al., 2021). Post-stroke dysphagia (PSD), characterized by impaired swallowing function following a stroke, is a common stroke-associated complication. Due to the differences between countries and the accuracy of measurement techniques, previous studies reported that the prevalence of PSD ranged from 37 to 81% (Meng et al., 2000; Martino et al., 2005; Ko et al., 2021). While there is spontaneous improvement in swallowing disorders among many stroke patients, it was shown that 11–50% of individuals remained to have dysphagia six months after the stroke (Smithard et al., 1997; Mann et al., 1999). The higher risk of aspiration, pneumonia, and malnutrition is correlated with PSD, thereby prolonging hospital stays, increasing medical expenses, and imposing a significant economic burden on individuals and society (Cohen et al., 2016). In conclusion, PSD influences the prognosis and quality of life of stroke patients and causes substantial financial burden, which is worthy of extensive public attention.

Due to the high prevalence of PSD, it is necessary to conduct dysphagia screening by assessing the swallowing function of hospitalized stroke patients. Furthermore, determining the occurrence and severity of PSD makes it possible to detect the risk of aspiration (Fang et al., 2022). The evaluation of dysphagia comprises bedside screening, clinical swallowing assessment, as well as further instrumental assessment like fiberoptic endoscopic evaluation of swallowing (FEES) or videofluorographic swallowing study (VFSS) (Re et al., 2018; Helliwell et al., 2023). The primary approaches for managing PSD incorporate compensatory techniques, behavioral interventions, biofeedback, acupuncture therapy, and peripheral and central neurostimulation methods such as neuromuscular electrical stimulation (NMES) and repetitive transcranial magnetic stimulation (rTMS) (Wang et al., 2017; Bath et al., 2018; Archer et al., 2021; Lu et al., 2021). Despite the emergence and rapid development of numerous management approaches for PSD, there still lacks bibliometric analysis to investigate the research status, hotspots, and future research tendencies in this topic. Therefore, a bibliometric analysis pertaining to PSD is urgently required to thoroughly synthesize the research emphasis and provide valuable information for clinical practice and the advancement of future studies.

The bibliometric analysis provides a quantitative approach for the comprehensive exploration of the existing literature within a certain research area. This approach involves an in-depth analysis of information extracted from the literature, encompassing authors, institutions, countries, journals, keywords, and references (Ellegaard and Wallin, 2015; Merigó et al., 2015). It serves to discern the current development status and emerging research directions. Furthermore, the results are displayed in network visualization maps, which offer a clearer and more intuitive perspective for comprehending the collaborative relationships within the field. Consequently, we employed CiteSpace and VOSviewer software to conduct a bibliometric and visual analysis of articles addressing PSD in the past two decades.



2. Materials and methods


2.1. Literature source and data retrieval methods

We performed a comprehensive retrieval utilizing the core collection of the Web of Science database to identify studies pertinent to PSD on July 16, 2023. The search formula was presented as follows: TS = (post-stroke dysphagia OR dysphagia after stroke OR post-stroke deglutition disorder OR deglutition disorder after stroke OR post-stroke swallowing disorder OR post-stroke swallowing dysfunction OR swallowing disorder after stroke). The time span was 2003–2023, and only articles and reviews were included in this study. Additionally, the language was limited to English. Exclusion criteria were unavailable or incomplete studies, duplicated studies, and literature irrelevant to the subject. The flow chart for screening the included literature is presented in Figure 1. Upon completing the literature retrieval, the selected publications were exported with full records in TXT form and prepared for subsequent bibliometric analysis.
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FIGURE 1
 The flow chart for screening the included literature.




2.2. Data analysis

The bibliometric analysis was conducted using CiteSpace V6.2.R3 and VOSviewer V1.6.19 tools, which were based on Java. VOSviewer (van Eck and Waltman, 2010) was used to conduct cooperation or co-occurrence networks of authors, countries, institutions, journals, and keywords. The size of a node indicates its frequency of occurrence, while the connections between nodes depict its co-occurrence or collaboration relationship. The thicker the lines represent, the stronger the intensity of the association is. In addition, the colors of nodes and links manifest different clusters (Wang et al., 2022; Huang et al., 2023). CiteSpace (Chen, 2006) was applied to generate the co-occurrence and clustering map of reference. In the meantime, we displayed keywords and references with strong citation bursts to capture the emerging tendencies. When analyzing the study results, betweenness centrality serves as an indicator for evaluating the significance of nodes in the visualization network. Nodes with high centrality, more than 0.1, are regarded as crucial points and are visually distinguished by a purple circle outside the respective nodes.




3. Results


3.1. Publication trends

This bibliometric analysis covered 866 papers pertaining to the topic of PSD, comprising 746 articles (86.14%) and 120 reviews (13.86%). As depicted in Figure 2, while there were fluctuations over the years, the annual publication number exhibited an overall upward trend. Notably, there was a marked growth in publications in 2018 and 2022 compared to the previous year. The peak was reached in 2022 with 137 articles, and 76 papers were published in 2023 as of the retrieval date. The above trend suggests a growing emphasis by scholars on the subject of PSD, and they are expected to carry out more articles promoting the development of PSD.
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FIGURE 2
 Annual number and trend of publications.




3.2. Analysis of authors

The 866 retrieved articles included a total of 4,213 authors. According to Price’s Law, the minimum publication volume for core authors is m = 0.749×[image: image]. The nmax indicates the volume of papers produced by the most prolific authors (nmax = 21 here). Therefore, the core authors of PSD studies should have published more than four papers. Price put forward that half of the papers in the same domain were accomplished by highly productive authors (Price, 1963). In line with Price’s theory, our analysis identified 106 core authors who published 624 articles, constituting 72.06% of the total literature.

To display the cooperation relationship among core authors, the visualization map generated by the VOSviewer is shown in Figure 3A. Furthermore, Figure 3B presents the three main clusters of core authors. These figures reveal that several stable groups of core authors have been formed, while there remains potential for further collaboration between different groups. As depicted in Table 1, Dziewas R. was the most prolific author among those core authors, having published 21 articles from 2004 to 2010 with 681 citations. Dziewas R. concentrated on dysphagia screening and evaluation, the cortical swallowing process in stroke patients, the occurrence and risk factors of pneumonia, and the efficacy of treatment such as pharyngeal electrical stimulation (PES) (Dziewas et al., 2004; Warnecke et al., 2009; Teismann et al., 2011; Suntrup et al., 2015; Warnecke et al., 2017). Among the average citations of the authors, Bath P. M. ranks first (approximately 45 times), indicating that articles written by Bath P. M. are influential. The emphasis of his research was mainly concerning transcranial magnetic stimulation, PES, or other swallowing therapies for improving PSD (Bath et al., 2018; Sasegbon et al., 2019; Everton et al., 2021).
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FIGURE 3
 (A) The collaboration network map of core authors about PSD; (B) The main three clusters of core authors.




TABLE 1 The top 10 core authors with the most publications.
[image: Table1]



3.3. Analysis of countries and institutions

Through the analysis of published literature, we can identify countries that have demonstrated more interest in PSD and have exerted great efforts in the development of this field. Fifty-eight countries participated in the studies of PSD from 2003 to 2023, and the cooperation map of countries was conducted using VOSviewer. Figure 4A shows the main cooperation network map of nations, where the link strength manifests the intensity of cooperation between nations. England, Germany, and Australia had the greatest total link strength, with 88, 59, and 44 respectively. This indicates that the three countries maintained close associations with other countries. According to the data presented in Table 2, China was the most prolific country with 254 articles, followed by the USA (111 papers) and South Korea (100 articles). And studies from these three countries accounted for 53.7% of the total 866 articles. It deserved attention that China had the highest publication count, but its international collaborations appeared not to be close enough. Therefore, it is necessary for China to strengthen global communication and cooperation in PSD research.

[image: Figure 4]

FIGURE 4
 (A) The cooperation network map of countries about PSD; (B) The cooperation network map of institutions about PSD.




TABLE 2 The top 10 countries and institutions in terms of frequency.
[image: Table2]

This study analyzed 866 publications from 1,316 institutions. Table 2 shows the top 10 institutions with publications in PSD. The University of Manchester had the most considerable output (28 articles), followed by the Autonomous University of Barcelona, Guangzhou University of Chinese Medicine, and Capital Medical University with 20 papers. Besides, the University of Manchester, the Autonomous University of Barcelona, and the University of Nottingham have the highest total link strength (39, 29, 27, respectively), indicating their close collaboration with other institutions. Figure 4B mainly displays institutions that have published a minimum of five articles. The clusters are relatively scattered, which proves that collaboration between institutions requires strengthening.



3.4. Analysis of journals and co-cited journals

The included papers are distributed in different journals, and the top 10 journals with the highest frequency are listed in Table 3. The journals that published the most PSD articles were Dysphagia (75 articles), Journal of Stroke & Cerebrovascular Diseases (46 articles), and Stroke (30 articles), among which Stroke had the highest impact factor in 2022. There are only two of the top 10 journals were in the Q1 partition. We generated a visualization map of journals with at least five articles and displayed it in Figure 5A. The map reveals that Stroke, Dysphagia, and the Journal of Stroke & Cerebrovascular Diseases occupy center positions, representing close associations with other journals distributed in different clusters.



TABLE 3 The top 10 journals and co-cited journals with the most frequency or citations.
[image: Table3]
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FIGURE 5
 (A) The network visualization map of journals about PSD; (B) The visualization map of co-cited journals about PSD.


As for co-cited journals, Figure 5B presents the network visualization map with four clusters in different colors. The largest red cluster indicates that journals mainly concentrate on the subjects of brain science, neurology, and rehabilitation. The green, blue, and yellow clusters are headed by Stroke, Journal of Stroke & Cerebrovascular Diseases, and Dysphagia, respectively. According to the results shown in Table 3, the most frequently co-cited journals were Stroke (3,078 citation times), followed by Dysphagia (3,067 times), and Archives of Physical Medicine and Rehabilitation (946 times). Among the top 10 co-cited journals, the 2022 impact factors ranged from 2.5 to 168.9, and more than half of the journals were categorized as Q1 partitions.



3.5. Analysis for co-occurrence and citation burst of keywords

Keywords serve as concise generalizations of article content. In Figure 6A, we display the co-occurrence and clustering map of keywords generated using VOSviewer, which have been classified into four prominent clusters. The red cluster primarily addresses the rehabilitation and assessment of PSD, while the green cluster focuses on the risk of aspiration and pneumonia. The yellow cluster mainly concerns malnutrition and nutritional management, and the blue cluster is about neurostimulation therapy for improving swallowing function. As listed in Table 4, the most frequently occurring keywords are dysphagia, stroke, aspiration, pneumonia, and rehabilitation, with 671, 650, 200, 182, and 176 times, respectively. And dysphagia also exhibits the highest total link strength (4,182) among them. The overlay visualization map of keywords shown in Figure 6B reflects the changes in research trends over time. Purple and blue nodes correspond to keywords that emerged earlier, indicating that scholars performed extensive research on mortality, prognosis, complications, aspiration, and pneumonia concerning PSD. Keywords in green and yellow appeared later, suggesting the subsequent research emphasis on various dysphagia rehabilitation approaches, cortex, and lesion location.

[image: Figure 6]

FIGURE 6
 (A) The co-occurrence and clustering map of keywords about PSD; (B) The overlap visualization map of keywords about PSD.




TABLE 4 The top 10 keywords in terms of frequency related to PSD.
[image: Table4]

The keyword burst refers to a sharp increase in keyword occurrences within a certain period of time, which serves as valuable indicators for acquiring research emphasis and frontiers (Hu et al., 2022). Burst strength and time span are vital indicators in keyword burst analysis. According to the results of Figure 7, the top three keywords with the strongest burst strength are “natural history” (2004–2014), “acute stroke” (2007–2016), and “aspiration risk” (2008–2014). “Systematic review” and “validity” are two keywords with strong citation bursts recently, and this tendency may persist in the upcoming years.

[image: Figure 7]

FIGURE 7
 Top 20 keywords with the strongest citation bursts from 2003 to 2023.




3.6. Analysis of co-cited authors

The analysis of co-cited authors may provide a more thorough understanding of influential authors who are widely recognized by scholars in the research field. The network map of co-cited authors is displayed in Figure 8. Furthermore, Table 5 lists the top 10 co-cited authors with the most frequency and centrality. Martino R received the highest number of citations (387 times). His most frequently cited article elucidated that the risk of acquiring pneumonia would be increased in patients with PSD, and the risk became even greater for patients with confirmed aspiration (Martino et al., 2005). Smithard D. G. ranks as the second co-cited author in our analysis. His study demonstrated that dysphagia was more likely to occur in those who experienced a total anterior cerebral infarction. Additionally, it was shown that dysphagia in the acute phase of stroke was related to increased mortality, particularly during the first 3 months. However, this relationship gradually decreased over the five-years follow-up period (Smithard et al., 2007). Fraser C had the highest centrality of 0.18. His most frequently cited article illustrated that the excitability of the corticobulbar projection to the pharynx depended on the frequency, intensity, and duration of the electrical pharyngeal stimulation. Moreover, the application of such stimulation can enhance sensorimotor cortex nerve function and lead to the improvement of swallowing capabilities (Fraser et al., 2002).

[image: Figure 8]

FIGURE 8
 The visualization map of co-cited authors about PSD.




TABLE 5 The top 10 co-cited authors in terms of frequency and centrality.
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3.7. Analysis of co-occurrence, clustering, and citation burst of references

Co-citation analysis is conducive to identifying the knowledge base and influential articles from an enormous amount of references, enabling a deeper exploration of the development in this field. As shown in Figure 9A, the yellow and orange nodes occupy a large portion of the co-cited references map, suggesting that recent literature has gained more frequent citations. Table 6 shows the top 10 co-cited references pertinent to PSD, comprising five clinical studies, a review, two meta-analyses, and two guidelines. The most frequently cited and influential article, conducted by Cohen et al. (2016), also exhibits the most prominent reference burst strength (see Figure 9C). This article provides a comprehensive overview of the epidemiology, pathogenesis, complications, diagnosis, management, and treatment of PSD. Furthermore, Cohen emphasized the importance of oral care from the patient’s perspective and called for more rigorous clinical study designs from the researchers’ standpoint (Cohen et al., 2016). Rofes et al. (2018) and Arnold et al. (2016) explored the incidence of PSD and indicated that dysphagia was a risk factor for poor prognosis and increased mortality within 3 months post-stroke. However, it is important to consider the potential presence of selection bias in the included patients, which could impact the interpretation of the prevalence, risk factors, and clinical outcomes of PSD. In a systematic review, Bath et al. (2018) comprehensively synthesized the effects of eight swallowing therapies on PSD, indicating that these interventions may enhance the function of deglutition with very low-quality evidence. Consequently, more rigorously designed clinical trials are needed to validate and compare the effectiveness and safety of different therapies.

[image: Figure 9]

FIGURE 9
 (A) The co-occurrence map of co-cited references about PSD; (B) The clustering map of co-cited references; (C) Top 25 references with the strongest citation bursts from 2003 to 2023.




TABLE 6 The top 10 co-cited references related to PSD.
[image: Table6]

Pisegna et al. (2016) showed evidence for non-invasive brain stimulation in the promotion of PSD recovery, but differences in stroke types, severity, and outcome indicators across the included literature may result in heterogeneity. Park et al. (2017) indicated that 10-Hz rTMS at the bilateral cortical area projecting to the mylohyoid muscle had better cumulative effects in enhancing swallowing ability than the ipsilesional rTMS. However, the sample size of this study is relatively small; further studies can expand the sample size to verify the reliability of the conclusions. The two guidelines provide valuable guidance for clinical decision-making and point out further research directions in the treatment and management of PSD (Powers et al., 2018; Dziewas et al., 2021). Moreover, Joundi et al. (2017) and Bray et al. (2017) placed emphasis on dysphagia screening after acute stroke and indicated a higher pneumonia risk related to delayed dysphagia screening and assessment. Nevertheless, the data were obtained from registered databases, and it was possible that disparities in screening personnel, tools, and time may have influenced the accuracy of the results.

The implementation of clustering analysis on references employing CiteSpace yielded a total of 67 clusters with modularity (Q) and weighted mean silhouette (S) values of 0.8744 and 0.9514, respectively. It indicates that the result of the clusters was convincing. Figure 9B visually displays the 16 largest clusters, with the top four clusters labeled by meta-analysis, prognosis, pneumonia, and VFSS. Clusters #4 rehabilitation, #10 NMES, #11 acupuncture, and #15 electrical pharyngeal stimulation are concentrated on the theme of rehabilitation, while clusters #5 nasogastric tube feeding, #8 feeding route, and #13 nutritional status mainly concern nutritional management.

Reference burst indicates that relevant articles acquire the attention of scholars during a certain timeframe in the research field. As displayed in Figure 9C, Arnold et al. (2016) exhibited the second strongest strength in the analysis of reference bursts, as well as obtaining the second highest co-cited counts. The article by Arnold in 2016 indicated that stroke severity was identified as a significant risk factor for dysphagia. Moreover, deglutition disorder could contribute to increased medical costs due to the requirement for more frequent chest X-rays and antibiotics, prolonged hospital stays and rehabilitation, and a higher risk of pneumonia (Arnold et al., 2016).




4. Discussion


4.1. Summary of basic information

Over the past two decades, PSD has drawn more attention from researchers, possibly due to its association with higher rates of morbidity and mortality for complications such as aspiration, pneumonia, and malnutrition. Moreover, it imposes a tremendous economic burden and severely affects the quality of life of patients. Bibliometrics analysis displays results in the form of network visualization maps, enabling researchers to efficiently and intuitively understand the research conditions of the topic. This study serves as the first bibliometric analysis of PSD studies, aiming at providing useful insights and guiding future research through the analysis and synthesis of previous relevant literature. Based on a quantitative analysis of the publications over the past two decades, we noticed that the number of published articles increased with fluctuating growth and reached a peak of 137 articles in 2022. In terms of the core author analysis, there were three major collaboration networks headed by Dziewas R, Hamdy S, and Clave P (see Figure 3B). Besides, it was worth noting that Bath and Hamdy acquired the highest average citations, suggesting that their articles were influential and accepted by other scholars. Bath primarily focused on studies of rehabilitation therapies for treating PSD. And Hamdy S conducted studies that encompassed the exploration of central and peripheral nerve stimulation mechanisms, the investigation of sensorimotor mechanisms underlying aspiration, and the observation of swallowing neural networks in PSD patients utilizing functional magnetic resonance imaging (Power et al., 2007; Michou et al., 2014; Mihai et al., 2016).

Among the 58 countries related to this study, China published the most literature, followed by the USA and South Korea. Figure 4A displays the relatively stable cooperative groups led by England, the USA, and Italy. Moreover, England is located in the center of the map, indicating that it has formed close international relationships. International cooperation helps to enhance recognition and influence. Therefore, China should put more emphasis on international collaboration in future research practices. Regarding institutions, the University of Manchester published the most papers, and three of the top five institutions were affiliated with China. This observation demonstrates that China has made significant contributions to PSD research. Interestingly, we observe that these top 10 organizations are universities and research institutions instead of hospitals.

Dysphagia, Journal of Stroke & Cerebrovascular Diseases, and Stroke rank the top three in terms of publication counts in our journal analysis and have acquired a large number of citations in the analysis of co-cited journals. These journals are influential and have made substantial contributions to the development of PSD research. Our findings indicate that Stroke and Archives of Physical Medicine and Rehabilitation are categorized within the JCR Q1 partition among the top 10 journals with an impact factor (IF) of 8.3 and 4.3, respectively. Regarding the top 10 co-cited journals, more than half of them were classified as Q1 partitions, with the Lancet having the most prominent IF (168.9). It indicates that highly influential journals also pay attention to research on PSD, which may serve as a certain reference for scholars when selecting journals for publication.



4.2. Research hotspots

Through the co-occurrence and clustering analysis of keywords as well as co-cited references, we can explore research hotspots in the following aspects.


4.2.1. Screening and assessment of dysphagia in stroke patients

Screening and assessment of dysphagia should be emphasized in stroke units due to the complications and adverse outcomes associated with PSD. Research has demonstrated that delays in screening and comprehensive dysphagia assessment are correlated with an increased risk of post-stroke pneumonia (Bray et al., 2017), a significant cause of death from acute stroke. Consequently, the guideline advocated that dysphagia screening be implemented as soon as possible upon admission (Dziewas et al., 2021), serving various purposes such as evaluating the risk of aspiration, determining the suitability of oral feeding and medications, and reducing the dependence of stroke patients. Dysphagia screening can be effectively performed through the application of standardized screening tests by healthcare professionals who have received specialized training (Rommel and Hamdy, 2016). Regarding the bedside swallow screening methods, a meta-analysis revealed that the Bedside Aspiration Test (water-swallow and oxygen saturation tests), Gugging Swallowing Screen (swallowing tests with water and other consistency foods), and Toronto Bedside Swallowing Screening Test (only water-swallow tests) had a low risk of bias to detect the aspiration risk related to dysphagia (Boaden et al., 2021), which may provide certain references for clinical decision-making.

Guidelines suggested that stroke patients who failed the dysphagia screening or had other clinical predictors of PSD should perform an earlier dysphagia assessment (Wirth et al., 2013; Burgos et al., 2018; Dziewas et al., 2021). Clinical swallowing assessment (CSA) aims to evaluate the risk of aspiration and severity of swallowing impairment, thereby guiding subsequent treatment and instrumental assessment. CSA primarily involves medical history collection, medical and oral examinations, as well as food intake assessment (Rommel and Hamdy, 2016). VFSS and FEES, two instrumental dysphagia assessments, have been shown to enhance the diagnostic accuracy of PSD. VFSS dynamically observes the anatomy and function of the oropharynx and upper esophageal sphincter. It was considered the gold standard for diagnosing oropharyngeal dysphagia and could detect aspiration with or without a cough reflex (Wirth et al., 2016; Helliwell et al., 2023). The penetration-aspiration scale is widely used to evaluate the occurrence and severity of aspiration and penetration in the process of swallowing (Rosenbek et al., 1996). Therefore, early implementation of VFSS not only helps to prevent the occurrence of aspiration pneumonia but also contributes to the efficient management of PSD. However, the application of VFSS may be limited in cases where patients have difficulty maintaining a sitting position or appear to have poor consciousness (Kim et al., 2018). FEES applies a flexible laryngoscope to examine the pharyngeal and laryngeal structures during the swallowing process, and it helps identify pharyngeal residues, penetration, and aspiration (Warnecke et al., 2009; Cosentino et al., 2022). FEES has high sensitivity and can be implemented repeatedly to monitor the changes in swallowing function during the treatment process. Furthermore, it avoids radiation exposure and can be performed at the patient’s bedside (Noordally et al., 2011). However, it is considered an invasive operation, and some patients have described discomfort during the insertion of an endoscope (Kamarunas et al., 2014). Therefore, clinicians are supposed to take into account the overall condition and willingness of the patients to determine the instrumental assessment approaches.



4.2.2. Prevention of pneumonia in patients with PSD

Aspiration of ingested foods, liquids, or oral secretions is considered the primary risk factor for developing pneumonia in stroke patients (Cohen et al., 2016). It was illustrated that stroke patients with dysphagia presented a more than three-fold increase in the risk of developing pneumonia, and an 11-fold increase in the risk appeared in patients with confirmed aspiration (Martino et al., 2005). Therefore, it is necessary to detect dysphagia promptly and strengthen dietary management and stroke care among PSD patients. And it aims to reduce the risk of aspiration, prevent the occurrence of pneumonia, and improve the prognosis of patients. The implementation of texture-modified foods and thickened liquids could alter the properties of both food and liquids, making swallowing safer for patients. Studies have suggested that the thickened liquid decelerates bolus movement and augments its cohesion, thereby reducing the risk of airway penetration and aspiration (Clavé et al., 2006; Steele et al., 2015; Vilardell et al., 2016). Stroke patients are reported to have worse oral hygiene, and systematic implementation of oral hygiene care was associated with an obvious reduction in the risk of stroke-associated pneumonia (Kuo, 2015; Wagner et al., 2016). In terms of drugs, angiotensin-converting enzyme inhibitors play a protective role in reducing the risk of pneumonia. This effect is attributed to the increased substance P and bradykinin levels, thereby enhancing the cough reflex and preventing aspiration (Liu et al., 2012). Besides, a study published in Lancet revealed that it was not recommended to apply antibiotic prophylaxis to prevent the occurrence of post-stroke pneumonia among patients managed in stroke units (Kalra et al., 2015). Hence, screening and assessment of dysphagia, dietary management, oral care, and early interventions should be emphasized in the prevention of pneumonia.



4.2.3. Nutritional management for PSD

PSD poses a challenge for stroke patients to adequately intake fluids and nutrition, which could lead to the occurrence of malnutrition and dehydration (Sabbouh and Torbey, 2018). Studies have pointed out that malnutrition before and after acute stroke leads to increased hospital stays, medical expenses, and mortality rates, as well as poor functional status (Dennis et al., 2005; Kim et al., 2015; Gomes et al., 2016). Hence, it is necessary to implement nutritional screening for stroke patients, facilitating the determination of nutritional support requirements. Nutritional risk screening (NRS 2002), an objective malnutrition screening approach based on a retrospective analysis of nutritional characteristics and clinical results. It discerns malnutrition and predicts the risk of malnutrition by evaluating the indicators of nutrition status, including body mass index, recent weight loss percentage, and changes in dietary intake, in conjunction with an evaluation of disease severity (Kondrup et al., 2003). In addition, the Malnutrition Universal Screening Tool (MUST) is a useful method that was primarily developed for identifying malnutrition in communities. Its use has been extended to other healthcare institutions, such as hospitals, subsequently (Rabito et al., 2017). Enteral tube feeding is an appropriate choice for individuals with PSD who require nutritional support but are unable to obtain sufficient nutrition through oral consumption. According to the released guidelines, the nasogastric tube (NGT) will be recommended for enteral feeding in cases where oral intake is unlikely to be restored within 7 days, while percutaneous endoscopic gastrostomy (PEG) is considered when swallowing dysfunction will remain for more than 4 weeks (Stroud et al., 2003; Wirth et al., 2013; Galovic et al., 2019). The feed or ordinary diet (FOOD) trials indicated that initiating tube feeding within 7 days of admission was related to a 5.8% decrease in the risk of mortality. Moreover, NGT has been shown to achieve better functional outcomes compared to PEG feeding during the first 2–3 weeks following acute stroke (Dennis et al., 2006). Nevertheless, the efficacy of NGT feeding may be compromised due to the frequent occurrence of tube dislodgement or accidental removal. Studies indicated that looped NGT is beneficial in improving the nutritional delivery of patients with PSD and reducing the frequency of reinsertion of NGT (Beavan et al., 2010). As a consequence, applying earlier nutritional screening and appropriate nutritional support approaches may improve physical status and promote rehabilitation following stroke.



4.2.4. Rehabilitation approaches of PSD

Cortical reorganization and neuroplasticity begin in the early stages of stroke; hence, early implementation of rehabilitation is expected to improve the prognosis for stroke patients (Coleman et al., 2017). Rehabilitation exercise can promote long-term improvement of swallowing function through neuroplasticity. These exercises encompass various categories, including oral exercises, indirect swallowing exercises for reinforcing suprahyoid muscles (e.g., chin tuck against resistance and shaker exercise), as well as direct pharyngeal exercises like the effortful swallow and Mendelsohn maneuver (Choy et al., 2023a,b). Besides, neurostimulation techniques including PES, NMES, rTMS, and transcranial direct current stimulation (tDCS) are also exerting significant impacts on the rehabilitation of PSD. PES is a neuromodulation device shown to enhance the reorganization of the motor cortex related to swallowing and promote activation of corticobulbar pathways. It was reported to be safe and effective in enhancing airway protection and swallowing function and contributed to a higher decannulation rate for patients with severe PSD who had undergone a tracheotomy (Dziewas et al., 2018). NMES applies electrical pulses to stimulate muscle contraction, thereby improving and restoring the function of the stimulated muscles (Doan et al., 2022). A meta-analysis manifested that the combination of NMES and swallowing therapy could increase the forward and upward movement distance of the hyoid bone, promote the recovery of swallowing function, and enhance the overall quality of life in PSD patients (Wang Y. et al., 2023). In addition, tDCS and rTMS are two noninvasive methods directly targeting the cerebral cortex. rTMS applies a sequence of continuous stimuli at varying frequencies and sequence intervals to cortical regions (Fisicaro et al., 2019). It effectively modulates the excitability of the targeted cortex area, and its effects still persist even after the completion of the treatment session (Fisicaro et al., 2019). Du et al. (2016) revealed that performing the 3-Hz rTMS on the affected hemisphere or the 1-Hz rTMS on the unaffected hemisphere for five daily sessions promotes the recovery of dysphagia, and the cumulative effect lasted for at least 3 months. tDCS applies a low-intensity current (typically 1–2 mA) to the targeted brain regions, thus regulating neuronal excitability by modifying membrane polarization (Longo et al., 2022). Anodal stimulation increases cortical excitability through neuronal depolarization, whereas cathodal stimulation decreases it through hyperpolarization (Simons and Hamdy, 2017; Li et al., 2021). Wang L. et al. (2023) revealed that routine rehabilitation training and 1 mA anodal tDCS on the swallowing sensory motor cortex on the unlesioned hemisphere can not only alleviate swallowing disorders with long-term efficacy but also decrease infection levels and improve nutritional status.

Acupuncture, a representative and popular method of traditional Chinese medicine, is also a research hotspot, as shown in Figure 9B. A guideline suggests that acupuncture can also be applied to restore swallowing ability in PSD patients (Dziewas et al., 2021). Yao et al. (2023) demonstrated that electroacupuncture at the Lianquan (CV23) acupoint could activate the inputs of the motor cortex to the nucleus tractus solitarii through the parabrachial nuclei, thereby enhancing the function of deglutition in PSD mice. However, it still requires high-level evidence to validate which rehabilitation approach or combinations are preferred to utilize in different phases and lesion locations of stroke.




4.3. Future research trends

The latest citation bursts of keywords enable us to effectively capture research frontiers. It was observed that systematic review occurred most recently in the lists of keyword bursts (see Figure 7). In addition, as depicted in Figure 6B, the recent research topic mainly encompasses meta-analysis, noninvasive brain stimulation, and lesion location, which may also provide information for predicting future research directions.

Systematic reviews represent a type of literature review that employs systematic and explicit approaches to identify and analyze relevant studies, resulting in robust conclusions with less subjectivity and bias. It is beneficial for readers to quickly discern the focus of the field and the deficiencies of the previous studies and then direct future research (Siddaway et al., 2019). Meta-analysis is a quantitative research methodology that applies statistical methods to synthesize data from retrieved studies to elucidate a specific research question (Arya et al., 2020). Researchers often integrate the two methods for in-depth analysis and evaluation of publications. When studies focus on distinct treatment protocols within the same area and sometimes even yield contradictory conclusions, it may induce perplexity among readers. Therefore, systematic reviews and meta-analyses regarding the management of PSD are required to better summarize clinical evidence for guiding clinical practice and the development of guidelines.

Noninvasive brain stimulation (NIBS) techniques modulate cerebral activity and excitability through electric or magnetic fields, inducing long-term changes in synaptic plasticity (Fregni and Pascual-Leone, 2007). tDCS and rTMS are regarded as two promising techniques to facilitate the recovery of stroke. The efficacy of these techniques is largely dependent on intensity or frequency, duration, and targeted regions of stimulation. Nonetheless, the selection of these parameters and their impact on clinical outcomes have not yet reached a consensus. He et al. (2022) proposed that high-intensity anodal stimulation at 1.6–2 mA showed more advantages in improving dysphagia than low-intensity stimulation at 1–1.5 mA. However, another meta-analysis reported that lower current intensities were related to better results for PSD (Marchina et al., 2021). Additionally, Xie et al. (2023) suggested that anodal tDCS at 1.4 mA for a duration of 20 min may be a more optimal parameter for PSD compared with the intensities of 1.2, 1.4, 1.5, 1.6, and 2 mA. Regarding the stimulating site, it was reported that conducting tDCS on the bilateral hemispheres might have a superior effect than the unlesioned hemisphere in promoting deglutition recovery (He et al., 2022). However, further exploration is required to elucidate the comparative efficacy between stimulation of the affected and unaffected hemispheres (Marchina et al., 2021).

In terms of rTMS, high-frequency stimulation (>1 Hz) of rTMS increases the cortical excitability, while low-frequency stimulation (≤1 Hz) exerts the suppressive effect (Fitzgerald et al., 2006; Fisicaro et al., 2019). Through subgroup analysis, Xie et al. (2022) indicated that low-frequency rTMS was more effective than high-frequency rTMS in enhancing swallowing capabilities, and applying rTMS to the bilateral and contralateral hemispheres showed significant effectiveness. Nevertheless, Liao et al. (2017) expressed an opposite viewpoint regarding the comparative advantages of high-frequency and low-frequency rTMS. In addition, a study with a recent citation burst (see Figure 9C) found that 1-Hz rTMS combined with swallowing exercises enhanced quality of life but not significantly improved deglutition disorders when compared with swallowing exercises alone (Ünlüer et al., 2019). Due to various confounding factors, there is some divergence in interpreting the efficacy of different parameters of NIBS. Hence, more efforts are required to discern the severity and lesion characteristics of stroke patients and elucidate the recovery mechanism of PSD, thereby optimizing the treatment scheme.

Swallowing involves a series of rapid and highly coordinated neuromuscular movements that depend on the neural network of the cerebral cortex, subcortical structures, and brainstem. Different lesion locations could affect the incidence, severity, and recovery of PSD. A meta-analysis demonstrated that the incidence of swallowing dysfunction after pontine and medulla lesions (especially lateral medulla lesions) was higher compared to cerebellar or midbrain lesions (Flowers et al., 2011). Hamdy indicated that the cortical control of the pharynx represented interhemispheric asymmetry, and acute ischemic stroke in the right hemisphere could cause more severe pharyngeal dysfunction (Hamdy et al., 1998; Wilmskoetter et al., 2018). In addition, the insular cortex is a commonly affected area and may be associated with aspiration (Qiao et al., 2022). The recovery of oral intake could be affected by white matter lesions within the first week, whereas the dysphagia recovery was influenced by lesions in specific cortical nodes of swallowing during the 2–4 weeks (Galovic et al., 2017). Furthermore, studies have also shown a correlation between lesion locations and the occurrence of post-stroke depression. Wei et al. (2015) pointed out that the risk of depression was associated with right hemisphere strokes within 1–6 months after a stroke. Employing vector regression lesion-symptom mapping, a study has indicated that damage to the right insular cortex, right putamen, and inferior frontal gyrus may result in depression symptoms (Klingbeil et al., 2023). Conversely, Zhang et al. (2017) found that left hemisphere strokes appear to be more predisposed to depression among subacute stroke patients. A recent investigation proposed that impaired connections between lesion regions and the left dorsolateral prefrontal cortex in the depression circuit could contribute to depression following stroke (Fan et al., 2023). Consequently, the identification of lesion locations might provide guidance for early screening and subsequent interventions, thereby reducing unfavorable outcomes.



4.4. Study limitations

Despite our comprehensive exploration of collaborative and co-occurrence relationships among authors, institutions, countries, and journals, as well as the research hotspots and trends of PSD through the analysis of retrieved articles and their references, there still exist certain limitations. Firstly, to ensure the quality of the retrieved publications and the integrity of the exacted information, we only searched the core collection of Web of Science, potentially omitting important literature available in other databases; Secondly, our inclusion criteria were restricted to publications in English, thus neglecting articles concerning PSD composed in other languages; Thirdly, there exists the possibility of underestimating the academic influence of recently published papers due to their limited citations.




5. Conclusion

To our knowledge, this is the first bibliometric analysis of post-stroke dysphagia, presenting the findings in the form of visualized maps and conducting a comprehensive analysis. Our study indicates that there has been a continuous increase in publications on PSD over the past two decades. The most frequently published authors, institutions, countries, and journals are Dziewas R, the University of Manchester, China, and Dysphagia, respectively. By analyzing the references, the co-cited journal and author are Stroke and Martino R. Moreover, the research hotspots for PSD mainly consist of screening and assessment, prevention of pneumonia, rehabilitation approaches, and nutritional management of PSD. For future research pertaining to PSD, more articles are expected to focus on the topics of systematic review and meta-analysis, noninvasive brain stimulation, and lesion location. In conclusion, our analysis provides scholars with valuable information about PSD and serves as a reference for conducting further exploration in this field.



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 author.



Author contributions

FX: Conceptualization, Data curation, Formal analysis, Writing – original draft. LB: Data curation, Formal analysis, Writing – review & editing. ZD: Data curation, Formal analysis, Software, Writing – review & editing. HC: Conceptualization, Funding acquisition, Supervision, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was supported by Anhui Provincial Health Commission Research Project (Grant number: AHWJ2021a020); 2022 Key Research and Development Plan Project of Anhui Provincial Department of Science and Technology (Grant number: 2022e07020026); Anhui Clinical Medical Research Transformation Project (Grant number: 202304295107020123).



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

 Archer, S. K., Smith, C. H., and Newham, D. J. (2021). Surface Electromyographic biofeedback and the effortful swallow exercise for stroke-related dysphagia and in healthy ageing. Dysphagia 36, 281–292. doi: 10.1007/s00455-020-10129-8 

 Arnold, M., Liesirova, K., Broeg-Morvay, A., Meisterernst, J., Schlager, M., Mono, M.-L., et al. (2016). Dysphagia in acute stroke: incidence, burden and impact on clinical outcome. PLoS One 11:e0148424. doi: 10.1371/journal.pone.0148424 

 Arya, S., Schwartz, T. A., and Ghaferi, A. A. (2020). Practical guide to meta-analysis. JAMA Surg. 155, 430–431. doi: 10.1001/jamasurg.2019.4523

 Bath, P. M., Lee, H. S., and Everton, L. F. (2018). Swallowing therapy for dysphagia in acute and subacute stroke. Cochrane Database Syst. Rev. 2018:CD000323. doi: 10.1002/14651858.CD000323.pub3 

 Beavan, J., Conroy, S. P., Harwood, R., Gladman, J. R. F., Leonardi-Bee, J., Sach, T., et al. (2010). Does looped nasogastric tube feeding improve nutritional delivery for patients with dysphagia after acute stroke? A randomised controlled trial. Age Ageing 39, 624–630. doi: 10.1093/ageing/afq088 

 Boaden, E., Burnell, J., Hives, L., Dey, P., Clegg, A., Lyons, M. W., et al. (2021). Screening for aspiration risk associated with dysphagia in acute stroke. Cochrane Database Syst. Rev. 2021:CD012679. doi: 10.1002/14651858.CD012679.pub2 

 Bray, B. D., Smith, C. J., Cloud, G. C., Enderby, P., James, M., Paley, L., et al. (2017). The association between delays in screening for and assessing dysphagia after acute stroke, and the risk of stroke-associated pneumonia. J. Neurol. Neurosurg. Psychiatry 88, 25–30. doi: 10.1136/jnnp-2016-313356 

 Burgos, R., Bretón, I., Cereda, E., Desport, J. C., Dziewas, R., Genton, L., et al. (2018). ESPEN guideline clinical nutrition in neurology. Clin. Nutr. 37, 354–396. doi: 10.1016/j.clnu.2017.09.003 

 Chen, C. (2006). Cite space II: detecting and visualizing emerging trends and transient patterns in scientific literature. J. Am. Soc. Inf. Sci. Technol. 57, 359–377. doi: 10.1002/asi.20317

 Choy, J., Pourkazemi, F., Anderson, C., and Bogaardt, H. (2023a). Dosages of swallowing exercises in stroke rehabilitation: a systematic review. Eur. Arch. Oto-rhino-Laryngol. Off. J. Eur. Fed. Oto-rhino-Laryngol. Soc. EUFOS Affil. Ger. Soc. Oto-Rhino-Laryngol. Head Neck Surg. 280, 1017–1045. doi: 10.1007/s00405-022-07735-7 

 Choy, J., Pourkazemi, F., Anderson, C., and Bogaardt, H. (2023b). Dosages of swallowing exercises prescribed in stroke rehabilitation: a medical record audit. Dysphagia 38, 686–699. doi: 10.1007/s00455-022-10500-x 

 Clavé, P., de Kraa, M., Arreola, V., Girvent, M., Farré, R., Palomera, E., et al. (2006). The effect of bolus viscosity on swallowing function in neurogenic dysphagia. Aliment. Pharmacol. Ther. 24, 1385–1394. doi: 10.1111/j.1365-2036.2006.03118.x 

 Cohen, D. L., Roffe, C., Beavan, J., Blackett, B., Fairfield, C. A., Hamdy, S., et al. (2016). Post-stroke dysphagia: a review and design considerations for future trials. Int. J. Stroke Off. J. Int. Stroke Soc. 11, 399–411. doi: 10.1177/1747493016639057 

 Coleman, E. R., Moudgal, R., Lang, K., Hyacinth, H. I., Awosika, O. O., Kissela, B. M., et al. (2017). Early rehabilitation after stroke: a narrative review. Curr. Atheroscler. Rep. 19:59. doi: 10.1007/s11883-017-0686-6 

 Cosentino, G., Todisco, M., Giudice, C., Tassorelli, C., and Alfonsi, E. (2022). Assessment and treatment of neurogenic dysphagia in stroke and Parkinson’s disease. Curr. Opin. Neurol. 35, 741–752. doi: 10.1097/WCO.0000000000001117 

 Dennis, M., Lewis, S., Cranswick, G., and Forbes, J. (2006). FOOD: a multicentre randomised trial evaluating feeding policies in patients admitted to hospital with a recent stroke. Health Technol. Assess. Winch. Engl. 10, iii–iv, ix–x, 1–120. doi: 10.3310/hta10020 

 Dennis, M. S., Lewis, S. C., and Warlow, C. (2005). Effect of timing and method of enteral tube feeding for dysphagic stroke patients (FOOD): a multicentre randomised controlled trial. Lancet Lond. Engl. 365, 764–772. doi: 10.1016/S0140-6736(05)17983-5 

 Doan, T.-N., Ho, W.-C., Wang, L.-H., Chang, F.-C., Tran, T. T. Q., and Chou, L.-W. (2022). Therapeutic effect and optimal electrode placement of transcutaneous neuromuscular electrical stimulation in patients with post-stroke dysphagia: a systematic review and Meta-analysis of randomized controlled trials. Life Basel Switz. 12:875. doi: 10.3390/life12060875 

 Du, J., Yang, F., Liu, L., Hu, J., Cai, B., Liu, W., et al. (2016). Repetitive transcranial magnetic stimulation for rehabilitation of poststroke dysphagia: a randomized, double-blind clinical trial. Clin. Neurophysiol. Off. J. Int. Fed. Clin. Neurophysiol. 127, 1907–1913. doi: 10.1016/j.clinph.2015.11.045 

 Dziewas, R., Michou, E., Trapl-Grundschober, M., Lal, A., Arsava, E. M., Bath, P. M., et al. (2021). European stroke organisation and European Society for Swallowing Disorders guideline for the diagnosis and treatment of post-stroke dysphagia. Eur. Stroke J. 6:LXXXIX–CXV. doi: 10.1177/23969873211039721 

 Dziewas, R., Ritter, M., Schilling, M., Konrad, C., Oelenberg, S., Nabavi, D., et al. (2004). Pneumonia in acute stroke patients fed by nasogastric tube. J. Neurol. Neurosurg. Psychiatry 75, 852–856. doi: 10.1136/jnnp.2003.019075 

 Dziewas, R., Stellato, R., Van Der Tweel, I., Walther, E., Werner, C. J., Braun, T., et al. (2018). Pharyngeal electrical stimulation for early decannulation in tracheotomised patients with neurogenic dysphagia after stroke (PHAST-TRAC): a prospective, single-blinded, randomised trial. Lancet Neurol. 17, 849–859. doi: 10.1016/S1474-4422(18)30255-2 

 Ellegaard, O., and Wallin, J. A. (2015). The bibliometric analysis of scholarly production: how great is the impact? Scientometrics 105, 1809–1831. doi: 10.1007/s11192-015-1645-z 

 Everton, L. F., Benfield, J. K., Michou, E., Hamdy, S., and Bath, P. M. (2021). Effects of pharyngeal electrical stimulation on swallow timings, clearance and safety in post-stroke dysphagia: analysis from the swallowing treatment using electrical pharyngeal stimulation (STEPS) trial. Stroke Res. Treat. 2021, 5520657–5520658. doi: 10.1155/2021/5520657 

 Fan, Y., Wang, L., Jiang, H., Fu, Y., Ma, Z., Wu, X., et al. (2023). Depression circuit adaptation in post-stroke depression. J. Affect. Disord. 336, 52–63. doi: 10.1016/j.jad.2023.05.016 

 Fang, W., Zheng, F., Zhang, L., Wang, W., Yu, C., Shao, J., et al. (2022). Research progress of clinical intervention and nursing for patients with post-stroke dysphagia. Neurol. Sci. 43, 5875–5884. doi: 10.1007/s10072-022-06191-9 

 Fisicaro, F., Lanza, G., Grasso, A. A., Pennisi, G., Bella, R., Paulus, W., et al. (2019). Repetitive transcranial magnetic stimulation in stroke rehabilitation: review of the current evidence and pitfalls. Ther. Adv. Neurol. Disord. 12:175628641987831. doi: 10.1177/1756286419878317 

 Fitzgerald, P. B., Fountain, S., and Daskalakis, Z. J. (2006). A comprehensive review of the effects of rTMS on motor cortical excitability and inhibition. Clin. Neurophysiol. Off. J. Int. Fed. Clin. Neurophysiol. 117, 2584–2596. doi: 10.1016/j.clinph.2006.06.712 

 Flowers, H. L., Skoretz, S. A., Streiner, D. L., Silver, F. L., and Martino, R. (2011). MRI-based neuroanatomical predictors of dysphagia after acute ischemic stroke: a systematic review and meta-analysis. Cerebrovasc. Dis. Basel Switz. 32, 1–10. doi: 10.1159/000324940 

 Fraser, C., Power, M., Hamdy, S., Rothwell, J., Hobday, D., Hollander, I., et al. (2002). Driving plasticity in human adult motor cortex is associated with improved motor function after brain injury. Neuron 34, 831–840. doi: 10.1016/S0896-6273(02)00705-5 

 Fregni, F., and Pascual-Leone, A. (2007). Technology insight: noninvasive brain stimulation in neurology-perspectives on the therapeutic potential of rTMS and tDCS. Nat. Clin. Pract. Neurol. 3, 383–393. doi: 10.1038/ncpneuro0530 

 Galovic, M., Leisi, N., Pastore-Wapp, M., Zbinden, M., Vos, S. B., Mueller, M., et al. (2017). Diverging lesion and connectivity patterns influence early and late swallowing recovery after hemispheric stroke. Hum. Brain Mapp. 38, 2165–2176. doi: 10.1002/hbm.23511 

 Galovic, M., Stauber, A. J., Leisi, N., Krammer, W., Brugger, F., Vehoff, J., et al. (2019). Development and validation of a prognostic model of swallowing recovery and enteral tube feeding after ischemic stroke. JAMA Neurol. 76, 561–570. doi: 10.1001/jamaneurol.2018.4858 

 Gomes, F., Emery, P. W., and Weekes, C. E. (2016). Risk of malnutrition is an independent predictor of mortality, length of hospital stay, and hospitalization costs in stroke patients. J. Stroke Cerebrovasc. Dis. Off. J. Natl. Stroke Assoc. 25, 799–806. doi: 10.1016/j.jstrokecerebrovasdis.2015.12.017

 Hamdy, S., Aziz, Q., Rothwell, J. C., Power, M., Singh, K. D., Nicholson, D. A., et al. (1998). Recovery of swallowing after dysphagic stroke relates to functional reorganization in the intact motor cortex. Gastroenterology 115, 1104–1112. doi: 10.1016/s0016-5085(98)70081-2 

 He, K., Wu, L., Huang, Y., Chen, Q., Qiu, B., Liang, K., et al. (2022). Efficacy and safety of transcranial direct current stimulation on post-stroke dysphagia: a systematic review and meta-analysis. J. Clin. Med. 11:2297. doi: 10.3390/jcm11092297 

 Helliwell, K., Hughes, V. J., Bennion, C. M., and Manning-Stanley, A. (2023). The use of videofluoroscopy (VFS) and fibreoptic endoscopic evaluation of swallowing (FEES) in the investigation of oropharyngeal dysphagia in stroke patients: a narrative review. Radiogr. Lond. Engl. 29, 284–290. doi: 10.1016/j.radi.2022.12.007 

 Hu, J., Zou, J., Wan, Y., Yao, Q., Dong, P., Li, G., et al. (2022). Rehabilitation of motor function after stroke: a bibliometric analysis of global research from 2004 to 2022. Front. Aging Neurosci. 14:1024163. doi: 10.3389/fnagi.2022.1024163 

 Huang, L., Xu, G., Sun, M., Yang, C., Luo, Q., Tian, H., et al. (2023). Recent trends in acupuncture for chronic pain: A bibliometric analysis and review of the literature. Complement. Ther. Med. 72:102915. doi: 10.1016/j.ctim.2023.102915

 Jones, C. A., Colletti, C. M., and Ding, M.-C. (2020). Post-stroke dysphagia: recent insights and unanswered questions. Curr. Neurol. Neurosci. Rep. 20:61. doi: 10.1007/s11910-020-01081-z 

 Joundi, R. A., Martino, R., Saposnik, G., Giannakeas, V., Fang, J., and Kapral, M. K. (2017). Predictors and outcomes of dysphagia screening after acute ischemic stroke. Stroke 48, 900–906. doi: 10.1161/STROKEAHA.116.015332 

 Kalra, L., Irshad, S., Hodsoll, J., Simpson, M., Gulliford, M., Smithard, D., et al. (2015). Prophylactic antibiotics after acute stroke for reducing pneumonia in patients with dysphagia (STROKE-INF): a prospective, cluster-randomised, open-label, masked endpoint, controlled clinical trial. Lancet 386, 1835–1844. doi: 10.1016/S0140-6736(15)00126-9 

 Kamarunas, E. E., McCullough, G. H., Guidry, T. J., Mennemeier, M., and Schluterman, K. (2014). Effects of topical nasal anesthetic on Fiberoptic endoscopic examination of swallowing with sensory testing (FEESST). Dysphagia 29, 33–43. doi: 10.1007/s00455-013-9473-x 

 Kim, Y., Kim, C. K., Jung, S., Ko, S.-B., Lee, S.-H., and Yoon, B.-W. (2015). Prognostic importance of weight change on short-term functional outcome in acute ischemic stroke. Int. J. Stroke Off. J. Int. Stroke Soc. 10, 62–68. doi: 10.1111/ijs.12554 

 Kim, S. B., Lee, S. J., Lee, K. W., Lee, J. H., and Kim, D. W. (2018). Usefulness of early Videofluoroscopic swallowing study in acute stroke patients with dysphagia. Ann. Rehabil. Med. 42, 42–51. doi: 10.5535/arm.2018.42.1.42 

 Klingbeil, J., Brandt, M.-L., Stockert, A., Baum, P., Hoffmann, K.-T., Saur, D., et al. (2023). Associations of lesion location, structural disconnection, and functional diaschisis with depressive symptoms post stroke. Front. Neurol. 14:1144228. doi: 10.3389/fneur.2023.1144228 

 Ko, N., Lee, H. H., Sohn, M. K., Kim, D. Y., Shin, Y.-I., Oh, G.-J., et al. (2021). Status of dysphagia after ischemic stroke: a Korean Nationwide study. Arch. Phys. Med. Rehabil. 102, 2343–2352.e3. doi: 10.1016/j.apmr.2021.07.788 

 Kondrup, J., Rasmussen, H. H., Hamberg, O., and Stanga, Z. (2003). Nutritional risk screening (NRS 2002): a new method based on an analysis of controlled clinical trials. Clin. Nutr. Edinb. Scotl. 22, 321–336. doi: 10.1016/s0261-5614(02)00214-5 

 Kuo, Y.-W. (2015). Effect of family caregiver oral care training on stroke survivor oral and respiratory health in Taiwan: a randomised controlled trial. Community Dent. Health 32, 137–142. doi: 10.1922/CDH_3572Kuo06

 Li, L., Huang, H., Jia, Y., Yu, Y., Liu, Z., Shi, X., et al. (2021). Systematic review and network Meta-analysis of noninvasive brain stimulation on dysphagia after stroke. Neural Plast. 2021, 3831472–3831413. doi: 10.1155/2021/3831472 

 Liao, X., Xing, G., Guo, Z., Jin, Y., Tang, Q., He, B., et al. (2017). Repetitive transcranial magnetic stimulation as an alternative therapy for dysphagia after stroke: a systematic review and meta-analysis. Clin. Rehabil. 31, 289–298. doi: 10.1177/0269215516644771 

 Liu, C.-L., Shau, W.-Y., Wu, C.-S., and Lai, M.-S. (2012). Angiotensin-converting enzyme inhibitor/angiotensin II receptor blockers and pneumonia risk among stroke patients. J. Hypertens. 30, 2223–2229. doi: 10.1097/HJH.0b013e328357a87a 

 Longo, V., Barbati, S. A., Re, A., Paciello, F., Bolla, M., Rinaudo, M., et al. (2022). Transcranial direct current stimulation enhances neuroplasticity and accelerates motor recovery in a stroke mouse model. Stroke 53, 1746–1758. doi: 10.1161/STROKEAHA.121.034200 

 Lu, Y., Chen, Y., Huang, D., and Li, J. (2021). Efficacy of acupuncture for dysphagia after stroke: a systematic review and meta-analysis. Ann. Palliat. Med. 10, 3410–3413422. doi: 10.21037/apm-21-499 

 Mann, G., Hankey, G. J., and Cameron, D. (1999). Swallowing function after stroke: prognosis and prognostic factors at 6 months. Stroke 30, 744–748. doi: 10.1161/01.str.30.4.744

 Marchina, S., Pisegna, J. M., Massaro, J. M., Langmore, S. E., McVey, C., Wang, J., et al. (2021). Transcranial direct current stimulation for post-stroke dysphagia: a systematic review and meta-analysis of randomized controlled trials. J. Neurol. 268, 293–304. doi: 10.1007/s00415-020-10142-9 

 Martino, R., Foley, N., Bhogal, S., Diamant, N., Speechley, M., and Teasell, R. (2005). Dysphagia after stroke: incidence, diagnosis, and pulmonary complications. Stroke 36, 2756–2763. doi: 10.1161/01.STR.0000190056.76543.eb

 Meng, N. H., Wang, T. G., and Lien, I. N. (2000). Dysphagia in patients with brainstem stroke: incidence and outcome. Am. J. Phys. Med. Rehabil. 79, 170–175. doi: 10.1097/00002060-200003000-00010

 Merigó, J. M., Gil-Lafuente, A. M., and Yager, R. R. (2015). An overview of fuzzy research with bibliometric indicators. Appl. Soft Comput. 27, 420–433. doi: 10.1016/j.asoc.2014.10.035

 Michou, E., Mistry, S., Jefferson, S., Tyrrell, P., and Hamdy, S. (2014). Characterizing the mechanisms of central and peripheral forms of neurostimulation in chronic dysphagic stroke patients. Brain Stimulat. 7, 66–73. doi: 10.1016/j.brs.2013.09.005 

 Mihai, P. G., Otto, M., Domin, M., Platz, T., Hamdy, S., and Lotze, M. (2016). Brain imaging correlates of recovered swallowing after dysphagic stroke: a fMRI and DWI study. Neuro Image Clin. 12, 1013–1021. doi: 10.1016/j.nicl.2016.05.006 

 Noordally, S. O., Sohawon, S., De Gieter, M., Bellout, H., and Verougstraete, G. (2011). A study to determine the correlation between clinical, Fiber-optic endoscopic evaluation of swallowing and Videofluoroscopic evaluations of swallowing after prolonged intubation. Nutr. Clin. Pract. 26, 457–462. doi: 10.1177/0884533611413769 

 Park, E., Kim, M. S., Chang, W. H., Oh, S. M., Kim, Y. K., Lee, A., et al. (2017). Effects of bilateral repetitive transcranial magnetic stimulation on post-stroke dysphagia. Brain Stimulat. 10, 75–82. doi: 10.1016/j.brs.2016.08.005 

 Pisegna, J. M., Kaneoka, A., Pearson, W. G. J., Kumar, S., and Langmore, S. E. (2016). Effects of non-invasive brain stimulation on post-stroke dysphagia: a systematic review and meta-analysis of randomized controlled trials. Clin. Neurophysiol. Off. J. Int. Fed. Clin. Neurophysiol. 127, 956–968. doi: 10.1016/j.clinph.2015.04.069 

 Power, M. L., Hamdy, S., Singh, S., Tyrrell, P. J., Turnbull, I., and Thompson, D. G. (2007). Deglutitive laryngeal closure in stroke patients. J. Neurol. Neurosurg. Psychiatry 78, 141–146. doi: 10.1136/jnnp.2006.101857 

 Powers, W. J., Rabinstein, A. A., Ackerson, T., Adeoye, O. M., Bambakidis, N. C., Becker, K., et al. (2018). 2018 guidelines for the early Management of Patients with Acute Ischemic Stroke: a guideline for healthcare professionals from the American Heart Association/American Stroke Association. Stroke 49, e46–e110. doi: 10.1161/STR.0000000000000158 

 Price, D. J. D. S. (1963). Little Science, Big Science. New York: Columbia University Press. doi: 10.7312/pric91844

 Qiao, J., Wu, Z., Cheng, X., Ye, Q., Dai, M., Dai, Y., et al. (2022). Effects of insular cortex on post-stroke dysphagia: a systematic review and Meta analysis. Brain Sci. 12:1334. doi: 10.3390/brainsci12101334 

 Rabito, E. I., Marcadenti, A., da Silva Fink, J., Figueira, L., and Silva, F. M. (2017). Nutritional risk screening 2002, short nutritional assessment questionnaire, malnutrition screening tool, and malnutrition universal screening tool are good predictors of nutrition risk in an emergency service. Nutr. Clin. Pract. Off. Publ. Am. Soc. Parenter. Enter. Nutr. 32, 526–532. doi: 10.1177/0884533617692527 

 Re, G. L., Terranova, M. C., Vernuccio, F., Calafiore, C., Picone, D., Tudisca, C., et al. (2018). Swallowing impairment in neurologic disorders: the role of videofluorographic swallowing study. Pol. J. Radiol. 83, 394–400. doi: 10.5114/pjr.2018.79203 

 Rofes, L., Muriana, D., Palomeras, E., Vilardell, N., Palomera, E., Alvarez-Berdugo, D., et al. (2018). Prevalence, risk factors and complications of oropharyngeal dysphagia in stroke patients: a cohort study. Neurogastroenterol. Motil. 30:e13338. doi: 10.1111/nmo.13338

 Rommel, N., and Hamdy, S. (2016). Oropharyngeal dysphagia: manifestations and diagnosis. Nat. Rev. Gastroenterol. Hepatol. 13, 49–59. doi: 10.1038/nrgastro.2015.199

 Rosenbek, J. C., Robbins, J. A., Roecker, E. B., Coyle, J. L., and Wood, J. L. (1996). A penetration-aspiration scale. Dysphagia 11, 93–98. doi: 10.1007/BF00417897

 Sabbouh, T., and Torbey, M. T. (2018). Malnutrition in stroke patients: risk factors, assessment, and management. Neurocrit. Care. 29, 374–384. doi: 10.1007/s12028-017-0436-1 

 Sasegbon, A., Watanabe, M., Simons, A., Michou, E., Vasant, D. H., Magara, J., et al. (2019). Cerebellar repetitive transcranial magnetic stimulation restores pharyngeal brain activity and swallowing behaviour after disruption by a cortical virtual lesion. J. Physiol. 597, 2533–2546. doi: 10.1113/JP277545 

 Siddaway, A. P., Wood, A. M., and Hedges, L. V. (2019). How to do a systematic review: a best practice guide for conducting and reporting narrative reviews, Meta-analyses, and Meta-syntheses. Annu. Rev. Psychol. 70, 747–770. doi: 10.1146/annurev-psych-010418-102803

 Simons, A., and Hamdy, S. (2017). The use of brain stimulation in dysphagia management. Dysphagia 32, 209–215. doi: 10.1007/s00455-017-9789-z 

 Smithard, D. G., O’Neill, P. A., England, R. E., Park, C. L., Wyatt, R., Martin, D. F., et al. (1997). The natural history of dysphagia following a stroke. Dysphagia 12, 188–193. doi: 10.1007/PL00009535 

 Smithard, D. G., Smeeton, N. C., and Wolfe, C. D. A. (2007). Long-term outcome after stroke: does dysphagia matter? Age Ageing 36, 90–94. doi: 10.1093/ageing/afl149 

 Steele, C. M., Alsanei, W. A., Ayanikalath, S., Barbon, C. E. A., Chen, J., Cichero, J. A. Y., et al. (2015). The influence of food texture and liquid consistency modification on swallowing physiology and function: a systematic review. Dysphagia 30, 2–26. doi: 10.1007/s00455-014-9578-x 

 Stroud, M., Duncan, H., and Nightingale, J. (2003). Guidelines for enteral feeding in adult hospital patients. Gut 52:1vii. doi: 10.1136/gut.52.suppl_7.vii1 

 Suntrup, S., Marian, T., Schröder, J. B., Suttrup, I., Muhle, P., Oelenberg, S., et al. (2015). Electrical pharyngeal stimulation for dysphagia treatment in tracheotomized stroke patients: a randomized controlled trial. Intensive Care Med. 41, 1629–1637. doi: 10.1007/s00134-015-3897-8 

 Teismann, I. K., Suntrup, S., Warnecke, T., Steinsträter, O., Fischer, M., Flöel, A., et al. (2011). Cortical swallowing processing in early subacute stroke. BMC Neurol. 11:34. doi: 10.1186/1471-2377-11-34 

 Ünlüer, N. Ö., Temuçin, Ç. M., Demir, N., Serel Arslan, S., and Karaduman, A. A. (2019). Effects of low-frequency repetitive transcranial magnetic stimulation on swallowing function and quality of life of post-stroke patients. Dysphagia 34, 360–371. doi: 10.1007/s00455-018-09965-6 

 van Eck, N. J., and Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric mapping. Scientometrics 84, 523–538. doi: 10.1007/s11192-009-0146-3 

 Vilardell, N., Rofes, L., Arreola, V., Speyer, R., and Clavé, P. (2016). A comparative study between modified starch and xanthan gum thickeners in post-stroke oropharyngeal dysphagia. Dysphagia 31, 169–179. doi: 10.1007/s00455-015-9672-8 

 Wagner, C., Marchina, S., Deveau, J. A., Frayne, C., Sulmonte, K., and Kumar, S. (2016). Risk of stroke-associated pneumonia and Oral hygiene. Cerebrovasc. Dis. 41, 35–39. doi: 10.1159/000440733 

 Wang, X., Liu, H., Li, W., and Xiao, H. (2022). Bibliometric analysis of functional dyspepsia research trends over the past 20 years. Front. Public Health 10:1019110. doi: 10.3389/fpubh.2022.1019110

 Wang, L., Shi, A., Xue, H., Li, Q., Wang, J., Yang, H., et al. (2023). Efficacy of transcranial direct current stimulation combined with conventional swallowing rehabilitation training on post-stroke dysphagia. (In press). Dysphagia. doi: 10.1007/s00455-023-10581-2 

 Wang, Z., Song, W.-Q., and Wang, L. (2017). Application of noninvasive brain stimulation for post-stroke dysphagia rehabilitation. Kaohsiung J. Med. Sci. 33, 55–61. doi: 10.1016/j.kjms.2016.11.007 

 Wang, Y., Xu, L., Wang, L., Jiang, M., and Zhao, L. (2023). Effects of transcutaneous neuromuscular electrical stimulation on post-stroke dysphagia: a systematic review and meta-analysis. Front. Neurol. 14:1163045. doi: 10.3389/fneur.2023.1163045 

 Warnecke, T., Im, S., Kaiser, C., Hamacher, C., Oelenberg, S., and Dziewas, R. (2017). Aspiration and dysphagia screening in acute stroke - the Gugging swallowing screen revisited. Eur. J. Neurol. 24, 594–601. doi: 10.1111/ene.13251

 Warnecke, T., Teismann, I., Oelenberg, S., Hamacher, C., Ringelstein, E. B., Schäbitz, W. R., et al. (2009). The safety of Fiberoptic endoscopic evaluation of swallowing in acute stroke patients. Stroke 40, 482–486. doi: 10.1161/STROKEAHA.108.520775 

 Wei, N., Yong, W., Li, X., Zhou, Y., Deng, M., Zhu, H., et al. (2015). Post-stroke depression and lesion location: a systematic review. J. Neurol. 262, 81–90. doi: 10.1007/s00415-014-7534-1 

 Wilkinson, J. M., Codipilly, D. C., and Wilfahrt, R. P. (2021). Dysphagia: evaluation and collaborative management. Am. Fam. Physician 103, 97–106.

 Wilmskoetter, J., Martin-Harris, B., Pearson, W. G., Bonilha, L., Elm, J. J., Horn, J., et al. (2018). Differences in swallow physiology in patients with left and right hemispheric strokes. Physiol. Behav. 194, 144–152. doi: 10.1016/j.physbeh.2018.05.010 

 Wirth, R., Dziewas, R., Beck, A. M., Clavé, P., Hamdy, S., Heppner, H. J., et al. (2016). Oropharyngeal dysphagia in older persons - from pathophysiology to adequate intervention: a review and summary of an international expert meeting. Clin. Interv. Aging 11, 189–208. doi: 10.2147/CIA.S97481 

 Wirth, R., Smoliner, C., Jäger, M., Warnecke, T., Leischker, A. H., and Dziewas, R. (2013). Guideline clinical nutrition in patients with stroke. Exp. Transl. Stroke Med. 5:14. doi: 10.1186/2040-7378-5-14 

 Xie, Y.-L., Wang, S., Jia, J.-M., Xie, Y.-H., Chen, X., Qing, W., et al. (2022). Transcranial magnetic stimulation for improving dysphagia after stroke: a Meta-analysis of randomized controlled trials. Front. Neurosci. 16:854219. doi: 10.3389/fnins.2022.854219 

 Xie, J., Zhou, C., Ngaruwenayo, G., Wu, M., Jiang, X., and Li, X. (2023). Dosage consideration for transcranial direct current stimulation in post-stroke dysphagia: a systematic review and network meta-analysis. Front. Neurol. 14:1098831. doi: 10.3389/fneur.2023.1098831 

 Yao, L., Ye, Q., Liu, Y., Yao, S., Yuan, S., Xu, Q., et al. (2023). Electroacupuncture improves swallowing function in a post-stroke dysphagia mouse model by activating the motor cortex inputs to the nucleus tractus solitarii through the parabrachial nuclei. Nat. Commun. 14:810. doi: 10.1038/s41467-023-36448-6

 Zhang, Y., Zhao, H., Fang, Y., Wang, S., and Zhou, H. (2017). The association between lesion location, sex and poststroke depression: meta-analysis. Brain Behav. 7:e00788. doi: 10.1002/brb3.788 



OPS/images/fnins-17-1275748-t003.jpg
Rank Journal Frequency 22 JCR  Co-cited journal Citations
(IF)
1 Dysphagia 75 Q2(26)  Suoke 3,078 Q1(83)
2 Journal of Stroke & 46 Q3(25)  Dysphagia 3,067 Q26
Cerebrovascular Diseases
3 Stroke 30 QI(83)  Archives of Physical Medicine 946 Q1(43)
and Rehabilitation
4 Frontiers in Neurology 2 Q2(34)  Journal of Stroke & 636 Q23)
Cerebrovascular Diseases
5 Medicine 2 Q3 (1.6) Neurology 543 Q1(9.9)
6 Neurogastroenterology and 16 Q2(335)  Cerebrovascular Diseases 480 Q29
Motility
7 Archives of Physical Medicine 15 Q1 (4.3) Lancet 425 Q1(168.9)
and Rehabilitation
8 Neurorehabilitation 3 [316)) Journal of Neurology, 381 Qian
Neurosurgery and Psychiatry
9 Cerebrovascular Diseases 2 Q3(29)  Neurogastroenterology and 339 Q2063

Moti

ol
10 Journal of Oral Rehabilitation 12 Q2(29)  Clinical Neurophysiology 308 Q1&7)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Research hotspots and trends in post-stroke dysphagia: a bibliometric analysis



		1. Introduction



		2. Materials and methods



		2.1. Literature source and data retrieval methods



		2.2. Data analysis









		3. Results



		3.1. Publication trends



		3.2. Analysis of authors



		3.3. Analysis of countries and institutions



		3.4. Analysis of journals and co-cited journals



		3.5. Analysis for co-occurrence and citation burst of keywords



		3.6. Analysis of co-cited authors



		3.7. Analysis of co-occurrence, clustering, and citation burst of references









		4. Discussion



		4.1. Summary of basic information



		4.2. Research hotspots



		4.2.1. Screening and assessment of dysphagia in stroke patients



		4.2.2. Prevention of pneumonia in patients with PSD



		4.2.3. Nutritional management for PSD



		4.2.4. Rehabilitation approaches of PSD









		4.3. Future research trends



		4.4. Study limitations









		5. Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fnins-17-1275748-t002.jpg
Rank Country Frequency  Total link strength  Institution requency ~ Total link strengf

1 Peoples R China 254 37 University of 28 39
Manchester

2 USsA 111 2 ‘Autonomous 20 29
University of
Barcelona

3 South Korea 100 7 ‘Guangzhou University 20 10

of Chinese Medicine

4 England 70 88 Capital Medical 20 3
University

5 Germany 64 59 Sun Yat-sen University 19 10

6 Japan 63 7 Instituto de Salud 17 2
Carlos 111

7 Australia 43 44 University of 16 27
Nottingham

8 Spain 38 40 Seoul National 16 10
University

9 Italy 36 37 University of Toronto 15 1

10 Canada 2 2 ‘The Catholic 14 7

University of Korea





OPS/images/fnins-17-1275748-t005.jpg
Martino R

Smithard
DG

Mann G
Daniels SK
Hamdy S
Crary MA
Rosenbek
jc
Logemann
JA

Dziemas R

Cohen DL

Frequency

387

264

22

190

187

183

173

150

122

110

Fraser C

Dennis M

Freed ML
Perry L.
Foley N
Robbins ]

Depippo KI.

Kidd D

Davenport
R

Hamdy $

Centrality

015

014

014

014

014

013





OPS/images/fnins-17-1275748-t004.jpg
Keyword Frequency Total link

strength
1 Dysphagia 671 4,182
2 Stroke 650 4,103
3 Aspiration 200 1,400
4 Preumonia 182 1,302
5 Rehabilitation 176 1331
6 Risk 9 738
7 Diagnosis 98 75
8 Recovery % 761
9 Predictors 91 685

10 Deglutition 89 651





OPS/images/fnins-17-1275748-t001.jpg
Author Documents ~Citations ~ Average

citation
1 Driewas R 2 681 2
2 Hamdy S 19 813 3
3 Clave P 16 277 17
4 Warnecke T 15 530 35
5 Bath PM 12 536 45
6 Ortega O n 141 13
7 Yoshimura Y n 230 2
8 Michou E 1 406 37
9 Nagano F 10 23 2

10 Shimazu S 10 223 2





OPS/images/fnins-17-1275748-g009.jpg
B o i
e =

&5

noL 2016)

Top 25 References with the Strongest Citation Bursts

Reterences
[Dsewss % 2004, NEUROL NEUROSUR S, V7, PES2, DOI 10113659 200301507, DOI
ke 1 2005, LANCET, V365, 164, D01 101016 SO10-673609983.5, D01

‘Camby G, 006, LANCET NEUROL, V5, 3l DOI 10 016 S1474-4£220970252, D01
Alain %, 2005, STROKE, V36, B756, DOI 10116101 STR 0001900567653 b DI
Srihrd DG, 2007, AGE AGEING, 36,70, DO 101093 ageg 014, D01

Bulow M, 2008, DYSPHAGIA, V23, P02, DOT 10.100750455.007.9145., D01

Kumc s, 2011, STROKE, V42, PI0SS, D01 10,1161 STROKEAHA 110 612128 D01

Yar Sueagh Bego Ead

204
205
208
205
107
08
o

‘Geegage C, 2012, COCHRANE DB SYST REY, V0, P, DOI 101002 46S18S8.CDRO32 ot DI 012

Fatayon 0, 2011, NEUROLOGY, V77 PSS, DOL 10,1212 WNL (OI3e18231520, DL
Padk IV, 2013, NEUROGASTROENT AGTIL, V25, 0, DOY 10111 12065, D01
Westador WF, 2011, BMC NEUROL, Vi1, PO, DOL 1011861474 237711110, D01

Denovaa N, 201, STROKE, V4, PE24, DOL10.1161STR 013516267757, D01

Yang B, 2012, RESTOR NEUROL NEUROS, V30,303, DO 10 3233 RNN- 201241021, D01
A6chou B, 2014, BRAIN STIMUL, V7 P6, DO 10.1016383 20130905, DO
Sigemaso T, 2013, NEUROREHAD NEURAL RE, V27 P63, DOI 10,1177 1496812474116, DOL
Lim KB 2014, AN REWABIL MED-ARM, V35, PS62, DOI 103535 m 2014385 392, D01
Pl I 2016, CLIN NEUROPHYSIOL, 127,956, DOV 1.10163clgh 2015 04065, DOI
Sumup', 2015, EUR S NEUROL, 22,7632, DO 1011 12670, D01

‘Coba DL, 2016, INT STROKE, 11, P399, DO 10.177/174749301639057, D01

A M. 2016, PLOS ONE, V1,7, DOI 101371 s poe 0148424, 0L

Chen YW, 2016, CLIN REHABIL, V30, P24, DOI 101770269 15S1S57168, DAL

Rofes L, 2018, NEUROGASTROENT MOTIL, V30, 0, DOI 1011112301333, DO

B PAL, 201, COCHRANE DB SYST REY, 0, 0, DOI 1010014651855 CDUGOI2 b3, DO
s NO, 2019, DYSPHAGIA, V34, 360, DO 101007 500455018 99656, DI

PakE, 2017 BRAIN STIMGL, V10,75, DO 10101636 201606005, D01

o
P
o
m
o
e
o
o

675 w8
6
607

1035 208

62w

60

97 m2

76 013

765 03

o

son 3

e

e

65 ms

59 20

o1 208

s06 07

25 07

1959 08

166 08

735 08

a0

75200

&1 am

3 2m

10
0
e

£
£

it





OPS/images/cover.jpg
& frontiers | Frontiers in Neuroscience

Research hotspots and trends in
post-stroke dysphagia: a
bibliometric analysis












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







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Neuroscience






OPS/images/fnins-17-1275748-g004.jpg
hina

$i vosviewer

Helonglang Ugh CrineseMed Nanjing@ed univ

Seanezhou l.@ge Med .Fud.UnT.
.

o el ”".m

Uniy

et e Dpones Mo

Univ Qtawa

Univsap Palo

Univ @ronto
PR

Johns Hegins U, @

ujta wieh univ
mstsalg@icariggyi ¢ Ul pgenester
= 7/\\
UnivNggngharm
& vesotgenaro \ / Catholc v Korea

bt Ne Seoul Natl Univ
Nat Traff Injuy RehabilHospis

Univ Munster N TaiwaUniv Hosp

]
§i vosviewer Nt Taian Univ






OPS/images/fnins-17-1275748-g005.jpg
sran sgences
Tois n S enabitsion

Frontier uroscience

Nutdients

\
S vosviewer omsir Warari

Jspeechbiear Res

Evaluatignireatment

$i vosviewer





OPS/images/fnins-17-1275748-g002.jpg
Number of pubications

160
140
120
100
80
60
40
20
0

>
B m“g'\?@

,&dP

’v@ -

SIS

»

$

Publication year

L8V abe AR
A E

)

.
ARV

93

o

&





OPS/images/fnins-17-1275748-g003.jpg
HaggMary

Xu, bﬁm
liyu
Park,Ji-su w nﬁ

ok g

Wang, Qiang § vmeriSendecp

Kim, Youngkook
‘Gonzalez-Fetnandez, Marlis endix w

ainer
; .
Rmbagh A
&) f—_ Ha@‘een mw&c

Martir@iosemary Arre flana

chmmuw Blacker, David

st0,Qpativo Wang, Tyng-Guey

o, eying

i Leong, ChauP
$ vosviewer cong, Chau-peng
SmithiGraig).
Teismapn, ng
Bath, Rhijlip M. eismagn, Inga
Hamdy{ghaheen |
Palomedgs, Emest / S VAN
il for il D}.&ainer >
“ T Clavgpere Micho@milia  iciypsarisn pRAINCT |\ Mulg paul
Ortegggomar { Y g
A
Suntrup-Krieger, Sonja
Arreolaf¥iridiana @ Lapa, Sramya
LabeigBendix

S vosviewer





OPS/images/fnins-17-1275748-g008.jpg
e
B -

<
‘e .mm.. o

& g [E—

CiteSpace
s






OPS/images/fnins-17-1275748-g006.jpg
infareion

S vosviewer

infasetion
videooroscopogwalowing sty

$i vosviewer

w6 207 208 2019 200





OPS/images/fnins-17-1275748-g007.jpg
Top 20 Keywords with the Strongest Citation Bursts

Keywords
natural history
consequences
percutaneous endoscopic gastrostomy
hemispheric stroke
brain stem stroke

acute stroke

predictors

aspiration risk
complications

mortality

brain stimulation
infection

therapy

stimulation

randomized controlled trial
quality of life
systematic review
validity

swallow

prevalence

Year Strength

2004
2004
2004
2004
2005
2005
2007
2008
2003
2004
2012
2003
2012
2013
2016
2018
2018
2020
2017
2004

13.00
433
411
379

38
572
5.16
563
548
427
347

43
313
4.06
3w
375
381
378
341
32

Begin End

2004
2004
2004
2004
2005
2007
2007
2008
2008
2012
2012
2013
2015
2016
2016
2019
2020
2020
2020
2020

2014
2012
2012
2012
2014
2016
2014
2014
2012
2014
2015
2017
2016
2018
2018
2021
2023
2023
2021
2021

2003 - 2023

MR





OPS/images/fnins-17-1275748-e001.jpg
Vtmax





OPS/images/fnins-17-1275748-g001.jpg
Records identified
from Web of Science
Core Collection
(n=1732)

Records screened

Remove: not reviews or articles

(n=112) ; article in other
languages (n=65)

v
After reading titles and Remove.: not relevant to the
abstracts subject (n=689)
\ 4

Included studies
(n=866)

VOSviewer

CiteSpace

l

Bibliometric analysis






OPS/images/fnins-17-1275748-t006.jpg
Rank

Counts

6

47

32

27

27

27

26

2

C

Post-stroke dysphagia: A review and design considerations for future trials

ited reference

Dysphagia in Acute Stroke: Incidence, Burden and Impact on Clinical Outcome
Swallowing therapy for dysphagia in acute and subacute stroke

Prevalence, risk factors and complications of oropharyngeal dysphagia in stroke patients:
A cohort study

Effects of Bilateral Repetitive Transcranial Magnetic Stimulation on Post-Stroke
Dysphagia

European Stroke Organisation and European Society for Swallowing Disorders guideline
for the diagnosis and treatment of post-stroke dysphagia

Effects of non-invasive brain stimulation on post-stroke dysphagia: A systematic review

and meta-analysis of randomized controlled trials

‘The association between delays in screening for and assessing dysphagia after acute

stroke, and the risk of stroke-associated pneumonia
Predictors and outcomes of dysphagia screening afir acute ischemic stroke
2018 Guidelines for the Early Management of Patients With Acute Ischemic Stroke: A

Guideline for Healthcare Professionals From the American Heart Association/American

Stroke Association

References

hen etal. (2016)
Arnold etal. (2016)
Bath et al. (2018)

Rofes etal. (2018)

Park etal. (2017)

etal. 2021)

Pisegna etal. (2016)

Bray etal. (2017)

Joundi et al. (2017)

Powers et al. (2018)





