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Abstract 

Advancements in endo-perio lesions, the complex 

interplay between endodontic and periodontal 

pathologies, have garnered significant attention in 

contemporary dental research and clinical practice. This 

abstract delves into recent strides in understanding, 

diagnosing, and treating these intricate lesions. The 

amalgamation of endodontic and periodontal expertise 

has led to refined diagnostic techniques, including 

advanced imaging modalities like cone-beam computed 

tomography (CBCT) and enhanced microbiological 

assessments. Moreover, novel therapeutic approaches 

such as minimally invasive endodontic microsurgery, 

regenerative endodontic procedures, and guided tissue 

regeneration have revolutionized the management of 

endo-perio lesions. Additionally, the advent of 

biomaterials and biologics has paved the way for tissue 

engineering and regeneration, fostering the restoration of 

both endodontic and periodontal structures. Furthermore, 

the integration of digital technologies, such as computer-

aided design/computer-aided manufacturing 

(CAD/CAM) and 3D printing, has enabled precise 

treatment planning and customization of therapeutic 

interventions. This abstract encapsulates the progressive 

trajectory of advancements in endo-perio lesions, 

emphasizing the interdisciplinary collaboration, 

technological innovations, and patient-centered care 

driving the evolution of contemporary treatment 

modalities. 
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Keywords: Diagnostic Techniques, Microsurgery, 

Endo-Perio. 

Introduction 

The periodontium and dental pulp are interconnected 

through anatomical passages like exposed dentin, 

accessory canals, and the apical foramen, as well as 

through pathological routes such as root fractures.1 

These connections give rise to lesions that concurrently 

affect both periodontal and pulpal tissues, known as 

endodontic-periodontal (endo-perio) lesions (EPL). 

Recent classifications suggest that these lesions can 

affect patients with or without periodontitis, with the 

primary origin (endodontic or periodontal) being less 

critical for treatment decisions.2 

Managing EPL presents a therapeutic challenge that 

involves eliminating bacteria from both periodontal 

tissues and root canals.3 Various therapeutic approaches 

combining endodontic and periodontal strategies have 

been proposed. However, the current protocols are 

largely based on retrospective studies, lacking robust 

evidence-based investigations. Consequently, there is no 

consensus regarding the efficacy of these interventions, 

as clinical trials have not yielded conclusive results.4 

To address this gap, conducting a systematic scoping 

review of clinical trials becomes imperative to assess the 

effectiveness of EPL treatments. This review aims to 

evaluate the clinical efficacy of interventions concerning 

parameters such as probing depth (PD), clinical 

attachment level (CAL), and bone defect fill.1 

Definitions and Terminology 

 Endo-perio lesion is defined as a submerged or 

intrabony peri-radicular bone loss of pulpal and/or 

periodontal origin that communicates with the oral 

cavity via a probing defect. (Stock)3 

 Perio-endo lesion is defined as a pulpless tooth that 

shows destruction of the periodontal attachment 

reaching the whole way to the root apex or a lateral 

canal, for which both endodontic treatment and 

periodontal therapy are required. (Harrington and 

Steiner, 2002)3  

 The term endo-perio lesion refers to a lesion that 

shows dependent and /or independent involvement 

of the pulp and periodontal tissues of an individual 

tooth, regardless of the etiological factors, 

pathological patterns, or the treatment approach. 

(Ahmed 2012) 

Classification of Perio-Endo Lesions 

There  are  four  types  of  perio-endo  lesions  and  they  

are  classified  due  to  their pathogenesis.  

1. Endodontic lesions:  an inflammatory process in the 

periodontal tissues resulting from noxious agents 

present in the root canal system of the tooth.  

2. Periodontal lesions: an inflammatory process in the 

pulpal tissues resulting from accumulation of dental 

plaque on the external root surfaces.  

3. True-combined  lesions:  both  an  endodontic  and  

periodontal  lesion developing  independently  and  

progressing  concurrently  which  meet  and merge at 

a point along the root surface.  

4. Iatrogenic lesions: usually endodontic lesions 

produced as a result of treatment modalities. 

By Oliet and Pollock (1968) 

 Class I: Primary endodontic involvement with 

secondary periodontal factors, requiring only 

endodontic treatment  

 Class II: Primary periodontal involvement with 

secondary endodontic factors, requiring only 

periodontal treatment alone  

 Class III: Endodontic – periodontal involvement 

requiring co-related and combined therapy. 
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By Hiatt (1977) 

 Class 1: Pulpal lesions with secondary periodontal 

disease of short duration. 

 Class 2: Pulpal lesions with secondary periodontal 

disease of long duration. 

 Class 3: Periodontal lesions of short duration with 

secondary Pulpal disease. 

 Class 4: Periodontal lesions of long duration with 

secondary Pulpal disease. 

 Class 5: Periodontal lesions treated by hemisection 

or root amputation. 

 Class 6: Complete and incomplete crown-root 

fractures. 

 Class 7: Independent Pulpal and periodontal lesions 

which merge into a combined lesion.  

 Class 8: Pulpal lesions which evolve into periodontal 

lesions following treatment. 

 Class 9: Periodontal lesions that evolve into Pulpal 

lesions following treatment. 

By Torabinejad and Trope (1996) 

1. Periodontal defect of endodontic origin  

2. Periodontal defect of periodontal origin  

3. Combine endodontic – periodontal lesion  

4. Independent endodontic and periodontal lesions 

without communication 

By Weine (2004) 

 Class I: Tooth in which symptoms clinically and 

radiographically simulate periodontal disease but are 

in fact due to Pulpal inflammation and/or necrosis. 

 Class II: Tooth that has both Pulpal or periapical 

disease and periodontal disease concomitantly. 

 Class III: Tooth has no Pulpal problem but requires 

endodontic therapy plus root amputation to gain 

periodontal healing. 

 Class IV: Tooth that clinically and radiographically 

simulates Pulpal or periapical disease but in fact has 

periodontal disease. 

By Ahmed HM (2012) 

 Class I -Synchronous endo perio lesion  

 Class II - Pulpal lesions with subsequent periodontal 

Involvement   

1. Localized pathological pattern  

2. Unilaterally distributed pattern 

 Class III - Periodontal lesions with subsequent 

Pulpal involvement 

1. Developmental  

2. Non developmental 

 Class IV - Independent endo perio lesions  

 Class V - Iatrogenic endo perio lesions 

1. Endodontic procedures causing periodontal lesions 

2. Periodontal procedures causing Pulpal lesions  

3. Non-endodontic/ Non periodontal procedures 

causing endo perio lesions. 

 Class VI - Advanced endo perio lesion 

1. Advanced endo perio lesion with independent 

periodontal involvement  

2. Advanced endo perio lesion with no independent 

periodontal involvement 

 Class VII - Indefinite endo perio lesions. 

Predisposing Factors for The Endo Perio Lesions 
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Pathways of communication between Pulp and 

Periodontium There are various pathways for the 

exchange of infectious elements and irritants from the 

pulp to periodontium or vice versa, leading to the 

development of endodontic periodontic lesions [6,7]  

Pathways of developmental origin (anatomical 

pathways):   

 Apical foramen, accessory canals/lateral canals 

 Congenital absence of cementum exposing dentinal 

tubules 

 Developmental grooves Pathways of pathological 

origin: 

 Empty spaces on root created by Sharpey's fibers 

 Root fracture following trauma 

 Idiopathic root resorption - internal and external 

 Loss of cementum due to external irritants Pathways 

of iatrogenic origin: 

 Exposure of dentinal tubules following root planning 

 Accidental lateral root perforation during endodontic 

procedures 

 Root fractures during endodontic procedures. 

 Vertical root fracture 

Etiology 

The primary causative factors contributing to endo-perio 

lesions encompass both living microorganisms (bacteria, 

fungi, and viruses) and nonliving pathogens. 

Additionally, various secondary factors, such as trauma, 

root resorptions, perforations, and dental malformations, 

significantly contribute to the initiation and progression 

of these lesions. According to Kobayashi et al. (1990), 

predominant obligate anaerobic microorganisms 

commonly found in both endodontic and periodontal 

regions include Streptococcus, Peptostreptococcus, 

Eubacterium, Bacteroides, and Fusobacterium. 

Furthermore, similarities in the cellular infiltrates' 

composition between these regions, as suggested by 

Bergenholtz in 1978, indicate potential communication 

channels between pulp and periodontal tissues, implying 

the plausibility of cross-contamination.  

While the transmission of disease from pulp to 

periodontal tissues is feasible, the impact of periodontal 

disease on pulpal health remains a matter of debate, as 

noted by Bergenholtz and Lindhe in 1978. 

Response of the pulpal tissues to long standing 

periodontal disease  

 Deposition of large quantities of reparative 

secondary dentine along the pulpal walls 

 Induction of pulpal fibrosis, 

 Dystrophic calcifications, 

 Reduced vascularity and fewer nerve fibres, (Bender 

& Seltzer 1972) [12] Pulpal infection can both 

initiate and maintain periodontal disease 

 While the impacts of pulpal disease on periodontitis 

are well-documented, establishing a clear correlation 

between periodontitis and pulpal involvement 

presents challenges. The primary avenue of 
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communication appears to be through the apical 

foramina. Progression of advanced pulpitis typically 

culminates in pulp necrosis, often accompanied by 

inflammatory bone resorption at the root apex, as 

observed in cases of apical periodontitis or an apical 

abscess. This phenomenon is also referred to as 

retrograde periodontitis, signifying the breakdown of 

periodontal tissues from an apical to a cervical 

direction. It contrasts with orthograde periodontitis, 

which arises from a sulcular infection and progresses 

in the opposite direction. 

Diagnostic procedures used to identify the endo-perio 

lesion 

 

 

 

 

 

 

Treatment Planning and Prognosis of Endo-Perio 

Lesions  

Typically, when there's an initial manifestation of 

disease in one tissue, whether it's the pulp or the 

periodontium, and the secondary disease is just 

emerging, the primary ailment should be addressed 

primarily. However, when the secondary disease 

becomes established and persists chronically, both the 

primary and secondary conditions necessitate treatment. 

Generally, the sequence involves administering 

endodontic therapy before periodontal intervention. 

Whether periodontal treatment is needed depends on the 

extent of the disease. It's anticipated that complete 

restoration of compromised periodontal support can be 

achieved through addressing pulpal pathology 
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Primary Endodontic Lesion  

For primary endodontic lesions, conventional endodontic 

treatment alone is typically sufficient to resolve the 

lesion. A follow-up examination within 4-6 months post-

operatively should reveal healing of the periodontal 

pocket and bone regeneration. A favorable prognosis can 

be anticipated if the treatment is conducted meticulously 

with emphasis on infection control. Any sinus tract 

extending into the gingival sulcus or furcation area 

usually disappears early on once the affected pulp is 

removed, and the root canals are thoroughly cleaned, 

shaped, and sealed.In cases where a tooth presents a 

sizable periapical lesion, orthograde endodontic therapy 

is preferred over surgical intervention. The application 

of intra-canal medicaments like calcium hydroxide has 

shown significant efficacy in the healing process of large 

periapical lesions. Surgical endodontic procedures are 

deemed unnecessary even in the presence of substantial 

periradicular radiolucencies and periodontal abscesses. 

It's advisable to refrain from invasive periodontal 

interventions as they may potentially exacerbate 

attachment injuries, possibly impeding the healing 

process. 

Primary Periodontal Lesion 

Primary periodontal lesions necessitate treatment solely 

through periodontal therapy. The prognosis for these 

cases varies depending on the severity of the periodontal 

disease, the effectiveness of periodontal treatment, and 

the patient's response. However, it's important to note 

that the prognosis for primary periodontal lesions is 

generally less favorable compared to primary endodontic 

lesions. 

Initial treatment for primary periodontal lesions involves 

hygiene phase therapy. Subsequently, any substandard 

restorations and implicated developmental grooves 

should be eliminated. Periodontal surgery may be 

warranted following the completion of hygiene phase 

therapy if deemed necessary. 

It's crucial to recognize that the preservation of an intact 

cementum layer is vital for safeguarding the pulp. 

Aggressive surgical periodontal procedures have the 

potential to remove cementum and expose dentinal 

tubules, leading to the transportation of irritants and 

subsequent pulpal inflammation or necrosis. Hence, 

clinicians should exercise caution during periodontal 

therapy, avoiding the use of irritating chemicals and 

minimizing the utilization of ultrasonic and rotary 

scaling instruments when less than 2 mm of dentin 

thickness remains. Prudent utilization of periodontal 

surgical intervention proves beneficial in managing these 

lesions. 

Primary Endodontic With Secondary Periodontal 

Disease  

The treatment approach and prognosis for teeth affected 

by these lesions differ from those with solely primary 

endodontic disease. While the prognosis for primary 

endodontic lesions is generally favorable, it deteriorates 

as secondary periodontal involvement advances. 

Prognosis is contingent upon the effectiveness of 

periodontal treatment and becomes comparable to that of 

a true-combined lesion as the condition progresses. 

Teeth presenting with these lesions should initially 

undergo endodontic therapy along with basic hygiene 

phase treatment. Employing multi-visit endodontic 

therapy and utilizing intra-canal medicaments have 

proven beneficial in reducing inflammation and 

promoting repair. Evaluation of treatment outcomes 

should be conducted within 2-3 months before 

considering further periodontal intervention. This 

treatment sequence allows ample time for initial tissue 

healing and provides a more accurate assessment of the 

periodontal status, thereby minimizing the risk of 
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introducing bacteria and their byproducts during the 

initial phase of periodontal healing. 

However, if healing does not occur with endodontic 

therapy alone, both endodontic and periodontic 

treatments should be pursued. In such cases, where only 

part of the lesion may heal with endodontic treatment 

alone, the prognosis depends largely on the severity of 

periodontal involvement, the efficacy of periodontal 

treatment, and patient response. 

Primary endodontic lesions with secondary periodontal 

involvement may also arise due to iatrogenic factors 

such as root perforation or fracture during root canal 

treatment or the placement of pins or posts. The 

treatment outcome for root perforations is influenced by 

factors such as size, location, time of diagnosis and 

treatment, extent of periodontal damage, as well as the 

sealing ability and biocompatibility of the sealer used. 

Similarly, management of root fractures depends on 

various factors including tooth type, extent, duration, 

and location of the fracture, with extraction being the 

likely outcome for single-rooted teeth with lesions 

resulting from vertical root fractures, while molars may 

undergo root resection or hemisection. 

Primary Periodontal Secondary Endodontic Lesion 

and True Combined Lesions 

Primary periodontal disease with secondary endodontic 

involvement and true combined endodontic-periodontal 

diseases necessitate comprehensive endodontic and 

periodontal regenerative procedures. Studies have 

reported a success rate ranging from 27% to 37% for 

endodontic-periodontic combined lesions without 

concomitant regenerative interventions. 

These combined lesions can be categorized into three 

types: Teeth presenting with two distinct lesions, 

typically one periapical endodontic lesion and one 

periodontal lesion, without any communication between 

them.  

1. Teeth with a single lesion affecting both endodontic 

and periodontal structures concurrently.  

2. Teeth initially presenting with separate endodontic 

and periodontal lesions that have now developed 

communication between them. 

True-combined lesions should initially be managed as 

primary endodontic lesions with secondary periodontal 

involvement. Generally, assuming adequate endodontic 

therapy, issues originating from the endodontic aspect 

tend to heal. Therefore, the success of combined diseases 

hinges on the effectiveness of periodontal treatment. The 

prognosis for true-combined perio-endo lesions is often 

unfavorable, particularly in cases of chronic periodontal 

lesions with extensive attachment loss. Before surgical 

intervention, palliative periodontal therapy should be 

completed alongside root canal treatment. 

Although the prognosis for true combined lesions is 

frequently poor, interventions such as root amputation, 

hemisection, or bicuspidization may salvage a portion of 

the root structure, provided various factors are carefully 

considered, including tooth function, root filling, 

anatomy, restorability, surrounding bone support, and 

patient compliance. 

Enhancing bony support can improve the prognosis of 

affected teeth, achievable through bone grafting and 

guided tissue regeneration (GTR). These advanced 

treatment modalities build upon responses to traditional 

periodontal and endodontic therapies over an extended 

duration. Regenerative procedures, often performed 

under microscopic assistance, have demonstrated a 

success rate of 77.5% in treating combined lesions. 

Additionally, GTR therapy has been integrated into 

endodontic surgeries as a supplementary treatment for 

managing endodontic-periodontal lesions. 
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Decisions regarding the application of regenerative 

procedures are made at various stages, including pre-

surgical, post-root canal treatment, intra-surgical, and 

post-surgical phases. Treatment outcomes are influenced 

by factors categorized under patient-specific, defect-

specific, and healing-related considerations at each 

stage. 

The pre-surgical assessment includes 

 establishing and verifying the non-vital status of the 

pulp, 

 the extent and severity of the periodontal 

destruction,  

 therapeutic prognosis of the planned regenerative 

procedure 

Once the therapeutic prognosis of the periodontal 

regenerative procedure is determined to be favorable, 

then endodontic therapy should be provided. Root canal 

therapy helps to reduce the mobility of the involved 

tooth therefore, after a successful root canal therapy; 

tooth mobility should be further assessed to determine 

the necessity for splinting. Cortellini et al. [40,41] have 

recommended splinting of the mobile tooth before GTR 

procedure. The intra-surgical assessment should include 

- morphology of the periodontal defect, - defect type, - 

material of choice to fill the defect and augment healing, 

- control of patient's oral hygiene, and - wound 

stabilization. [42,43] Furthermore, long term follow up 

is mandatory for these lesions. The ideal therapeutic 

sequence for the true combined lesion is: Root canal 

therapy; Review after 2 to 3 months; If lesion is not 

showing signs of resolving (clinically and 

radiographically) perform appropriate periodontal 

therapy; Review 2 to 3 months after periodontal therapy 

and re-evaluate radiographically. [44] However, 

advanced diagnostic tests like cone beam computer 

tomography to check the conditions of the hard tissues, 

pulse oximetry for evaluate the true vitality, polymerase 

chain reaction to identify the specific microbes may add 

value in proper diagnosis. 

Conclusion  

In conclusion, the intricate interplay between endodontic 

and periodontal tissues manifests in endo-perio lesions, 

presenting unique diagnostic and therapeutic challenges 

in dental practice. Over recent years, advancements in 

diagnostic techniques, such as advanced imaging 

modalities and microbiological assessments, have 

enhanced our understanding of these lesions. Moreover, 

innovative therapeutic approaches, including minimally 

invasive endodontic microsurgery and regenerative 

procedures, have revolutionized treatment outcomes. 

However, despite these advancements, the management 

of endo-perio lesions remains multifaceted. The success 

of treatment often depends on interdisciplinary 

collaboration between endodontists and periodontists, 

emphasizing the importance of tailored treatment plans 

for each patient. 

Additionally, ongoing research efforts are vital to further 

elucidate the underlying mechanisms and optimize 

treatment protocols for endo-perio lesions. Future 

studies should focus on developing evidence-based 

guidelines and conducting robust clinical trials to 

evaluate the efficacy of emerging therapeutic modalities. 

In essence, addressing endo-perio lesions requires a 

comprehensive understanding of both endodontic and 

periodontal pathologies, coupled with a patient-centered 

approach. By integrating cutting-edge technologies and 

fostering interdisciplinary collaboration, clinicians can 

strive towards achieving optimal outcomes and 

enhancing the quality of care for patients affected by 

endo-perio lesions. 
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