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ABSTRACT:

There are numerous vacillating etiologies of gingival overgrowth or gingival enlargement which most commonly
affects the connective tissue elements of the gingiva. Depending on the cause, the operator proposes the management
of gingival overgrowth. As far as the literature is concerned for all types of gingival overgrowth the consequences of
the treatment depends on the extent, severity and the etiopathogenesis behind it. Hence, we need to know various
methodologies to measure all these parameters for a successful means of treatment. Most common method of
assessment of the gingival overgrowth is with the help of a suitable index. Therefore focusing on all the indices for
gingival enlargement we have tried to describe various indices present in the literature for the benefit of clinician.
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NTRODUCTION:

Gingival enlargement is the proliferation and

intensification of the gingiva which is a prevailing

character of the diseased gingival tissues. As per

the literature “Gingival Enlargement” and
“Gingival Overgrowth” are the ongoing approved clinical
nomenclatures used to construe this clinical manifestation.
However “Hypertrophic Gingivitis”, “Gingival
Hypertrophy” and “Gingival Hyperplasia” were the former
histopathological loculations which are not applicable these
days considering that it is unable to differentiate clinically
in the increase in the number of cells or in the size of the
cells'. The former two clinical terminologies are well
accepted and thus is used in this review article abbreviated
as “GE” & “GO” respectively.

Various mechanisms have been described by the
investigators in the etiopathogenesis of GO. In
inflammatory GO, the microorganisms produces certain
toxic substances like collagenases, hyaluronidase,
chondriotin sulphate, proteases etc which cause damage to
the epithelium & connective tissue along with intercellular
components leading to widening of small capillaries and
venules with formation of capillary loops between
retepegs.” In this process the PMN’s undergo diapedesis
and emigration and thus cause cytotoxic alterations in
fibroblasts and decrease the production of collagen.
Similarly in drug induced gingival overgrowth (DIGO), the
collagenous components accumulate in the extracellular
compartment due to the disturbances in integrins specially
alpha 2 beta 1 integrin and alpha 2 integrin which are
specific receptors for type I collagen on fibroblasts and
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collagen phagocytosis respectively.’ Apart from integrins
there are disturbances in actin filaments also which are
involved in collagen internalization. However, in hormonal
enlargement the estrogen-progesterone mechanism plays a
pivotal role affecting the vascular permeability leading to
edema of tissues.*

In order to treat and prevent the recurrence of GO, the
operator must recognize the extent of the vertical and the
horizontal components as well as the severity of GO along
with its etiopathogenesis. There are numerous methods to
determine the severity of GO, out of which an index being
the most common. Different authors have proposed
different indices and got variable results. Hence the present
article reviews in detail all the indices proposed till date so
as to provide the clinician a systematic approach for using
multiple indices simultaneously and conveniently to define
a clinical scenario in routine periodontal practice.

VARIOUS INDICES:

1. Angelopoulos and Goaz (1972)° described an index for
measuring the vertical component of gingiva. Three
grades based on the enlargement covering the clinical
crown were described as:

a. Grade 0: None.

b.Grade I: Not more than 1/3 of the clinical
crown covered.

c. Grade II: Any part of the middle third of the
crown covered.

d.Grade III: Greater than 2/3™ of the crown
covered.

2. Miller and Damm (1992)*7 modified the original
Angelopoulos and Goaz index for enhanced assessment
of gingival overgrowth. The enlargement was divided
into a vertical and a horizontal component and
abbreviated as GOI index. The vertical component is
measured from cemento-enamel junction to the free
gingival margin and the horizontal component from the
enamel surface at the point of contact to the external
margin of the interdental papilla.

The vertical gingival overgrowth index is described as:

a. Grade 0: Normal gingival, no alteration

b.Grade 1: Minimal overgrowth, < 2mm, gingiva
covering the cervical third or less of the anatomic
crown.

c.Grade 2: Moderate overgrowth: 2 to 4 mm,
gingival covering the middle third of the
anatomic crown.

d.Grade 3: Severe overgrowth: >4mm, nodular
growth, gingival covering more than two thirds
of the dental crown.

The horizontal gingival overgrowth index is described as:

a. Grade 0: < Imm
b.Grade 1: 1 to 2 mm
c. Grade 2: > 2 mm

3. Seymour RA (1985)* described a gingival overgrowth

index (GOi), in which assessment of gingival

hyperplasia is done on plaster study casts that includes
both horizontal and vertical overgrowth focusing on the
anterior teeth since the overgrowth is more likely to
occur in this region. Various authors have suggested
that this index allows a three dimensional diagnosis of
gingival overgrowth.

Figure 1: A. Blunting of gingival margin, B. Lateral spread
of papilla across buccal tooth surface, C. Loss of normal
papilla form (marked encroachment of papilla).

The scores according to Seymour et al 1985 are:

a. 0 = No encroachment of the interdental papilla onto
the tooth surface

b. 1 = Mild encroachment of the interdental papilla,
producing a blunted appearance to papilla tip

c. 2 = Moderate encroachment, involving lateral spread
of papilla across buccal tooth surface of less than
one quarter of tooth width

d. 3 = Marked encroachment of papilla, i.e. more than
1/4™ tooth width. Loss of normal papilla form

A clinical score of greater than or equal to 2 was regarded

as clinically significant and such patients were considered

into clinically significant overgrowth category i.e. 2 or 3.

And those with little changes or no changes were given a

score of O or 1.

Ellis JS, Seymour RA et al (2001)° described a

photographic analysis of gingival overgrowth in which

photographs of the anterior buccal gingiva was taken with

camera of appropriate speed and an F-stop of 11, (Pentax K

1000 camera body, Tamron Sp 90 mm 1:25 lens, Cobra

Macro Ring flash). Focus was obtained at approximately

40 cm distance and the scoring was done with the help of

Harris and Ewalt index as described later.

4. Bokenkamp A and Bohnhorst B (1994)'*"" categorized
gingival overgrowth dimensions into the following
grades:

a. Grade 0: No signs of gingival overgrowth

b. Grade I: Gingival hyperplasia confined to interdental
papilla

c. Grade II: Hyperplasia of interdental papilla and
marginal gingival
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d. Grade III: Gingival hyperplasia covering at least
three-quarters of tooth crowns

5. Mc Gaw T et al (1987) "> " introduced a gingival
overgrowth index while describing a correlation
between cyclosporine induced gingival overgrowth and
dental plaque. They have grouped the overgrowth
ranging from O to 3 as shown below:

a. Score 0: No overgrowth, feather-edged gingival
margin

b.Score 1: Blunting of gingival margin; only
interdental papilla is involved

c. Score 2: Moderate gingival overgrowth (< 1/3 of
crown length)

d.Score 3: Marked gingival overgrowth (> 1/3 of
crown length)

Scores from 0 to 3 was assigned to every tooth for labial/

buccal and lingual/ palatal surfaces. It was considered from

midpoint of mesial papilla crossing the tooth to the
midpoint of distal papilla of the same tooth.

6. King GN et al (1993) ' established a gingival
enlargement index while conducting the study on renal
allograft recipients who were on cyclosporine A and
calcium antagonists. In this study the gingival
hyperplasia was evaluated using a hyperplastic index
(HI). In this method an alginate impressions of
maxillary and mandibular jaws were made and models
were prepared. On these models 12 anterior teeth i.e. 6
maxillary anterior and 6 mandibular anterior teeth were
assessed which comprised of evaluation of both
horizontal and vertical extension. In each dental arch
there were five gingival units which were calculated
from midpoint of one tooth to the midpoint of adjacent
tooth of both buccal and lingual surfaces of all 12 teeth.
In cases where one tooth was missing than premolar is
taken as a substitute. The vertical extension of the HI
index was assessed in an apico-coronal direction and
was scored by using a 4-point interval scale as given
below:

a. Grade 0: no gingival hyperplasia

b.Grade 1: Mild hyperplasia (blunting of gingival
margin)

c. Grade 2: Moderate hyperplasia (less than 1/2 of
crown length)

d. Grade 3: Marked hyperplasia (greater than 1/2 of
crown length)

The horizontal component (labio-lingual) of HI was

measured by using Seymour et al (1985) method on both

labial and lingual aspects and scored as:
a. Grade 0: Normal width of free gingival margin
b. Grade 1: thickening from the normal upto 2mm
c. Grade 2: thickening from the normal > 2mm

The maximum score that can be obtained from HI index is

5 and the vertical & horizontal extensions were added, thus

an individual score for each tooth is obtained. Therefore

total 20 gingival units were evaluated including upper &

lower and buccal & lingual surfaces and the definite degree
of hyperplasia were expressed as percentage. (Figure.2)

Figure 2: A. Vertical extension, B. Horizontal extension

Further Seymour and Smith (1991) suggested that subjects
showing HI score more than 30% are the only sufferers of
considerable gingival enlargement, hence King et al
alienated the subjects into two subgroups based on their
scores as:
» Responders (patients with a HI score
more than 30%)
» Non-responders (patients with a HI score
less than or equal t030%)

7. Harris and Ewalt (1942)'5 classified the enlargement
stages from grade O as no clinical evidence of
overgrowth to grade 4 as enlargement covering at least
3/4™ of total crown. It was later elaborated into five
categories (Modified Harris and Ewalt index) as
follows:

a. Score 0: No clinical hyperplasia

b. Score 1: Minimal, impression of increased density
plus increase stippling, firm, loss of corrugation,
lost knife edge margin, no increase in size of
papilla.

c. Score 2: Moderate, increase size of papilla, within
facio-proximal and linguo-proximal line angles,
rolled margins.

d. Score 3: Marked, encroachment upon anatomic
crown - < 50% inciso-gingivally or mesio-distally.

e. Score 4: Severe, encroachment upon anatomic
crown - > 50% inciso-gingivally or mesio-distally.

f.  Score 5: Interference with function.

8. Ingle JI et al (1959) '® measured the distances between
the gingival tissue and the incisal edge of all six anterior
teeth on a study casts with the help of a millimeter
scale. In this method three points were measured as
given below:

a. Incisal edge to mesial interdental papilla
b. Incisal edge to distal interdental papilla
c. Incisal edge to marginal gingival

From these measurements an average value was obtained

and compared to additional casts of the same patient during
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the treatment and charted as increase or decrease in the
hyperplasia levels.

Eva and Ingles (1999) 7 introduced a new index for
measuring gingival overgrowth caused due to drugs. In this
index for standardization, the buccal and lingual papillae
were scored separately. The criteria by which scores were
divided are as mentioned below:

a.

Grade 0: No overgrowth, firm adaptation of the
attached gingiva to the underlying alveolar bone.
There is slight stippling; there is no granular
appearance. A knife-edged papilla is present toward
the occlusal surface and no increase in density or size
of the gingiva.

Grade 1: Early overgrowth, as evidenced by an
increase in density of the gingiva with marked
stippling and granular appearance. The tip of the
papilla is rounded and the probing depth is less than
or equal to 3mm.

Grade 2: Moderate overgrowth, manifested by an
increase in the size of the papilla and/ or rolled
gingival margins. The contour of the margin is still
concave or straight. Also the enlargement has a
buccolingual dimension of up to 2mm, measured
from the tip of the papilla outward. The probing depth
is equal to or less than 6mm and the papilla is
somewhat retractable.

Grade 3: Marked overgrowth, represented by
encroachment of the gingiva onto the clinical crown.
Contour of the margin is convex rather than concave.
The enlargement has a buccolingual dimension of
approximately 3 mm or more, measured from the tip
of the papilla outward. The probing depth is greater
than 6mm and the papilla is clearly retractable.

Grade 4: Severe overgrowth, characterized by a
profound thickening of the gingiva. A large
percentage of the clinical crown is covered. The
papilla is retractable, the probing depth is greater than
6 mm and the buccolingual dimension is
approximately 3 mm.

10. Aas index (1963) '*: Aas index divides the quadrant into
sextants and were graded as:

a.

b.

Grade 0: No gingival enlargement. The gingiva
follows a normal contour on all teeth.

Grade 1: Slight or moderate gingival enlargement.
The interdental papillac have assumed a more
rounded blunt form; the gingival margin is slightly
thickened. The anatomical crowns are covered up to
one-third of the vestibular surfaces.

Grade 2: Marked gingival enlargement. The papillae
and the gingival margin cover from one-third to one-
half of the vestibular surfaces. In most cases, the
papillae are separated only by a V-shaped cleft.

Grade 3: Severe gingival enlargement. The gingiva
propria covers one-half to two-thirds of the vestibular
surfaces and protrudes 3-4 mm from the surface of
the teeth.

Grade 4: Very severe gingival enlargement. The
hyperplastic tissue covers from two-thirds to the
whole of the anatomical crowns in one or more
regions, and occlusion is rendered difficult, if not
prevented.

11. Babcock and Nelson (1964) 1% described an index which
has three gradings as:

12.

13.

a.
b.

C.

Minimal: No hyperplasia, or as little as to be dubious.
Moderate: Definite hyperplasia of gingiva, with
encroachment on the clinical crown of the teeth, but
with no interference of function.
Severe: Gingival enlargement
function.

interfering with

Miranda and Brunet index (2001) *° described an index in
which horizontal measurement of the enlargement is
possible. This index is also termed as nodullary papilla
index. In this index the measurement is carried out with
the help of a periodontal probe from the enamel surface
of the interdental contact point to the outer papillary
area. The scores of this index is as mentioned below:

a.
b.
c.

Score 0: Papilla thickness < 1 mm
Score 1: Papilla thickness 1- 2 mm
Score 2: Papilla thickness > 2 mm

Other miscellaneous indices:

a.

b.

Kimball (1939) *' described gingival overgrowth in a
very nonspecific way and divided into four grades.
Conard GJ (1974) 2 while measuring the levels of 5,
5- Diphenylhydantoin in human serum, saliva and
hyperplastic gingival described the scores for gingival
enlargement from O to 4 in which zero indicates no
clinical signs of hyperplasia and four indicates the
teeth were completely covered with hyperplastic
tissue.

Friskopp J and Klintmalm G (1986) > classified the
gingival overgrowth into three subtypes, from minute
to severe depending on the severity of the enlarged
tissue.

Daley TD et al (1986)  utilized 0 to 5 numbers for
categorizing each buccal and lingual aspect of the
interdental papilla and a mean score was calculated.
Barak S et al (1987) * had given a histological
classification depending on the length of the rete
ridges from grade 1 (Normal gingival- width of
epithelium from 0.30 to 0.50 mm) to grade 4 (Severe
hyperplasia- width of epithelium from 3.0 to 4.0).
Heijl L and Sundin Y (1988) *° scored mesial, buccal
and distal sites individually after visualizing the
changes in the size of the gingiva clinically.

Pasqualin F et al (1990) *"had focused on the extent
of the proliferated gingiva on the keratinized tissue
and the number of quadrants involved and classified
form grade O to grade 3.

Kitamura K et al (1990) *® measured the enlargement
with the help of a probe having color strips of 50 um
bands in five different colors which was inserted into
the sulcus under a stereoscopic dissecting microscope
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and the size of the gingiva was measured from the
free gingival margin to the bottom of the gingival
sulcus.

i. Hefti AF et al (1994) * graded the gingival
enlargement from grade 0 (no visible overgrowth) to
grade 3 (large masses of overgrowth). In this study
the examiners scored the enlargement by visualizing
the clinical photographs.

j. Nery EB et al (1995) ** incorporated the
interproximal region in the Angelopoulos and Goaz’s
method and thus modified the original index.

k. O’Valle F et al (1995) and Pernu HE et al (1992) '
classified gingival overgrowth into four categories
based on the amount of clinical crown covered by
tissue.

CONCLUSION:

Various gingival overgrowth indices have been proposed
for accurate measurement of the enlarged tissue to draw
conclusions regarding severity of the enlargement and the
treatment accordingly. However, the prognosis of the
involved tissue depends on both horizontal and vertical
components of the enlargement which was missing in most
of the indices described in this review. Additionally a
detailed description of the complete periodontium and
other factors should be incorporated as described in the
index given by Eva and Ingles which will facilitate proper
treatment approach for the diseased tissue. Also variations
exist between subjects in terms of etiological factors for
which King divided the subjects into responders and
nonresponders for drug induced gingival enlargement
which additionally helps to categorize the patients properly
for carrying out the studies on large scale.
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