
International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 3, March 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

Gingival Sulcular Fluid as a Diagnostic Medium in 

Periodontal Health and Diseases: A Contemporary 

Review 
 

Dr. Ramandeep Singh1, Dr. Simarjot Kaur2 
 

1Independent Researchers, Sri Guru Ram Das Institute of Dental Sciences and Research, Amritsar, Punjab, India 

Email: raman.sgrd39[at]gmail.com 

(ORCID: 0009-0001-5517-058X) 

 
2Independent Researchers, Sri Guru Ram Das Institute of Dental Sciences and Research, Amritsar, Punjab, India 

Email: drsimar97[at]gmail.com 

 

 

Abstract: Gingival sulcular fluid (GSF) is a biologically active fluid located in the gingival sulcus that serves as a critical indicator of 

periodontal health and disease. Its composition reflects ongoing host–microbial interactions and inflammatory responses within 

periodontal tissues. This article provides a comprehensive and original review of GSF, focusing on its origin, composition, methodology 

of collection, and clinical applications. A structured methodology was employed to analyze existing literature on GSF biomarkers and 

their clinical implications. Findings indicate that GSF contains a wide range of cellular and molecular components, including cytokines, 

enzymes, and microbial products, which significantly increase during periodontal inflammation. The discussion highlights the importance 

of GSF in early diagnosis, disease monitoring, and evaluation of therapeutic outcomes. Despite certain methodological limitations, GSF 

remains a promising non-invasive diagnostic tool. Future advancements in molecular diagnostics are expected to enhance its role in 

precision-based periodontal care. 
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1. Introduction 
 

Periodontal diseases are chronic inflammatory conditions 

affecting the supporting structures of teeth and remain a 

leading cause of tooth loss globally. Traditional diagnostic 

methods, such as probing depth and radiographic analysis, 

often reflect historical tissue damage rather than current 

disease activity. Consequently, there is a need for diagnostic 

approaches capable of detecting early and active pathological 

changes. Gingival sulcular fluid (GSF) has gained recognition 

as a valuable diagnostic medium due to its ability to reflect 

real-time biochemical and cellular changes within periodontal 

tissues. Once regarded as a passive transudate, GSF is now 

understood to be an inflammatory exudate enriched with host-

derived and microbial components, offering insight into 

disease progression and host response. 

 

2. Methodology 
 

This study is based on a structured narrative review of 

scientific literature retrieved from databases such as PubMed, 

Scopus, and Google Scholar. Keywords used included 

“gingival sulcular fluid,” “periodontal biomarkers,” and 

“crevicular fluid analysis.” Peer-reviewed articles, clinical 

studies, and systematic reviews published in English were 

included. Studies focusing on the composition, diagnostic 

value, and clinical applications of GSF were selected. 

Irrelevant or low-quality studies were excluded. The data 

were synthesized and interpreted to provide an original and 

comprehensive overview. 

 

 

 

 

3. Results and Discussion 
 

GSF originates from the vascular plexus of gingival 

connective tissue and enters the gingival sulcus through the 

junctional epithelium. In healthy gingiva, its flow is minimal; 

however, inflammation increases vascular permeability, 

resulting in enhanced fluid exudation and leukocyte 

migration. 

 

Composition of Gingival Sulcular Fluid 

The diagnostic significance of GSF Is largely attributed to Its 

diverse and dynamic composition. 

• Cellular Components include neutrophils, lymphocytes, 

macrophages, and epithelial cells. These cells contribute 

to immune defense and tissue maintenance. 

• Biochemical Components include enzymes such as 

collagenases and elastases, cytokines like interleukin-1β 

and tumor necrosis factor-alpha, prostaglandins such as 

PGE2, immunoglobulins, and electrolytes. These 

substances are involved in inflammation and tissue 

breakdown. 

• Microbial Components include lipopolysaccharides, 

toxins, and bacterial enzymes that contribute to 

periodontal tissue destruction. 

 

Collection Methods of Gingival Sulcular Fluid (GSF) 

Gingival sulcular fluid (GSF), also known as gingival 

crevicular fluid, is obtained from the space between the tooth 

and surrounding gingival tissue. Several techniques are used 

to collect this fluid for diagnostic and research purposes. 

1) Absorbent Paper Strip Technique: This is the most 

frequently used method. The tooth area is isolated and 

gently dried, the supragingival plaque is removed then a 

sterile paper strip is carefully inserted into the sulcus until 
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slight resistance is felt and it is left in place for about 30–

60 seconds. The strip is then removed and stored for 

analysis. 

2) Microcapillary (Micropipette) Method: This method 

collects fluid directly using fine capillary tubes. A 

calibrated micropipette is placed at the sulcus opening 

and fluid enters the tube through capillary action. 

3) Gingival Washing Method: In this technique, a 

measured amount of fluid (e.g., saline) is introduced into 

the sulcus. The wash is then collected for analysis. 

4) Paper Point Method: Sterile endodontic paper points 

are inserted into the sulcus to absorb fluid. 

 

Diagnostic Applications of GSF 

Gingival sulcular fluid (GSF) plays a significant role in 

understanding the pathophysiology and progression of 

various periodontal diseases due to its dynamic composition 

and responsiveness to inflammatory changes.  

 

In gingivitis, GSF flow increases as an early response to 

plaque accumulation, accompanied by elevated levels of 

inflammatory mediators such as interleukin-1β and 

prostaglandins. These biochemical changes occur prior to 

visible clinical signs, making GSF a sensitive indicator of 

early gingival inflammation. 

 

In chronic periodontitis, the composition of GSF becomes 

more complex, with significantly higher concentrations of 

proteolytic enzymes such as collagenases and elastases, 

which contribute to connective tissue degradation. 

Additionally, increased levels of cytokines like tumor 

necrosis factor-alpha and matrix metalloproteinases reflect 

ongoing tissue destruction and disease progression. The 

presence of bacterial endotoxins further amplifies host 

inflammatory responses, accelerating periodontal breakdown. 

 

In cases of aggressive periodontitis, GSF demonstrates 

markedly elevated levels of inflammatory biomarkers and 

immune cells, indicating a hyperactive host response. The 

rapid progression of tissue destruction in such conditions is 

often associated with increased neutrophil activity and higher 

concentrations of destructive enzymes in the fluid. 

 

GSF is also valuable in evaluating periodontal abscesses, 

where it contains high levels of purulent exudate, bacteria, 

and inflammatory cells, reflecting acute infection. Similarly, 

in peri-implant diseases, including peri-implant mucositis 

and peri-implantitis, the analysis of peri-implant sulcular 

fluid (a counterpart of GSF) reveals increased inflammatory 

mediators and can aid in early diagnosis and monitoring. 

 

4. Conclusion 
 

Gingival sulcular fluid represents a highly informative 

diagnostic medium that reflects the biological status of 

periodontal tissues. Its complex composition and 

responsiveness to inflammatory changes make it valuable for 

early diagnosis and disease monitoring. With advancements 

in diagnostic technologies, GSF is expected to play a major 

role in future periodontal care. 
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