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— Abstract

A clinical study of the width of attached gingiva in the deciduous,
mixed and permanent dentitions

Ji-Yeon Kim, Da-Woon Jung, Ki-Tae Park

Department of Pediatric Dentistry, Samsung Medical Center, Sungkyunkwan University School of Medicine

A certain width of attached gingiva is required to maintain gingival health. The purpose of this study
was to examine the dimensional changes in the width of attached gingiva and the depth of gingival sul-
cus among the deciduous, mixed and permanent dentitions and establish baseline information on the
width of attached gingiva in Korean children.

Eighty-eight children aged 4 to 14, who visited the Department of Pediatric Dentistry at Samsung
Medical Center, were selected and divided into 3 groups according to the periods of dentition: deciduous,
mixed and permanent dentitions. The width of keratinized gingiva and the depth of gingival sulcus were
measured in each group with a periodontal probe and the width of attached gingiva was determined.

The width of attached gingiva in maxillary and mandibular first molars increased significantly with age
after eruption in the permanent dentition (p{0.05). The sulcus depth significantly increased in newly
erupted permanent teeth with narrower width of attached gingiva (p<0.05) in all of the experimented
teeth with the exception of the mandibular central incisor during the transition period. The results sug-
gest that the mean width of attached gingiva does not increase steadily from the deciduous to the perma-

nent dentition.
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[. INTRODUCTION

Presence of attached gingiva (AG) is essential
for maintenance of gingival health and prevention of
recession. Adequate width of AG can better with-
stand gingival inflammation, trauma from tooth-
brushing, muscle pulls and forces from orthodontic
movement"”. However, the adequate width remains
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indefinite and the necessity of surgical interventions
of increasing attached gingiva, especially in children,
continues to be controversial®®. This controversy is
inevitable with the indefinite knowledge regarding
the dimensional changes of AG from the deciduous to
the permanent dentition.

Several studies have indicated that there is a tendency
for the width of AG to increase with age®'”. According to
Bowers®, the mean width of AG increased from decidu-
ous to adult dentition. Saario et al.'” also showed a sig-
nificant increase over permanent incisors and first mo-
lars of 6 to 12-year-old children and stated that an in-
adequate width of AG in the mixed dentition is a transi-



tory physiologic phenomenon which will correct itself
with continuous eruption of the permanent teeth.

On the other hand, Tenenbaum and Tenenbaum'?
did not observe an increase of AG from the deciduous
to permanent dentition. The AG of deciduous denti-
tion was wider with a deeper sulcus depth in com-
parison to the permanent dentition. It was concluded
that the steady decrease of sulcus depth at a rate
proportional to the eruption of the permanent teeth
resulted a concomitant increase of AG with age.
Other studies have also concluded that the actual
width of AG did not increase steadily with age*".

The purpose of this study was to establish a base-
line information on the width of facial/buccal AG in
Korean children in the deciduous, mixed and perma-
nent dentition and dimensional changes in the width
of attached gingiva and the depth of gingival sulcus
among the three periods of dentition.

I. MATERIALS AND METHODS

Eighty-eight children (45 males and 43 females)
between the ages of 4 and 14, who visited the
Department of Pediatric dentistry at Samsung
Medical Center, were selected for this study.

The selection criteria were as follows:

1. No clinical evidence of gingival and periodontal

inflammation
. No orthodontic treatment history or currently

required
. Absence of dental caries, restorations or frac-
tures below gingival margin
4. Not more than one tooth missing in posterior or
anterior segment

5. No medical history

The subjects were divided into 3 groups according
to the periods of dentition: deciduous, mixed and
permanent groups (Table 1). In order to compare the
width of AG in fully erupted teeth, certain teeth

Table 1. Distribution of subjects by gender and dentition
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were selected in each group for comparison. In Group
1 (deciduous dentition), deciduous central incisors
and first molars in both maxilla and mandible were
selected. In Group 2 (mixed dentition), permanent
central incisors, deciduous first molars and perma-
nent first molars were selected and in Group 3 (per-
manent dentition), permanent central incisors, first
premolars and first molars were selected.

The width of keratinized gingiva was measured to
the nearest 0.5 mm from the gingival margin to the
mucogingival junction on the mid-facial aspect of the
teeth, using a calibrated, flat periodontal probe
(Goldman-Fox, Hu-Friedy). Mucogingival junction
was delineated by jiggling the alveolar mucosa with a
blunt instrument. The depth of the gingival sulcus
was also measured to the nearest 0.5 mm with the
same probe on the mid-facial aspect. The width of
AG was calculated by subtracting the sulcus depth
from the width of keratinized gingiva.

Statistical Analysis

The means and standard deviations were computed
for the widths of AG and probing depths. The differ-
ences between the contralateral teeth within each
group were statistically analyzed with the Wilcoxon-
signed rank test. ANOVA was used to analyze the
differences among the three dentition groups as well
as the differences within each tooth by age.

. RESULTS

1. Attached gingiva dimensions by dentition pe-
riods

The mean width of AG between the contralateral
teeth within each dentition group showed no signifi-
cant difference. Thus, the data were pooled for
analysis. The mean and standard deviation of the
width of the AG in three dentition groups are shown
in Table 2. Generally, AG over the maxillary teeth
appeared to be wider than the corresponding mandi-
bular teeth in all dentition periods. There was a sta-
tistically significant increase of AG in both maxillary
and mandibular permanent first molars from mixed
to permanent dentition. However, the other teeth did
not show a significant change from deciduous to per-
manent dentition.
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depths in three dentition groups are shown in Table
3. There was a statistically significant increase of
The mean and standard deviation of the sulcus sulcus depth during the transition period in all of the

2. Sulcus depth dimensions by dentition periods

Table 2. Mean width and standard deviation (mm) of attached gingiva by tooth and dentition period

1.63 + (0.81)

Sl 2791

Mandible 2.03 = (1.02)

1.77 + (0.93)

1.29 + (0.79)

01 =
1.36 £ (0.78)

58 + (0.76)

87)

2.88 + (1.
174 + (0.81)*

* statistically significant (p{0.05)

Table 3. Mean and standard deviation {(mm) of sulcus depth by tooth and dentition period

T
Maxilla 1.11 £ (0.44)
Mandible 0.87 + (0.45)

Mandible 1.09 + (0.39)

1.81 + (0.73)

1.01 £ (0.34)

1.19 = (0.39) *

78 + (0.6
1.59 + (0.50)

* statistically significant (p<0.05)

Table 4. Mean width of attached gingiva (mm) and sulcus depth (mm) of maxillary deciduous central incisor to central

incisor by age

ac

2 +0.76

dex

4 12 29 1.38 =+ 0.38
5 12 3.38 £ 1.05 0.92 £ 0.19
6 12 321 £0.94 1.04 £ 0.58
7 12 275 £1.29 1.50 £ 0.67
8 24 248 £1.16 1.94 = 0.77*
9 14 2.96 = 0.66 1.93 = 0.76
10 22 2.98 £ 0.70 1.75 £ 0.67
11 16 2.78 £ 1.08 1.63 + 0.56
12 22 2.50 £ 1.05 1.567 £ 0.44
13 : 8 2.25 + 1.22 1.69 = 0.80
14 22 3.25 £ 0.72 1.07 + 0.44*

* statistically significant (p<0.05)
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Table 5. Mean width of attached gingiva (mm) and sulcus depth (mm) of maxillary deciduous first molar to first

premolar by age

154 + 0,62
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4 12 1.04 + 0.33
5 12 213 +1.05 1.13 £ 0.43
6 12 1.33 £ 0.49 0.88 £ 0.23
7 12 1.79 £ 1.01 1.00 £ 0.00
8 24 1.69 = 0.91 0.98 +0.28
9 14 207+ 112 0.71 £ 0.26
10 22 1.82 = 0.93 1.18 + 0.45
11 16 2.00 £1.03 1.34 = 0.47
12 22 2.02 = 0.96 1.34 £ 0.45
13 8 1.94 + 0.94 1.56 £ 0.56
14 22 2.16 = 0.62 1.05 £0.21

ge (years i
7 12 2.00 +1.00 167 + 0.54
8 24 2.19 +1.11 1.75 + 0.61
9 14 2.25 +1.27 161 = 0.53
10 22 2.16 + 1.15 2.00 + 0.87
11 16 341 + 1.38 2.00 + 0.58
12 22 2.98 + 1.80 1.64 + 0.47
13 8 2.56 + 1.21 1.94 +0.32
14 22 3.09 + 1.24 141 +0.48

Table 7. Mean width of attached gingiva (mm) and sulcus depth (mm) of mandibular deciduous central incisor to

central incisor by age

192 + 1.04

4 12 1.08 + 0.47
5 12 2.46 = 0.72 0.79 + 0.58
6 12 2.42 + 0.67 0.79 = 0.26
7 12 1.63 + 1.03 1.08 £ 0.19
8 24 1.29 + 0.61 1.08 =043
9 14 2.54 + 0.95 1.04 + 0.13
10 22 1.93 £ 0.89 1.30 £ 043
11 16 1.84 = 1.03 1.06 £ 0.40
12 ‘ 22 1.98 £ 0.93 1.05 £+ 0.15
13 8 244 +1.18 1.44 + 0.32
14 22 2.16 £ 1.53 0.95 + 0.43

examined teeth with the exception of the transition 3. Attached gingiva and sulcus depth dimensions

from mandibular deciduous central incisors to perma- by age and tooth type
nent central incisors. Also, there was no significant

The mean and standard deviation of the width of
the AG and sulcus depth by tooth and age are de-

picted in Tables 3 to 8. There was a statistically sig-

change of sulcus depth from mixed to permanent
dentition in permanent molars.
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Table 8. Mean width of attached gingiva (mm) and sulcus depth (mm) of mandibular deciduous first molar to first

12
12
12
24
14
22
16
22

22

1.67 = 0.49 0.92 +0.36
1.92 + 0.93 0.96 £ 0.40
1.04 + 0.50 0.96 = 0.33
1.38 £ 1.11 0.96 = 0.26
1.27 £0.77 0.96 = 0.33
1.39 £ 0.84 0.86 = 0.23
1.11 £ 0.58 1.27 £ 0.55
1.28 + 0.93 1.28 = 0.45
1.27 £ 0.72 1.20 + 0.30
1.63 £ 0.95 1.31 £ 0.37
1.55 £ 0.79 0.98 +£0.33

idth of attached g‘ingivq (mm

10
11
12
13
14

.83 £ 0.81 21 +0.33
0.92 = 0.64" 1.69 + 0.36"
1.39 £ 0.74 1.54 + 041
1.57 = 0.44 1.91 £ 045
1.22 £ 0.89 1.66 = 0.51
1.93 £ 0.64 1.64 £ 041
1.50 £ 0.85 1.69 + 0.46
2.16 = 0.81* 1.23 + 0.40*

* statistically significant (p<0.05)

nificant increase of AG between age 8 and
14(p=0.0007) with concomitant change of sulcus
depth(p=0.0272) for the mandibular permanent mo-
lar. Also, there was a significant change of sulcus
depth for the maxillary central incisor between age 8
and 14(p=0.0102).

V. DISCUSSION

Although there was no steady increase of attached
gingiva from the deciduous to the permanent denti-
tion, as it was speculated in some studies, the find-
ings of this study are in agreement with previous re-
ports suggesting a gradual increase of attached gingi-
va within the permanent dentition period in corre-
spondence to a reduction of sulcus depth. Under the
circumstances of the selection criteria stipulated for
this study, the permanent first molars demonstrated
a significant increase of attached gingiva from the
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mixed to the permanent dentition. This increase was
also accompanied by a significant reduction of sulcus
depth between age 8 and 14 for the mandibular per-
manent molars.

The dimensional changes of the attached gingiva
can be explained to be in relations to the decrease of
sulcus depth at a rate proportional to the increase of
the clinical crown height'®. Tenenbaum and Tene-
nbaum also reported that the gradual decrease of
sulcus depth results in an increase of attached gingi-
va to its adult width about 8 to 10 years after erup-
tion'®. This reduction of sulcus depth is attributed by
a coronal shift of the cementoenamel junction level in
absence of any retraction of the gingival margin and
a coronal extension of the connective tissue appara-
tus'™®. Although it was not statistically significant,
the central incisors and the first premolars also
showed a general tendency towards an increase of at-
tached gingiva with age.



However, the increase of attached gingiva in the
maxillary permanent first molars was not accompa-
nied by a concomitant decrease of sulcus depth. This
can partly be explained by the differences in the ages
of tooth eruption as well as the difficulty in accurate-
ly delineating the mucogingival junction in the max-
illary teeth compared to the mandible. Further in-
vestigation with longitudinal studies may be more
beneficial in determining this discrepancy of findings.

The adequate width of attached gingiva cannot be
determined solely on its measurement values, espe-
cially during the transition period. Individual vari-
ances regarding oral hygiene factors as well as the
possibility of its increase within the permanent den-
tition must be carefully considered before planning
surgical interventions. The baseline information ob-
tained in this study on the width of the attached gin-
giva and its dimensional changes during the mixed
and permanent dentition periods may be helpful in
determining children who are in need for mucogingi-
val surgical procedures for adequate zone of attached
gingiva.

V. CONCLUSIONS

1. The mean width of attached gingiva did not show
a significant increase from the deciduous to the
permanent dentition.

2. The width of attached gingiva in maxillary and
mandibular first molars increased significantly
within the permanent dentition with age (p<0.05).

3. The width of attached gingiva was generally wider

in the maxilla than in the mandible in all of the
dentition periods.

. There was a significant increase of sulcus depth in

newly erupted permanent teeth with narrower
width of attached gingiva (p<{0.05).
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