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The thickness of posterior buccal
attached gingiva at common miniscrew
insertion sites in subjects with different
facial types

Ozer Alkan® and Yesim Kaya®
Ankara and Van, Turkey

Introduction: The purpose of this study was to assess the thicknesses of maxillary and mandibular posterior
buccal approximal attached gingiva at common miniscrew insertion sites, which has critical importance in deter-
mining miniscrew length, in subjects with different facial types. Methods: One hundred seventy-four subjects
with no transversal skeletal discrepancy were included in this study. The facial types of these subjects were
evaluated in the sagittal and vertical directions. In the sagittal direction, the subjects were assigned into 3
groups: skeletal Class |, Il, and lll. Also, each of these groups was divided into subgroups in the vertical
direction: low angle, norm, and high angle. Transgingival probing was used to measure the thickness of the
buccal attached gingiva. Results: The thickness of the buccal attached gingiva between the second
premolar-first molar ranged from 1.18 = 0.33 to 1.46 = 0.28 mm and from 1.28 = 0.30 to 1.58 = 0.37 mm in
the maxilla and mandible, respectively. The thickness of the buccal attached gingiva between the first-second
molars ranged from 1.31 = 0.41 to 1.60 = 0.62 mm and from 1.36 = 0.43 to 1.72 = 0.52 mm in the maxilla
and mandible, respectively. In terms of the thicknesses of the buccal attached gingiva of second premolar-
first molar and first-second molars, no statistically significant difference was found between subjects with
different facial types. Conclusions: It was determined that the thicknesses of maxillary and mandibular posterior
buccal approximal attached gingiva varied between 1.18-1.72. At this point, the insertion of miniscrews of 7-
8 mm in length was recommended for maxillary and mandibular posterior buccal regions, in order to obtain

adequate insertion depth. (Am J Orthod Dentofacial Orthop 2019;156:800-7)

nchorage, which is an important factor in
achieving treatment goals in orthodontics, is
defied as resistance to unwanted tooth move-
ments."” In the past, extraoral and intraoral appliances
were commonly used for anchorage reinforcement.””’
However, anchorage loss was observed with the use of
intraoral appliances, and extraoral appliances do not
provide reliable anchorage without patient cooperation.’
For this reason, skeletal anchorage reinforcement methods
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such as a dental implant, miniplate, and miniscrew have
become widespread.”’

The advantages of miniscrew, compared with mini-
plates and dental implants, are small size, availability of
many inserting regions in the oral cavity, low cost, and
easy insertion and removal.”* However, during the use
of miniscrew, complications including inflammation
and infection of the soft tissue, injury to the adjacent
structures and lack of initial stability can be observed.”®
Among these, the lack of initial stability is related to
many factors such as the angulation of miniscrew to the
bone, insertion torques, facial types, insertion sites,
quality and quantity of cortical bone, length of
miniscrew, and thickness of the gingiva.">°

The insertion depth of the miniscrew, which is recom-
mended to be a minimum of 6 mm, is more important
than the quality and quantity of cortical bone or its location
for initial stability.>”® In addition, the body of scholarly
research demonstrates that the length of the miniscrews
inserted in the interradicular space varied between
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6-12 mm.*? Therefore, the thickness of the gingiva at the conditions; the teeth were in centric occlusion with
miniscrew insertion sites have become an important relaxed and closed lip position, the Frankfurt horizontal
factor in determining the length of the miniscrew.” plane parallel to the floor and the sagittal plane at right
The thickness of the gingiva may vary because of the angles to the path of the X-ray. Then, these images were
anatomical sites in the mouth and seems to be influ- traced digitally with NemoCeph NX 2005 (Nemotec, Ma-
enced by age, gender, development and growth, tooth drid, Spain) program by one investigator (Y.K.).
shape and position, and facial types.'”"" In addition, it ANB angle was examined as to whether the subjects
has been determined that the interradicular space belonged to the skeletal Class 1, 11, or 111 groups, in the
between maxillary and mandibular second premolar- sagittal direction. Then, each of these groups was evalu-
first molars and first-second molars are the most appro- ated according to SN/GoGn angle for assigning the sub-
priate anatomical sites for miniscrew insertion.®'*"? jects to low angle, norm, and high angle groups in the
This study aimed to investigate the thickness of vertical direction. A total of 9 groups were created.
the buccal approximal attached gingiva at common 2.65 £ 1.63° and 31.66 * 5.25° were accepted as
miniscrew insertion sites, which have critical importance norm values for ANB and SN/GoGn angles, respectively.'®
in determining miniscrew length, in subjects with The thicknesses of buccal approximal attached
different facial types. Although some studies have gingiva were examined from the interradicular space be-
evaluated the thicknesses of maxillary and mandibular tween the second premolar-first molars and first-second
posterior buccal approximal attached gingiva with molars, in the maxilla and mandible. The measurements
different measurement techniques,”'*'” no study in were performed 4-6 mm apical from the cementoenamel
the literature has evaluated it in subjects with different junction in the maxilla and as apical as possible in the
facial types. The alternative (H;) hypothesis was that mandible, with transgingival probing under topic anes-
the thicknesses of posterior buccal approximal thesia (Xylocaine spray, Vemcain 10% lidocaine; Vem,
attached gingiva vary based on different facial types. Istanbul, Turkey; Fig 2).
A 10-mm endodontic spreader (G-Star Medical,
MATERIAL AND METHODS Guangdong, China) with silicon stopper was perpendicu-

The study comprised 108 females (mean age: larly positioned to the long axis of the interradicular space
17.47 + 4.10 years) and 66 males (mean age: and inserted into the soft tissue until feeling resistance of

16.64 = 2.80 years) all of whom presented to the the alyeolar bone: After tbe s.ﬂicon stopper was adjusted
to be in contact with the gingiva, the endodontic spreader

Department of Orthodontics, Faculty of Dentistry at i
was carefully removed. The penetration depth between

Van Yuzinct Y1l University, between June 2017 and : ) o
June 2018. Informed consent of the participants in the the tip .Of the ef_ldOdOY]U‘C spregder a.nd silicon Stopp?r
study was obtained. The study protocol was approved was regls.tered using a dlgltal caliper with 0.01-mm sensi-
by the Ethics Committee of Faculty of Medicine, of tivity (Mitutoyo Corporation, Kanagawa, Japan).

Van Yiiziinel Y1 University (B.30.2.YYU.0.01.00.00/33).

The inclusion criteria included no previous orthodon-
tic treatment, no transversal skeletal discrepancy, no sys-
temic disease and related medication, no antibiotics
medication within the last 6 months, no pregnancy
and lactation, and no history of fixed or removable pros-
thodontic restorations. Subjects with gingival swelling,
destructive periodontal disease, severe posterior crowd-
ing, permanent teeth extraction, and ectopically posi-
tioned teeth were not included in this study.

Periodontal evaluation of the subjects was performed
from the mesial and distal surfaces of all teeth, using a
periodontal probe (PQW7 Williams; Hu-Friedy, Chicago,
111; Fig 1). Plaque index,'® gingival index,'” and probing
pocket depth were recorded.

For assigning the subjects to a facial type, lateral
cephalometric radiographs taken with the Sirona Ortho-
phos XG imaging system (Bensheim, Germany) were Fig 1. Pocket probing depth measurement using a peri-
used. All images were obtained under standard odontal probe.
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analysis (2-way ANOVA) was performed to determine
whether there was any difference concerning different
facial types in the sagittal and vertical direction.
Following the factorial variance analysis, Duncan
multiple-range test was performed to determine signif-
icant differences among the groups in case of significant
P values. All statistical analyses were carried out using
SPSS software for Windows software (version 22.0;
1BM, Armonk, N.Y.) and the level of statistical signifi-
cance was set at 5%.

Because the SD ranged from 0.2-1.0 in previous
studies, we considered the SD to be 0.8. Furthermore,
for the 5% type 1 error, the effect size and Z value
were assumed to be 0.4 and 1.96, respectively. Based
on this information, the sample size was found to be
minimum 15.4 (= 15) according to the equation of sam-
ple size calculation (n = Z* ¢%/d?).

RESULTS

Fig 2. Measurements of the thicknesses of maxillary and The plaque index, 91'”9"Y3‘ index fmd probing poc}<et
mandibular buccal approximal attached gingiva. depth measurements used in the periodontal evaluation

were not statistically significant between the groups
(Table 1). Also, in terms of the ANB and SN/GoGn angles,

For each region, all measurements were repeated no statistically significant difference was found between
twice at 10-minute intervals by the same investigator the different vertical classifications in the same sagittal
(Y.K.). After the arithmetical mean of these 2 measure- group and the different sagittal classifications in the
ments, the gingival thickness of each region was deter- same vertical group, respectively (Table 11).
mined. Spearman’s correlation coefficient was used to In the maxilla, generally, males had significantly
evaluate the intraexaminer agreement and was high thicker buccal approximal attached gingiva than
(0.932; P <0.001). females, except for right second premolar-first molars.

However, in the mandible the thickness of buccal
Statistical analysis approximal attached gingiva showed no significant dif-

Descriptive statistics for the considered parameters ference between females and males (Table 111).
were presented as mean, standard deviation (SD), and There was no statistically significant difference be-
minimum and maximum values. Factorial variance tween the right and left sides of the same jaw in the

Table I. Plaque index, gingival index, and probing depth measurements

Vertical classification

Low angle Norm High angle
Skeletal
classification n Mean = SD n Mean = SD n Mean += SD P value
Plaque index Skeletal Class 1 20 1.09 £ 0.14 20 1.15 £ 0.28 20 1.08 = 0.10 0.491
Skeletal Class 11 20 1.16 = 0.35 20 1.10 £ 0.12 20 1.21 £ 0.31 0.488
Skeletal Class 111 18 1.20 = 0.22 18 1.16 = 0.21 18 1.25 = 0.26 0.563
P value 0.364 0.690 0.081
Gingival index Skeletal Class 1 20 0.43 £ 0.50 20 0.41 £ 0.48 20 0.44 = 0.58 0.362
Skeletal Class 11 20 0.37 = 0.43 20 0.43 * 0.57 20 0.31 = 0.41 0.750
Skeletal Class 111 18 0.28 £ 0.37 18 0.30 £ 0.43 18 0.58 £ 0.55 0.69
P value 0.121 0.720 0.317
Probing depth (mm) Skeletal Class 1 20 1.68 = 0.47 20 1.75 = 0.42 20 1.97 = 0.30 0.187
Skeletal Class 11 20 1.77 = 0.40 20 1.95 = 0.30 20 1.73 £ 0.54 0.244
Skeletal Class 111 18 1.67 = 0.44 18 1.70 = 0.34 18 1.75 £ 0.57 0.884
P value 0.222 0.182 0.232
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Table Il. Cephalometric measurements

Vertical classification

Low angle Norm High angle
Skeletal
classification n Mean = SD n Mean = SD n Mean = SD P value
ANB angle Skeletal Class 1 20 3.99 * 7.58" 20 2.70 = 0.85° 20 2.93 * 0.84° 0.622
Skeletal Class Tl 20 6.01 = 1.13 20 5.63 = 1.01° 20 7.03 * 1.90° 0.321
Skeletal Class 111 18 -1.12 * 1.62° 18 -1.19 * 1.51¢ 18 -1.32 * 0.89° 0.148
P value 0.001* 0.001* 0.001*
SN/GoGn angle Skeletal Class 1 20 24.06 + 2.65" 20 32.71 + 1.67° 20 41.14 + 4.88¢ 0.001"
Skeletal Class Tl 20 25.21 * 1.85° 20 33.52 + 1.61° 20 39.90 * 3.259 0.001"
Skeletal Class 111 18 25.16 * 2.14 18 32.18 * 2.28° 18 40.44 + 3.949 0.001"
P value 0.212 0.970 0.631

Mean values with same subscript are not significantly different from each other.

*Significant difference @b, Ipetween the saggital classification (1, 11, 11) in same vertical group (low, normal, and high); ]\Signiﬁcant differences

d, e, )

between the different vertical classifications (low, normal, and high) in the same sagittal group (1, 11, 11).

thickness of the buccal approximal attached gingiva. The
thickness of buccal attached gingiva between the second
premolar-first molar ranged from 1.18 = 0.33 to
146 = 0.28 mm and from 1.28 = 0.30 to
1.58 = 0.37 mm in the maxilla and mandible, respec-
tively. Also, the thicknesses of buccal attached gingiva
between the first-second molars ranged from
1.31 £ 041 to 1.60 = 0.62 mm and from
1.36 = 0.43 to 1.72 = 0.52 mm in the maxilla and
mandible, respectively. No statistically significant differ-
ence was found between the subjects with different
facial types, in the gingival thicknesses of buccal
attached gingiva between the maxillary and mandibular
second premolar-first molar and first-second molars
(Tables 1V and V).

DISCUSSION

During insertion, miniscrews are placed close to the
dental roots for both soft and hard tissues by perforating
the gingiva, periost, cortical, and cancellous bone.'”
Maximum initial stability is achieved when adequate
length of miniscrew is inserted in a site with the thickest
cortical bone and thinnest soft tissue.'”'™'? The

thickness of the gingiva may vary because of the
anatomical sites in the mouth and seem to be
influenced by the facial types.'” This study aimed to
investigate the thicknesses of the buccal attached
gingiva between the maxillary and mandibular second
premolar-first molar and first-second molars at common
miniscrew insertion sites, in subjects with different facial
types.s"z"g

The thickness of the cortical bone is higher in the
mandible than the maxilla, in the posterior region of
the jaw than the anterior region, and the low angle sub-
jects than the high angle subjects.””*" Also, the thickness
of the cortical bone is maximal at 4-6 mm away from the
cementoenamel junction in the maxilla and increased
gradually in the apical direction in the mandible.'”'**°
However, miniscrews inserted within alveolar mucosa
cause gingival tissue inflammation, resulting in failure,
although miniscrews inserted within attached gingiva
show >900% success rate.*?” In a study that did not
include subjects with severe skeletal discrepancy and
high mandibular plane angle, the buccal approximal
gingival thicknesses of all teeth from the central
incisors to molars were evaluated by transgingival

Table lll. Thickness of maxillary and mandibular buccal attached gingiva

Females Males

n Mean = SD n Mean = SD P value

Maxilla Right 2nd premolar-1st molar 108 1.22 = 0.30 66 1.30 = 0.29 0.100
1st molar-2nd molar 108 1.36 * 0.41 66 1.48 = 0.30 0.040

Left 2nd premolar-1st molar 108 1.27 £ 0.33 66 1.47 = 0.34 0.001

1st molar-2nd molar 108 1.37 + 0.44 66 1.51 £ 0.31 0.025

Mandible Right 2nd premolar-1st molar 108 1.37 £ 0.37 66 1.40 = 0.34 0.597
1st molar-2nd molar 108 1.51 = 0.42 66 1.55 + 0.35 0.540

Left 2nd premolar-1st molar 108 1.41 = 0.45 66 1.44 = 0.31 0.602

1st molar-2nd molar 108 1.60 = 0.44 66 1.66 = 0.39 0.398

American Journal of Orthodontics and Dentofacial Orthopedics
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Table IV. Thickness of maxillary buccal attached gingiva between second premolar and first molar and between first

molar and second molar

Vertical classification

Low angle Norm High angle
Sagittal
classification n Mean = SD n Mean £ SD n Mean = SD P value
Right
2nd premolar-1st molar Skeletal Class 1 20 1.18 £ 0.33 20 1.22 = 0.27 20 1.35 = 0.29 0.146
Skeletal Class 11 20 1.25 * 0.30 20 1.29 = 0.36 20 1.26 = 0.34 0.924
Skeletal Class 11 18 1.24 = 0.25 18 1.32 £ 0.29 18 1.25 = 0.33 0.685
P value 0.756 0.375 0.577
1st molar- 2nd molar Skeletal Class 1 20 1.36 + 0.36 20 1.37 = 0.32 20 1.45 = 0.44 0.127
Skeletal Class 11 20 1.37 = 0.38 20 1.58 = 0.50 20 1.35 * 0.32 0.334
Skeletal Class 111 18 1.32 = 0.32 18 1.37 £ 0.25 18 1.50 = 0.43 0.304
P value 0.351 0.136 0.282
Left
2nd premolar-1st molar Skeletal Class 1 20 1.23 = 0.36 20 1.37 = 0.47 20 1.46 = 0.28 0.156
Skeletal Class 11 20 1.24 = 0.30 20 1.39 = 0.31 20 1.27 = 0.29 0.335
Skeletal Class 111 18 1.25 * 0.28 18 1.41 £ 0.33 18 1.45 = 0.37 0.181
P value 0.354 0.955 0.110
1st molar- 2nd molar Skeletal Class 1 20 1.31 = 0.41 20 1.38 = 0.29 20 1.55 = 0.42 0.121
Skeletal Class 11 20 1.32 = 0.42 20 1.47 = 0.47 20 1.37 = 0.39 0.335
Skeletal Class 111 18 1.34 = 0.34 18 1.42 = 0.36 18 1.60 = 0.62 0.243
P value 0.354 0.743 0.318

Two-way (factorial) analysis of variance was performed (interaction is not statistically significant).

probing at 2, 4, and 6 mm from the cementoenamel except for the lateral incisor and canine interradicular
junction. They concluded that comparison within site at the 2-mm level and the second premolar and first
interradicular sites showed no statistically significant molar site at the 4- and 6-mm level.”” In our study, the
difference in buccal approximal gingival thickness, measurement regions were also determined to be 4-

Table V. Thickness of mandibular buccal attached gingiva between second premolar and first molar and between first

molar and second molar

Vertical classification

Low angle Norm High angle
Sagittal
classification n Mean = SD n Mean = SD n Mean = SD P value
Right
2nd premolar-1st molar Skeletal Class 1 20 1.30 £ 0.33 20 1.28 £ 0.30 20 1.54 £ 0.54 0.113
Skeletal Class 11 20 1.43 = 0.39 20 1.46 = 0.34 20 1.39 = 0.40 0.833
Skeletal Class 111 18 1.48 = 0.39 18 1.55 = 0.35 18 1.52 = 0.54 0.899
P value 0.129 0.162 0.295
1st molar- 2nd molar Skeletal Class 1 20 1.60 * 0.52 20 1.52 = 0.37 20 1.64 = 0.28 0.636
Skeletal Class 11 20 1.54 = 0.49 20 1.71 £ 0.38 20 1.61 £ 0.42 0.488
Skeletal Class 1 18 1.65 * 0.45 18 1.68 = 0.42 18 1.72 = 0.52 0.904
P value 0.792 0.259 0.686
Left
2nd premolar-1st molar Skeletal Class 1 20 1.29 = 0.50 20 1.32 = 0.24 20 1.45 = 0.29 0.341
Skeletal Class 11 20 1.33 = 0.37 20 1.39 £ 0.33 20 1.38 £ 0.32 0.594
Skeletal Class 111 18 1.48 = 0.43 18 1.41 = 0.37 18 1.58 = 0.37 0.471
P value 0.383 0.691 0.129
1st molar- 2nd molar Skeletal Class 1 20 1.36 = 0.43 20 1.48 = 0.33 20 1.57 = 0.27 0.117
Skeletal Class 11 20 1.42 * 0.35 20 1.56 = 0.41 20 1.53 * 0.36 0.472
Skeletal Class 111 18 1.58 * 0.66 18 1.63 = 0.34 18 1.61 £ 0.31 0.938
P value 0.402 0.174 0.418

Two-way (factorial) analysis of variance was performed (interaction is not statistically significant).
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6 mm away from the cementoenamel junction in the No study in the literature has evaluated the thick-
maxilla and as apical as possible, but within the attached nesses of maxillary and mandibular posterior buccal ap-
gingiva in the mandible. proximal attached gingiva in subjects with different
Different measurement techniques are used in facial types. Only 1 study of 17 female and 15 male sub-
studies evaluating the thickness of the gingiva. Among jects with skeletal Class 1 jaw base and Angle Class 1
these, it has been observed that the clinician’s experience malocclusion with an average mandibular plane angle
is an essential factor in visual inspection,”’ the small has evaluated the thickness of buccal approximal
changes cannot be correctly detected with an ultrasonic attached gingiva with ultrasonic device. The result of
device,”* and although the results of cone-beam this study shows that the thicknesses of the buccal
computed tomography are very close to reality, they attached gingiva between the second premolar-first
are not preferred because of radiation.”” Besides, a molar were 1.29 = 0.11 and 1.22 £ 0.10 mm in the
study, comparing the periodontal probing with transgin- maxilla and 1.14 = 0.15 and 1.14 = 0.17 mm in the
gival probing, concluded that the coherence was lower mandible for female and male subjects, respectively.
between the 2 techniques for teeth with gingival thick- They also reported that the thicknesses of the buccal
ness of 0.8-1.0 mm.”® However, the correlation between attached gingiva between the first-second molars were
the transgingival probing and cone-beam computed to- 1.46 = 0.15 and 1.34 = 0.12 mm in the maxilla and
mography was found to be high in 2 separate studies 1.50 £ 0.18 and 1.62 = 0.20 mm in the mandible for
comparing these 2 techniques.”’”” For this reason, we female and male subjects, respectively.”
also used transgingival probing in the measurement of In one of our study groups, we also investigated 20
gingival thickness in our study. subjects with skeletal Class 1 jaw base with an average
Conflicting results were obtained in studies evalu- mandibular plane angle. Consistent with these results,
ating the relationship between gingival thicknesses the thicknesses of buccal attached gingiva between the
measured from different regions of the jaws using second premolar-first molar were 1.22 = 0.27 and
different measurement techniques based on gender. 1.37 £ 0.47 mm in the maxilla and 1.28 = 0.30 and
Maxillary and mandibular anterior regions were assessed 1.32 £ 0.24 mm in mandible. Also, the thicknesses of
in 2 studies in which the gingival thicknesses of the buccal attached gingiva between the first-second molars
maxillary and mandibular anterior 6 teeth were were 1.37 = 0.32 and 1.38 = 0.29 mm in the maxilla
measured from the midbuccal region using transgingival and 1.52 £ 0.37 and 1.48 £ 0.33 mm in the mandible,
probing. Vandana and Savitha'® stated that the differ- respectively.
ence between genders was not significant both in the In 2 separate studies conducted with Koreans, the
maxilla and mandible, whereas Kolte et al*’ reported thickness of posterior buccal approximal attached
no significant difference between genders in the gingiva was evaluated with different measurement tech-
mandible but significantly greater gingival thickness in niques in terms of miniscrew stability. However, no in-
males in the maxilla. formation was given about the skeletal sagittal,
Furthermore, the gingival thicknesses of interdental vertical and transversal relation of the subjects, included
areas were evaluated in 2 other studies using ultrasonic in these studies. Among these, Kim et al'* concluded
device. Among these, Cha et al'® compared all inter- that the thicknesses of buccal approximal attached
dental areas and found that the difference between gen- gingiva, in 23 cadavers at 2-, 4-, 6-, 8-, and 10-mm
ders was not significant in the mandible, while it was levels, were thinnest in the middle and thickest close
significantly higher in males in the maxilla for 4 areas to and farthest from the cementoenamel junction.
between central-lateral incisors, lateral incisor-canine, They also informed that the thicknesses of buccal
canine-first premolar, and second premolar-first molar. attached gingiva between the second premolar-first
Parmar et al” assessed the gender-related differences in molars were 1.07 £ 0.37 and 1.02 = 0.34 mm at
the gingival thickness of buccal attached gingiva at com- 4- and 6-mm levels from the cementoenamel junction,
mon miniscrew insertion sites. They concluded that fe- respectively. The thicknesses of buccal attached gingiva
males had thicker gingiva between the canine-first between the first-second molars were 0.78 = 0.30
premolar in the maxilla, whereas males had between and 0.77 = 0.41 mm at 4- and 6-mm levels from the
the first-second molars. In the present study, the thick- cementoenamel junction, respectively.
ness of buccal approximal attached gingiva also showed Cha et al'” investigated the thickness of buccal ap-
no significant difference between genders in the proximal attached gingiva adherent to the mucogingi-
mandible. Moreover, in the maxilla males had signifi- val junction with ultrasonic device in 33 female and
cantly thicker buccal approximal attached gingiva than 28 male subjects. They found that the thicknesses of
the females except for right second premolar-first molar. the buccal attached gingiva between second
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premolar-first molar were 1.09 = 0.20 and 1.23 * 0.32 2. The thicknesses of maxillary and mandibular pos-
mm in the maxilla and 1.05 %= 0.15 and 1.11 = 0.21 terior buccal approximal attached gingiva varied
mm in the mandible for female and male subjects, between 1.18-1.72.

respectively. Also, the thicknesses of the buccal attached
gingiva between the first-second molars were
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