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Abstract

Aggressive periodontitis (AgP) is a distinct and rapidly progressing form of periodontal disease characterized by
early onset, familial aggregation, and severe destruction of periodontal structures in otherwise systemically healthy
individuals. Unlike chronic periodontitis, AgP often presents with disproportionate tissue loss relative to the amount
of microbial deposits, suggesting a unique pathogenic mechanism involving complex host-microbial interactions
and genetic predispositions. The disease primarily affects the first molars and incisors and often progresses swiftly,
resulting in tooth mobility, migration, and eventual tooth loss if left untreated.

This review delves into the multifactorial etiology of aggressive periodontitis, with a focus on the underlying
pathogenesis involving key microbial agents such as Aggregatibacter actinomycetemcomitans and Porphyromonas
gingivalis, alongside host immune responses, neutrophil dysfunction, and genetic susceptibility. Furthermore, we
explore current diagnostic criteria and the utility of clinical, radiographic, and microbiological tools in early and
accurate detection. The classification updates from the 2017 World Workshop on the Classification of Periodontal
and Peri-Implant Diseases and Conditions are also discussed, highlighting the shift from the "aggressive" label to a
more nuanced grading system under the umbrella of periodontitis.

The review also presents a comprehensive overview of the management strategies for AgP, encompassing both
non-surgical and surgical approaches, antibiotic adjunctive therapy, regenerative techniques, and the importance
of long-term maintenance. Emphasis is placed on the need for early diagnosis, individualized treatment plans,
and the integration of emerging biomarker and genetic testing into routine care. Finally, future perspectives in the
management of AgP are discussed, including novel therapeutic targets, host-modulation therapy, and the potential

of precision periodontal medicine.
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Introduction

Aggressive periodontitis (AgP) is a rare but severe form of
periodontal disease characterized by rapid attachment loss and bone
destruction. It typically affects young individuals and has a strong
genetic predisposition [1]. This article aims to provide a comprehensive
overview of the etiology, pathogenesis, clinical presentation, diagnostic
methods, and current treatment strategies for AgP [2]. Periodontitis
is a chronic inflammatory disease affecting the supporting structures
of the teeth. Aggressive periodontitis (AgP), previously classified as
early-onset periodontitis or juvenile periodontitis, is a less common
but more severe form. It progresses rapidly, often leading to premature
tooth loss [3]. Understanding the unique clinical, microbiological,
and immunological characteristics of AgP is essential for accurate
diagnosis and effective management. Periodontal diseases are a group
of inflammatory conditions affecting the supporting structures of the
teeth, with periodontitis being the most prevalent and destructive form.
Among its various types, aggressive periodontitis (AgP) stands out due
to its early onset, rapid progression, and severe tissue destruction, often
occurring in patients without evident systemic conditions [4]. Although
relatively uncommon compared to chronic periodontitis, AgP poses
significant diagnostic and therapeutic challenges, necessitating a deeper
understanding of its distinct clinical and biological characteristics [5].

Historically, AgP was classified as a separate disease entity
based on its aggressive nature, familial tendency, and limited local
etiological factors. However, with the 2017 reclassification by the

American Academy of Periodontology and the European Federation
of Periodontology, AgP is now included under the broader category
of periodontitis, with emphasis on disease staging and grading rather
than specific subtypes [6]. Despite this, the clinical presentation of
what was formerly termed "aggressive periodontitis” still warrants
individualized consideration due to its unique pathogenic mechanisms
and rapid progression. The etiology of AgP is multifactorial, involving
a complex interplay between pathogenic bacteria, particularly [7].
An actinomycetemcomitans and host immune dysregulation often
involving neutrophil and monocyte abnormalities and genetic and
environmental influences. These factors result in an exaggerated
immune-inflammatory response, leading to accelerated destruction of
alveolar bone and periodontal attachment [8].

Diagnosis of AgP requires a comprehensive clinical and
radiographic assessment, often supplemented with microbiological
and genetic testing. Treatment strategies must be robust and often
combine mechanical debridement with adjunctive antibiotics,
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surgical intervention, and rigorous maintenance programs to prevent
recurrence.

Classification of aggressive periodontitis

According to the 1999 American Academy of Periodontology
(AAP) classification, AgP was categorized into:

Localized Aggressive Periodontitis (LAgP): Involves the first
molars and incisors, with interproximal attachment loss on at least two
permanent teeth.

Generalized Aggressive Periodontitis (GAgP): Involves at least
three permanent teeth other than the first molars and incisors.

The 2017 World Workshop on the Classification of Periodontal
Diseases reclassified AgP under "Periodontitis: Grade C (rapid
progression)" due to overlapping clinical and histopathological features
with chronic periodontitis.

The exact cause of AgP is multifactorial, involving microbial,
genetic, and immunological components.

Aggregatibacter actinomycetemcomitans (A.a): The primary
pathogen associated with AgP, capable of evading host immune
response and causing rapid periodontal destruction.

Porphyromonas gingivalis and Tannerella forsythia: Secondary
pathogens implicated in disease progression.

Genetic factors play a significant role, with familial aggregation
commonly observed.

Polymorphisms in the IL-1 and TNF-a gene have been linked to
increased susceptibility.

Deregulated neutrophil function and hyper inflammatory response
contribute to tissue destruction.

Elevated production of pro-inflammatory cytokines (IL-1f, IL-6,
and TNF-a) accelerates bone resorption.

The pathogenesis of AgP involves a complex interaction between
bacterial infection and host immune response, leading to:

Rapid attachment loss: Destruction of the periodontal ligament
and alveolar bone.

Immune dysregulation: Dysfunctional neutrophil chemotaxis and
phagocytosis, resulting in impaired bacterial clearance.

Tissue destruction: Release of matrix metalloproteinases (MMPs)
and inflammatory mediators further exacerbates periodontal damage.

Clinical presentation

AgP typically manifests in individuals less than 30 years of age,
with the following clinical features:

Rapid bone loss around the first molars and incisors.

Minimal tissue

destruction.

plaque accumulation disproportionate to

Widespread bone loss and inflammation.
Gingival inflammation with deep periodontal pockets.
Increased tooth mobility and eventual tooth loss.

Diagnosis

Early diagnosis is critical to prevent severe tissue destruction.
Diagnostic methods include:

Probing depth (PD) and clinical attachmentlevel (CAL) assessment.

Assessment of tooth mobility, bleeding on probing (BOP), and
gingival inflammation.

Orthopantomogram (OPG) and periapical X-rays to evaluate bone
loss patterns.

Cone-beam computed tomography (CBCT) for three-dimensional
bone assessment.

Detection of A. actinomycetemcomitans using PCR or culture
techniques.

Identification of genetic linked

susceptibility.

polymorphisms to AgP

Management strategies

The management of AgP requires a combination of antimicrobial
therapy, surgical intervention, and long-term maintenance.

Scaling and Root Planing (SRP): Mechanical debridement to
reduce bacterial load.

Systemic  antibiotics: ~Combination of amoxicillin and

metronidazole is the most effective.

Local delivery antibiotics:

doxycycline gel.

Minocycline microspheres or

Flap Surgery: For deeper pockets and inaccessible areas.

Guided Tissue Regeneration (GTR): To promote periodontal
regeneration.

Bone Grafts and Biomaterials: To restore bone defects.

Host Modulation Therapy: Use of subantimicrobial-dose

doxycycline (SDD) to reduce MMP activity.

Laser Therapy: Adjunctive use of Nd: YAG and Er: YAG lasers for
improved bacterial decontamination.

Regular periodontal maintenance every 3—4 months.
Patient education on oral hygiene practices.
Prognosis and complications

The prognosis of AgP depends on the severity at the time of
diagnosis and the effectiveness of treatment.

. Localized AgP has a better prognosis with early intervention.

. Generalized AgP often has a poorer prognosis due to
widespread tissue destruction.

. Complications include tooth loss, alveolar bone resorption,
and esthetic concerns.

Conclusion

Aggressive periodontitis is a rapidly progressing form of
periodontal disease with a complex etiology involving microbial,
genetic, and immune factors. Early diagnosis and a multidisciplinary
treatment approach are crucial for improving clinical outcomes.
Long-term maintenance is essential to prevent recurrence and disease
progression.
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