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Microbiology in endodontics



 Endodontic infections usually develop after pulpal necrosis or in cases in which the 

pulp was removed for treatment. 

 Fungi and most recently archaea and viruses have been found in endodontic 

infections, but bacteria are the major microorganisms in the etiology of apical 

inflammation.

 Bacteria – prokaryotes, no membrane bound organelles

 no nucleus, cell wall – peptidoglycan,

 Fungi – eukaryote

 cell wall - chitin

 Viruses - exist as a protein coat or capsid, sometimes enclosed within a membrane, 

either DNA or RNA which codes for the virus elements, depends on host cell for 

replication





 The combination of caries, operative 

procedures, insertion of the restoration, the 

chemical irritation from the restoration and 

the leakage of the restoration causes 

cumulative pulpal damage.

 This results in varying degrees of pulpal 

inflammation.

 Once the inflammation reaches a sufficient 

intensity, microbes are attracted 

(Anachoresis) then leads to chronic pulpitis 

and/or necrosis which necessary for 

endodontic intervention.



ROUTES OF ROOT CANAL INFECTION
 Under normal conditions, the dental pulp and dentin are sterile and isolated from 

oral microorganisms by overlying enamel and cementum. 

 There are situations in which the integrity of these protective layers is breaked (e.g., 

as a result of caries, trauma-induced fractures and cracks, restorative procedures, 

scaling and root planning, attrition, or abrasion) or naturally absent (e.g., because of 

gaps in the cementoenamel junction at the cervical root surface). 

 As a consequence, the dentin-pulp complex was exposed to the oral environment 

and put at risk of infection by oral microorganisms. 

 Microorganisms from subgingival biofilms associated with periodontal 

disease or present in the circulation during bacteremia may also reach the 

pulp via ateral and apical foramina.

 The main portals of pulp infection are:

1. Dentinal tubules.

2. Direct pulp exposure.

3. Periodontal disease.

4. Anachoresis.



 What are the Pulpal pathway?

1. Through a carious lesion either directly or via dentinal tubules.

2. Through a cavity preparation, either when the pulp is directly exposed or via 

dentinal tubules.

3. As a results of periodontal disease, from pocket  via lateral canals or 

dentinal tubules or apical blood vessels.

4. Through enamel lamellae and dead tracts in dentin.

5. From periapical lesion, via apical or lateral canals.

6. Anachoresis, which mean microbes present in the bloodstream 

(Bacteremia) can lodge in a traumatized or inflamed pulp.

7. From heat and pressure (e.g. compound copper band impressions) through 

dentinal tubules.

8. By abrasion, erosion, attrition, fracture, or developmental anomalies.



Host-Parasite interaction

 The results of host-parasite interaction depend on

1. Microbial virulence factors.

2. Host resistance factors.

Microbial virulence factors

 these are substances that are inherent in or produced by microorganisms, they 
give the microorganisms the capability of causing tissue damage.

 If clinical disease is produced, the microbes are considered as pathogenic.

 Microbes associated with pulp and periapical disease are relatively a virulent
(virulent and not yet pathogenic).

 The outcome of the host-parasite interrelationship is what decides whether 
infectious disease will result.

 Substances related to virulence may be exotoxins, endotoxins enzymes, metabolic 
end products or antigenic components.



 Host resistance factors

 The reaction of the host to the presence of microbes or their products may be 
detrimental to :

1. Platelet factors including beta-lysins, plakin, Basic polyamines, polypeptides and 
proteins ( active against gram-positive microbes).

2. Serum factors including antibodies (IgG, IgM) active against bacteria; IgA-active 
against viruses; complement (active against gram-positive microbes); with 
lysozyme (active  against gram-negative microbes).

3. Leukocyte factors like lysozyme, which hydrolyzes bacteria cell wall of gram-
positive bacteria.

4. Macrophages factors which include lysosomal enzymes and proteins, which binds 
to several species of bacteria and promote the uptake of bacteria by phagocytic 
cells.

5. Lymphocyte factors including lymphotoxin and macrophages activating factors.

6. Salivary factors including lysozyme, antibodies(IgA); flow of saliva(removes 
microbes that are then swallowed or expectorated).

7. Gastric acid-HCI from stomach rapidly destroys swallowed oral microbes

8. Fever with elevated body temperature which causes destruction of gram-negative 
but not gram-positive microbes. 



The endodontic microbial



 Studies using (culture-dependent) approaches have allowed recognition of several 

candidate endodontic pathogens. 

 More recently, with the advent of (culture-independent molecular biology 

techniques), not only have the findings from culture studies been confirmed, but a 

great deal of new information has also been added to the knowledge of the 

microbiota associated with different types of endodontic infections.

 Some of root canal microbes:

1. Alpha-Hemolytic streptococci ( S.mitis ; S.salivarius).

2. Enterococci ( E.faecalis).

3. Staphylococci ( S.epidermidis).

4. Corynebacterium species (diphtheroids).

5. Lactobacillus species.

6. Candida species ( C.albicans).









Oral pathways of infection



 Once infection occurs in the pulp, there are several possible pathways of infection 
which are:

1. It can remain in the pulp and stimulate the formation of granuloma, radicular cyst, or 
condensing osteitis.

2. It can perforate through the root apex and form either an acute apical abscess or an 
acute periapical granuloma or radicular cyst.

3. It can perforate through the root apex and penetrate the nasal fossa and form a 
nasal abscess or penetrate the maxillary sinus and form maxillary sinusitis.

4. It can have recurrent flare-ups and form a chronic apical abscess and then create a 
path through the alveolar mucosa or skin. This path is called either a sinus tract ( if it 
is lined by granulomatous tissue) or fistula ( if it is lined by epithelium). 

 These pathways can drain :

I. Through the labial( or buccal) or palatal ( or lingual ) mucosa into the oral cavity.

II. Into the gingival sulcus ( or periodontal pocket)

III. Into the furcation region of molars.

IV. Through the skin of the face.

V. The infection can drain into the blood circulatory system and lymphatics.



Fistula



Bacteremia, 

Septicemia 

and Cellulitis



 Bacteremia

 Bacteria can be released into the bloodstream in the normal person following 

dental procedures, such as extraction, periodontal treatment and endodontic 

therapy.

 The alpha-hemolytic streptococci have been found most frequently. In the 

patient with a history of rheumatic fever who have heart murmur or mitral valve 

prolapse.

 Bacteria in the bloodstream may lead to the serious infective endocarditis.

 In healthy person, the bacteria are disposed of within 10 minutes by body's 

blood-clearing mechanisms.

 In patients whose defense mechanisms are impaired by drugs, disease, vitamin 

deficiencies, malnutrition, lake of sleep…etc. microbes can multiply causing 

serious or fatal diseases.

 No surgical endodontics therapy within the confines of the root canals, is the 

least likely dental procedure to cause bacteremia.





 Septicemia

 It is a serious, life-threatening bloodstream invasion by microbes and their noxious 

products.

 It generally occurs when resistance is impaired and/or infection is sever.

 It is associated with sever signs and symptoms.



 Cellulitis

 It is an acute inflammation of the alveolar, loose connective tissues and also it is a 

diffuse, spreading type of inflammation.

 Cellulitis is the clinical manifestation of what is called a flare-up.

 As the result of the access preparation, oxygen enters the root canal system, which 

may facilitate facultative anaerobes to multiply and interact with obligate an 

aerobes to produce inflammatory and edematous substances. 

 Over instrumentation may force microbes through the apex and produces sever 

inflammation.



Bacteria culturing in endodontic practice



 There are three reasons for culturing root canals:

1. To determine the bacteriologic status of the root canal.

2. To assess the efficiency of the debridement procedure.

3. To isolate microbial flora for antibiotic sensitivity and resistance 

profiles in cases of persistent infections.



 For the following reasons a culture test is not useful for determining when to 

obdurate a root canal system:

1. There are many causes for a (false-positive): failure in sterilization of the operating field and 

instruments, rubber dam leaks, use of unsterile paper points, air, breath and hand contamination; 

root fracture; infected maxillary sinus; patent sinus tract; periodontal disease with exposure of 

lateral canals; and incomplete seal of temporary restoration.

2. A (false-negative) culture can occur with the following: incomplete penetration of the paper point; 

use of the paper point that is too narrow; a relatively dry canal; undetectable microbes(hidden in 

the dentinal tubules, accessory or lateral canals or cementum lacunae); culturing at the termination 

of the visit; phagocytes in the sample; dormant(non active) microbes in the sample; presence of 

antimicrobial materials in the canal and insufficient incubation time.

3. A culture test does not reveal(discover) the microbial virulence, the microbial population or the 

host’s resistance. The host’s response is of major importance in determining when to obturate a 

root canal system.



Finally….

Bacteria isolated from root canals may 

themselves be infected….
*Stevens et al.,Oral Microbiol Immunol. 2009;24(4):278-84.

 So, if E. faecalis were to be cultured from a root canal – was the periapical lesion 

due to Enterococcal infection?



Who are we feeding?
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Intracanal medication





FUNCTIONS OF INTRA CANAL MEDICAMENT

 They disinfect the root canal system. 

 To reduce the number of microorganism and prevent the 

growth of any new micro organisms.

 Prevention or control of post treatment pain. 

Control of persistent periapical abscess (In weeping canal). 



IDEAL REQUIREMENTS OF INTRACANAL 

MEDICAMENTS 
1. It should be an effective germicide and fungicide.

2. It should be not irritating to the periapical tissues.

3. It should remain stable in solution.

4. It should be have prolonged antimicrobial effect.

5. It should be active in the presence of blood, serum and protein derivatives of 
tissues.

6. It should have low surface tension and easily diffusible.

7. It should not interfere with repair of periapical tissues.

8. It should not stain the tooth structure. 

9. It should not induce a cell mediated immune response. 

10.It should be easy to handle (mix & place and remove).

11.It should not be very expensive.





 Some types of intracanal medication:

1. Phenol : is a protoplasm poison and produces necrosis of soft tissue, is  highly 
effective in 1% to 2% for controlling microbes, at present it is rarely used as an ICM.

2. Eugenol : This is the chemical essence of oil of clove. It’s antiseptic and an anodyne. 
It is a constituent of most root canal sealer and used as a temporary sealing material. 
It inhibits intradental nerve impulses, at present it is rarely used as an ICM.

3. Camphorated phenol (CP) : is phenol liquefied in camphor. It is less toxic of the 
phenolic compounds.

4. Formocresol :is combination of formalin and cresol. The formalin is strong disinfectant 
that combine with albumin to form insoluble, undecomposable substance and fixes 
the tissue. It is highly irritating and must be used cautiously in canal in a diluted (1:50) 
and almost dry form. It is non-specific bacterial medicament most effective against 
aerobic and anaerobic organisms found in root canals. Also it is mutagenic and 
carcinogenic. It must placed in cotton pellet in the pulp champer of tooth and the 
vapors will penetrate the entire canal preparation.

5. Camphorated Mono-Chloro-Phenol (CMCP) :is more toxic than phenol but it is also 
more active antiseptic. It is less irritating than formocresol. It also prolongs the 
antimicrobial effect.

6. Tri-cresol formalin : the compound used in endodontics is a mixture of three isomers.

7. Formaldehyde : has an antimicrobial effect similar to that of formocresol with less 
toxicity.



8. CALCIUM HYDROXIDE: Introduced by Herman in 1920. It is one of the 

commonly used ICM. It is a broad spectrum anti microbial agent. It s antiseptic 

action probably relates to its high pH and its leaching action on necrotic pulp 

tissue. 

 It is best used in Weeping canals, where there is a constant clear or reddish 

exudate associated with large periapical lesion. The tooth will be often 

asymptomatic, culture will be usually - ve with no support of bacterial growth. 

In such cases calcium hydroxide is a excellent medicament to be used.

 Calcium hydroxide is best used in paste form when one anticipates an 

excessive delay between appointments. Calcium hydoxide has highest effect 

on endotoxin. i.e. inhibits lipopolysaccharides. Repair of periapical tissues after 

RCT of teeth periapical lesions was better when calcium hydoxide was used an 

ICM or dressing before obturation. 

 In cases of apical periodontitis, root canal dressing with calcium hydroxide 

produce definite signs of healing after only few days . 

 Calcium hydroxide can be used as a powder with various vehicles such as 

water, saline, L.A. Propleneglycol, glycerine etc. .Also now it’s came as syringe.



Antibiotics





 If swelling is minor in degree and limited in scope and can relieved 

by root canal or soft tissue drainage, antibiotic are not necessary.

 If root canal or soft tissue drainage are not effective within 24 hours, 

then antibiotic should be used to prevent serious complications.

With endodotically related infections, penicillin are the drugs of 

choice if no allergy exists.

 In case of allergy erythromycin is the drug of second choice.

 Broad-spectrum antibiotics, including ampicillin and tetracycline 

are less useful since endodontics infections are generally caused by 

gram-positive microbes which are usually susceptible to penicillin.

 Antibiotics should usually be given for approximately 5 days in order 

to eliminate the microbes.



Systemic drugs and 

supplements used in 

endodontics



Penicillin

 Incorporates Beta-Lactam in structure .

 Bactericidal.

 Short half life( regular doses).

 Accumulates in the kidney.

 Least Toxic Antibiotic.

 Amoxicillin Capsule 250mg OR 500mg, 

Oral suspension 125 and 250mg/5ml.

 Ampicillin Capsule 250mg OR 500mg. 

Oral suspension 100mg/ml,  125,250 and 500 mg/5 ml.

 Dosage: In adults and children over 20 Kgs----250 to 500 mg/8 hrs upto 4-

5gms/ day.

 In children 6-8 Kgs-----50 to 100 mg / 8 hrs   



 Augmentin----(Amoxicillin + Clavulanate potassium)  are given as 500 + 125 mg.

 Dosage: In adults and children over 20 Kgs----500+125 mg/6 hrs.

 In children and infants below 20 Kgs-----12.5 to 25 mg /Kg each 6 hrs   



Cephalosporin

 Similar in penicillin in chemical structure.

 Incorporates Beta-Lactam in structure .

 Bactericidal.

 Wide spectrum.

 1st ,2nd , 3rd ,4th and 5th generations.

 Cefazolin it’s inj and comes with 250 mg, 500 mg, 1 gm and 10 gm as powder.

 Dosage:  Adult 1-2 gms / 4-8 hrs.

 Infants over 3 months and children 13.3 and 24.7 mg /Kg / 4 hrs.



Consideration when using Penicillin and 

Cephalosporin

 Sever allergic reaction are rare with these group.

 If you are allergic to one then you could be allergic to other.

 Resistance to this group may happen.

 Beta-Lactamase Enzyme neutralizes them.

 Some antibiotics incorporate Clauvanic acid which make it 

resistance to enzyme.



Metronidazole
 Bactericidal.

 Mainly effects only anaerobic bacteria.

 Used in combination with other antibiotics like Amoxicillin and 

Augmentin. 

 Cause stomach upset.

 Darkened urine.

 It come with 250, 400 and 500 mg as tab. 

 Dosage : 2 gms as single dose or divided in two dose of 1 gm in 1 day 

(strong dose).

 Or 250 mg three times in day for 1 week. 



Erythromycin
 Bacteriostatic.

 Kill same range of bacteria like penicillin.

 Drug of choice with penicillin allergy.

 It is coated capsule came with 125 mg, 250 mg and 500 mg.

 Dosage : Adult 250 mg/ 6 hrs (Or) 500 mg/ 6-12 hrs.

Children 7.5 to 25 mg/ Kg/ 6 hrs



Clindamycin

 Bacteriostatic.

 Wide spectrum of action.

 Over growth of Clostridium difficile

 Can cause pseudomembranous Colitis. (inflammation of the large 

intestine resulting from infection with Clostridium difficile ).

 penetrates well into Abscesses. 



Tetracycline
 Bacteriostatic.

 Kills the broadest spectrum of bacteria.

 Excellent for Endo-Perio lesions.

 Not given to children, pregnant or lactating women which cause infant teeth 

discoloration.

 May cause Photosensitivity. 

 It came as oral suspensions 125 mg/ 5 ml , Capsule 100, 250 and 500 mg and 

also as inj  i.v. 100, 250 and 500 mg.

 Dosage :  inj  250-500 mg / 6 hrs

 In adults and children more than 8 yrs 100mg / 8 hrs OR 250 mg once daily.



Analgesic 

used in 

endodontic



 Analgesics are drugs given for pain relief. The two major types of analgesics 

are nonnarcotics and narcotics.

 The nonnarcotics act principally at peripheral nerve endings by inhibiting 

the synthesis of prostaglandins. They do not produce addiction or tolerance 

and their toxicity is much less than that of narcotics.

 The narcotics act within the central nervous system and do cause 

addiction and produce tolerance.



 Aspirin ( acetylsalicylic acid)

 It is widely used analgesic. It is contraindicated for patients recevinig
anticoagulants; those with gastric ulcer, asthma or allergic to it.

 A typical dose is one or two tablets(300mg-600mg) every 4 hours.

 Acetaminophen 

 It is useful in patient with aspirin allergies.

 Unlike aspirin, it dose not affect the action of anticoagulants or cause 
gastrointestinal bleeding.

 Usual dosage is one to two tablets (500mg) every 4 hours.

 Mefenamic acid

 This drug is useful for patient with aspirin allergies.

 The usual dose is two tablets (500mg)  at the onset, followed by one tablets 
(250mg) every 6 hours.



 The mefenamic acid  should not be given to the following patient:

1. Those with intestinal ulcer, asthma, abnormal kidney function or 

gastrointestinal inflammations.

2. Children under 14 years of age.

3. Women in the child bearing age or who are pregnant.

 Nutritional supplements 

 To aid in repair, the patient should be given sufficient proteins, minerals, 

vitamins A,C and B complex, and fluid ( about 2.5 liters of water daily).

 It has been shown that stress depletes the vitamin C level in the blood, 

and most patients experience stress before, during or after endodontic 

therapy.

 Therefore, a good practice to give these patients vitamins C pre-

endodontically and for a few days post-endodontically (500 mg twice a 

day, preferably in a sustained- or slow release capsule)




