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ABSTRACT 
Understanding the interaction between endodontic and periodontal lesions is of crucial importance to 

the clinician because of the challenges commonly encountered in the evaluation, diagnosis, treatment and 

prognosis of these combined diseases. Among the risk factors for the occurrence and development of endo-

periodontal lesions are: incorrect endodontic treatment, lack of coronary seal in coronary restorations, occlusal 

trauma, radicular resorption of infectious or non-infectious nature, peripheral perforations within the endodontic 

treatment or dental malformations. The treatment and prognosis of endo-periodontal lesions varies depending on 

the etiology, pathogenesis and the correct recognition of each specific condition.  
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INTRODUCTION 

In the last century, the literature 

has constantly presented controversy 

regarding the effect of periodontal disease 

on the dental pulp. The pulp has been 

found to have a rather sophisticated 

vascularization system, with a network of 

capillary beds, precapillary sphincters and 

arterio-venous shunts, which provide a 

significant capacity for pulp survival. 

From clinical observations, it is rare to 

find an intact tooth (without cavities, 

restorations, fracture, perforation) with the 

presence of a periapical pathology for 

which the cause of pulp necrosis cannot be 

determined.  

Many studies have shown that 

periodontal disease or the sequelae of 

periodontal treatment do not affect the 

pulp. On the other hand, studies have 

suggested that the effect of periodontal 

disease on the pulp is atrophic and 

degenerative in nature, including a 

decrease in the number of pulp cells, an 

increase in dystrophic calcification, 

fibrosis, as well as direct inflammatory 

disorders [1].  

Therefore, periodontal disease and 

periodontal treatment should be considered 

as potential causes of pulpitis and pulpal 

necrosis. However, it has been argued that 

periodontal disease has no effect on the 

pulp, unless it extends to the apex of the 

tooth, the dental pulp is able to survive 

significant aggression and that the effect of 

periodontal disease as well as periodontal 

treatment on the dental pulp are negligible 

[2]. 

Understanding the interaction 

between endodontic and periodontal 

lesions is of crucial importance to the 

clinician because of the challenges 

commonly encountered in the evaluation, 
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diagnosis, treatment and prognosis of these 

combined diseases. 

 

Incorrect endodontic treatment 

Proper endodontic procedures and 

techniques are key factors for successful 

treatment. When evaluating the retention 

rate of endodontic treated teeth, it was 

found that non-surgical endodontic 

treatment is a predictable procedure with 

excellent long-term prognosis [3]. It is 

imperative to thoroughly clean, prepare 

and properly seal the channel system to 

enhance the successful results. Poor 

endodontic treatment allows reinfection of 

the canal, which can often lead to 

treatment failure. 

Endodontic failures can be treated 

either by orthograde retreatment or 

retrograde retreatment, both with good 

success rates. Over the last 3 decades, 

retreatment techniques have improved 

dramatically as a result of using the 

operating microscope and developing new 

treatment tools. 

 

Poor restoration 

Lack of coronary seal is an 

important cause of endodontic treatment 

failure. Root canals can become 

recontaminated with microorganisms as a 

result of delayed placement of a coronary 

restoration and a fracture of the coronary 

and / or tooth restoration. Exposure of the 

root canals to the oral environment 

allowed the lack of sealing and, in some 

cases, along the entire root canal.  

Defective restoration, with 

adequate root canal closures, had a higher 

incidence of failures than teeth with 

inadequate root canal closures but with 

adequate restorations. Teeth in which both 

the fillings and the restorations were 

adequate had a failure incidence of only 

9%, and teeth in which both were 

defective had a failure incidence of 

approximately 82% [2]. 

Saunders & Saunders [4] showed 

that the lack of coronary sealing was a 

significant clinical problem in molars with 

canal fillings. In an in vitro study, the 

compaction of the excess gutta-percha and 

sealant on the floor of the pulp chamber, 

after completion of the root canal 

obturation, did not ensure a better sealing 

of the root canals.  

Therefore, it is recommended that 

the excess gutta-percha be removed at the 

channel foramen and the floor of the pulp 

chamber should be protected with a good 

sealant restoration material. 

Coronary recovery is the primary 

barrier against coronary sealing failure and 

bacterial contamination of root canal 

treatment. Consequently, the lack of 

coronary coverage after endodontic 

treatment can significantly compromise 

the prognosis of the tooth [5].  

Therefore, it is essential that the 

root canal system be protected by a good 

endodontic obturation and sealed coronary 

restoration. However, even the usual 

permanent restoration materials cannot 

always prevent the lack of coronary 

sealing. Cemented solid crowns, as well as 

dentin-bonded crowns, lack sealing. 

A systematic literature review 

concluded that the most important factor 

that increases long-term dental survival is 

the placement of a coronary restoration 

after root canal treatment [6].  

Heling et al. indicated that: (i) 

post-treatment preparation and 

cementation should be carried out using a 

dam; (ii) the space will be prepared with a 

heated plugger; (iii) a minimum of 3 mm 

of root canal filling material must remain 

in preparation; (iv) the space should be 

irrigated and dressed as during root canal 

treatment; (v) the restoration should be 

placed as soon as possible after endodontic 

treatment; and (vi) endodontic retreatment 

should be considered for teeth with 

compromised coronary sealing for more 

than 3 months [7]. Considering these 

factors, many endodontic and periodontal 

complications can and should be 

prevented. A variety of treatment 
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modalities can be provided to the patient, 

as the case may be. 

 

Trauma  

Dental and alveolar bone trauma 

may involve periodontal pulp and 

ligament. Both tissues can be directly or 

indirectly affected. Dental lesions can take 

many forms but can generally be classified 

as enamel fractures, crown fractures 

without pulp involvement, coronary 

fractures with pulp involvement, coronary 

fracture, root fracture, dislocation and 

avulsion. Treatment of dental trauma 

varies depending on the type of injury, 

which will determine the prognosis of 

healing of the pulp and periodontal 

ligament [8]. 

 

Root resorption 

Root resorption is a condition 

associated with either a physiological 

process or a pathological process, which 

results in the loss of dentine, cementum 

and / or bone [9]. Despite extensive 

literature, this complex process presents 

some confounding factors, mainly because 

of the numerous classifications used. 

Accordingly, the following classification 

is suggested: non-infectious root 

resorption and infectious root resorption. 

 

Non-infectious root resorption. 

This process occurs as a result of a tissue 

response to non-microbial stimuli in the 

affected tissues. This includes transient 

root resorption, pressure-induced root 

resorption, chemical-induced root 

resorption, substitution resorption, and 

extrachannel invasive root resorption. 

Transient root resorption. 

Transient root resorption or reshaping is a 

repair process that occurs in response to 

minor trauma to normal tooth functioning. 

From the microscopic point of view, small 

areas of cement and dentin resorption 

repaired by cement are observed. This 

phenomenon is not a clinical problem and 

can only be viewed microscopically. 

Pressure-induced root resorption. 

The root resorption of a temporary tooth 

by a permanent tooth is a typical example 

for this type of root resorption. The root of 

the temporary teeth is resorbed without 

infection and usually without 

inflammation. This process is genetically 

controlled, but pressure is also a factor.  

If a permanent tooth is not present 

under a temporary tooth, resorption is 

often delayed or completely absent. The 

impact of the teeth can also create pressure 

on the roots, causing resorption. Once the 

pressure source is removed, the resorption 

process stops. Similarly, the extent of 

pressure injury (eg, tumors or cysts) can 

cause root resorption. Removing the lesion 

will stop the resorption process. This type 

of resorption is usually asymptomatic if no 

secondary infection occurs.  

Iatrogenic pressure, such as 

excessive orthodontic movements, can 

also lead to root resorption. Depending on 

their nature, these forces can cause 

swelling and resorption areas along root 

surfaces. The resorption will stop once the 

stimulus is removed. 

Chemically induced root 

resorption. Certain chemicals used in 

dentistry have the potential to cause root 

resorption. Intracoronary bleaching with 

concentrated oxidizing agents, such as 30-

35% hydrogen peroxide, can induce root 

resorption.  

The irritant chemical can diffuse 

through the dentinal tubules and, when 

combined with heat, is likely to cause 

cement necrosis, inflammation of the 

periodontal ligament and later root 

resorption. The process is likely to be 

amplified in the presence of bacteria. 

Traumatic lesions in the background and 

young ages can act as predisposing factors 

[10]. 

Root substitution resorption. 

Following extensive necrosis of the 

periodontal ligament with bone formation 

on a denuded area of the root surface, root 

replacement or ankylosis resorption 
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occurs. This condition is most often seen 

as a complication of dislocations, 

especially in the clogged teeth that have 

come out of the alveoli under dry 

conditions for several hours. Certain 

periodontal procedures induce resorption 

of the substitution root [10]. The potential 

for substitution resorption was also 

associated with healing of periodontal 

lesions.  

Granulation tissue derived from 

bone or gingival connective tissue may 

induce root resorption and ankylosis. It 

seems that the inability to form the 

attachment of connective tissue on a 

denuded root surface is the cause of this 

phenomenon. The only cells in the 

periodontium that seem to have the ability 

to do this are the cells of the periodontal 

ligament. In general, if less than 20% of 

the root surface is involved, reversibility 

of ankyloses may occur. If not, ankylosing 

teeth are incorporated into the alveolar 

bone and are part of the regular bone 

remodeling process.  

This is a gradual process and the 

rate at which teeth are replaced with bone 

varies with the patient's metabolic rate. In 

most cases, it may take years before the 

root is completely resorbed. From the 

clinical point of view, the resorption of the 

replacement root is diagnosed when the 

mobility of the ankylosing teeth is 

determined.  

The teeth will also have a specific 

metal sound to the percussion, and after a 

while they will be in infra-occlusion. From 

the radiographic point of view, the absence 

of the periodontal ligament space is 

evident, and the growth of the bone at the 

root will have a characteristic aspect of 

"moth blight" [11]. 

Invasive extra-channel root 

resorption. Invasive extra-channel root 

resorption is a relatively unusual form of 

root resorption. It is characterized by 

cervical localization and invasive nature. 

Invasion of the cervical root region is 

dominated by fibrovascular tissue derived 

from the periodontal ligament.  

The resorbing process 

progressively affects cementum, enamel 

and dentine and later may involve pulpal 

space. There can be no signs or symptoms 

unless resorption is associated with pulp or 

periodontal infections. Secondary bacterial 

invasion in the pulpal space or the 

periodontal ligament will cause 

inflammation of the tissues, accompanied 

by pain. Frequently, however, the 

resorptive defect is detected only by 

routine radiographic examination.  

When the lesion is visible, the 

clinical features range from a small defect 

in the gingival margin to a pink chromatic 

modification of the crown of the tooth [2]. 

From the radiographic point of view, the 

lesion varies from very well defined to 

irregular changes. A characteristic 

radiographic line generally separates the 

image of the lesion from that of the root 

canal, because the pulp remains protected 

by a thin layer of pre-dentin until the end 

of the process.  

The etiology of invasive cervical 

resorption is not fully understood. 

However, it seems that the potential 

predisposing factors are traumatic lesions, 

orthodontic treatment and intracoronary 

bleaching with highly concentrated 

oxidizing agents [12]. The treatment of the 

condition presents clinical problems 

because the resorptive tissue is very 

vascular and the resulting hemorrhage can 

impede the visualization and may cause 

the restoration to be compromised [13].  

Successful treatment is based on 

complete removal or inactivation of the 

resorptive tissue. This is difficult to 

achieve in more advanced lesions, 

characterized by a series of small 

channels, often interconnected with the 

apical periodontal ligament at the main 

lesion. In most cases, surgery is needed to 

gain access to the resorptive defect and 

can often lead to bone loss and periodontal 

attachment.  
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Topical application of an aqueous 

solution of 90% trichloroacetic acid, 

curettage and defect sealing prove to be 

successful in many cases. 90% 

trichloroacetic acid appears to have a 

softening effect on hard dental tissues. The 

major defects associated with the 

advanced stages of this condition have a 

poor prognosis. 

Substitutional root resorption and 

extrachannel invasive root resorption are 

usually classified separately in the 

literature. However, upon closer 

inspection, they appear to be very similar. 

Histologically, cementum and dentin are 

invaded and resorbed by non-inflamed 

tissue. Subsequently, on the resorbed 

surface of dentine, a bone-like tissue is 

deposited, leading to ankylosis. 

 

Infectious root resorption. This 

process occurs as a result of a vascular 

response to microorganisms that invade 

the affected tissues. It can occur both in 

the pulp space and in the periodontium and 

can be located either in the root canal 

space (internal resorption) or on the 

external surface of the root (external 

resorption). In the pulp, this process is 

associated with an inflammatory response 

that progresses until the pulp becomes 

necrotic.  

Usually, this is accompanied by 

periradicular inflammation. Practically, 

almost all teeth with apical periodontitis 

will have some degree of root resorption 

[14], which can be located either in the 

apical or lateral area of the root, but more 

frequently at the apex. During the initial 

stages, the resorption cannot be detected 

by x-ray; however, it is evident in the 

histological sections.  

If it progresses, the resorbing 

process can destroy the entire root. If 

detected and treated early, the prognosis is 

good. Removal of inflamed pulp tissue and 

clogging of the root canal system is the 

treatment of choice. 

In some cases, an internal process 

of root resorption occurs as a result of the 

activity of multinucleated giant cells in an 

inflamed pulp. The origin of this condition 

is not fully understood, but appears to be 

related to chronic pulp inflammation 

associated with an infected coronary pulp 

space [11].  

This resorption will only occur in 

the presence of granulation tissue and if 

the odontoblastic and predentin layer are 

affected or lost. When confined to the root 

canal space only, the implications on the 

periodontal ligament are minimal. 

However, once the resorbing defect 

perforates the dentine walls, periodontal 

complications will occur. 

The etiology of this type of root 

resorption is usually trauma [11]. Extreme 

heat has been suggested as a possible 

cause for this type of resorption. 

Therefore, the clinician must use sufficient 

irrigation solutions when performing root 

planing with ultrasonic devices, as well as 

when using cauterization during surgical 

procedures. 

Internal root resorption is usually 

asymptomatic and diagnosed during 

routine radiographic examination. Early 

diagnosis is essential for establishing the 

prognosis. The radiographic appearance of 

the resorptive defect reveals a distorted 

outline of the root canal. A round or oval 

extension of the root canal space is usually 

discovered.  

In most cases, resorption of the 

adjacent bone does not occur unless large 

parts of the pulp are infected. 

Histologically, pulp granulation tissue 

associated with multinucleated giant cells 

and coronary pulp necrosis is commonly 

found. When diagnosed at an early stage, 

endodontic treatment of such lesions is 

usually uncomplicated and the prognosis is 

excellent [15]. 

  

Perforations  

Peripheral perforations are 

undesirable clinical complications that can 
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lead to treatment failure. When root 

perforation occurs, communication 

between the root canal system and peri-

root tissues (including periodontal 

ligament) or the oral cavity can often 

aggravate the prognosis of treatment. 

Peripheral perforations may result from 

extensive carious lesions, resorption or 

operator error that occurs during channel 

instrumentation or post preparation [16]. 

The prognosis of the treatment for 

root perforations depends on the size, 

location, time of diagnosis and treatment, 

the degree of periodontal lesions and the 

sealing capacity and the biocompatibility 

of the repair material [17]. It has been 

recognized that the success of the 

treatment depends mainly on the 

immediate sealing of the perforation and 

the proper control of the infections. 

Several materials have been recommended 

to seal root perforations, including but not 

limited to mineral trioxide aggregate, 

Super EBA, Cavit, intermediate restoration 

material, glass ionomer cements, 

composites and amalgam [2]. Currently, 

mineral trioxide aggregate is the most 

widely used material. 

An excellent and conservative 

treatment method for perforation, root 

resorption and certain root fractures is 

controlled root extrusion. This procedure 

has a good prognosis and a low risk of 

recurrence, and its versatility has been 

demonstrated in several clinical situations 

[18]. It can be performed either 

immediately or over a period of several 

weeks, depending on each individual case.  

The purpose of the extrusion is to 

modify the soft tissues and the bone and is 

therefore used to correct the gingival 

discrepancies and bone defects of the 

periodontal teeth involved. It is also used 

in the management of teeth that cannot be 

restored. 

The objective of the forced 

eruption at the level of the endodontic 

treated teeth is to allow the restoration of 

the subcrestal defect by lifting the defect 

to a point where access is no longer a 

problem. In all cases, the epithelial 

attachment remains at the level of the 

enamel-cement junction. Forced eruption 

also presents a good alternative to crown 

elongation, as it prevents aesthetic changes 

and unnecessary reduction of bone support 

of adjacent teeth. 

 

Developmental malformations 

Teeth with developmental defects 

tend not to respond to treatment when they 

are directly associated with an 

invagination or with a vertical root canal 

[19]. Such conditions can lead to an 

unreachable periodontal condition. These 

grooves usually begin in the central fossa 

of the central and lateral maxillary incisors 

that cross the cingulum and continue 

apically, at different distances. 

Such a canal is probably the result 

of an attempt by the tooth germ to form 

another root. As long as the epithelial 

attachment remains intact, the periodontal 

remains healthy. However, once this 

attachment is compromised and the canal 

becomes contaminated, a self-sustaining 

infra-osseous periodontal pouch may form 

along its entire length [20]. This groove-

like channel provides a niche for bacterial 

biofilm and a pathway for periodontal 

disease progression that can also affect the 

pulp. From a radiographic point of view, 

the area of bone destruction follows the 

course of the canal. 

From the point of view of the 

diagnosis, the patient may present signs 

and symptoms of a periodontal disease or 

a variety of asymptomatic endodontic 

disorders. If the condition is purely 

periodontal, it can be diagnosed by visual 

tracing of the trench up to the gingival 

margin and by examining the depth of the 

pouch, which is usually tubular in shape 

and localizes in this area, as opposed to a 

more generalized periodontal disease. The 

tooth will respond to pulp testing 

procedures.  
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Bone destruction that follows the 

groove vertically can be radiographically 

evident. If this condition is also associated 

with an endodontic disease, the patient 

may have any spectrum of endodontic 

symptoms clinically. The prognosis of 

endodontic treatment in such cases is 

reserved, depending on the apical size of 

the groove. The clinician must identify the 

pit, as it may be altered by a previous 

opening or restoration. 

The appearance of a tear-shaped 

surface on the radiograph should 

immediately arouse suspicion. The 

developmental canal may actually be 

visible on the x-ray. If so, it will appear as 

a dark vertical line. This condition must be 

differentiated by a vertical fracture, which 

may have a similar radiographic 

appearance. 

The treatment consists of the 

elimination of the groove, the placement 

of bone regeneration materials and the 

surgical management of the soft tissues 

and the underlying bone. Emdogain has 

also been suggested as an adjuvant 

treatment [21]. The root canals generate 

autonomous infrabony periodontal pockets 

and therefore root planing and scaling will 

not be sufficient. Although the acute 

nature of the problem may be alleviated 

initially, the source of chronic or acute 

inflammation must be eradicated through a 

surgical approach. Sometimes the tooth 

has to be removed due to poor prognosis. 

 

CONCLUSIONS 

The etiological factors (such as 

microorganisms), as well as the factors 

that contribute to the development of 

endo-periodontal lesions (such as trauma, 

root resorption, perforation, fractures and 

dental malformations), play a role in the 

development and progression of such 

diseases. The treatment and prognosis of 

endo-periodontal lesions varies depending 

on the etiology, pathogenesis and the 

correct recognition of each specific 

condition. Therefore, understanding the 

interdependence between endodontic and 

periodontal diseases will enhance the 

clinician's ability to make the correct 

diagnosis, evaluate the prognosis of the 

involved teeth, and select a treatment plan 

based on biological and clinical evidence. 
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