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The clinical assessment of any residual dentition’s
periodontal support is an integral part of prostho-

dontic treatment planning. The ongoing status of sup-
port is evaluated clinically by measuring pocket depth,
attachment level, and tooth mobility, as well as by in-
traoral radiographs.1 In this study, an index for esti-
mating residual periodontal ligament support and the
corresponding occlusal support according to tooth
type is proposed.

Materials and Methods

Previously, Yamamoto et al2 provided data on the peri -
odontal ligament area for each tooth in both arches
(Table 1). The Normal Periodontal Ligament Index
(nPLI) for each individual tooth was calculated as the
ratio of the tooth’s normal periodontal ligament area to
the entire normal periodontal ligament area of the arch

(calculated for 14 unilateral maxillary and mandibular
teeth). The total nPLI of the 14 unilateral teeth was de-
termined to be 50, with a bilateral score of 100.
Therefore, the working formula was:

nPLI = [(individual tooth’s normal periodontal liga-
ment area / 3,869.7) � 100] / 2 

According to Yamamoto et al,2 the residual perio -
dontal ligament area percentage for each tooth (Y) can
be calculated as:

Y = a + bX

where a and b are coefficients of each tooth type (Table
1) and X is the attachment level (mm), defined as the
distance from the cementoenamel junction to the tip
of the inserted probe.1 This formula was applied to de-
rive a new index, the Residual Periodontal Ligament
Index (rPLI), as follows:

rPLI = nPLI � (Y / 100) = nPLI � [(a + bX) / 100] 

In this equation, nPLI is considered the initial index of
the rPLI.

To illustrate the applicability of the rPLI, the maxi-
mum and minimum total nPLI scores of the remaining
teeth corresponding to the Eichner classification for as-
sessing the average occlusal support numerically were
charted. Eichner classification is a system based on ex-
isting natural tooth contacts between the maxilla and
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mandible in the bilateral premolar and molar regions
(Table 2).3 Class A represents contact in all four oc-
clusal support zones and is divided into three sub-
classes: no tooth loss in both arches (A1), tooth loss in
one arch (A2), and tooth loss in both arches (A3).
Class B represents contact in three (B1), two (B2), or

one (B3) support zones or contact of the anterior teeth
only (B4). Class C represents an absence of tooth con-
tact and is divided into subclasses C1 (no contact of the
remaining teeth in both arches), C2 (edentulous in one
arch), and C3 (edentulous in both arches).
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Table 1 Root Length, Root Surface Area, and nPLI and rPLI of Each Tooth

Root length (mm) Root surface area (mm2) nPLI rPLI

Maxilla
Central incisor 12.2 200.7 2.6 2.6 � (97.4–8.52X) / 100
Lateral incisor 13.4 202.9 2.6 2.6 � (97.7–8.73X) / 100
Canine 16.6 291.9 3.8 3.8 � (99.4–7.09X) / 100
First premolar 12.9 249.4 3.2 3.2 � (98.2–8.53X) / 100
Second premolar 13.9 232.9 3.0 3.0 � (96.6–8.67X) / 100
First molar 13.5 467.7 6.0 6.0 � (102.4–8.28X) / 100
Second molar 12.7 368.4 4.8 4.8 � (99.8–8.49X) / 100

Mandible
Central incisor 12.0 159.5 2.1 2.1 � (98.2–8.00X) / 100
Lateral incisor 12.6 180.0 2.3 2.3 � (98.9–8.90X) / 100
Canine 14.9 265.2 3.4 3.4 � (98.7–7.67X) / 100
First premolar 14.7 237.5 3.1 3.1 � (97.2–8.16X) / 100
Second premolar 14.0 212.4 2.7 2.7 � (96.5–8.56X) / 100
First molar 12.6 432.8 5.6 5.6 � (100.7–7.99X) / 100
Second molar 12.6 368.4 4.8 4.8 � (98.9–8.42X) / 100

Data were obtained from Yamamoto et al.2

nPLI = Normal Periodontal Ligament Index; rPLI = Residual Periodontal Ligament Index.

Table 2 Eichner Classification of Occlusal Support

Classification M2 M1 PM2 PM1 C LI CI CI LI C PM1 PM2 M1 M2

A1
Maxilla O O O O O O O O O O O O O O
Mandible O O O O O O O O O O O O O O

A2
Maxilla O O O O O O O O O O O O O O
Mandible O X O O O O O O O O O O X O

A3
Maxilla O X O O O O O O O O O O X O
Mandible O X O O O O O O O O O O X O

B1
Maxilla O X O O O O O O O O O O X O
Mandible X X O O O O O O O O O O X O

B2
Maxilla O X O O O O O O O O O O X O
Mandible X X O O O O O O O O O O X X

B3
Maxilla X X X X O O O O O O O X X X
Mandible X X X O O O O O O O O X X X

B4
Maxilla X X X X O O O O O O X X X X
Mandible X X X X O O O O O O X X X X

C1
Maxilla X X X X O X X X X O X X X X
Mandible X X X X X O O O O X X X X X

C2
Maxilla X X X X X X X X X X X X X X
Mandible X X X X O O O O O O X X X X

C3
Maxilla X X X X X X X X X X X X X X
Mandible X X X X X X X X X X X X X X

M2 = second molar; M1 = first molar; PM2 = second premolar; PM1 = first premolar; C = canine; LI = lateral incisor; CI = central incisor; 
O = tooth present; X = tooth lost.
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Results

The rPLI of each tooth type is shown in Table 1, and the
maximum and minimum total nPLI scores of the re-
maining teeth corresponding to Eichner classification
are shown in Fig 1. The total nPLI scores in classes A,
B, and C were in the range of 30.6 to 100, 4.7 to 94.2,
and 0.0 to 52.0, respectively. When the remaining teeth
lost periodontal support, the total rPLI score was lower
than the total nPLI score.

Discussion

When designing fixed and removable partial dentures,
the occlusal support of the remaining teeth is usually as-
sessed on the assumption that these teeth have normal
optimal periodontal ligament support.4 However, the
residual periodontal ligament area has not been as-
sessed for determining occlusal support. Therefore, the
rPLI was developed and applied to determine the aver-
age occlusal support in terms of Eichner classification.
For example, the total nPLI score of a shortened dental
arch comprising anterior and premolar teeth (ie, class
B2) to fulfill the requirements of a functional dentition
is 57.7. Since first molar contacts are presumed to play
an important role in oral health–related quality of life,5

the total nPLI score of a dental arch comprising ante-
rior, premolar, and first molar teeth (ie, class A3) would
be 81.0, approximately 40% higher than that of class B2.
Therefore, the rPLI could be a suitable tool in epidemi-
ologic research on the progression of tooth loss and the
survival rate of prostheses. Moreover, it could also be
used in the selection of abutment teeth for fixed partial
dentures in the context of Ante’s law.4 In future studies,
the suitability of the rPLI for prosthodontic treatment

planning, such as in selecting abutment teeth, estab-
lishing criteria for tooth extraction, choosing implants,
and determining the optimal extent of denture base
areas, will be verified.

Conclusion

The rPLI was developed to estimate the residual peri-
odontal ligament support in partially edentulous pa-
tients as an adjunct during prosthodontic treatment
planning. The index assesses average residual occlusal
support in the context of Eichner classification.
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Fig 1 Maximum (blue) and min-
imum (red) total nPLI scores of
the remaining teeth correspond-
ing to Eichner classification. 
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