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Purpose: Granulomatous mastitis (GLM) is a rare and complex chronic inflammatory disease of the breast with an unknown cause
and a tendency to recur. As medical science advances, the cause, treatment strategies, and comprehensive management of GLM have
increasingly attracted widespread attention. The aim of this study is to assess the development trends and research focal points in the
GLM field over the past 24 years using bibliometric analysis.

Methods: Using GLM, Granulomatous mastitis (GM), Idiopathic granulomatous lobular mastitis (IGLM), and Idiopathic granulo-
matous mastitis (IGM) as keywords, we retrieved publications related to GLM from 2000 to 2023 from the Web of Science, excluding
articles irrelevant to this study. Citespace and VOSviewer were employed for data analysis and visualization.

Results: A total of 347 publications were included in this analysis. Over the past 24 years, the number of publications has steadily
increased, with Turkey being the leading contributor in terms of publications and citations. The University of Health Sciences, Istanbul
University, and Istanbul University Cerrahpasa were the most influential institutions. The Breast Journal, Breast Care, and Journal of
Investigative Surgery were the journals that published the most on this topic. The research primarily focused on the cause, differential
diagnosis, treatment, and comprehensive management of GLM. Issues related to recurrence, hyperprolactinemia, and Corynebacterium
emerged as current research hotspots.

Conclusion: Our bibliometric study outlines the historical development of the GLM field and identifies recent research focuses and
trends, which may aid researchers in identifying research hotspots and directions, thereby advancing the study of GLM.
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Introduction
Granulomatous lobular mastitis (GLM) is a non-lactating breast inflammatory disease that forms lesions in the mammary
gland lobules and is primarily characterized by non-caseating necrotizing granulomas." The incidence of GLM represents
0.3%~1.9% of all breast diseases worldwide® and has shown a significant increase recently, accounting for 4%~5% of
benign breast lesions in developing countries.” Women of childbearing age with a history of childbirth are more
susceptible to GLM. The causes of GLM and the triggers for its recurrent episodes remain unknown.* The main
treatment modalities for GLM include antibiotics, steroids, immunosuppressants, and surgery.” Steroid shock therapy
offers notable short-term benefits but carries significant side effects, often accompanied by complications such as
Cushing’s syndrome.® Surgical interventions can compromise the aesthetic appearance of the breast, impact breastfeeding
capabilities, and cause irreversible damage, thereby increasing the economic, psychological, and occupational burdens on
women.’

Bibliometric analysis is a statistical tool that provides a comprehensive overview of specific scientific research fields
through qualitative and quantitative methods, reveals the characteristics and evolving trends of literature, outlines
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research trajectories, and forecasts future directions.® To date, the field of GLM has not been systematically assessed
through bibliometric analysis. In this study, we employ bibliometric analysis to explore the knowledge dimension of the
GLM field, quantify research patterns, and address literature gaps. Our bibliometric study on publications in the GLM
field from 2000 to 2024 utilizes the national cooperation network, author network, co-citation analysis, and the co-
occurrence of keywords. This study evaluates the research trends, contributions from various countries and institutions,
the most productive journals, highly cited articles, references, and keywords. It also reveals the current research focal
points and potential future research directions.

Materials and Methods
Data Source and Search Strategy

The data were sourced from the Web of Science (WOS) Core Collection, which includes the Science Citation Index-
Expanded (SCI-E) and Social Sciences Citation Index (SSCI). WOS is widely recognized as a leading database for
bibliometric analysis.” !

The publication years spanned from 2000 to 2023, and only articles and reviews written in English were considered.
The relevant literature was identified using the keywords Granulomatous lobular mastitis (GLM), Granulomatous
mastitis (GM), Idiopathic granulomatous lobular mastitis (IGLM), and Idiopathic granulomatous mastitis (IGM). The

search criteria are detailed in Table S1.

Data Analysis

Four metrics were utilized to assess the productivity and impact of the research publications: total publications (TP), total
citations (TC), average citations per publication (ACPP), and H-index. The H-index indicates that an entity has
H publications, each of which has been cited at least H times by other articles.” These metrics gauge the academic
influence of a country, institution, or journal.

VOSviewer (version 1.6.19) was employed for analyzing cooperation among countries and institutions and for
conducting keyword co-occurrence analysis. A measurement index clustering technique within the software grouped
the keywords into distinct clusters according to their association intensity and direction. Each cluster was visually
differentiated by color and represented through time progression in varying shades.'>

CiteSpace (version 6.2.R4) was used for co-citation analysis of references and for detecting citation bursts in
references.'® The time slicing covered January 2000 to December 2023, with a one-year interval. The selection criteria
included a g-index (k=25), link retaining factor (LRF)=3.0, maximum links per node (L/N) =10, look back year (LBY)
=5, and e=1.0, with other parameters set to default. In this analysis, a clustering algorithm based on keywords and log-
likelihood ratio grouped documents into conceptual clusters, each marked with noun phrases to outline different research
characteristics. The clusters’ colors corresponded to citation years, and CiteSpace also illustrated the temporal trends of
high-frequency keywords in the GLM field.

Results

Timeline Distribution of Publications

A total of 347 publications were retrieved, with all records and references displayed in Figure 1. Figure 2 illustrates the
development trend of the GLM field over time. Over the past 24 years, the number of publications has steadily increased,
reaching 42 in 2023, which is 14 times the number of publications in 2000 (3 publications). This indicates growing
research interest in the GLM field. The total number of citations peaked in 2015 (557 citations) and then gradually
decreased from 2021 to 2023. The average number of citations per paper plummeted by 99.0% from 61 in 2000 to 0.31 in
2023.

Analysis of Countries Distribution
In this study, 41 countries were identified, as depicted in Figure 3. The leading contributors were Turkey, China, the
USA, Iran, England, India, and Japan. Turkey contributed the most papers (104 papers, 29.97%) and ranked first in total
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Figure | Flow diagram of publications screening.
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Figure 2 Timeline distribution of publications in the field of GLM during 2000-2023.

citations (2473 citations) (Table 1). England had the highest average number of citations per paper (36.45), followed by
South Korea (30.43) and Canada (28). Collectively, the top ten countries accounted for 90.20% of all publications, with
South Korea and Canada tied for 10th place.

The growth trend of the top seven countries in terms of publication numbers over the past 24 years is shown in
Figure 4. Turkey, China, and the USA have shown fluctuating growth, with China experiencing the most significant
increase. Despite their later entry into this field, Iran and India rapidly increased their publication output. In contrast, the
number of publications from Japan has remained low.

To explore the cooperation characteristics among countries in the GLM field, a collaboration network is illustrated in
Figure 5. Among the 41 countries, there is 1 from Africa, 10 from Asia, 13 from Europe, 2 from Oceania, 9 from the
Middle East, 3 from North America, and 3 from South America. Canada is central in the international cooperation
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Figure 3 Global collaboration and distribution of publications in the field of GLM. The number of publications and total citations are represented, accordingly, by node sizes
and colors.

network, maintaining strong relationships with other countries in this field. However, most countries exhibit unstable and
incomplete communication and cooperation.

Analysis of Institutions Distribution

This study identified the 10 most productive and influential institutions in the GLM field (Table 2). The University of
Health Sciences Turkey leads with 17 publications, followed by Istanbul University with 15 publications, and Istanbul
University Cerrahpasa with 11 publications. In terms of total citations, Istanbul University is at the forefront with 441
citations, while the University of Texas System follows with 244 citations. Notably, five of the top ten institutions are
based in the USA and three in China. The collaborative network among these institutions is depicted in Figure 6, which
includes 310 institutions that have one or more publications.

Table | Top 10 Most Productive Countries in the Field of GLM

Country TP Percentage (%) TC ACPP H-Index
TURKEY 104 29.97 2473 25.99 31
CHINA 80 23.05 855 10.69 15
USA 57 16.43 1463 25.67 22
IRAN 16 4.6l 432 27 11
ENGLAND I 3.17 401 36.45 7
INDIA I 3.17 69 6.27 4
JAPAN I 3.17 234 21.27 8
AUSTRALIA 9 2.59 186 20.67 6
CANADA 7 2.02 196 28 5
SOUTH KOREA 7 2.02 213 30.43 5
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Figure 4 Top 7 countries distribution trends of publications in the field of GLM.
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Table 2 Top 10 Most Productive Institutions in the Field of GLM

Institution Country TP TC ACPP H-Index
University of Health Sciences Turkey Turkey 17 191 11.24 8
Istanbul University Turkey 15 44| 294 10
Istanbul University Cerrahpasa Turkey I 174 15.82 7
Tehran University of Medical Sciences Iran 8 221 27.63 6
Beijing University of Chinese Medicine China 7 27 3.86 2
University of Texas System USA 7 244 34.86 4
Istanbul Medipol University Turkey 6 33 5.5 3
Konya Research and Training Hospital Turkey 6 85 14.17 5
University of Electronic Science Technology of China China 6 14 2.33 2
Wuhan University China 6 52 8.67 4

Analysis of Influential Journals

A total of 163 journals have published articles on GLM. As indicated in Table 3, the top fifteen journals account for
33.72% of total publications in this area (117 out of 347). The Breast Journal stands out in all metrics, including TP, TC,
ACPP and H-Index, highlighting its prominent role in the field. Following in output are Breast Care and Journal of
Investigative Surgery. The total citation counts for the Breast Journal and Breast Care exceed 1000. Half of the top ten
journals boast an impact factor greater than 2, and these journals predominantly focus on breast diseases.
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Figure 6 Collaboration networks of institutions with at least one publication. Nodes represent institutions, sized by publication count. Lines indicate institutional linkages,
sized by cooperation intensity, with colors representing different countries.
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Table 3 Top 14 Most Productive Journals in the Field of GLM

Journal TP TC ACPP H-Index IF (2023)
Breast Journal 24 997 41.54 16 2.1
Breast Care 18 327 18.17 I 2.1
Journal of Investigative Surgery 13 160 12.31 8 1.9
World Journal of Surgery 8 466 58.25 7 2.6
Surgery Today 7 233 33.29 6 25
India Journal of Surgery 6 4 0.67 | 0.4
Medicine 6 9 1.5 2 1.6
BMC Women's Health 5 49 9.8 2 2.5
Gland Surgery 5 28 5.6 3 1.8
Iranian Journal of Radiology 5 47 9.4 2 0.3
JCPSP-Journal of The College of Physicians and Surgeons Pakistan 5 17 34 3 |
Pathology 5 350 70 4 4.5
Rheumatology International 5 8l 16.2 3 4
Turkish Journal of Medical Sciences 5 59 11.8 4 2.3

Analysis of Highly Cited Articles

Table 4 presents the top 10 most frequently cited articles in the GLM field. Three articles, each attracting over 150
citations, were published in Pathology, American Journal of Roentgenology, and the Breast Journal, respectively. The
most cited article, “A clinicopathological review of 34 cases of inflammatory breast disease showing an association
between corynebacteria infection and granulomatous mastitis”, authored by Taylor GB in 2003, has received 171
citations. The most recent influential publication, “Aetiology of idiopathic granulomatous mastitis” by Altintoprak F,
appeared in the 2014 World Journal of Clinical Cases and has been cited 109 times.

Table 4 Top 10 Articles with the Highest Citations in the Field of GLM

Year First Author Title Journal Citations

2003 Taylor, GB'* A clinicopathological review of 34 cases of inflammatory breast Patholo; 171
y! P g Y gy
disease showing an association between corynebacteria
infection and granulomatous mastitis

2009 Larsen, LJH'® Granulomatous Lobular Mastitis: Imaging, Diagnosis, and American Journal of 166
Treatment Roentgenology

2005 Lai, ECH'® The role of conservative treatment in idiopathic Breast Journal 158
granulomatous mastitis

2008 Al-Khaffaf, B'” Idiopathic granulomatous mastitis: A 25-year experience Journal of the American College 143

of Surgeons

2005 Asoglu, O'® Feasibility of surgical management in patients with Breast Journal 139
granulomatous mastitis

2007 Baslaim, MM'? Idiopathic granulomatous mastitis: A heterogeneous disease World Journal of Surgery 116

with variable clinical presentation
2006 Akcan, A% Granulomatous lobular mastitis: A complex diagnostic and World Journal of Surgery 115
therapeutic problem
2000 Erhan, Y?' A clinicopathologic study of a rare clinical entity mimicking Breast 112
breast carcinoma: idiopathic granulomatous mastitis
2003 Azlina, AF? Chronic granulomatous mastitis: Diagnostic and therapeutic World Journal of Surgery 11
considerations
2014 Altintoprak, F? Aetiology of idiopathic granulomatous mastitis World Journal of Clinical Cases 109
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Analysis of Co-Cited References

Co-citation analysis of references reflects the structure and dynamics of the knowledge field, revealing both the research
frontier and the knowledge base.”* A total of 540 references related to GLM have been co-cited over the past 24 years.
Figure 7 displays the 540 co-cited references derived from the literature spanning from 2000 to 2023. The most
frequently cited reference, authored by David Barreto in 2018, centers on the “Factors related to recurrence of idiopathic
granulomatous mastitis: what do we learn from a multicentre study”. Another important work, “Treatments for Idiopathic
Granulomatous Mastitis: Systematic Review and Meta-Analysis”, was published in the ANZ Journal of Surgery and
Brewing Medicine in 2018 and 2017, respectively. Table 5 provides more detailed information about the first 10 cited
references, each of which has been cited at least 25 times. The most cited reference, appearing in Breast Cancer Research
and Treatment, is titled “Granulomatous mastitis: etiology, imaging, pathology, treatment, and clinical findings”.

As depicted in Figure 7, we identified 12 distinct research clusters, differentiated by various colors and sizes,
representing different research topics over the past 24 years. Cluster #0 “Erythema nodosum” and Cluster #1
“Corticosteroid” are larger clusters, with #0 comprising 123 papers mainly focused on various diagnostic methods,
clinical manifestations, and treatment options for GLM, and #1 consisting of 67 papers addressing clinical manifestations
and recurrence. Earlier research topics in this field include Cluster #6 “breast tumor”, #8 and #10 “breast mass”, #11
“breast abstraction”, #4 “steroid therapy”, and #5 “granulomatous infection”. The most recent research hotspots are
Clusters #0 “erythema nodosum”, #3 “cystic neutrophilic granulomatous mastitis”, and #2 “meta-analysis”.

Figure 8 illustrates the top 20 references with the strongest citation impact. The citation bursts began as early as 2004,
with all references having a burst intensity greater than 7. The reference with the most significant burst (Strength=10.94),
titled “Granulomatous mastitis: Presentations, diagnosis, treatment, and outcome in 206 patients from the north of Iran”,
was published in 2016. Table S2 summarizes the detailed information of these top 20 references in the sequence depicted
in Figure 8.

Analysis of Keywords Co-Occurrence and Hotspots

A total of 1549 keywords were identified in the dataset of this study, with the 30 most common keywords listed in Table
S3. The keywords management, diagnosis, lobular mastitis, diagnosis and therapy emerged as the top five, indicating
significant attention in the GLM field (Figure 9).

The keyword co-occurrence network, constructed using 78 keywords that appeared at least five times, was segmented
into six clusters (Figure 10). Cluster 1 (red) focused on the etiology of GLM, featuring keywords such as
Corynebacterium, infection, and prolactin. Cluster 2 (green) also addressed some causes of GLM, like lesions and breast
lesions, but concentrated more on diagnosis and differential diagnosis. This cluster included differential diagnosis
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Figure 7 Visualization map of co-cited references and clustering network. The left image maps each reference by citation frequency, with purple nodes for older and yellow
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Table 5 Top 10 Co-Cited References in the Field of GLM
Title First Author Year Journal Co-Citation | Centrality
Granulomatous mastitis: etiology, imaging, pathology, David S Barreto 2018 Breast Cancer Research 40 0.02
treatment, and clinical findings>® and Treatment
Factors related to recurrence of idiopathic Erdal Uysal 2018 ANZ Journal of Surgery 37 0.07
granulomatous mastitis: what do we learn from
a multicentre studyz""
Idiopathic granulomatous mastitis: A systematic David Martinez- 2019 Breast Journal 36 0.0l
review of 3060 patients>’ Ramos
Granulomatous Mastitis: A Therapeutic and Angelika Wolfrum | 2018 Breast Care 34 0.01
Diagnostic Challenge?®
Diagnosis and Treatment of 75 Patients with Jieging Li 2018 Journal of Investigative 30 0.06
Idiopathic Lobular Granulomatous Mastitis>’ Surgery
Idiopathic Granulomatous Mastitis: Manifestations at | Cedric W Pluguez- | 2018 Radiographics 27 0.02
Multimodality Imaging and Pitfalls® Turull
Idiopathic granulomatous mastitis: a 10-year study Michael Co 2018 Pathology 26 0.04
from a multicentre clinical database®'
Comparison of Topical, Systemic, and Combined Kenan Cetin 2019 | World Journal of Surgery 25 0.03
Therapy with Steroids on Idiopathic Granulomatous
Mastitis: A Prospective Randomized Study*?
Granulomatous mastitis: Presentations, diagnosis, Manouchehr 2015 Breast 25 0.05
treatment and outcome in 206 patients from the Aghajanzadeh
north of Iran®
Treatments for ldiopathic Granulomatous Mastitis: Xin Lei 2017 Breastfeeding Medicine 25 0.07
Systematic Review and Meta-Analysis’

methods such as fine-needle aspiration, ultrasonography, MRI, and mammography, along with diseases requiring
differentiation such as breast tuberculosis, breast cancer, and other cancers. Clusters 3 (blue) and 4 (yellow) discussed
GLM treatment options, including surgical treatment, steroid, corticosteroid, recurrence, management, and more. Clusters
5 (purple) and 6 (bright blue) both referenced erythema nodosum, a complication of GLM, and conditions requiring
differential diagnosis, such as breast tuberculosis and other types of mastitis.

VOSviewer utilized distinct colors to represent keywords based on their average appearance year, as depicted in
Figure 11. Here, keywords like recurrence, hyperprolactinemia, corynebacterium, women, and infection are highlighted
as recent research hotspots. Additionally, the time trend analysis of the top 26 keywords is shown in Figure 12, indicating
that management, diagnosis, lobular mastitis, disease, and therapy have been the most frequently studied topics.

Discussion
Analysis of Research Hotspots in GLM Field

The keyword group depicted in Figure 10 illustrates the evolution of research topics in the GLM field over time, while
Figure 11 highlights shifts in research focus. Initial topics such as mammography, diagnosis, ultrasonography, MRI,
needle-aspiration-cytology, cytology, and abscess dominated the early stages of GLM research. As time progressed,
themes like management, breast cancer, lesions, erythema nodosum, steroids, treatment, and surgery have emerged into
the research spotlight. Recent hotspots and focal areas now include infection, Corynebacterium, prolactin, recurrence,
meta-analysis, and association. This trajectory not only mirrors the typical progression in our understanding of a novel
disease—from clinical manifestations and diagnostic approaches to differential diagnosis, treatment options, and
complications—but also toward deeper etiological investigations and diverse research methodologies. Concurrently,
this progression demonstrates the evolving nature of treatment strategies as clinicians and scientists search for the most

effective interventions. With advances in the field, the comprehensive understanding of GLM has deepened, leading to
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Top 20 References with the Strongest Citation Bursts

References Year Strength Begin End 2000 - 2023
Bani-Hani Kamal E, 2004, BREAST J, V10, P318, DOI 10.1111/.1075-122X.2004.21336.x, DOL 2004 8.84 2004 2009
Asoglu O, 2005, BREAST J, V11, P108, DOI 10.1111/.1075-122X.2005.21576.x, DOL 2005 10.01 2006 2010
Lai ECH, 2005, BREAST J, V11, P454, DOI 10.1111/.1075-122X.2005.00127.x, DOIL 2005 8.12 2006 2010
Akcan A, 2006, WORLD J SURG, V30, P1403, DOI 10.1007/500268-005-0476-0, DOL 2006 8.7 2008 2011
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Figure 8 Top 20 references with the strongest citation bursts in GLM research.

new insights into its etiology, high-risk factors, subtypes, complications, and recurrence. These elements have increas-
ingly become the focus of contemporary research.

Hotspot |: GLM and Corynebacterium

Recent advances in microbial identification technologies have increasingly affirmed the association between
Corynebacterium infection and GLM.** Currently, there are approximately 100 species of Corynebacterium, a diverse
group of Gram-positive bacteria (GPB). Most clinical isolates of Corynebacterium are derived from female patients,
predominantly from those with breast abscesses and GLM.?> Often, the breast tissue of GLM patients harbors few
bacteria, which might result in negative Results during pathological examinations. A notable method to improve the
detection rate and facilitate easier identification involves the use of “thick section” Gram staining. Research by Sangoi*®
has demonstrated that increasing the thickness of the slice can improve the detection rate of GPB. Additional techniques
being explored include immunostaining with low specificity antiserum, 16S rRNA gene sequencing, and rpoB gene
sequencing to accurately identify Corynebacterium.’”*® Corynebacterium kroppenstedtii is considered a challenging
pathogen associated with GLM.>* Zeng® reported that the recurrence rate of treatment combining steroids with
antibacterial drugs was significantly lower than that of steroids alone. Commonly chosen antimicrobial agents include
doxycycline, amoxicillin, ciprofloxacin, and cefuroxime.*' Lipophilic antibacterial drugs are preferred for their effective

tissue distribution, thus increasing their antibacterial efficacy.****

Hotspot 2: GLM and Hyperprolactinemia

Hyperprolactinemia (HPRL) is increasingly recognized as a high-risk factor influencing GLM, particularly notable in
women of childbearing age, often post-breastfeeding. Some researchers suggest that GLM might be linked to elevated
prolactin (PRL) levels, though the exact mechanism remains undefined.** HPRL is also associated with several
autoimmune diseases, including lupus erythematosus and rheumatoid arthritis.*> An autoimmune response mediated by
Thl and Th2 cells is stimulated by high PRL levels, which in turn promotes the production of pro-inflammatory
cytokines such as interleukin-1 (IL-1), IL-2, and IL-6; these cytokines further stimulate prolactin secretion.*®
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Moreover, PRL interferes with immune regulation by inhibiting the negative selection of autoimmune B lymphocytes,
thereby promoting autoimmune reactions.*” Prolactin receptors, widely expressed on immune cells, upon binding to
prolactin, activate downstream signaling pathways that control the proliferation, differentiation, secretion, and survival of
immune cells.*® Drug-induced HPRL accounts for a significant portion of cases, with traditional antipsychotics being the
most common culprits, associated with an incidence rate of 4.0%-70.0%.*’ A retrospective study indicated that increased
prolactin levels in GLM patients were linked to the use of dopamine receptor antagonists.’® These antipsychotics block
dopamine receptors in the hypothalamus, inhibit PRL gene expression, and thus lead to HPRL.>!

Hotspot 3: Complications of GLM
The extramammary manifestations of GLM encompass inflammatory arthritis, joint pain, episcleritis, and Erythema
nodosum (EN), often accompanied by significant increases in systemic reactions, inflammation, and immune-related
markers, indicative of an underlying immune process.’>>® Azizi’* reported that 4.6% (22/474) of patients with GLM
experienced joint pain. The first case of GLM associated with EN was documented in 1987;>> however, due to GLM’s
low incidence, EN is even rarer and considered an occasional manifestation.” Research suggests that the occurrence of
EN may be related to GLM lesions extending over two quadrants and/or the presence of GLM in both breasts. Compared
to patients with only GLM, those with EN typically experience a longer disease course.’®>’ A few patients initially
present with EN and/or joint pain as the primary symptoms.®

Although no definitive evidence of an autoimmune link exists in cases of GLM with EN, the disappearance of EN following
surgical removal of breast lesions™ and the effectiveness of glucocorticoid treatment® strongly imply that EN is related to GLM
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and suggest a probable immune mechanism in its pathogenesis. GLM patients generally exhibit a chronic and recurrent course of
the disease,’' with a recurrence rate of 15.4%-24.8%.°> The risk of recurrence increases 2.16-2.64 times with Corynebacterium
infection,® and the recurrence rate for breast skin lesions is notably higher.>* The difference in PRL levels before and after
treatment serves as an independent risk factor for recurrence, with patients exhibiting higher PRL levels post-treatment facing
a greater risk of recurrence.**

65.66 404
the findings are not widely applicable. Due to GLM’s rarity, there is a dearth of extensive, multi-center clinical validation,

Summarizing 24 years of research reveals that the field predominantly consists of single-center case studies,

mechanistic research, or systematic reviews based on a substantial number of published data.

Limitations

Firstly, this study exclusively retrieved publications from the WOS, omitting publications from other databases such as
PubMed and Embase, which might introduce selection bias. Secondly, the limitation in the types of literature and
languages included in the search strategy may have prevented the identification of all relevant references. Additionally,
due to the continuous updates of the database, there is a discrepancy between the search results of this study and the
actual number of articles collected. Nevertheless, we anticipate that future research will address these Limitations to the
fullest extent possible.

Conclusion

Our bibliometric analysis outlined the global landscape and research evolution in the GLM field over the past 24 years.
The study highlighted that research on GLM has gained significant attention in recent years, with a steady increase in
publications. We pinpointed the most influential countries, institutions, and journals in this field. Current research
predominantly focuses on the etiology, differential diagnosis, treatment, and comprehensive management of GLM.
However, numerous challenges and obstacles remain. Additionally, recurrence, hyperprolactinemia, and
Corynebacterium have emerged as current research hotspots and potential future research frontiers. Our findings are
instrumental in identifying research hotspots and trends, offering insights and new directions for future investigations.
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