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Background: Trigeminal neuralgia is a prevalent neurological disorder within neuropathic pain. It severely impairs patients’ quality
of life, disrupting daily activities with intense facial pain. While acupuncture has proven effective in treating it, there’s no consensus on
acupoint selection. Different acupuncturists use various acupoints based on personal theories and experiences, and the optimal
acupoints remain unclear due to varied analgesic mechanisms. This lack of clarity obstructs the standardization of acupuncture
treatment, emphasizing the need for further research.

Objective: Our purpose is to conduct the first thorough data mining analysis to identify the most effective acupoint selection and
combinations for treating trigeminal neuralgia from published clinical trials.

Methods: We will search § electronic bibliographic databases (PubMed, Embase, Cochrane Library, Web of Science, China National
Knowledge Infrastructure, Wanfang Database, Chinese Biomedical Literature Database and Chongqing VIP Database) from inception
to May 2025. Clinical trials assessing the effectiveness of acupuncture therapy on the management of trigeminal neuralgia will be
selected. We will strictly screen literature according to inclusion and exclusion criteria, and then extract relevant data for analysis.
Descriptive statistics will be performed in Excel 2021. Association rule analysis will be performed in SPSS Modeler 14.1. Exploratory
factor analysis, cluster analysis, and decision tree analysis will be performed in SPSS Statistics 26.0. Since the study was based on
published studies, no ethical approval was required.

Results: This study will investigate the most effective acupoint selection and combinations for patients with trigeminal neuralgia.
Conclusion: Our findings will provide evidence for the effectiveness and potential treatment prescriptions of acupoint application for
patients with trigeminal neuralgia, helping clinicians and patients make a more informed decision together.

Keywords: acupuncture, trigeminal neuralgia, data mining, descriptive statistics, association rule analysis, exploratory factor analysis,
cluster analysis, decision tree analysis

Keypoints

1. Because these acupuncture methods possess distinct theoretical foundations that diverge from conventional acupoint theory, their
inclusion in the study is inappropriate.

2. As we believe that in this context, surgery rather than acupuncture serves as the primary treatment for trigeminal neuralgia.

Additionally, the neurophysiological aspects post-surgery may differ from those before surgery.
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Introduction

Trigeminal neuralgia is the most common facial neuralgia classified under neuropathic pain.' It is characterized by a high
incidence rate and significant disability, severely affecting patients’ quality of life.” Trigeminal neuralgia presents with sudden,
brief, and excruciating pain in the areas innervated by the trigeminal nerve on the face. The pain is often described as electric-
shock-like or knife-cutting, causing involuntary facial muscle twitching.® This condition greatly disrupts patients’ daily activities
such as eating, speaking, and washing, significantly reducing their overall comfort.* Therefore, it is necessary to take active
measures to solve trigeminal neuralgia clinically.' Currently, treatments for trigeminal neuralgia include pharmacotherapy,
surgery, and nerve block therapy. However, these approaches all carry certain risks and adverse reactions.>

Acupuncture, a traditional Chinese medical therapy, has demonstrated unique advantages in the treatment of
trigeminal neuralgia. Multiple clinical studies have confirmed that acupuncture can effectively alleviate the pain intensity
and reduce the frequency of pain attacks in patients with trigeminal neuralgia.”® Nevertheless, in the clinical practice of
acupuncture for trigeminal neuralgia, there is a significant disparity in acupoint selection and combinations. Even in
authoritative textbooks of acupuncture, there are discrepancies in acupoint selection for this disease, such as disagree-
ments on the choice between Chengjiang (CV24)'° and Jiachengjiang (an extra point near Chengjiang).'' Different
practitioners choose various acupoints based on their own theoretical understandings and clinical experiences, resulting
in a lack of a unified standard for treatment protocols and making it difficult to ensure optimal therapeutic effects. The
selection and combination of acupoints are the core of acupuncture treatment.'> A rational combination of acupoints can
enhance the synergistic effect and improve the therapeutic efficacy of acupuncture. Therefore, in-depth analysis of the
rules of acupoint selection and combination in the acupuncture treatment of trigeminal neuralgia is of great significance
for optimizing treatment plans and improving clinical outcomes.

Data mining technology, a powerful data-analysis tool, can extract potential and valuable information from vast
amounts of literature data.'® By leveraging data-mining methods, it is possible to systematically organize the application
of acupoints in the acupuncture treatment of trigeminal neuralgia and reveal the internal relationship between acupoint
selection and therapeutic effects. Based on this, our research team has applied data-mining technology to explore the rules

of acupoint selection in the acupuncture treatment of various diseases'* 2’

and achieved certain results. This study aims to
leverage our existing proficiency in various data - mining techniques. We further delve into the acupuncture point - selection
patterns for trigeminal neuralgia treatment. By employing data - mining technology, we conduct an in - depth analysis of

these patterns. This enables us to offer more scientific and standardized treatment guidelines for clinical practice.

Methods and Analysis

Search Methods
This study will adhere to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
Statement.”! A thorough search will be carried out in both Chinese and English electronic libraries, spanning from
their inception to May 2025. The selected databases for the search are PubMed, Embase, Cochrane Library, Web of
Science (WOS), China National Knowledge Infrastructure (CNKI), Wanfang Database, Chinese Biomedical Literature
Database (CBM), and Chongqing VIP Database (VIP). The search will be limited to Chinese and English languages.
The search terms employed in this review will be a blend of medical subject headings and free-text terms. As an
example, Table 1 presents the search strategy for PubMed. Given the distinct characteristics of each database, this search
approach will be adjusted accordingly to meet the specific constraints of each database.

Review Process

Data Screening

The inclusion criteria are as follows:' The main focus of the study should be acupuncture therapy, regardless of whether
randomized and/or controlled methods are employed.” Each group or trial must involve more than ten patients.® The diagnosis of
trigeminal neuralgia in patients should be based on the authoritative diagnostic criteria applicable in the corresponding clinical
studies at that time.* Meridian points, extra points, or ashi points need to be used for needle insertion and/or moxibustion. These
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Table | Search Strategy for PubMed Database

No. | Search Terms

#1 MeSH terms: “trigeminal neuralgia”

#2 Title/Abstract: “trigeminal neuralgia” OR “primary trigeminal neuralgia” OR “idiopathic trigeminal neuralgia” OR “classical trigeminal
neuralgia”

#3 #1 OR #2

#4 MeSH terms: “acupuncture therapy” OR “acupuncture” OR “cupping therapy” OR “bloodletting” OR “electroacupuncture”

#5 Title/Abstract: “needling” OR “needles” OR “needle” OR “pricking blood” OR “blood-letting” OR “bloodletting” OR “cupping” OR “fire
acupuncture” OR *“warm needling” OR “electro-acupuncture” OR “body acupuncture” OR *electroacupuncture” OR “manual
acupuncture” OR “acupuncture”

#6 #4 OR #5

#7 #3 AND #6

can be used alone or in combination with other interventions like acupuncture and/or moxibustion (eg, in conjunction with
Chinese herbal medicine).” Studies comparing different acupuncture techniques for treating trigeminal neuralgia.

The exclusion criteria are as follows:! Non-clinical experimental articles such as reviews, protocols, animal studies,
case reports, systematic reviews, and meta-analyses will not be included.? Articles that have not undergone rigorous peer-
review, including but not limited to theses and conference papers, will be excluded.> Trials using microacupuncture
systems, ear needles, head needles, wrist-ankle needles, and other non-body needle methods will be excluded '# Trials
that only report physiological or laboratory data will be omitted.” In controlled trials, if acupuncture therapy, either alone
or in combination, shows less beneficial effects for patients compared to the control group, the study will be excluded.®
Studies with incomplete or missing acupoint prescriptions will not be included.” Acupuncture used in postoperative
rehabilitation for trigeminal neuralgia was excluded 2.

Data Collection

Yujun He and Yachao Wu will each independently review all titles and abstracts retrieved from the literature search. Any
that are clearly not relevant, like those focusing on reviews, animal experiments, case reports, and similar areas, will be
removed. The full texts of the remaining references will be collected and re-examined to weed out any publications that
are still not relevant. Afterward, they will evaluate the eligibility of the remaining papers in line with the pre-defined
inclusion criteria. A consensus-building process will be carried out, and in case of disagreements, a third author, Xiaojun
Li, will be consulted. The three will engage in discussions to reach a resolution.

Establishing a Database and Processing Data Normalization

We will utilize the document management software Endnotex9.2 to import the literature retrieved from the search.
Initially, Endnote will be employed to identify and remove duplicate records. Subsequently, a manual check will be
conducted to further eliminate any remaining duplicates, ensuring the integrity of the dataset. Afterward, the results will
be verified to guarantee the accuracy of the included literature. The research screening process will be visually presented
in Figure 1 as a flow diagram.

The extracted data will be inputted into Excel 2021 to construct a database for acupuncture treatment prescriptions
for trigeminal neuralgia. To obtain valid prescriptions, we will adopt the approach where “a set of primary acupoints
and a set of secondary acupoints form an acupoint prescription”.”> When different prescriptions are used during
distinct treatment stages, they will be separately extracted. In cases where multiple prescriptions are used simulta-
neously, the acupoints will be combined, and duplicate acupoints will be removed. Based on the latest national

23,24
standards,?*

we will standardize the acupoint names in the literature, creating a unified naming system. Moreover,
we will add details about the meridians to which the acupoints belong, their locations, and their specific acupoint
attributes.

This process will be independently completed by two researchers (Miao Zhou, Yi Xu). If there is a disagreement,

consult with the third researcher (Xiaoyi Wang) to resolve it.
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Figure | Flow diagram of the study selection process.

Managing Missing Data

In an effort to conduct an intention-to-treat analysis of the data, we plan to reach out to the original authors. Our
aim is to acquire any missing data that is crucial for a comprehensive evaluation. However, if we are unable to
obtain all the necessary information through this method, we will limit our assessment to the data that is currently
available.

Data Analysis

Literature Quality Evaluation

Two reviewers, Yachao Wu and Minhui Liu, will independently apply the STRICTA scale to evaluate reports of specific
acupuncture interventions.*> After individual assessments, a consistency check will be performed to ensure reliability. In
cases of disagreement, the reviewers will first engage in direct discussion to reach a consensus. If unresolved, a third
researcher (Xiaojun Li) will be consulted to facilitate collaborative resolution, ensuring rigorous and impartial evaluation
of the included studies.

Descriptive Statistics

Building on prior research methods,'>"'”

acupoint prescriptions extracted from the literature will be compiled into an
Excel 2021 spreadsheet. Using the spreadsheet’s PivotTable functionality, we will conduct descriptive statistical analyses
to examine multiple dimensions, including the frequency of acupoint utilization, their associated meridians, sites, and
specific acupoints attributes (Tables 2-5).

High-Frequency Acupoints Analysis

Following Price’s law, high-frequency acupoints will be identified using the formula M=0.749 (Pmax)"

, where Pmax
denotes the highest recorded acupoint frequency.”® Should the number of high-frequency acupoints identified by this
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Table 2 Frequency of Acupoint
Application for Trigeminal Neuralgia
Treatment

No. | Acupoint | Frequency (%)

Table 3 Frequency of Meridian Application for Trigeminal
Neuralgia Treatment

Meridian | Frequency (%) | Amount (%) | Acupoints

Note: “Frequency (%)” refers to the total number of times and its percen-
tage that all acupoints in a particular meridian are used in all prescriptions.
“Amount (%)” indicates the count and percentage of distinct acupoints that
have appeared in a particular meridian.

Table 4 Frequency of Site of Point Application for Trigeminal
Neuralgia Treatment

Site of Points | Frequency (%) | Amount (%) | Acupoints

Note: “Frequency (%)” refers to the total number of times and its percentage
that all acupoints in a particular site are used in all prescriptions. “Amount (%)”
indicates the count and percentage of distinct acupoints that have appeared in
a particular site.

Table 5 Frequency of Specific Acupoints for Trigeminal Neuralgia
Treatment

Specific Acupoint | Frequency (%) | Amount (%) | Acupoints

Note: “Frequency (%)” refers to the total number of times and its percentage that all
acupoints in a particular specific acupoint are used in all prescriptions. “Amount (%)”
indicates the count and percentage of distinct acupoints that have appeared in
a particular specific acupoint.

method exceed 50 an alternative approach will be adopted: calculating the mean frequency (X) as the total frequency
divided by the total number of acupoints, with acupoints having a frequency > X designated as high-frequency.”’ High-
frequency acupoints will be visualized using bar charts created with GraphPad 8.0.

Association Rule Analysis

Following methodologies from prior research,'>'”2° association rule analysis of high-frequency acupoints will be
undertaken using SPSS Modeler 14.1 with the Apriori algorithm. Support degree will define the probability of co-
occurrence for antecedent and consequent items, while confidence degree will represent the conditional probability of the
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Table 6 Association Rules of Acupoints for Trigeminal Neuralgia Treatment

NO. | Latteritem | Formeritem | Frequency | Support (%) | Confidence (%) | Lift

consequent item appearing given the antecedent item is present. Through iterative testing, optimal thresholds for
minimum support and minimum confidence will be established, with the former set at a maximum value of 2
(Table 6). An intricate network diagram will then be constructed to visualize associations between acupoints.

Exploratory Factor Analysis

Following methodologies from prior research,'>'” 2% exploratory factor analysis of high-frequency acupoints will be
performed using SPSS Statistics 26.0. Prescription data will first undergo Kaiser-Meyer-Olkin (KMO) and Bartlett
sphericity tests. Factor analysis will be conducted when the KMO value exceeds 0.5 and the Bartlett test yields a p-value
< 0.05, with principal factor components extracted via maximum variance rotation. Conversely, if the KMO measure is <
0.5 or the Bartlett test p-value > 0.05, factor analysis will be deemed inappropriate for the dataset.

Cluster Analysis

Following methodologies from prior research,'>'"°

cluster analysis of high-frequency acupoints will be performed using
SPSS Statistics 26.0. The between-groups linkage method will be employed for clustering, with the measurement interval set
as Pearson correlation. Cluster numbers will be configured to range from a minimum of 5 to a maximum of 10. The
dendrogram generated by SPSS through this analysis will be used to explore the clustering relationships among acupoints.

Decision Tree Analysis

Following the methodology of prior research,”® acupoint data will undergo decision tree modeling via the CHAID
algorithm in SPSS Statistics 26.0. The goal is to identify the most efficient treatment strategy for trigeminal neuralgia by
optimizing acupoint selection to minimize the number of points used. The CHAID algorithm is well-suited for binary
variables, where acupoint utilization is coded as “1” (used) or “0” (not used). For cross-validation, a 10-fold resampling
strategy will be applied. Model parameters will be configured with a minimum case count of 100 for parent nodes and 50
for child nodes to ensure statistical robustness. After setting these parameters, the decision tree model will be generated
to visualize hierarchical relationships and optimal acupoint combinations for treatment.

Discussion
While recent advances have introduced non-pharmacologic therapies offering alternatives for patients with trigeminal
neuralgia intolerant to or not well-served by medications, many sufferers still lack satisfactory pain relief. This
underscores the urgent need for effective, well-tolerated trigeminal neuralgia-specific treatments.®*®

Clinical trials have shown acupuncture to be effective in reducing pain intensity, duration, and frequency, and
lowering reliance on pain medications.®*?°!' According to traditional Chinese medicine, facial acupoints are commonly
used in clinical practice to directly stimulate and regulate neural structures and blood flow in the trigeminal nerve
region.*> However, it’s not only facial acupoints that can influence trigeminal neuralgia;**>** acupoints located elsewhere
on the body (such as “Shousanli” (LI10) and “Quchi” (LII1)) may also play a role, possibly through different
mechanisms.>® For instance, acupuncture at certain acupoints can trigger the release of endogenous substances with
analgesic and anti-inflammatory properties.*® Given this, it is crucial to use scientific methods to determine the most
effective choices and combinations of acupoints.

In order to explore the underlying principles, we will employ data mining techniques. This approach is highly
promising and practical, as it can uncover valuable information hidden within vast amounts of data. Data mining

technology operates by leveraging various algorithms to establish connections between individual data elements. It
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meticulously counts the occurrence frequency of each item in the database and pinpoints associations with other
elements, thus effectively clarifying the most significant relationships among different factors.” By conducting descrip-
tive statistical analysis, we aim to identify the commonly used acupoints, meridians, acupoint locations, and specific
acupoints in the treatment of trigeminal neuralgia. Association rule mining, a key data mining technique, applies rule-
based machine learning algorithms to detect relationships within a dataset and generate conditional rules.***° The
Apriori algorithm, a well-known example of association rule mining, focuses on identifying frequently occurring item
sets in a database.*' Exploratory factor analysis, a statistical method within the realm of factor analysis, is utilized to
uncover the latent structure of variable sets and explain the correlations between observable variables.** Its objective is to
reveal the potential structure of a measurement scale and streamline the number of variables. It does so by identifying
and grouping variables that convey redundant information about data variability; these grouped variables are known as
factors.*® Clustering analysis is a pattern recognition method that groups similar objects together from diverse data
sources.** This technique helps users to disentangle the data structure and simplify data complexity by extracting
meaningful patterns from large-scale information.* Decision tree analysis is a powerful tool for knowledge-based
decision-making. It is based on a recursive tree-structured classification model. The algorithm uses index factors to
represent data and classifies spatial attributes through a tree structure for decision-making. The root node is defined by
the criteria of index factor classification. Each sub-node represents a classification problem related to index factors.
Classification is carried out based on the levels of index factors, dividing data into two or more subsets. Each subset can
be further classified iteratively until leaf nodes are formed. A leaf node represents the lowest-level classification under
multiple indicator attributes. Each path from the root node to a leaf node represents a specific classification rule.***’
Given that different data mining methods have their own unique characteristics, each method has its own set of
advantages and limitations. We will integrate the analysis results from these various data mining methods to provide
comprehensive and multi-dimensional references. The research methodology proposed in this study is expected to
identify the most effective acupoint selection and combinations for trigeminal neuralgia treatment, offering evidence-
based support for clinical practice.

Nevertheless, our experimental protocol inevitably has some limitations. First, combinations of electroacupuncture,
moxibustion, and other treatment methods may introduce significant heterogeneity that may not be fully captured or
considered in data mining. Different techniques may have different optimal acupoint selections or mechanisms.
Therefore, future research could consider conducting subgroup analyses on each acupuncture method. Second, due to
the result of data mining technique reliance on reported data and variability in study design, the results of this study are
still theoretical and need to be further confirmed through well-designed clinical trials. Despite these shortcomings,
compared with our previous data mining studies on acupoint applications for other diseases, the results will still make
a certain contribution to clinical decision-making.

Conclusion

The results of this study are anticipated to offer substantial evidence regarding the efficacy of acupoint application and
potential treatment regimens for trigeminal neuralgia patients. By analyzing a wealth of data through various data-mining
techniques, we aim to uncover the most effective acupoint selection and combinations. This information will serve as
a valuable resource for both clinicians and patients. Clinicians can utilize these findings to optimize their treatment plans,
choosing acupoints based on scientific evidence rather than relying solely on traditional practices or individual experience.
This evidence-based approach is likely to enhance the treatment outcomes and improve patients’ quality of life. Patients, on
the other hand, will be better informed about the potential benefits and mechanisms of acupuncture treatment. They can
actively participate in the decision-making process, collaborating with their healthcare providers to select the most suitable
treatment options. In this way, the research results will bridge the gap between medical knowledge and patient care,
facilitating more informed and collaborative decision-making in the treatment of trigeminal neuralgia.

Patient and Public Involvement
Patients and/or the public were not involved in the design, or conduct, or reporting, or dissemination plans of this
research.
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