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A B S T R A C T   

Objectives: To perform a bibliometric analysis as a comprehensive review of publications associ-
ated with catamenial epilepsy and discuss the current state of knowledge in the field. 
Methods: Publications published between 1956 and 2022 were retrieved from the Scopus data-
base. Bibliometric analysis was performed using the R package and VOSviewer to show the data 
and network of journals, organizations, authors, countries, and keywords. The analysis conducted 
on October 15, 2022, yielded a total of 320 refinement studies. 
Results: The number of publications has escalated significantly, particularly in the last 20 years. 
Catamenial epilepsy-related publications originated mostly from medicine and other subject 
areas, with the United States having the largest publication output. Collaboration is low at the 
author, organizational, and national levels, especially in the Asian continent. Publications remain 
scarce, particularly on practice guidelines, risk assessment, and medication-related research. 
Based on a keyword analysis, a bibliometric analysis identified possible themes for future 
investigation. 
Conclusion: Catamenial epilepsy-related literature is crucial but still insufficient, and further 
studies are required.   

1. Introduction 

The prevalence of epilepsy is high and increasing worldwide. A systematic review revealed that the annual incidence of epilepsy is 
approximately 50 % for men and 46 % for women [1]. Additionally, epilepsy affects approximately 1.7 million women in the United 
States (US) [2], and half of epileptic women worldwide are between the ages of 15 and 49 years [3]. A breakdown of common epilepsy 
syndromes in women included catamenial epilepsy [3], idiopathic generalized epilepsy [4], cryptogenic localization-related epilepsy 
[5], PCDH19-related epilepsy [6], childhood absence epilepsy [7], and photosensitive epilepsy [8]. Epilepsy in women—including 
catamenial epilepsy—requires special considerations [9]. 

Catamenial epilepsy is characterized by increased seizure frequency and the worsening of seizures during specific phases of the 
menstrual cycle among women with epilepsy [10]. The molecular pathophysiology of catamenial epilepsy remains unclear. However, 
cyclical changes in the circulating levels of sex hormones including estrogens and progesterone that have neuroactive effects, may play 
a central role in the development of catamenial epilepsy [2,10]. Subsequently, those particular homones may also explain different 
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patterns of seizure distribution during the menstrual cycle of women with epilepsy [11–13]. C1: perimenstrual seizures are associated 
with an increase in seizure frequency during the menstrual phase and arise from a drastic decrease in both progesterone and estrogen 
levels. C2: periovulatory seizures are associated with a high seizure frequency in the ovulatory phase and are attributed to a high 
estrogen-progesterone ratio. Estrogen can exacerbate seizures, and progesterone (which is an anticonvulsant) levels are low during this 
phase, making it more susceptible to seizures. C3: luteal phase seizures occur during the luteal phase of the menstrual cycle, when 
progesterone levels are high but estrogen levels low. A reduction in progesterone levels premenstrually and reduced secretion during 
the luteal phase are implicated in catamenial C1 and C3 patterns. 

The prevalence of catamenial epilepsy remains controversial. Herzog et al. (1997) indicate that the prevalence of catamenial 
epilepsy reaches 42.3 % among women with epilepsy; within this percentage, ovulatory cycles are responsible for 35.7 % of cases (C1), 
while 28.5 % of cases are attributed to C2 cycles [10]. Anovulatory cycles—specifically C3—account for 41.4 % of cases. Meanwhile, 
Herzog et al. (2015) provide slightly different prevalence figures based on the patterns of catamenial epilepsy: 39.8 % for the C1 
pattern, 33.9 % for the C2 pattern, and 47.1 % for the C3 pattern [14]. Several earlier studies have reported even higher prevalence 
rates, ranging from 63 % to 78 %; however, these studies have focused on comparing seizures during the perimenstrual phase versus 
other phases of the cycle [15–17]. 

One of the United Nations’ Sustainable Development Goals for 2022 is good health and well-being (Goal 3); it encompasses a broad 
spectrum of health-related targets, including reducing maternal mortality, preventing diseases, and ensuring access to healthcare 
services for everyone. Research in the field of epilepsy—particularly catamenial epilepsy—is crucial for achieving these global health 
objectives. This study presents a bibliometric analysis of catamenial epilepsy, which to the best of our knowledge, has never been 
conducted in the literature. The aims of this research are to review the catamenial epilepsy literature by providing a thorough bib-
liometric analysis to investigate the trend based on the annual number of publications; most contributing authors; contributing subject 
discipline;, thematic maps; gaps and potential future study topics; countries and organizations with the largest contributions and their 
collaboration; and the literature that has citations. Additionally, this study aims to provide a comprehensive description of the current 
state of knowledge in the field of catamenial epilepsy. 

2. Methods 

Bibliometric analysis is a technique for discovering scientific trends and organizing research [18], assuring the information quality 
and establishment of the findings obtained [19]. It also enables the creation of a distinctive viewpoint from a sufficiently in-depth 
analysis. This inquiry, the Scopus database is used. Scopus is among the available databases with the broadest worldwide coverage 
of publications including journals, books, and conferences, as well as articles [20]. Scopus is also user-friendly and supports multiple 
software packages for obtaining bibliometric information (authors, titles, publication dates, references, abstracts, institutions, and 
countries) [21]. 

Fig. 1 depicts the processes of evaluating the collected documents [22]: (1) data collection by establishing search keywords to 
locate relevant literature according to the criteria in the Scopus database and refining the gathered archives; (2) data visualization by 

Fig. 1. The methodology phases on constructing bibliometric analysis.  
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exporting the obtained data to the R package and VOSviewer for bibliometric analysis and displaying the information; and (3) data 
analysis to identify the primary themes discussed. 

The search was conducted on 15 October 2022, using the key phrase “catamenial epilepsy” The initial search revealed a total of 440 
publications, which we restricted to those written in English and in which the publication stage was complete, the source type was a 
journal, and the document types an article, review, or conference paper. Non-English documents, articles in press, other sources (such 
as book and book series), and other document types (such as book chapter, letter, editorial, short survey, note, book, and erratum) were 
excluded from this analysis, and 320 publications met all of the requirements (published between 1956 and 2022). Acquired infor-
mation is stored in RIS files and processed with Mendeley to complete the metadata. Then, data were validated and holes were filled. 
Afterwards, co-authorship and co-occurrence analysis were conducted and a network map was also developed based on citation 
examination. 

The R package’s bibliometrics utility is designed for quantitative scientometrics and informetrics [23]. In addition, bibliometric 
technologies allow the categorization and analysis of vast quantities of historical data obtained from research undertaken during a 
certain period to extract information from the repository. Bibliometric and meta-analyses rely on quantitative techniques and can, 
therefore, avoid or mitigate bias, in contrast to systematic literature reviews, which typically rely on qualitative techniques and are 
susceptible to interpretation bias from scholars with diverse academic backgrounds [24]. The Bibliometrix R package was initially 
installed and loaded with R Studio. The Biblioshiny application was initiated by entering Biblioshiny() into the R console. Biblioshiny 
is a web application that gives non-programmers access to the R package Bibliometrix, of which numerous tools enable researchers to 
conduct in-depth bibliometric study [25]. 

VOSviewer was employed to build bibliometric networks. This software enables data extraction including authorship, journals, 
organizations, nations, and keywords. To view the existing associations among bibliometric data, outputs are presented as overlapping 
circles [26]. The distance between each circle represents the strength of the association between the terms displayed. Various hues are 
used to denote distinct phrase groups; moreover, the circle size is proportional to the phrases’ occurrence frequency [18]. Depending 
on the number of links, the number of clusters in each map might differ. Taking into account the associations between terms inside 
every cluster, the pertinent topics were identified and analyzed in depth. Subsequently, a comprehensive description of the current 
state of knowledge was provided based on the particular relevant topics in scope of catamenial epilepsy. 

3. Results 

3.1. Historical background 

The initial research on catamenial epilepsy in all articles on the Scopus database revealed a 1948 article by the title “L’épilepsie 
catameniale [Catamenial epilepsy]” [27]. Although this article marked an early exploration of catamenial epilepsy, it was not included 
in the bibliometric analysis due to its non-compliance with the established inclusion criteria. Nevertheless, it is a historical milestone in 
the study of catamenial epilepsy, representing the early stages of research into this complex condition. 

3.2. Publication trends 

A bibliometric analysis was performed on 320 publications, mostly articles (61.4 %), reviews (36.1 %), and conference papers (2.5 

Fig. 2. Catamenial epilepsy research trends on a worldwide scale (1956–2022).  
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%). Fig. 2 depicts the research trends based on articles published annually. An upward trend was observed between 1982 and 2010; 
this period may have been associated with increased awareness, research funding, and advancements in diagnostic and analytical 
tools, which collectively may have contributed to the surge in publications. Subsequently, a slight decline was observed from 2012 to 
2018, followed by the resumption of an upward trend in 2019. The year 2011 had the highest number of publications (19). Of the 320 
articles pertaining to catamenial epilepsy, 239 (74.92 %) have been published in the last 20 years. This concentration of research in the 
recent past may be attributed to advancements in technology, increased understanding of the condition, and growing recognition of 
catamenial epilepsy as a distinct area of study. (At the time this study was conducted, 2022 was still in progress, and the number of 
publications for that year may have increased). 

3.3. Contributing authors 

Based on the most contributing authors, Reddy, D.S. from Department of Neuroscience and Experimental Therapeutics, Texas A&M 
University, College Station, United States is the author with the most contributions with 30 articles and a total of 1,660 citations. This 
demonstrates the substantial impact of his work on the scientific community and highlights his position as a leading authority in 
catamenial epilepsy research. His most influential article is about “Neurosteroid withdrawal model of perimenstrual catamenial ep-
ilepsy” [28], with 129 citations and the most recent article is related to “Neurosteroid replacement therapy for catamenial epilepsy, 
postpartum depression and neuroendocrine disorders in female” [29]. Herzog, A.G. and Harden, C.L. also contributed the most, with 
20 and 10 articles, respectively. Their work has added depth to our understanding of catamenial epilepsy and its clinical implications. 
Fig. 3 shows a visual description of authors’ publications over the years. 

3.4. Interdisciplinary areas 

Catamenial epilepsy research originates from various subject areas, with “medicine” dominating the field with 258 publications 
(49.5 %). This predominance reflects the central role of clinical medicine in diagnosing, treating, and understanding the condition. 
This finding highlights the importance of medical professionals in shaping the trajectory of catamenial epilepsy research. “Neuro-
science” follows closely with 158 publications, comprising 30.4 % of the research output; “biochemistry, genetics, and molecular 
biology,” with 41 publications (7.9 %); and “pharmacology, toxicology, and pharmaceutics” with 37 publications (7.1 %). In addition, 
“psychology,” “nursing,” “agricultural and biological sciences,” “chemical engineering,” “chemistry,” “veterinary,” “arts and hu-
manities,” “multidisciplinary,” “engineering,” and “social sciences” have contributed to it, although publications in these fields are still 
limited. While the contributions from these fields are currently more limited, they may offer fresh perspectives and insights into 
various aspects of the condition. Interdisciplinary collaboration among these fields can expand the breadth of catamenial epilepsy 
research, ultimately leading to a more comprehensive understanding of the condition and improved patient care. 

An interesting aspect of the subject area is that the approach occurs not only in medicine with human subjects but also in veterinary 
medicine. Some articles that use the catamenial epilepsy approach to veterinary medicine are related to “Alternative therapeutic 
options for medical management of epilepsy in apes” published by the Journal of Zoo and Wildlife Medicine [30], “The influence of sex 
hormones on seizures in dogs and humans” by Veterinary Journal [31], and “Association between estrus and onset of seizures in dogs 
with idiopathic epilepsy” by the Journal of Veterinary Internal Medicine [32]. 

Fig. 3. Authors’ production on catamenial epilepsy research over time.  
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3.5. Keywords analysis 

Based on the bibliographic information, we retrieved the results using Vosviewer and set the minimum keyword frequency at 3. We 
collected 578 keywords, of which only 63 met the criteria. Words that did not pertain to the participants were eliminated. Subse-
quently, we performed a bibliometric analysis to show the results based on repeatedly occurring terms. Thus, this study mapped 
bibliometric analysis using three distinct visualizations, as depicted in Figs. 4–6. Table 1 presents the results of cluster analysis on 
publications along with the keywords (including the most frequent keywords) and the number of occurrences from the bibliometric 
analysis with VOSviewer. 

Fig. 4 depicts a research topics by year from 1956 to 2022 and provides a comprehensive view of research topics evolving over time. 
This historical perspective allows us to trace the field’s changing research emphasis and trends, reflecting the evolution of knowledge 
and scientific priorities. In Fig. 5, VOSviewer’s default labeling and depiction of catamenial epilepsy study topic-related objects 
(keywords) are circles; the larger the circle size, the greater the relevance of a frequently occurring item. Within the researched subject 
areas, network visualization reveals three groups and their interconnections. Each cluster contains multiple terms with a high degree of 
structural similarity. There number of frequent keyword occurrences signifies the research emphasis of previous studies. Most frequent 
terms for the first cluster are “catamenial epilepsy,” “progesterone,” and “neurosteroid,” underlining the central role of hormonal 
factors in catamenial epilepsy research; for the second cluster, “allopregnanolone,” “hippocampus,” and “estrous cycle” suggesting the 
significance of neurosteroids and neurohormonal axis aspects; for the third cluster, “epilepsy,” “menstrual cycle,” and “testosterone,” 
indicating the broader context of epilepsy and hormonal influences; and for the fourth cluster, “catamenial,” “menopause,” and 
“testosterone,” which could signify research related to the transitional phases in a woman’s life and their impact on epilepsy. These 
forms of data may enable addressing the primary research issue and research stream. Due to the requirement for thorough examination 
of keyword overlap between clusters, we do not provide a name or label to each cluster in this study. 

3.6. Research gaps and potential topics 

Fig. 6 illustrates density visualization, which demonstrates the breadth of catamenial epilepsy study in particular subjects. The 
presence of keywords in the color-coded number is determined by item density. Thus, the keyword with the lowest frequency, rep-
resented by a diffuse hue, suggests that the research issue is yet underdeveloped and requires additional exploration in future studies 
(potential topic) for instance anticonvulsants, cerebral endometriosis, corticosterone, electroencephalography (EEG), fertility, gaba, 
kainic acid, oral contraceptive, pregnanolone, and teratogenicity. These underexplored areas provide opportunities for researchers to 
contribute to the growing body of knowledge in catamenial epilepsy and address critical gaps in understanding and treatment. 
Furthermore, as limited research exists on practice guidelines, risk assessment, and medication, this discovery enables to establish the 
possible topic as a novel endowment to catamenial epilepsy study. In addition, depending on the interrelationships between keywords, 
it is possible to determine which terms are unrelated to others. This indicates no new research trend that has incorporated both 
keywords and provided an opportunity to study such issues. As presented in Fig. 7, we conducted mapping visualization with s word 

Fig. 4. Overlay visualizations of catamenial epilepsy-related publications.  
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Fig. 5. Network visualizations of catamenial epilepsy-related publications.  

Fig. 6. Density visualizations of catamenial epilepsy-related publications.  
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cloud on keywords with the most significant occurrence via Biblioshiny and obtained results similar to those of the VOSviewer 
analysis. This reinforces the significance of the identified keywords and their relevance in shaping the research landscape of catamenial 
epilepsy. 

Table 1 
The result of cluster analysis on catamenial epilepsy publications.  

Cluster Most frequent keywords Keywords (Number of Occurrence) 

1st cluster (17 
items) 

catamenial epilepsy (76), progesterone 
(46), neurosteroid (22) 

estradiol (12), seizure (12), ganaxolone (11), gaba-a receptor (8), epileptogenesis (6), 
menstruation (6), status epilepticus (6), kindling (5), tonic inhibition (5), amygdala (3), 
catamenial seizure (3), cerebral endometriosis (3), corticosterone (3), sex difference (3) 

2nd cluster (15 
items) 

allopregnanolone (26), hippocampus (13), 
estrous cycle (6) 

sex hormone (5), thdoc (5), neuroactive steroid (4), premenstrual syndrome (4), valproate (4), 
anxiety (3), depression (3), eeg (3), gaba (3), kainic acid (3), pregnanolone (3), puberty (3) 

3rd cluster (13 
items) 

epilepsy (96), menstrual cycle (22), 
pregnancy (18) 

estrogen (17), contraception (10), antiepileptic drug (6), steroid (5), migraine (4), 
anticonvulsants (3), fertility (3), multiple sclerosis (3), oral contraceptive (3), reproduction (3) 

4th cluster (8 
items) 

catamenial (22), menopause (15), 
testosterone (6) 

Hormone replacement therapy (4), perimenopause (3), reproductive dysfunction (3), sexual 
dysfunction (3), teratogenicity (3)  

Fig. 7. Word cloud of the most frequent keywords on catamenial epilepsy research.  

Fig. 8. Thematic map depiction of terms in catamenial epilepsy publications.  
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3.7. Thematic mapping 

This study also included a thematic map depicting the keywords found in the literature on catamenial epilepsy. Themes are 
keyword clusters whose density and centrality can be used to map them as a two-dimensional image by organizing them into a single 
circle. The thematic map depicted in Fig. 8 classifies themes based on the quadrant in which they appear, beginning with motor themes 
in the upper-right quadrant and fundamental themes in the lower-right quadrant. These fundamental themes are the core components 
that provide the groundwork for further exploration, encompassing topics that are integral to understanding the condition. Emerging 
or vanishing themes occupy the lower-left quadrant, indicating areas that have either gained or lost prominence in recent years. This 
insight is crucial for identifying evolving research trends and recognizing themes that are becoming more prominent as well as those 
that may need further exploration or have become less relevant. Extremely specialized/niche topics occupy the upper-left quadrant, 
suggesting areas of research that are highly specialized and may be pursued by a select group of scholars. These topics represent 
cutting-edge areas of study, which—although niche—may uncover groundbreaking insights into catamenial epilepsy. In this study, 
which is illustrated in Fig. 9, we also presented trending topics or tendencies and the average years of study, offering a time-based 
perspective on the evolving landscape of catamenial epilepsy research. Analyzing trends and the average years of study helps re-
searchers and practitioners stay current with the latest developments and align their efforts with the most relevant and up-to-date 
research in the field. 

3.8. Global contributions 

Additionally, we conducted a bibliometric analysis to assess and depict the research contributors’ countries of origin. This 
assessment revealed important insights into the global landscape of catamenial epilepsy research. The distribution of research activity 
across different countries and regions sheds light on the international scope and collaboration in this field. Fifty-two countries were 
identified; however, only 24 matched VOSviewer’s requirements (minimum number of documents is 3). The US has undertaken the 
most research, with 166 publications, followed by the United Kingdom (UK) with 36 publications and Italy with 22. The strong 
presence of the US in this area signifies the country’s commitment to advancing the understanding of this condition and developing 
effective treatment strategies. This leadership role also positions the US as a valuable collaborator for researchers and institutions 
worldwide. The UK’s contributions reflect its dedication to improving women’s health and well-being, with a particular focus on 
addressing the unique challenges posed by catamenial epilepsy. 

Publications on the Asian continent remain extremely scarce, with only 27: six for Turkey; four for China; three for Iran; two for 
South Korea, Japan, Malaysia, Palestine, and Saudi Arabia; and one for Sri Lanka, Thailand, Pakistan, and Hong Kong. This indicates a 
gap in research activity in this region, which presents an opportunity for future growth and collaboration. In the Southeast Asia region, 
only Malaysia and Thailand have published papers, while Indonesia has never published; this underlines the need for increased 
engagement and research initiatives in countries with lower representation to foster a more inclusive and global research community. 
Further, regarding the organizations with the most contributions, “Beth Israel Deaconess Medical Center” and “Texas A and M Health 
Science Center” have 22 and 18 publications, respectively. 

Fig. 9. Trend topics distribution on catamenial epilepsy studies.  
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3.9. Influential articles 

Furthermore, Hosie et al.‘s article by the title “Endogenous neurosteroids regulate GABAA receptors through two discrete trans-
membrane sites,” which was published in 2006 [33], has been cited 582 times, which makes it the most cited in its field. It is also 
considered the most influential and well-read publications due to its high average number of citations per year (36.375), which in-
dicates that this article has maintained its relevance and continues to be a valuable resource for researchers and scholars in the field. 
The prominence of this publication suggests that it has served as a foundational reference, shaping the direction of subsequent research 
and contributing to a better understanding of the neurobiological mechanisms underlying catamenial epilepsy. Researchers and cli-
nicians have turned to this article as a cornerstone in their exploration of potential therapeutic interventions and treatment strategies. 
Table 2 presents the most influential articles from the Scopus database on catamenial epilepsy-related publications, along with their 
author, source, year of publication, number of citations and number of citations per year. 

4. Discussion 

Various studies have discussed catamenial epilepsy, although the literature remains scarce. This is evident from the fact only 440 
related publications have been found overall since the first related publication in 1948 (an average of 5.95 articles per year and only 
0.19 % [440/229 521] of all publications on epilepsy as a whole). However, the publication trend has increased over the past two 
decades and across various academic fields. According to the analysis above, a number of disciplines still present gaps. To be more 
specific, publications remain particularly scarce in the areas of practice guidelines, risk assessment, and medication. 

The etiology and risk factors of catamenial epilepsy have not been entirely understood. This retrospective case–control clarified the 
relative risk for a positive family history of alcohol use disorder among women with catamenial epilepsy relative to women with non- 
catamenial epilepsy, with a risk ratio of 3.46 for those with (C1) perimenstrual and (C3) luteal phase patterns. The results of this study 
also revealed that a history of alcohol use disorder was a highly specific (91.7 %) indicator of catamenial epilepsy [37]. Further in-
vestigations could reveal other biomarkers that are more sensitive than seizure–menses calendar. Future studies on genetics and other 
etiologies are also being conducted, based on which proactive predictive and preventive measures can be implemented. To develop 
effective, sex-specific therapeutics for epilepsy, greater knowledge of the molecular and neural network foundation of sex differences 
in seizure patterns and reactions to antiepileptic medicines is essential. 

The researched therapy choices necessitate a higher standard of evidence, and no specific treatment is available yet. Optimization 
of conventional anticonvulsant therapy is indicated as the first line of therapy; however, other therapy choices, including non- 
hormonal and hormonal medications, may be advantageous if the initial therapeutic option becomes ineffective [38]. Nevertheless, 
these various therapeutic possibilities are still the subject of controversy, and research yields contradictory findings. A review of 
treatments for seizures in catamenial epilepsy provides very low-certainty evidence that no difference in treatment effectiveness exists 
between norethisterone and placebo and moderate to low-certainty evidence that no difference in treatment effectiveness exists be-
tween progesterone and placebo. Research about the efficacy of hormonal and non-hormonal treatments, particularly in women who 
do not have regular menstrual cycles, is scarce, and additional clinical trials are necessary in this field. Regardless of the clinical 
significance of seizures in catamenial epilepsy and prevalence of this phenomenon among women with epilepsy, the literature lacks 
high-quality randomized controlled studies [3]. 

Practice guidelines from countries worldwide based on Scopus data are only found from Hong Kong. In accordance with the Update 
to the Hong Kong Epilepsy Guideline [39], Catamenial epilepsy is treated with intermittent benzodiazepines (for example, clobazam) 
throughout the menstrual cycle’s vulnerable phase [40,41], during which anticonvulsant dosage may be increased. In general, the 
efficacy of hormone replacement treatment has not been demonstrated [42]; this could be useful for women experiencing more 
frequent seizures during the perimenstrual phase, particularly those with regular menstrual cycles [43], and additional research is 
likely necessary before a clinical recommendation may be made [42]. Daily or perimenstrual administration of acetazolamide may be 
beneficial for the treatment of catamenial epilepsy, despite the little data supporting its use [44]. 

In Indonesia, its practice management guideline follows the epilepsy management guidelines from the Indonesian Neurologist 
Association [45]. This refers to the studies [40,46] regarding medical management by which no specific therapy is available and 
several therapies may be given to help reduce epilepsy—for instance, addition to fast-acting anti-epileptic drugs such as clobazam 
(daily dosage of 20–30 mg) given 10 days during the menstrual period; acetazolamide (daily dosage of 250–500 mg) given 5–7 days 
before and during menstruation; and administration of hormones therapy use progesterone, progesterone metabolites, and proges-
terone antagonists. 

Recent research on neurosteroid replacement therapy has shown that neurosteroid replacement therapy is a feasible method for 
enhancing control, which has a significant effect on decreasing the prevalence of premenstrual dysphoric disorder, postpartum 
depression, and catamenial seizures in women. Catamenial epilepsy, which is related to perimenstrual endogenous neurosteroids 
withdrawal or loss, is a distinct kind of pharmaco-resistant epilepsy in women. Neuro-steroids play a predominant role in the path-
ophysiology of catamenial seizures through plasticity in the expression and function of extrasynaptic GABA-A receptors and other 
mechanisms. In accordance with this cyclical process, a perimenstrual decrease in neurosteroid levels induces a selective increase in 
GABA-A receptor expression in the hippocampus. This compensatory increase in GABA-A receptors may function as a Trojan horse for 
exogenous neurosteroids to suppress excessive excitation, seizures, and behavioral dysfunction. Consequently, extra synaptic targeting 
provides a biological foundation for neuro-steroid therapy for catamenial epilepsy [29]. In addition, herbal preparations including 
Asparagus racemosus root extracts can be used as monotherapy or adjuvant therapy in conjunction with current anti epileptic drugs for 
the improved and safe management of catamenial epilepsy and depression [47]. 

D.K. Mirawati et al.                                                                                                                                                                                                   



Heliyon 10 (2024) e31474

10

Several studies have recently been conducted on the development of adjuvant therapies. A study investigated the anticonvulsant 
activity of cannabidiol in female rats during the proconvulsant hormonal phase, which is similar to catamenial seizures in humans 
[48]. Another study utilizing ferulic acid treatment in a mouse model demonstrated a significant reduction in seizure susceptibility and 
depressive-like behavior, potentially as a result of enhanced progesterone, restored oestradiol, corticosterone, monoamines, and 
glutamate decarboxylase enzyme function [49]. In addition, the anticonvulsant action of Asparagus racemosus was examined in a 
mouse model of cerebral oedema, resulting in a considerable reduction in seizure susceptibility [47]. However, as these investigations 
are only limited to pre-clinical testing, clinical trial research may be possible in this area. 

Another study connected to adjunctive therapy revealed that drug-resistant patients may elect to initiate a ketogenic diet therapy 
(KDT)—specifically a modified Atkins diet—and that dietary alterations may be developed to target catamenial seizure patterns. 
Future trials testing KDT-based therapies are feasible given the high rate of adherence and tolerability. The study was limited due to its 
limited sample size, and future studies could involve a bigger clinical trial to investigate therapies and methods for catamenial seizure 
patterns in KDT-treated women. Adherence rate and tolerability imply the viability of future research, and it is necessary to discover 
more effective treatments for cervical cancer in general, but especially for women with a C3 catamenial pattern [50]. 

Developments related to the operative management of catamenial cases have also begun, although in very few cases. A case report 
described a patient surgically diagnosed with ovarian endometriosis, who had signs of catamenial epilepsy resistant to pharmaco-
logical therapy, and with therapy contraindications for hormone due to cerebral ischemia events, laparoscopic bilateral ovar-
iosalpingectomy was performed. In the year following surgery, the seizure frequency has decreased (from 4 to 5 per week to 1 per 
month), which led to a gradual reduction in the dosages of valproic acid and phenobarbital [51]. Additional case requiring attention is 
related to catamenial status epilepticus, the incidence of which remains unknown and has rarely been reported [52]. Catamenial status 
epilepticus is uncommon but can occur in premenopausal women with repeated episodes of unresponsiveness, seizure clusters, or 
status epilepticus in both generalized and focal epilepsy. Our case report highlights the importance of monitoring menstrual cycles, 
establishing a pattern, and diagnosing with perimenstrual video EEG [53]. 

Catamenial epilepsy is a difficult condition to manage. Globally and throughout Asia—particularly Southeast Asia—related pub-
lished studies are scarce. They also conforms to the keyword analysis of other publications, such as those pertaining to practice 
recommendations (mainly), risk assessment, and medication. In terms of epidemiology (based on keyword analysis), very few articles 
address a clear occurrence of catamenial epilepsy, particularly in Asian nations. Other investigations pertaining to anticonvulsants, 
cerebral endometriosis, corticosterone, EEG, fertility, gaba, kainic acid, oral contraceptive, pregnanolone, teratogenicity are also 
feasible. 

5. Conclusions 

This study utilized both quantitative and qualitative data to support and urge more researchers to pay attention to catamenial 
epilepsy due to its significant prevalence in women and its classification as a female issue. We applied bibliometric analysis to review 
Scopus articles published on academic topics related to catamenial epilepsy and investigated the current developments in research. 
According to the findings, the initial result stage provided up to 440 datasets, which decreased to 320 datasets after the inclusion 
criteria were refined. The findings revealed trends, publication outlets, contributing authors, topic fields or disciplines, contributing 
countries or institutions, thematic maps, research gaps, potential future topics, and leading articles. 

Through bibliometric and visualization methods and a review of the current state of knowledge, we drew the following conclusions: 
(1) the quantity of publications in catamenial epilepsy area has risen significantly over the past two decades, although publications are 
still scarce; (2) the majority of relevant research has focused on pathogenesis, diagnosis, and treatment, although publications are still 
scarce, particularly in the areas of practice guidelines, risk assessment, and medication; (3) collaboration is relatively low at the author, 
organizational, and national levels, especially in countries in the Asian continent; and (4) as this study used only one database 
(Scopus), we recommend that future research utilize a variety of databases (e.g., PubMed, Web of Science, and Springer) to obtain 
additional high-quality scientific contributions. 

Table 2 
Most influential articles on catamenial epilepsy.  

No Title Author Source Year Citation Cit./ 
Year 

1 Endogenous neurosteroids regulate GABAA receptors 
through two discrete transmembrane sites [33] 

Hosie, A.M., Wilkins, M.E., 
Da Silva, H.M.A., Smart, T. 
G. 

Nature 444(7118), pp. 486- 
489 

2006 582 36.375 

2 Ovarian cycle-linked changes in GABAA receptors 
mediating tonic inhibition alter seizure susceptibility 
and anxiety [34] 

Maguire, J.L., Stell, B.M., 
Rafizadeh, M., Mody, I. 

Nature Neuroscience 8(6), pp. 
797-804 

2005 492 28.941 

3 Three patterns of catamenial epilepsy [10] Herzog, A.G., Klein, P., 
Ransil, B.J. 

Epilepsia 38(10), pp. 1082- 
1088 

1997 378 15.120 

4 Neurosteroid metabolism in the human brain [35] Stoffel-Wagner, B. European Journal of 
Endocrinology 145(6), pp. 
669-679 

2001 274 13.048 

5 The role of estrogens in catamenial exacerbation of 
epilepsy [36] 

Logothetis, J., Harner, R., 
Morrell, F., Torres, F. 

Neurology 9(5), pp. 352-360 1959 228 3.619  
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