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Periodontal Ligament: A Soft Connective Tissue
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Abstract
Two hard tissues and two soft tissues make up the periodontium. All teeth include the periodontal ligament (PDL), 

a fibrous connective tissue. The periodontium’s primary job is to secure the tooth to the bone. The gingival fibers, which 
are found in the gingival region, are the main PDL fibers. They are divided into five groups: the dentoperiosteal group, 
circular group, alveologingival group, and transseptal fiber. The PDL’s transseptal fibers are also referred to as the 
interdental ligament. The alveolodental ligament category includes alveolar crest fibers. The cementum of the tooth 
is connected to the bone by horizontal fibers that are present close to the alveolar crest and run perpendicular to the 
tooth’s long axis. The PDL has oblique fibers apical to the horizontal fibers. Multirooted teeth have interradicular fibers 
in the spaces between the roots. The term “gingivitis” refers to gingiva inflammation.
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Introduction
A soft connective tissue called the periodontal ligament, or PDL for 

short, lies between the inner wall of the alveolar socket and the tooth 
roots. The cementum of teeth is joined to the gingivae and alveolar 
bone by collagen bands, the majority of which are type I collagen. The 
primary cells in the PDL that generate, maintain, and repair the alveolar 
bone and cementum are called fibroblasts. Additionally, PDL sensors 
sense pressure on the teeth and offer proprioceptive feedback. The 
PDL’s morphology differs in terms of tooth surface and architecture. 
For instance, it is narrower in the center of the root and somewhat 
larger between the root apex and alveolar crest, indicating that the 
PDL’s narrowest portion is where the fulcrum of the tooth’s physiologic 
movement is located. The PDL is seen on radiographs as a radiolucent 
gap located between the lamina dura and the tooth root. Age may cause 
the PDL’s typical width, which varies from 0.15 to 0.21 mm, to shrink. 
One of the most significant alterations to the circumdental structures 
are the PDL’s widening, which may be associated to various disorders. 
Finding out if the lamina dura is still there and if the widening is regular 
or uneven in form is crucial. For instance, when teeth are moved in 
orthodontics, the PDL widens, but the lamina dura is unaffected. In 
contrast, aggressive or malignant lesions can spread swiftly into the 
ligament space, causing the lamina dura to expand irregularly and 
eventually die. In standard dental practice, radiography continues to be 
the major method of examination for assessing jaw lesions. Although 
many dentists see PDL expansion during ordinary everyday treatments, 
some instances may be linked to significant lesions or disorders. In order 
to raise awareness of this imaging finding among dental professionals 
and to aid them in developing more precise diagnoses and treatment 
plans based on patient radiographs, the purpose of this article was to 
review 10 entities of the greatest clinical importance that involve PDL 
widening [1-5].

Traumatic occlusion, also known as occlusal trauma, is the result 
of an excessive amount of pressure or force being applied to one or 
more teeth, which can either enhance the alveolar support or cause 
the supporting tissues to deteriorate.8 In reaction to forces larger 
than the tissues supporting the teeth can physiologically tolerate, 
traumatizing occlusion can result in degenerative changes. There are 
certain radiographic findings, such as PDL widening, thickening of the 
lamina dura, bone loss, and a rise in the number and size of trabeculae, 
in addition to clinical signs and symptoms such tooth movement, wear 
facets, discomfort, and a history of para-functions. The PDL, which is 

a cushion that protects teeth from mechanical pressures, responds by 
remodeling and is located between the cementum and alveolar bone. 
Continuous pressure on a tooth’s crown results in movement of the 
tooth, which is initially identifiable by a narrowing of the periodontal 
membrane. However, direct bone resorption occurs and the PDL 
significantly widens during the secondary stage of tooth movement. It 
has been demonstrated that PDL cells may cause osteoclast production 
through PGE2 synthesis during orthodontic tooth movement when 
subjected to mechanical stress.

A persistent immunological inflammatory response linked to 
hereditary and environmental factors, periodontal disease includes 
gingivitis and periodontitis. Periodontitis is characterized by an 
inflammatory breakdown of the tooth’s supporting structure (the 
alveolar bone, cementum, and periodontal ligament), which causes the 
teeth to gradually become looser.In evaluating this entity, radiography 
is essential. Periodontal disease/periodontitis often consists of a 
combination of bone loss (mainly in the early acute phase) and bone 
production or even sclerosis (primarily in the chronic phase), similar 
to all inflammatory diseases of the jawbone. Early periodontitis lowers 
the height of the alveolar bone and blunts the alveolar crest in the jaws’ 
front regions. In the posterior areas, a loss of the typically acute angle 
between the lamina dura and the alveolar crest may be seen. Vertical 
and horizontal bone loss is seen in chronic instances. When bone loss 
advances along the teeth’s roots in tandem with a deep periodontal 
pocket, a vertical bone defect occurs. This condition first manifests 
as aberrant PDL widenin in its early stages. In severe cases, osseous 
abnormalities in the furcations of multi-rooted teeth and bone loss in 
the buccal or lingual cortical plates may develop. An essential indicator 
of periodontal disease is widening of the PDL at the apex or inter-
radicular region. Better diagnosis, treatment, and prognosis of this 
condition depend on early identification of periodontal disease and 
proper care of bone abnormalities.
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Gingivitis and periodontitis are examples of periodontal disease, 
which is a chronic immune inflammatory response triggered by 
genetic and environmental factors. Periodontitis is portrayed by a fiery 
obliteration of the supporting contraption of the tooth (periodontal 
tendon, cementum, and alveolar bone), which brings about continuous 
releasing of the teeth. The utilization of radiography is crucial to the 
evaluation of this entity. Like all fiery sores of the jawbone, periodontal 
illness/periodontitis normally is a blend of bone misfortune (for the 
most part in the early intense stage) and bone development or even 
sclerosis (for the most part in the constant stage). Early periodontitis 
causes dulling of the alveolar peak and diminishing alveolar bone level 
in the foremost divides of the jaws. The posterior regions may also 
exhibit the normal loss of a sharp angle between the lamina dura and 
the alveolar crest. In ongoing cases, flat and vertical bone misfortune 
should be visible. An upward bone deformity creates when bone 
misfortune advances down the foundation of the teeth in relationship 
with a profound periodontal pocket. This phenomenon manifests as 
abnormal PDL widening in its early stages. Bone misfortune in buccal 
or lingual cortical plates and rigid disfigurements in the furcations of 
multi-established teeth can happen in supported cases. Extending of 
the PDL at the peak or between radicular regions is a significant piece of 
proof for periodontal illness. Early identification of periodontal sickness 
and right administration of hard imperfections are fundamental for 
better determination, therapy, and guess of this substance [6-10].

Conclusion
Periodontal illness/periodontitis, pulpo-periapical sores, and 

osteomyelitis are among the irresistible reasons for PDL broadening. 
The enlarging of the periodontal ligament is caused by periodontal 
microbes or the spread of dental sores.A few reports showed that 
pulpitis, pulpo-periapical pathologies, or even essential pulps with 
negligible hyperemic contribution brought about extended PDL by 
means of an irresistible pathway. Then again, torment, fever, expanding 
of the contiguous delicate tissues, lymphadenopathy, and leukocytosis 
ought to provoke the clinician toward osteomyelitis. Broadening 
of the PDL can likewise be prompted by neoplastic injuries of the 
jawbones, like osteosarcoma, chondrosarcoma, and NHL. Enlarging 
of the PDL, particularly with a hilter kilter circulation joined by a 
hard mass in the jaws with an ever-evolving example of development, 
should provoke the dental clinician to think about osteosarcoma and 
chondrosarcoma in the differential determination and to embrace 
more explained symptomatic procedures. Then again, the main 
sign of NHL can be broadening of the PDL or jaw sores mirroring 
periodontal disease. In the meantime, periapical sores headstrong to 
root trench treatment may be analyzed as lymphoma, as per some 
reports.29 It has been for the most part acknowledged that a greater 

part of neoplasms have a superior visualization whenever identified in 
before stages; in any case, PDL extending is a less-tended to indication 
of oral lymphoma in dental scholastic courses. Moderate fundamental 
sclerosis and bisphosphonate-related osteonecrosis are 2 foundational 
conditions prompting augmented PDL. Up to 100 percent of patients 
with moderate fundamental sclerosis show this sign. Enlarging of the 
PDL is an early indication of moderate foundational sclerosis, which 
could assist dental professionals with laying out ideal finding through 
suitable research facility tests. In patients taking bisphosphonates, PDL 
extending can be a decent pointer for the expectation of osteonecrosis 
development. This survey zeroed in on the association among dental 
and clinical disciplines and the job of dental experts as trailblazers of 
the analytic cycle in certain cases. In the interim, unique exertion has 
been made to present a thin differential conclusion, assisting dental 
specialists with pursuing more consistent choices while facing such 
sores. Clearly, choosing better treatment plans for patients is the result 
of both approaches.
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