
Furcation Involvement

and 

it’s Management

Dr.Gowtham K,

Senior Lecturer,
Department of Periodontology.



 Area of complex anatomic 

morphology that may be difficult or 

impossible to debride by routine 

periodontal instrumentation

 Furcation involvement – one clinical 

finding – advanced periodontitis –

poor prognosis 

The furcation lesion has been defined as ‘the

pathologic resorption of bone in the anatomic area of a

multirooted tooth where the roots diverge’

-American Academy of Periodontology



The root complex may be divided into two parts

Root trunk  - The root  trunk  represents the undivided region 

of the root

Root cone -The root cone  is  included in the divided region 

of the root complex

Entrance: The transitional    area between 

the undivided and the divided part of the root

Fornix: The roof of the furcation

The roof – [furcation fornix]

The surface immediately coronal to the root separation – [flute]

The area of root separation



 Plaque associated origin

 Contributing anatomical factors

 Endodontic origin

 Occlusal origin

 Iatrogenic origin

 Combined origin

Plaque associated origin

Extension of inflammatory disease processes 

into the furcation area leads to furcation defects



• Furcation entrance 
diameter

• Root trunk length

• Presence of root 
concavities

• Cervical enamel 
projections

• Enamel pearls

• Bi-furcation ridges



Furcation entrance diameter

60% of molar furcation entrances < 0.75 mm

Mandibular molars: Buccal wider than Lingual

Maxillary molars: Mesial > Distal > Buccal

Bower R.C et al. 

Journal of Periodontology  1979;50:23–27

Root Trunk Length

Short root trunk early involvement but 

more accessible

Longer root trunk late invasion but less 

accessible



Root concavities

Present on proximal root surfaces

May make instrumentation almost 

impossible

↑ plaque retention

Cervical enamel projections

• 8.6 – 28.6% of molars

• Mandibular & Maxillary 2nd molars

Masters & Hoskins 1964



Enamel pearls

Prevalence is less than cervical enamel projections

Incidence of 2.6 % 

Predominantly in maxillary 2nd molar

Bi-furcational ridges

Running across the roof of furcation connecting 

mesial and distal roots (Incidence – 73%)

Formed mostly of cementum

Everett (1958) 



Occlusal origin

Excessive occlusal forces  

Inflammation & tissue destruction in furca

Glickman [ 1966 ]

Pulpal pathology

Iatrogenic factors



 Rapid, localized, alveolar bone loss -
often seen associated with vertical 
root fractures

 If root fractures involve  trunk of a 
multi-rooted molar and extend into 
a furcation → rapidly forming 
isolated furcation defect

 Prognosis → Poor and usually 
results in the loss of such a tooth



GRADE - I

 Early or incipient stage

 Pocket formation into the furcation

 Intact interradicular bone

GRADE - II

 Pocket formation 

 Loss of interradicular bone

 Not extending to the opposite side 

[ portion of alveolar bone is still attached]



GRADE - III

 Complete loss of interradicular bone

 Pocket formation probable to the opposite 

side [ Through and through lesion ]

 Early grade III – opening may be filled 

with soft tissue

GRADE - IV

 Loss of attachment & recession seen

 Furcation is clearly visible to clinical 

examination

 ie .. Through and through lesion with 

gingival recession



Degree I : [ INITIAL ]
Horizontal loss of periodontal support not 

exceeding  1/3rd of   width  of  tooth

Degree II : [ PARTIAL ]
Horizontal loss of periodontal support exceeding  

1/3rd of width of  tooth, but not encompassing total 
width of furcation area   

Degree III :  [ TOTAL]

‘‘Through  & through’’ destruction of  periodontal 
tissues in furcation area   



Modification of Hamp’s classification 

Carnevale 1997 

Class I

< 3mm

Class II

3 or >3mm

Class III

Thru & 
Thru

Tarnow & Fletcher – 1984

Floor of the furca to the Roof of the furca

Sub Class 
A

1 – 3 mm

Sub Class 
B

4 – 6 mm 

Sub Class 
C

≥ 7 mm



Other classification systems are

 Ramjford and Ash - 1979 [ horizontal component ]

 Rosenberg’s classification - 1980

 Lindhe’s classification - 1983

 Basarba’s classification - 1990

 Hou & Tsai - 1997

 Hou et al. – 1998 [ horizontal & vertical components ]



The extent of furcation invasion is often difficult to diagnose, and therefore a combination 

of radiographs, clinical probing using a curved Naber’s probe is advisable

The buccal furca of  maxillary molars 

&

Buccal & lingual furcas of  mandibular molars --

normally accessible for examination by clinical 

probing

Distal furcation - located midway bucco-lingually  - probing    

from both sides

Mesial furcation - located 2/3rd towards palate - probed from 

palatal aspect



Slight radiographic change - furcation area should be 

investigated clinically, esp. if there is bone loss on 

adjacent roots

Diminished radiodensity in furcation area in which 

outlines of bony trabeculae are visible suggests furcation 

involvement

Whenever there is marked bone loss in relation to a single 

molar root, it may be assumed -- furcation is also 

involved



Perioscope

Introduced subgingivally to visualize furcation

Consist of re-usable fiber optic endoscope which fits 

onto the periodontal probes & ultrasonic instruments 

that have been designed to accept it

Transgingival Probing

Determine the contour of underlying bone  

• Reduces the underestimation following normal probing

• Greenberg et al (1976) sounding yielded accurate 

measurements when compared to surgical reentry

measurements



CBCT Data provided Substantial Information 

regarding

• Complete Furcation Anatomy,  Furcation 

Involvement

• CBCT Analysis revealed discrepancies in 

treatment recommendations for the majority of 

molars



Radiographic v/s Cone Beam Volumetric Tomography  [ Vertical Component Comparison ]

IOPA (From CEJ to Most 
Apical Point of the Defect)

CBVT (Sagittal) (From CEJ to Most Apical Point 
of the Defect)

6 mm 9 mm



Objectives :

 Elimination of microbial plaque

 Facilitate self maintenance 

 Prevent further attachment loss

 Obliterate furcation defects

 Restore normal function by regeneration functional apparatus 

and 

correcting pulpal pathology if present



Necessity 

Difficult for routine 
periodontal 

instrumentation

Difficult to maintain by 
routine home care

Clinical finding of 
furcation indicates 

advanced periodontitis 
and less favourable 

prognosis



FACTORS 

Severity of furcation 
invasion

Amount of remaining bone 
support

Status of abutment teeth

Strategic importance of the 
involved tooth

PROCEDURES

Root Curettage 

Odontoplasty

Osteoplasty

Root Resection

Hemisection 

Tunneling 

Regeneration 



Degree I Degree II Degree III

Maintain Furcation Scaling & Root Planing

Flap Curettage

Flap Curettage Flap Curettage

Increase Access to Furcation Apically Position Flap 

Odontoplasty

Osteoplasty , Osteotomy

Removal of Furcation Root Resection 

Hemisection

Root Resection

Hemisection

Closure of Furcation with 

New Attachment

Flap Curettage with Barrier 

Membrane (GTR)

Flap Curettage with Barrier 

Membrane (GTR)



Principles : Cattabriga et al 2000

Conservative

Regenerative 

Resective



Root 
planing

Scaling
Oral 

hygiene 
instructions

 Effective way of producing a satisfactory 

result in grade I & shallow grade II – less 

favourable in deeper sites

 Earlier the furcation is detected & treated 

good long term result is obtained

 Hand & powered instruments – used

 Residual calculus in furcation areas > 

than in non furcation involved teeth



Quetin Furcation 

Curettes

Diamond coated Files

Cavitron Slim line Inserts

1. Small disk shaped blades curve into the tooth 

and easily adapt into the  furcations

2.   Long terminal shanks allow access into deep  

narrow periodontal pockets 

O’Hehir Curettes



 Only scaling & root planing alone – no 

long term advantage

 High concentration of antimicrobials 

combined with conventional 

treatment have the potential of 

improving the clinical response at 

furcation sites during the supportive 

periodontal care – Tonetti et al…

Efficacy of subgingivally delivered 1.2-mg simvastatin 

in the treatment of individuals with class II furcation 

defects by A R Pradeep et al 2012 was found to have 

significant bone fill



 Reshaping of the tooth coronal to the 

furcation to improve access to plaque 

control

 Eliminate any facial grooves

enamel pearls

cervical enamel projections

▪ Potential complication is 

hypersensitivity

increased risk of root caries

[Goldman 1958, Fleischer et al 1989]



Indications

▪ A significant horizontal involvement of one or more furcations of a 

multirooted tooth

▪ Inability to adequately instrument the furcation by routine scaling and 

root planing

▪ Persistence of inflammation or exudate after adequate phase 1 therapy



Odontoplasty

Osteoplasty

& / or

Ostectomy

Furcationplasty

▪ Most effective in grade II furcation

▪ Remove the lip of defect to reduce horizontal depth

▪ Bone ramps into the furcation to enhance plaque control

▪ Reduce probing depths







Regenerative Resective

Osseous Surgical Therapy 



 Many surgical procedures using a variety 

of grafting materials have been tested on 

teeth with different classes of furcation 

involvement

 Deep two-walled or three- walled 

components may be suitable for 

reconstruction procedures



 Contain bone forming cells - Osteogenesis 

▪ Serve as a scaffold for bone formation -

Osteoconduction

 Matrix of the grafting material contains bone 

inductive substances - Osteoinduction stimulating 

both the regrowth of alveolar bone and the formation 

of new attachment





 GTR significantly improved the horizontal clinical 

attachment 

 GTR significantly improved vertical attachment 

and reduction in probing depth

21 Clinical trails [423 mandibular grade II furcation molars]

LINDHE 2003 – REVIEW 





Journal of Dental Sciences (2013) 

More Predictable outcome - degree II FI mandibular molars 

Less favourable results – degree III FI of max & mand molars

degree II FI of max. molars

[Pontoriero et al. 1989; Metzeler et al. 1991;Pontoriero & Lindhe 1995]



Treatment of Class II molar furcation involvement:

meta-analyses of reentry results

B.M. Kinaia, J.Steiger, A.L.Neely,et al

J Periodontol. 2011;82(3):413



Good  predictability

 The interproximal bone is located 

closer CEJ

 Comprehensive debridement

 Membrane is properly positioned

 Plaque control

Limited  predictability

 Morphology of the periodontal defect - in 

root complex often ‘horizontal’

 Anatomy of furcation  prevents 

instrumentation

 Changing gingival margins during healing 

may cause exposure



▪ The predictability of connective tissue attachment

gain is high using GTR for furcation involvement,

but new bone formation is not predictable in the

same area.

Schallhorn, Becker

 Reports have shown that bone regeneration is

increased by the use of bone grafts in combination

with GTR for new bone formation.

Schallhorn and McClain



 Enamel matrix derivative [ EMD ]

 Platelet-derived growth factor [ PDGF ]

 Platelet concentrates [ PRP, PRF ]

 Bone morphogenetic proteins [ BMPs ]

 Fibroblast growth factor [ FGF ]



Rossa et al 2000 Nevins et al 2003 Ryo Jimbo et al 2014 Mansouri et al 2012

Regeneration of Class III 

furcation defects in dogs  

with bFGF + GTR.

Demonstrated the use of 

purified rhPDGF-BB + 

Allograft leading to robust 

periodontal regeneration in 

both Class II furcation & 

intrabony defect

Effect of Brain-Derived 

Neurotrophic Factor (BDNF) 

on Periodontal Furcation 

Defects– non human primate 

– Class II furcation defect 

suggested

Mandibular class II furcation 

Bovine porous bone mineral 

[BPBM] with plasma rich 

growth factors [PRGF]

bFGF in smaller doses  may 

enhance regenerative  results  

in Class III furcation lesions , 

leading to greater filling with 

both mineralised  & non-

mineralised tissues.

1st report of demonstrating 

periodontal regeneration 

histologically in human class 

II furcation defects.

Use of BDNF in combination 

with a scaffold such as 

hyaluronic acid in periodontal 

furcation defects may be an 

effective treatment option

Healing but not statistically 

significant





Surgical removal of all or a portion of a tooth root



The surgical separation of a

multi rooted tooth, especially a mandibular molar,

through the furcation in such a way that a root and associated portion of the crown may be 

removed or restore



Is the splitting of a mandibular molar & retaining both the fragments so as to change the 

molar into two separate units



Periodontal 
indications

• Severe bone loss affecting one 
or more root

• Class II or III 

• Severe recession or dehiscence 
of a root

Endodontic 
indications

• Inability to successfully treat 
and fill a canal

• Root fracture or root 
perforation

• Severe root resorption

• Root caries

Prosthetic indications

• Caries with invasion of  the 
biological width

• Extreme root proximity



Periodontal Surgery Local Anatomy Endodontic Factors Restorative Factors

Systemic factors Fused roots Retained roots -

endodontically

untreatable 

Presence of cemented 

post in the remaining 

root

Poor oral hygiene Unfavourable tissue 

architecture

Excessive endodontic 

instrumentation of 

retained roots

Insufficient bone 

support around 

remaining roots

Excessive deepening of 

pulp chamber floor



 Length of root trunk

 Divergence between root cones

 Length & shape of root cones

 Fusion between root cones

 Amount of remaining bone support around 

individual roots

 Stability of individual roots

 Access for oral hygiene devices

 Edentulous span 

 Endodontics 



 Greatest amount of attachment loss 

 Eliminate the furcation and produce an easily 

maintainable 

 Greatest number of anatomic problems like severe 

curvature, developmental grooves or accessory and 

multiple canals

 Difficult for endodontist to treat

 Remove the root that best contributes to the elimination 

of periodontal problems on adjacent teeth



❖ Endodontic treatment 

❖ Provisional restoration 

❖ RSR 

❖ Periodontal surgery 

❖ Final Prosthesis

Structural integrity of root 

Minimal root dentin removed

Direct filling with amalgam/composite 

MASSIMO DESANCTIS & KEVIN G.MURPHY 

The role of resective  periodontal surgery in the treatment of

furcation defects

Periodontology 2000, Vol. 22



 30% of root resected molars had residual roots and ledges subgingivally.

 Incomplete removal of furcation flutes and root concavities creates plaque-retentive 

factors that may lead to the recurrence of periodontal defects  - Nevins & Cappetta 1998

 In addition, the use of posts and cores should be avoided if possible to reduce the risks of 

root fracture - Aabou-rass et al. 1982

 Narrow occlusal table and reduced cuspal inclines should be established to minimize 

excessive occlusal loads - Newell 1998





Survival of molar teeth after resective 

periodontal therapy 

– A retrospective study. J Clin 

Periodontol 2012; 39

Factors  affecting molar tooth survival after resective 

periodontal therapy:

Younger age at resection and splinting of resected teeth to 

neighbouring  teeth conferred significant positive effects

Teeth with reduced pre-treatment radiographic bone levels on 

the root(s) and teeth with pre-resective mobility of Degree II or 

above were at risk of earlier loss.  

COMMON REASONS FOR FAILURE

AFTER RESECTIVE THERAPY

Root fracture – Over instrumentation,

Inadequate   restoration

Poor tooth selection

Incomplete sectioning

Failure to diagnose other furcation

Failure to correct osseous deformities

Inadequate plaque control



Restorative materials in the treatment of furcation involvement

The goal was to improve plaque control by eliminating the automatic niches 

within the furcation where bacteria can accumulate

Zinc Oxide Eugenol cement

Silver Amalgam

GIC



LASER - Photodynamic Therapy













• Class I furcation involvement was not a significant risk factor, compared to no furcation involvement

• Risk factors for multi-rooted tooth loss in subjects treated for periodontitis and enrolled into a 

maintenance program were class II and III furcation involvement, smoking and a lack of compliance

• Non-smokers and former smokers did not differ with respect to multi-rooted tooth loss

• Tooth loss was less frequent in the mandible than the maxilla





The key to successful treatment of furcation involved teeth are the same 

as for any other periodontal problem 

Early diagnosis

Thorough treatment plan

Good oral hygiene  by the patient

Careful technical execution

Well designed & implemented maintenance phase




