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“Dense 

aggregates 

of bacteria 

sticking to 

the dentin 

wall”



“Microbial biofilms are populations of 

microorganisms that are concentrated at an 

interface and typically surrounded by an 

extracellular polymeric substance matrix”.

Hall-Stoodley L, Costerton JW, Stoodley P. Bacterial biofilms: 

from the natural environment to infectious diseases. Nat Rev 

Microbiol 2004; 2: 95-108.
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Bacteria are also seen in the lumen of the main canal, ramifications, and isthmuses 

as flocs and planktonic cells, either intermixed with necrotic pulp tissue or possibly 

suspended in a fluid phase



Bacterial flocs in clinical specimens may originate from the growth of cell 

aggregates/co-aggregates in a fluid or they may have detached from biofilms. 

Flocs may exhibit many of the same characteristics as biofilms, and are sometimes 

regarded as “planktonic biofilms”.

Siqueira JF, Rôças IN, Ricucci D. Biofilms in endodontic infection. Endodontic

Topics 2012; 22:33-49.



The biofilm community lifestyle provides microorganisms with a 

series of advantages and skills that are not observed for individual 

cells living in a free-floating (planktonic) state:

 Establishment of a broader habitat range for growth;

 Increased metabolic diversity and efficiency;

 Protection against competing microorganisms, host defenses, 

antimicrobial agents, and environmental stress;

 Enhanced pathogenicity.



ETIOLOGY OF PULPAL DISEASE

CARIES

PERIODONTAL DISEASE

NATURAL PERIODONTAL DISEASE / CARIES

ATTRITION

PHYSICAL TRAUMA

NEOPLASM

CAVITY PREPARATION WET / DRY

MEDICAMENTS

LINERS

IATROGENIC BASES

TEMPORARY DRESSINGS

IMPRESSION MATERIALS

RESTORATIVE SYSTEMS





25x



400x100x



400x100x



400x100x



Deep caries
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Pulpotomy???
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Morphological aspects of the 

biofilm
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Conclusions

The overall findings are consistent with 

acceptable criteria to include apical 

periodontitis in the set of biofilm induced 

diseases. Biofilm morphologic structure 

varied from case to case and no unique 

pattern for endodontic infections was 

identified. Biofilms are more likely to be 

present in association with longstanding 

pathologic processes, including large lesions 

and cysts.

Methods

The material comprised biopsy specimens 

from 106 (64 untreated and 42 treated) roots 

of teeth with apical periodontitis.

Overall, intraradicular biofilm arrangements 

were observed in the apical segment of 

77% of the root canals.



Bacterial biofilms were visualized in 62% and 82% of the 

root canals of teeth with small and large radiographic 

lesions, respectively.

All canals with very large lesions harbored intraradicular 

biofilms. Biofilms were significantly associated with 

epithelialized lesions (cysts and epithelialized granulomas 

or abscesses) (p < 0.001). The overall prevalence of 

biofilms in cysts, abscesses, and granulomas was 95%, 

83%, and 69.5%, respectively. No correlation was found 

between biofilms and clinical symptoms or sinus tract 

presence (p > 0.05). 

Extraradicular biofilms were observed in only 6% of the 

cases.
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Ricucci D, Loghin S, Siqueira JF Jr. 

Exuberant infection in a lateral canal as the cause of short-

term endodontic treatment failure: report of a case. 

Journal of Endodontics 2013; 39:712-18.







• The root canals were prepared with rotary nickel-titanium (NiTi) 

files (ProFile in combination with GTX and FlexMaster).

• A #08 K-file was used to assure patency of the apical foramen by 

taking it 1 mm beyond the WL.

• Irrigation with 5% NaOCl.

• Final irrigation with 10% citric acid to remove the smear layer, 

followed by a final rinse with 2% chlorhexidine. These solutions 

were activated with ultrasonics for about 20 seconds each.

• The root canals were filled with gutta-percha and 2Seal using the 

Schilder´s vertical compaction technique. 
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Arnold M, Ricucci D, Siqueira JF Jr

Infection in a complex network of apical 

ramifications as the cause of persistent apical 

periodontitis: a case report

Journal of Endodontics 2013; 39:1179-84. 



Extension of the intracanal biofilm to the 

external root surface
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