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INTRODUCTION
Periodontal diseases are polymicrobial infections characterised by 
inflammation within the periodontal tissues. If left untreated in the 
initial stages, it leads to the progressive destruction of the periodontal 
ligament, alveolar bone and cementum [1,2]. Clinically these 
conditions manifest themselves by periodontal pocket formation, 
and at times are associated with gingival recession. In the posterior 
sextants, the progression of periodontal diseases results in invasion 
of the bifurcation and trifurcations of the multirooted teeth, which is 
termed as furcation involvement. Furcation involvement is usually 
seen in the maxillary and mandibular first molars as they are the 
teeth which are exposed to plaque for longer duration [3]. Furcation 
areas, if affected with periodontal diseases, present some of the 
greatest challenges to the success of periodontal therapy owing to 
its complex anatomic morphology, that is immensely strenuous and 
frequently inappropriate for adequate debridement.

The literature search reveals varying incidences of furcation 
involvement by different authors. Bissada NF et al., reported an 
incidence of 30.9% furcation involved molars in Egyptian skulls, 
Svardstrom G et al., reported 17-22 % of prevalence of furcation 
involvement in molars, while Ross IF et al., reported 90% and 35% 
incidence of furcation involvement in maxillary and mandibular 
molars respectively [4-6]. Furcation involvement is more common 
in maxillary molars than in the mandibular molars owing to the 
complex anatomy, bone density and inaccessibility of the surfaces 
for proper cleaning. The other reasons include the difficulties in 
properly diagnosing the presence and severity of destruction in 
furcation involved teeth.

Classification of diseases or conditions is known to be useful for 
the purpose of diagnosis, establishing prognosis and treatment 
planning. Till date, a number of classifications have been proposed 
to categorise furcation involvements which are based either on the 
extent of horizontal probing depths [7-12] or the vertical extent of 
loss of alveolar bone or a combination of the two [13,14]. All of 
them present limitations, because of varied anatomy of the furcation 
defects which makes it almost impossible to correlate all possible 
clinical scenarios in a comprehensive and concise manner [15].  
The currently popular classifications of the furcation involvement are 
arbitrarily based and heavily emphasize only on the horizontal or 

vertical probe penetration in to the furcation, which unfortunately 
has a very limited utility as far as devising an appropriate treatment 
plan for the concerned situation.

With a continuous improvement in the understanding of periodontal 
conditions and advent of better therapeutic modalities, it becomes 
imperative to maximise inclusion of differentials in clinical 
manifestations involving severity of alveolar bone destruction and 
gingival inter-relationships which will enable the clinician to address 
minute details during the treatment. This in fact has been one 
of the major limitations of the existing classification of furcation 
involvement. The proposed classification is one of the first attempts 
in developing a system which relates the severity of alveolar bone 
destruction horizontally as well as vertically in the furcation and the 
gingival positions, thus providing the examiner more accuracy in 
diagnosing the condition and optimising a precise treatment plan 
for the condition.

Proposed Classification:

Grade i - This type of furcation involvement is an inchoate or 
elementary lesion which develops by mild to moderate and uniform 
periodontal destruction extending into the flute of the furca, and 
manifesting itself with increased probing depth. There are no 
radiographic changes associated with this type of lesion.

Furcation involvements may or may not be associated with recession 
of the marginal gingiva. So, depending on the position of marginal 
gingiva, it can be further sub-classified as:

Grade i a: It comprises of all the features of Grade I furcation 
involvement, with the normal position of gingival margin which is 
slightly coronal to the Cementoenamel Junction (CEJ).

treatment modality: The suggested treatment modality in such 
cases is scaling and odontoplasty [16].

Grade i b: It comprises of all features of Grade I furcation involvement, 
with the position of gingival margin, 0-3 mm apical to CEJ.

treatment modality: The suggested treatment modality in such 
cases is scaling and odontoplasty along with coronally advanced 
flap for the root coverage [17].

Grade i c: It comprises of all features of Grade I furcation involvement, 
with the position of gingival margin which is more than 3 mm apical 
to CEJ and may lead to mucogingival problem [Table/Fig-1,2].

Keywords: Gingival Recession, Prognosis, Treatment

AbsTRACT 
The presence of furcation involvement is one of the clinical indicators of periodontal disease which is considered an extremely 
demanding situation by clinicians in terms of successful management. With a continuous improvement in the understanding of 
periodontal conditions and advent of better therapeutic modalities, it becomes imperative to maximise inclusion of differentials in 
clinical manifestations involving severity of alveolar bone destruction and gingival inter-relationships while categorising furcation 
involvement. This has been one of the major limitations of the existing classification of furcation involvement. Furcation involvement 
is classified taking into account the vertical component, horizontal component and the position of gingival margin. This paper 
attempts in developing a classification system which relates to the severity of alveolar bone destruction in the furcation and the 
gingival positions.
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[Table/Fig-1]: Grade I furcation involvement: a) Grade Ia; b) Grade Ib; c) Grade Ic.

[Table/Fig-2]: Grade I furcation involvement: (a) Grade Ia; (b) Probe demonstrates 
gingival margin coronal to CEJ; (c) Grade Ib; (d) Gingival margin 3 mm apical to CEJ; 
(e) Grade Ic; (f) Gingival margin 5 mm apical to CEJ.

[Table/Fig-3]: Grade II furcation involvement: (a) Grade II Type 1a; (b) Grade II Type 
1b; (c) Grade II Type 1c; (d) Grade II Type 2a; (e) Grade II Type 2b; (f) Grade II Type 
2c.

Treatment modality: The suggested treatment modality in such cases 
is scaling and odontoplasty alongwith correction of mucogingival 
problem which may include a subepithelial connective gingival graft 
for increasing the width of attached gingiva [18].

Grade ii: This type of furcation involvement is a confined lesion 
which develops by moderate periodontal destruction of varying 
amount extending into the inter-radicular area, with an arched 
roof created by the furca and bordered by roots and bone. The 
lesion may appear on one or more aspects of the tooth without 
communicating with the other. Radiographs may reveal small areas 
of radiolucency in the furcation.

Depending upon the pattern of periodontal destruction in the 
furcation, this type of furcation involvement may further be sub-
classified as:   

Grade ii type 1– It comprises of all the features of Grade II furcation 
involvement, with uniform horizontal type of bone destruction in 
the furcation areas as assessed by clinical and/ or radiographic 
examination.

Grade ii type 2 – It comprises of all the features of Grade II furcation 
involvement, consisting of horizontal bone destruction with vertical 
component in the furcation areas as assessed by clinical and/ or 
radiographic examination.

Also, depending on the position of gingival margin, it can be further 
sub-classified as:

Grade ii type 1a– It comprises of all the features of Grade II Type 
1 furcation involvement with the normal position of gingival margin 
which is slightly coronal to the CEJ.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement [19].

Grade ii type 1b – It comprises of all the features of Grade II Type 
1 furcation involvement with the position of gingival margin which is 
0-3 mm apical to the CEJ.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement alongwith root coverage procedure 
[19,20].

Grade ii type 1c– It comprises of all the features of Grade II Type 
1 furcation involvement with the position of gingival margin which is 
more than 3 mm apical to the CEJ and may lead to mucogingival 
problem.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement along with correction of mucogingival 
problems [19-21].

Grade ii type 2a– It comprises of all the features of Grade II Type 
2 furcation involvement with the normal position of gingival margin 
which is slightly coronal to the CEJ.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration [19,20].

Grade ii type 2b– It comprises of all the features of Grade II Type 
2 furcation involvement with the position of gingival margin which is 
0-3 mm apical to the CEJ.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration. Procedures for root 
coverage may include coronally advanced flap [19-21].

Grade ii type 2c– It comprises of all the features of Grade II Type 
2 furcation involvement with the position of gingival margin which is 
more than 3 mm apical to the CEJ and may lead to mucogingival 
problem [Table/Fig-3].

treatment modality:  The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration alongwith procedure 
for the correction of mucogingival problems [19-21].



www.jcdr.net Natasha Gev Pajnigara et al., Classification system for furcation involvement

Journal of Clinical and Diagnostic Research. 2018 Aug, Vol-12(8): ZE01-ZE04 33

Grade iii – This type of furcation involvement is a complete lesion 
which develops by moderate to severe periodontal destruction in 
the furcation area permitting the passage of a probe bucco-lingually 
on the mandibular molars and bucco-mesially and bucco-distally 
on the maxillary molars. Radiographs may not reveal a distinct 
triangular radiolucency in the furcation in maxillary molars. 

Depending upon the pattern of periodontal destruction in the 
furcation, this type of furcation involvement may further be sub-
classified as:   

Grade iii type 1– It comprises of all the features of Grade III furcation 
involvement, with uniform horizontal type of bone destruction in 
the furcation areas as assessed by clinical and/or radiographic 
examination.

Grade iii type 2– It comprises of all the features of Grade III furcation 
involvement, consisting of horizontal bone destruction with vertical 
component in the furcation areas as assessed by clinical and/or 
radiographic examination.

Also, depending on the position of gingival margin, it can be 
subclassified as-

Grade iii type 1a– It comprises of all the features of Grade III Type 
1 furcation involvement with the normal position of gingival margin 
which is slightly coronal to the CEJ.

treatment modality:  The suggested treatment modality in such 
cases is open flap debridement which may be associated with 
bone augmentation, Guided tissue regeneration, root resection, 
bicuspidisation, tunnel preparation [19,20].

Grade iii type 1b– It comprises of all the features of Grade III Type 
1 furcation involvement with the position of gingival margin which is 
0-3 mm apical to the CEJ.

treatment modality:  The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration alongwith coronally 
advanced flap [19,20].

Grade iii type 1c– It comprises of all the features of Grade III Type 
1 furcation involvement with the position of gingival margin which is 
more than 3 mm apical to the CEJ and may lead to mucogingival 
problem. 

treatment modality:  The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration alongwith correction of 
mucogingival problems [19,20,22].

Grade iii type 2a– It comprises of all the features of Grade III Type 
2 furcation involvement with the normal position of gingival margin 
which is slightly coronal to the CEJ.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement which may be associated with 

bone augmentation or Guided tissue regeneration or root resection 
[19,20].

Grade iii type 2b– It comprises of all the features of Grade III Type 
2 furcation involvement with the position of gingival margin which is 
0-3 mm apical to the CEJ.

treatment modality: The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration alongwith coronally 
advanced flap [19,20].

Grade iii type 2c– It comprises of all the features of Grade III type 
2 furcation involvement with the position of gingival margin which is 
more than 3 mm apical to the CEJ and may lead to mucogingival 
problem [Table/Fig-4].

treatment modality: The suggested treatment modality in such 
cases is open flap debridement which may be associated with bone 
augmentation or Guided tissue regeneration along with correction 
of mucogingival problems [19,21,22].

The recession is measured at the mid buccal region in this 
classification system. 

The authors feel that a differentiation between horizontal and vertical 
component of bone destruction needs to be made in Grade II 

[Table/Fig-4]: Grade III furcation involvement: (a) Grade III Type 1a; (b) Grade III 
Type 1b; (c) Grade III Type 1c; (d) Grade III Type 2a; (e) Grade III Type 2b; (f) Grade 
III Type 2c. [Table/Fig-5]: Prognosis and treatment modalities decision tree.

Grade I

Grade I a
Scaling, Odontoplasty.

Prognosis – Excellent

Grade I b
Same as Grade I a + Coronally advanced flap.

Prognosis-  Good

Grade I c
Same as Grade I a + Correction of mucogingival problems.

Prognosis – Fair

Grade II

Grade II 
Type 1 a

Open flap debridement.

Prognosis- Excellent

Grade II 
Type 1 b

Same as Grade II Type 1 a+ Coronally advanced flap.

Prognosis -  Good     

Grade II 
Type 1 c

Same as Grade II Type 1a + Correction of mucogingival 
problems.

Prognosis – Fair

Grade II 
Type 2 a

Open flap debridement,  
Bone augmentation,
Guided tissue regeneration.

Prognosis- Excellent

Grade II 
Type 2 b

Same as Grade II Type 2 a + Coronally advanced flap.

Prognosis -  Good     

Grade II 
Type 2 c

Same as Grade II Type 2 a + Correction of mucogingival 
problems.

Prognosis – Fair

Grade 
III

Grade III 
Type1 a

Open flap debridement,  which may be associated with 
bone augmentation, Guided tissue regeneration, root 
resection, bicuspidisation, tunnel preparation

Prognosis – Good

Grade III 
Type1 b

Same as Grade III Type 1 a + Coronally advanced flap.

Prognosis -  Fair   

Grade III 
Type1 c

Same as Grade III Type 1 a + Correction of mucogingival 
problems.

Prognosis – Poor

Grade III 
Type2 a

Open flap debridement,  
Root resection,
Bone augmentation,
Guided tissue regeneration.

Prognosis – Good

Grade III 
Type 2 b

Same as Grade III Type 2 a + Coronally advanced flap.

Prognosis -  Fair   

Grade III 
Type2 c

Same as Grade III Type 2 a + Correction of mucogingival 
problems.

Prognosis – Poor
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furcation and Grade III furcation involvement, since it has been time 
and again established that vertical bone destruction will be better 
amenable and responsive to regenerative therapeutic modalities 
[23,24]. Periodontal regenerative procedures have evolved over time 
with current techniques and have enabled the therapists to achieve 
success in increasingly difficult cases. The clinical characteristics of 
periodontal defects including the vertical or angular bone loss are 
more amenable to the regenerative therapy [25]. Though Grade II 
furcation defects themselves are self containing lesions, however, 
the vertical component will add up to the additional bone walls as 
a source of regenerative cells thus yielding optimum regenerative 
tissue post-therapy. 

Therapeutic modalities for the correction of furcation defects 
have shown varying degrees of success, owing to the inherent 
complexities encountered within the hard and soft tissues in and 
adjacent to the furcation region. The ultimate goals of therapy 
in furcation areas includes arresting of the disease process, 
restoration of the lost attachment apparatus and maintaining the 
teeth in health and function with adequate aesthetics. However, 
the differences in furcation architecture along with the soft tissue 
positions pose a serious challenge to the efficacy of established 
modalities. In order to overcome these situations, specific 
treatment approaches have been proposed in each category of 
furcation involvement [Table/Fig-5].

The current comprehensive classification system is based on the 
evidence in the literature with regards to differing clinical conditions 
and therapeutic modalities utilized in the treatment of the same.

This classification system is probably the only one which takes 
into account the hard and soft tissue conditions around molars in 
periodontal diseases and can provide meaningful guidelines into 
advising a complete therapeutic correction of the defects. 

CONCLUsION
Accurate diagnosis, accomplished treatment, precise management 
and long-term retention of multirooted teeth in periodontal 
diseases have long been a challenge to the general clinician as 
well as periodontal specialists. This new classification system of 
furcation involvement is a more efficient guide to the clinician in 
proper diagnosis and treatment planning. It is not only based on 
the destruction of the alveolar bone, but also takes into account 
the soft tissue positions which are an important but all the more 
neglected aspects in therapeutic modalities. Treatment advocated 
towards correction of both will enable the clinician and the patient 
in establishing periodontal structures in normal or near normal 
conditions making it more amenable for long-term retention through 
oral hygiene measures.
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