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ABSTRACT 

Chronic periodontitis is a common disease of the supporting tissues of teeth, such as the PDL. This 

descriptive-analytical cross-sectional study aimed at comparing the histopathological alterations in 

PDL of fifty patients suffering from chronic periodontitis in Peshawar. Tissue samples were obtained 

from patients who had opted for extraction of their teeth and they were tested for inflammatory 

changes, orientation changes in collagen fibers, cementum resorption, vascular changes and fibroblast 

activity. The study also showed tissue damage and raised inflammatory responses, damage to 

collagen, loss of cementum and reduced fibroblast count. The findings in this study are alarming 

especially bearing in mind the outcomes of people diagnosed with chronic periodontitis and call for 

early get well care. 

Introduction 

Chronic periodontitis is one of the most common periodontal diseases which occur in the PDL, 

alveolar bone, and gingiva. It is commemorated by bacterial biofilm and leads to chronic periodontitis 

characterized by the loss of periodontal attachment and alveolar bone, tooth mobility, and ultimately 

tooth loss. It produces mediators like cytokines and enzymes which in return leads in degradation of 

the extracellular matrix. Periodontal diseases are prevalent in Pakistan due to the lack of proper oral 

hygiene and, therefore, the insufficient number of dental treatments. The management of this disease 

necessitates an analysis of histopathological changes in the PDL of people with CP in Peshawar. 

Methodology 

Fifty patients diagnosed with chronic periodontitis were selected for the current cross-sectional study 

at Sardar Begum Dental College, Peshawar. Only patients of either sex in the age group of 30 to 60 

years were selected while patients having systemic diseases or those having received periodontal 

therapy in the past one year were excluded. Well characterized samples from sub gingival tissues were 

collected from root surface of the PDL at the time of tooth extraction. These samples were processed 

through 10% formalin before undergoing demineralized using 10% formic acid before being 
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processed for paraffin sectioning. Samples were stained with H&E method. Therefore, parameters 

that included collagen fiber arrangement, inflammatory cell accumulation, cementum loss, vessel 

alterations, and fibroblast density were analyzed. Additional immunohistochemical staining for 

MMPs was also done to determine the effect of ECM degradation. 

Results 

Histopathological analysis of the PDL samples showed significant alterations:  

Inflammatory infiltrates: For 50% of samples, moderate inflammation was observed and seen are 

lymphocytes and plasma cells. 

Collagen fiber disorganization: 54% of the samples exhibited complete disorganization of collagen 

fibers. 

Cementum resorption: Mild to severe resorption was documented in 64% of the samples. 

Vascular changes: 80% percent of the samples studied exhibited characteristics of inflammation by 

showing increased blood vessel density. 

Fibroblast depletion: Sample 72% revealed a reduction in the number of fibroblast count which 

shows impaired tissue repair capability. 

Conclusion 

The present study emphasises on the quantification of histopathological alterations in chronic 

periodontitis patients of periodontal ligament in Peshawar. Such inflammation, disorder of collagen 

fiber, cementum resorption, and the absence of fibroblasts support the idea that this disease is 

progressive. These observations correspond with other pathological changes observed in such 

investigations and stress the importance of timely primary and secondary diagnosis in the further 

destruction of tissues and tooth loss. 
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Introduction 

The periodontal ligament (PDL), alveolar bone, and gingiva are all impacted by periodontal disease, 

which is most common in chronic periodontitis. Bacterial biofilms cause chronic periodontitis, an 

inflammatory condition that gradually destroys the periodontium. When left untreated, this disorder 

causes the alveolar bone and periodontal attachment to deteriorate, which in turn causes the teeth to 

become mobile and, eventually, lose their teeth. In this pathophysiology, the breakdown of the 

extracellular matrix is caused by enzymes, inflammatory mediators (including cytokines and 

prostaglandins) and a host-mediated response to microbial infection (1). Changes in the histological 

structure of the periodontal ligament, which is essential for keeping the tooth in its alveolar socket, 

are signs of advanced illness (2). 

Periodontal infections are prevalent in Pakistan, especially in cities like Peshawar where a large 

number of people live. Periodontitis is more common in this area because of poor oral hygiene, a lack 

of access to dental treatment, and socioeconomic considerations (3). The periodontal ligament 

histological alterations in Peshawar patients with chronic periodontitis are the focus of this 

investigation. In order to better understand the development of chronic periodontitis and develop 

treatment strategies, this research aims to analyze tissue samples in order to shed light on the 

morphological and structural changes taking place in the PDL. 

 

Methodology 

This cross-sectional study was carried out on 50 patients attending Sardar Begum Dental College 

Peshawar diagnosed with chronic periodontitis. Ethical approval for conducting the study was sought 

and, participant consent was sought from all participants.  

 

Inclusion Criteria: Participants had to be between the ages of 30 and 60 and have a clinical diagnosis 

of chronic periodontitis along with symptoms including bleeding while probing, deep probing depths, 

and radiographic attachment loss in order to be included for this study. 
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Exclusion Criteria: Patients who had systemic disorders like diabetes or who smoked were not 

eligible, as were those who had taken antibiotics or periodontal treatment within the past six months. 

Sub gingival samples of periodontal tissue were obtained from the PDL during tooth extraction for 

clinical purposes. These teeth were treated under the surgical intervention because of poor prognosis 

attributed to periodontal diseases. The extracted teeth were immediately fixed in 10% formalin 

solution and further demineralized in 10% formic acid of 4-6 weeks period. After decalcification, the 

tissue sections were subjected to paraffin embedding, sectioning to a thickness of 5 micrometers, with 

staining by the H&E method for light microscopy to observe histopathological alterations. 

In histopathological assessment the last examined changes involved collagen fiber architecture, blood 

vessel density, infiltrated inflammatory cells, cementum degradation and the changes in fibroblast 

quantity and distribution (4). On the basis of semi-quantitative scoring, the overall intensity of 

inflammation and the extent of tissue degeneration was assessed. Furthermore, special staining, 

immunohistochemistry for markers of extracellular matrix degradation, and matrix metalloproteinases 

(MMPs), were performed (5). 

 

Results 

Out of the 50 patients included in the study, 30 were male, and 20 were female, with an average age 

of 48 years. Histopathological analysis revealed a range of significant changes in the periodontal 

ligament of patients with chronic periodontitis. The following tables summarize the key findings 

related to the histopathological changes in the periodontal ligament. 

 

Table 1. Distribution of Inflammatory Infiltrate in Periodontal Ligament Samples 

Inflammatory Cells Number of Samples (%) 

Mild Inflammation 10 (20%) 

Moderate Inflammation 25 (50%) 

Severe Inflammation  15 (30%) 

 

The presence of inflammatory infiltrates, predominantly composed of lymphocytes and plasma cells, 

was noted in all samples. As indicated in Table 1, moderate inflammation was the most common 

finding, followed by severe inflammation in 30% of the cases. 

 

Table 2. Collagen Fiber Disruption in Periodontal Ligament Samples 

Collagen Fiber  Organization Number of Samples (%) | 

Well-Organized 8 (16%)                

 Partially Disorganized       15 (30%)              

 Completely Disorganized 27 (54%)             

 

The disruption of collagen fibers within the periodontal ligament was observed in the majority of the 

cases. Table 2 shows that more than half (54%) of the samples exhibited complete disorganization of 

collagen fibers. 

 

Table 3. Cementum Resorption in Periodontal Ligament Samples 

Cementum Condition Number of Samples (%) 

No Resorption 18 (36%) 

Mild Resorption 16 (32%) 

Severe Resorption 16 (32%) 

 

Cementum resorption was present in 64% of the samples, as seen in Table 3. Both mild and severe 

resorption were noted in equal proportions. 
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Table 4. Vascular Changes in Periodontal Ligament Samples 

Vascularity Number of Samples (%) 

 Normal 10 (20%) 

Increased 40 (80%) 

 

The vascular changes observed in the samples included increased vascularity in 80% of the cases 

(Table 4). The hyperemia and endothelial cell proliferation observed in these samples reflect the 

chronic inflammatory state. 

 

Table 5. Fibroblast Population in Periodontal Ligament Samples 

Fibroblast Condition Number of Samples (%) 

Normal Fibroblast Count 14 (28%) 

Decreased Fibroblast Count 36 (72%) 

 

Fibroblast degeneration and depletion were evident in 72% of the samples (Table 5). This depletion 

suggests impaired tissue regeneration and repair in chronic periodontitis patients. 

 

Discussion 

Macrophage infiltration and tissue destruction observed in the present study of the periodontal 

ligament in chronic periodontitis patients of Peshawar elucidate the pathogenesis of the disease. The 

host response to periodontal pathogens is well documented by the observations of a dense 

inflammatory infiltrate perivascular and pericryptal which is mainly lymphocytic and plasmatic in 

nature. While this is a perfectly adequate mechanism to control infection this has the effect of releasing 

to inflammatory mediators such as interleukin-1 (IL-1), and tumor necrosis factor-alpha (TNF-alpha) 

that promote tissue degradation (12). 

The alteration of the collagen fibers of the periodontal ligament is another discovery here, as these 

fibers are crucial to anchoring the tooth. The degradation is mainly catabolized by matrix 

metalloproteinase, which are induced by bacterial infection and inflammatory cytokines. Several 

MMPs have been found, but MMP-8 and MMP-9 have been found to exhibit major roles for collagen 

degradation in periodontal diseases association (13). The immunohistochemical analysis in our study 

confirmed increased expression of MMPs in the PDL, further supporting their role in tissue 

destruction (14). 

Cementum resorption is another important change which deserves consideration since cementum is 

vital for attachment of PDL fibers to the tooth. This resorption of cementum has probably occurred 

because the chronic inflammation has provoked osteoclastic activity. Earlier studies have shown that 

raised receptor activator of nuclear factor kappa-Β ligand (RANKL) levels in the periodontal tissues 

enhance osteoclast formation and function to degrade alveolar bone and cementum (15). 

 

The vascular changes observed in the PDL, particularly the increase in blood vessel numbers and 

hyperemia, suggest an ongoing attempt by the body to repair tissue damage by delivering immune 

cells and nutrients to the site of inflammation. However, despite this increased vascularity, the chronic 

nature of the disease overwhelms the reparative capacity of the periodontal tissues, leading to 

progressive destruction (16). 

Fibroblast degeneration and depletion are indicative of impaired tissue regeneration in chronic 

periodontitis. Fibroblasts play a crucial role in maintaining the structural integrity of the PDL by 

producing collagen and other extracellular matrix components. Their depletion in periodontitis 

patients compromises the tissue's ability to repair itself, leading to further degradation and eventual 

tooth loss (17). 

In conclusion, the histopathological changes observed in the periodontal ligament of chronic 

periodontitis patients in Peshawar are consistent with those reported in other populations, suggesting 

that similar pathological processes are at play. These findings underscore the importance of early 
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diagnosis and intervention in periodontal disease to prevent irreversible damage to the tooth-

supporting structures. 
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