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Abstract: Periodontitis is a chronic inflammatory disease resulted from aggravated im-

mune response to a dysbiotic subgingival microbiota of a susceptible host. Consequences of 

periodontitis are not only limited to the devastating effect on the oral cavity but extends to 

affect general health of the individual and also exerts economic burdens on the health systems 

worldwide. Despite these serious outcomes of periodontitis; however, they are avoidable by 

early diagnosis with proper preventive measures or non-invasive interventions at earlier 

stages of the disease. Clinically, diagnosis of periodontitis could be overlooked due to certain 

limitations of the conventional diagnostic methods such as periodontal charting and radio-

graphs. Utilization of readily available biomarkers in the oral biofluids represents a potential 

opportunity to overcome these issues. This topic received great attention in the last decades 

and one of these biomarkers is matrix metalloproteinase 9 which is highlighted in this review 

as one of the candidates that can be used for diagnosis of periodontal diseases.  
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 Introduction 

Periodontitis is a multi-factorial chronic inflammatory disease characterized by destructive events 

to the supporting structures of the teeth. At the terminal stages of this disease, tooth loss is inevitable 

result with subsequent deterioration in function, esthetic, and quality of life (1, 2). The main etiological factor 

responsible for the initiation and progression of periodontitis is the dysbiotic biofilm leading to chain 

immune-inflammatory reactions which are further modified by genetic and environmental risk factors (3). 

Periodontitis is one of the most prevalent chronic disease affecting humankind. Statistics indicate that 

periodontitis of different severities affect up to 50% of the populations worldwide (4). This is associated 

with negative outcomes on different aspects of individual’s oral and systemic health and also exerting an 

economic burden in developed and developing countries (2).  

Shifting of subgingival microbiota from symbiotic to dysbiotic biofilm is the keystone factor for 

triggering an intense immune response and inflammatory reaction responsible for the development and 

progression of periodontitis (5, 6). Periodontitis-associated destructive events are characterized by upregu-

lation of pro- and inflammatory cytokines and proteolytic enzymes responsible for damaging the perio-

dontal tissues. For instance, MMP responsible for extracellular matrix remodeling during health; however, 

when their levels exceed the normal concentrations is an alarming sign of progressive periodontitis (7, 8). In 

addition, during health state, lytic action of MMPs is normally regulated and neutralized by the tissue 

inhibitors of matrix metalloproteinases (TIMP) (9). On contrary, during periodontitis, available TIMP in the 

tissue is not enough to counteract excessively-produced MMPs (10).  
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One of the main issues related to periodontitis is its early diagnosis by the general practitioners. 

This is related to certain drawbacks of the conventional diagnostic methods especially when the disease 

is in its early stages. Over last decades, many researchers investigated the diagnostic potential of many 

biomarkers available in oral biofluids to use them as surrogates for diagnosis and prediction of periodon-

tal diseases. This review aimed to highlight available evidence about the diagnostic power of matrix met-

alloproteinase (MMP)-9 to differentiate periodontal health and disease.  

Diagnosis of periodontal disease, dilemma of periodontal parameters 

Towards the end of 2017, joint workshops of American Academy of Periodontology and 

European Federation of Periodontology led to the announcement of the latest classification sys-

tem for periodontal diseases and conditions. This novel scheme differs greatly from the older 

classification system issued in 1999 (11). 

Although many issues related to the older system were solved by the new one, issues 

related to the conventional diagnostic methods still exist. Among these problems is that clinical 

parameters measurements are highly dependent on the operator’s skills and experience. In ad-

dition, recording of periodontal parameters could be affected by periodontal probe dimensions, 

force of application, and direction of the probe (12-14). Furthermore, full-mouth periodontal chart-

ing is a time-consuming and equally tedious process for the operator and the patient. Moreover, 

radiographs are 2-dimensional images of 3-dimensional objects in which certain structures could 

be obscured or dimensionally distorted (12-14). However, despite these limitations, periapical ra-

diograph is indispensable tool to detect interproximal bone loss particularly in early stages of 

periodontitis which is potentially missed during periodontal probing. Indeed, correct diagnosis 

is essential step for tailoring solid treatment plan and predicting progression of periodontitis (15, 

16). 

The aforementioned drawbacks of the clinical diagnostic methods necessities the seek for 

alternative, time-saving, cost-effective, and accurate diagnostic methods. Salivary biomarkers 

are readily available and can be collected non-invasively could be the solution for reliable and 

quick screening of the patients using chairside techniques.  

Matrix Metalloproteinase 9 as a diagnostic tool for periodontal disease 

The MMP9 is one of the key proteolytic enzymes responsible for degrading collagen and 

gelatin in the extracellular matrix proteins during periodontal health and disease (17, 18). Type IV 

collagen is the main target of MMP9, thereby, the action of this enzyme leads to disintegration 

of the basal membrane (19). In addition, MMP9 is also responsible for attracting osteoclasts to the 

site of bone resorption (20, 21, 22). Indeed, these actions are more obvious during periodontitis when 

the concentrations of MMP9 increased beyond neutralizing action of TIMP (23).  
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The fact that MMP9 alongside other inflammatory mediators/cytokines are significantly in-

creased during periodontal disease as compared to health attracted the interest of investigators to 

use them as diagnostic biomarkers. Available literature proposed that salivary MMP9 exhibits 

high accuracy to discriminate periodontal health from disease (24-27).  

Search of literature showed limited number of publications which investigated MMP9, 

in different oral biofluids including saliva, as a diagnostic tool for periodontal disease (Table 1). 

However, all these studies were observational and were conducted on a limited sample size. In 

addition, impact of real-life situations such as smoking and systemic diseases were not consid-

ered and their effect on the diagnostic potential of MMP9 still not clear.  

Table 1: The diagnostic accuracy of salivary matrix metalloproteinase 9 as a biomarker for periodontal 

diseases. 

Reference Study population Sample Conclusions 

Bostanci et al., 

2021 (28) 

Periodontitis, gingivi-

tis, and healthy perio-

dontium (n=127) 

WUS Combination of MMP9 with other bi-

omarkers demonstrated high accuracy 

(up to 100%) to differentiate health 

from disease. 

Kim et al., 2020 

(29) 

Periodontitis and 

healthy periodontium 

(n=137) 

WUS MMP9 showed an accuracy of 82% 

to differentiate periodontitis from 

healthy periodntium  

Kim et al., 2020 

(30) 

Periodontitis and 

healthy periodontium 

(n=149) 

WUS Salivary S100A8 and MMP9 showed 

high diagnostic/prognostic value for 

periodontitis.  

Alassiri et al., 

2018 (31) 

Periodontitis, pe-

riimplantitis, healthy 

periodontium (n=80) 

Oral rinse, 

PISF, GCF 

The tests are valid to differentiate peri-

odontal and peri-implant health from 

disease 

  Whole unstimulated saliva (WUS), peri-implant sulcular fluid (PISF), gingival crevicular fluid (GCF) 

Conclusions 

Available studies showed encouraging and promising results for using MMP9 to differ-

entiate periodontal health from disease. However, the level of evidence cannot support the use 

of this enzyme as a diagnostic chairside tool as further controlled studies with higher standards 

are required before translating the results into clinical practice.  

 Conflict of interest: None. 
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 وأمراضها  اللثة  صحة  بين للتمييز  اللعابية Matrix Metalloproteinase 9 استخدام  إمكانات 
 رجي عط رمزي أحمد

 المستخلص 

  السن دواعم التهاب عواقب تقتصر لا. حساس لمضيف اللثة تحت لميكروبات المناعية الاستجابة تفاقم عن ينتج مزمن التهابي مرض هو  السن دواعم التهاب

  أنحاء  جميع  في  الصحية  النظم  على  اقتصادية  أعباء  تفرض  وأيضًا   للفرد  العامة  الصحة  على  لتؤثر  تمتد   بل   ،   فحسب  الفم  تجويف  على  المدمر  التأثير  على

  أو  المناسبة  الوقائية  التدابير  مع  المبكر  التشخيص  طريق  عن  تجنبها   يمكن   ،   ذلك  ومع   ؛  السن  دواعم  لالتهاب  الخطيرة  النتائج  هذه   من  الرغم  على.  العالم

 التشخيص  العيوب المرتبطة بطرق بعض  بسبب  السن  دواعم التهاب تشخيص ان يهمل يمكن ، سريريًا .  المرض من  مبكرة مراحل في الغازية غير التدخلات

  على   للتغلب  محتملة  فرصة  الفموية  الحيوية  السوائل  في  بسهولة  المتاحة  الحيوية  المؤشرات  استخدام  يمثل.  الشعاعي  والتصوير  اللثة  مخططات  مثل  التقليدية

  تم  والتي  matrix metalloproteinase 9  هو  الحيوية  المؤشرات  هذه  وأحد  الماضية  العقود  في  كبير  باهتمام  الموضوع   هذا  حظي.  المشكلات  هذه

 .اللثة أمراض لتشخيص استخدامها  يمكن الذين المرشحين كأحد المراجعة هذه في عليها  الضوء تسليط


