
ABSTRACT 

The endodontium and periodontium are closely related
and disease of one may lead to secondary disease in the
other. The differential diagnosis of endodontic and peri-
odontal disease is of vital importance, so that the appro-
priate treatment can be done.

Microorganisms play a primary role in endodontic and
periodontal infections. The magnitude of the host
response will be directly proportional to the virulence
and the number of microbial cells present. Tissue damage
caused by bacteria is mediated by either direct or indirect
mechanisms. Direct harmful effects caused by bacteria
involve their products, such as enzymes (collagenase,
hyaluronidase, condroitinase, acid phosphatase), exotox-
ins and metabolites (bytrate, propionate, ammonium
polyamines, sulphured compounds).

In addition, bacterial components such as peptidoglycan,
teichoic acid, fimbriae, outer membrane proteins, cap-
sule, and lypopolysaccharide, stimulate the development
of host immune reaction capable of causing severe tissue
destruction.

Key words: root canal, periodontal, microorganisms, eti-
ological.

INTRODUCTION

The inflammatory pulpal and periapical lesions resulting
from infection, trauma, inflammation and/or necrosis of
the dental pulp are: reversible pulpitis, irreversible pulpi-
tis, necrotic pulp, acute apical periodontitis, chronic api-
cal periodontitis, suppurative apical periodontitis, apical
abscess, condensing osteitis etc.  

Miller (1) raised the hypothesis that bacteria are the
causative factor of disease of endodontic origin.
Although, he reported in 1894 the occurrence of bacteria
in root canals with associated pathologic conditions, the
causal relationship between microorganisms and peri-
radicular diseases was only demonstrated in 1960’s. The
search for the specific etiologic agents of periraducular
diseases has been in progress since then. Regardless of
the diagnostic method used, epidemiological studies have

shown that more than two hundred different microbial
species can be found in infected root canals, usually in
combinations of four to seven species per canal (2, 3, 4). 
Recent epidemiological studies with molecular methods
have found a relatively high prevalence of spirochetes in
infected root canals, particularly Treponema denticola
(Table 1), which is a putative periodontal pathogen (5).

Therefore, evidence indicates that microorganisms play a
primary role in the aetiology of periradicular infections.
Evidence suggests that not the particular species, but
many of them possesses the physiological requirements
necessary to cause damage to the periradicular tissues.

The magnitude of the host response will be directly pro-
portional to the virulence and the number of microbial
cells present. Tissue damage caused by bacteria is medi-
ated by either direct or indirect mechanisms. Direct
harmful effects caused by bacteria involve their products,
such as enzymes (collagenase, hyaluronidase, condroiti-
nase, acid phosphatase), exotoxins and metabolites
(bytrate, propionate, ammonium polyamines, sulfured
compounds). 

In addition, bacterial components such as peptidoglycan,
teichoic acid, fimbriae, outer membrane proteins, cap-
sule, and lypopolysaccharide, stimulate the development
of host immune reaction capable of causing severe tissue
destruction (6, 7, 8). For example, macrophages can be
activated by bacterial components and can be stimulated
to release chemical mediators such as cytokines (inter-
leukin-1b, tumour necrosis factor, and interleukin-6), and
prostaglandins, which are involved in the induction of
bone resorbtion commonly observed in chronic peri-
radicular diseases (7, 8).
The microflora found in periodontitis is complex and
composed mainly of Gram-negative anaerobic bacteria
(9). Moreover, studies have shown that the various clini-
cal forms of periodontitis are associated with different
microbiota (10) (Table 2, Table 3). The exact mecha-
nisms of tissue destruction are not completely elucidated.
Periodonits is an inflammatory response to bacterial
accumulation, primarily subgingival bacteria, that
includes  gingivitis but also spreads to deeper periodon-
tal structure such as the gingival connective tissue peri-
odontal ligament and supporting  alveolar bone.
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The endodontium and periodontium are closely related
and diseases of one tissue may lead to secondary diseases
in the other. The differential diagnosis of endodontic and
periodontal diseases can sometimes be difficult but it is
of vital importance to make a correct diagnosis so that the
appropriate treatment can be provided.

CLASSIFICATION OF
ENDODONTIC-PERIODONTAL
LESIONS

Endodontic-periodontal lesions have been classified by
various authors according to the primary cause of dis-
ease. A typical classification, based on the primary dis-
ease with a secondary effect, is as follows:

a) Primary endodontic lesion with drainage through the
periodontal ligament - a deep narrow probing defect is
noted on just one aspect of the tooth root. This is usually
a draining sinus originating from an infected root canal
system.
b) Primary endodontic lesion with secondary periodontal
involvement - there is a more extensive periodontal pock-
et which has occurred as a result of the drainage from the
infected canal. Long-term existence of the defect has

resulted in deposits of plaque and calculus in the pocket
with subsequent advancement of the periodontal disease.

c) Primary periodontal lesion - the periodontal disease
has gradually spread along the root surface towards the
apex. The pulp may remain vital but may show some
degenerative changes over time. 

d) Primary periodontal lesion with secondary endodontic
involvement - progression of the periodontal disease and
the pocket leads to pulpal involvement via either a later-
al canal foramen or the main apical foramen. The pulp
subsequently becomes necrotic and infected. 

e) Combined endodontic-periodontal lesion - the tooth
has a pulpless, infected root canal system and a co-exist-
ing periodontal defect.

A simpler classification would be to define any situation
with both endodontic and periodontal diseases as being a
“combined endodontic-periodontal lesion”. 
Periodontal diseases also include conditions such as
chronic periodontitis, aggressive periodontitis, systemic
disease-associated periodontitis and narcotising peri-
odontitis (11). 

58 Bosnian Journal of Basic Medical Sciences IV (1) 2004.

    

   
 

 
    

    
    

    
    

    
    

    
    

   

 
  

 
 

 
    

  
 

   

     
     

     
  

 
   



59Bosnian Journal of Basic Medical Sciences IV (1) 2004.

  
  

  
  
  
  
  
  

  
  
  
  
  
  
  
  

 
 

  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  

  
  
  
  



TYPES OF ENDODONTIC
INFECTION

There are different types of endodontic infections, which
are usually associated with different clinical conditions.
The root canal infection is the primary cause of acute or
chronic periradicular diseases. Secondary or persistent
infections are the cause of secondary or chronic peri-
radicular lesions, which can result in persistent symp-
toms, exudation, or the failure of the endodontic treat-
ment (Table 1).

Primary root canal infection

Primary root canal infection is caused by microorganisms
colonizing the necrotic pulp tissue. In general, primary
infections are mixed and predominated by anaerobic bac-
teria. Predominant species usually belong to the genera
Bacteroides, Porphyromonas, Prevotella, Fusobacte-
rium, Treponema, Peptostreptococcus, Eubacterium and
Campylobacter. Facultative or microaerophilic strepto-
cocci are also commonly found in primary infections.
Current evidence suggests that some Gram-negative
anaerobic bacteria are closely associated with the aetiol-
ogy of symptomatic periradicular lesions, including cases
of acute periradicular abscess (3).

Secondary root canal infection

Secondary infection are caused by microorganisms that
were not present in the primary infection and have pene-
trated the root canal system during treatment, between
appointments, or after the conclusion of the endodontic
treatment (4). If the penetrating microorganisms are suc-
cessful in surviving end colonizing the root canal system,
a secondary infection is established.

Persistent root canal infection

Microorganisms that in some way resisted the intracanal
procedures of this infection cause persistent intraradicu-
lar infections. Gram-positive bacteria are the predomi-
nant in the persistent infections (11).

Extraradicular infections

The most common form is acute periradicular abscess.
The source of extraradicular infection is usually the
intraradicular infection. Microorganisms estabilished in
the periradicular tissues are inaccessible to the endodon-
tic disinfection procedures, extraradicular infection may
cause the failure of the endodontic therapy. It is recog-
nized that oral microorganisms such as Actinomyces spp.,
Propionibacterium may be implicated in the extraradicu-
lar infections (12).

CONCLUSION

The inflammatory pulpal, periapical and periodontal
lesions are result of infection, trauma, inflammation
and/or necrosis. Regardless of the diagnostic method
used, epidemiologic studies have shown that more than
two hundred different microbial species can be found in
infected root canals, usually in combinations of four to
seven species per canal.

Recent epidemiological studies with molecular methods
have found a relatively high prevalence of spirochetes in
infected root canals, particularly Treponema denticola,
which is a putative periodontal pathogen.

Microorganisms play a primary role in the aetiology of
periradicular infections. Evidence suggests that not the
particular species, but many of them possesses the phys-
iological requirements necessary to cause damage to the
periradicular tissues.

The microflora found in periodontitis is complex and
composed mainly of Gram-negative anaerobic bacteria.
Moreover, studies have shown that the various clinical
forms of periodontitis are associated with different
microbiota. The exact mechanisms of tissue destruction
are not completely elucidated.
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