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Abstract 

Introduction: Gingival biotype has critical importance in determining the length and stability of 

miniscrew. This study was conducted to assessthickness of buccal attached gingiva at common miniscrew 

insertion sites in orthodontic patients with different facial types. 

Material and Method: 60 orthodontic patients with no systemic disease and no transversal skeletal 

discrepancy were included in this study. All the subjects having healthy periodontium were considered. All 

subjects were within the age range of 18-25 years. Subjects were divided into three groups based on their 

Frankfort mandibular plane angle, namely; High angle, Normal angle, low angle respectively. Trans 

gingival probing was used to measure the thickness of the buccal attached gingiva. Endodontic spreader 

and digital vernier caliper were used to assess the gingival thickness. All measurements were recorded by 

the same examiner and data will be statistically analyzed.  

Result: Results showed no statistically significant difference among the gingival thickness values of 

different facial types. No statistically significant difference found between male and female except in 

maxillary posterior region where males showed thicker biotype when compared to females. 

Conclusion: No statistically significant difference was found between the thicknesses of maxillary and 

mandibular posterior buccal approximal attached gingiva and different facial types. 

Keywords: Miniscrew, attached gingiva, vernier caliper, spreader. 

 

Introduction 

Anchorage conservation has always been the 

utmost necessity in orthodontics in order to 

achieve the desired results and it essentially 

determines the success of orthodontic treatment. 

Anchorage, defined as a resistance to unwanted 

tooth movement is a prerequisite for the 

orthodontic treatment of dental and skeletal 

malocclusions.
1
 

Up until modern times, orthodontists have relied 

on conventional means of preserving anchorage 

by intraoral and extraoral devices, which had good 

patient compliance to prevent undesired tooth 

movement but intra oral anchorage appliances 

were ineffective in providing absolute 

anchorage.
2,3

 

Bobak et al
4 

concluded that transpalatal arch 

(TPA) was inefficient to modify orthodontic 
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anchorage through modification of periodontal 

stresses. 

In most studies on Nance appliance, some amount 

anchorage loss was inevitable, and inability of oral 

hygiene maintenance under the acrylic resin 

button resulted in inflammation of the soft tissue 

and decreased patient compliance.
5, 6

 On the other 

hand, success with extraoral anchorage appliances 

like headgear completely relies on the patient 

acceptance and compliance therefore cannot be 

considered as a well-grounded source of 

anchorage.
7
 

The minutest force can lead to unwanted tooth 

movement, hence it is mandatory to have absolute 

anchorage in order to achieve acumen. Absolute 

anchorage is defined as no movement of the 

anchorage unit (zero anchorage loss) as a 

consequence to the reaction forces applied to 

move teeth,
 1

such an anchorage can only be 

attained by means of skeletal anchorage which 

includes all the devices that are fixed directly to 

the bone. 

The revolutionary development of implants as a 

method of amplifying orthodontic anchorage 

(temporary anchorage devices; TADs), have 

become indispensable to the art and science of 

orthodontic treatment by overcoming the plausible 

shortcomings and acceptance problems of 

conventional intra oral and extra oral anchorage 

appliances. TADs are temporarily fixed within the 

bone with the purpose of escalating anchorage by 

supporting the teeth used as a part of anchor unit 

or by obviating the need for anchor unit 

completely. TADs are eventually removed once 

the goal is accomplished. They can be located 

transosteally, subperiosteally, or endosteally; and 

they can be fixed to bone either mechanically 

(cortically stabilized) or biochemically 

(osseointegrated).
1
 

However, everything comes with its own set of 

limitations, which in case of TADs includes 

inflammation and infection of the soft tissue, 

injury to the adjacent structures and lack of initial 

stability.
8, 9 

Initial stability is again dependant on 

multitude of 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.
10,8,9

 

The interradicular miniscrew length ranges 

between 6-12 mm.
11,12 

Another important 

consideration is the thickness of the gingiva which 

varies in accordance to the anatomical site in the 

mouth which is further influenced by age, gender, 

growth and development, tooth shape and position 

and facial types.
13

It has also been determined that 

the interradicular space between maxillary and 

mandibular second premolarfirst molars and first-

second molars are the most appropriate anatomical 

sites for miniscrew insertion.
14,15

 

This study was performed to investigate the 

thickness of the buccal approximal attached 

gingiva at common miniscrew insertion sites, 

which have critical importance in determining 

miniscrew length, in subjects with different facial 

types. The alternative (H1) hypothesis was that the 

thicknesses of buccalapproximal attached gingiva 

varies based on facial types. 

 

Material and Method 

The study was carried out at the Department of 

Orthodontics and Dentofacial Orthopaedics, 

Pandit Deendayal Upadhyay Dental College and 

Hospital, Solapur.60 orthodontic patients; 30 

females and 30 males, with no systemic disease 

and no transversal skeletal discrepancy were 

included in this study. All the subjects having 

healthy periodontium were considered. The age of 

the subjects were between 18 to 25 years.  

Inclusion Criteria 

 No previous orthodontic treatment 

 No transversal skeletal discrepancy,  

 No systemic disease and related 

medication,  

 No antibiotics medication within the last 6 

months,  

 No pregnancy and lactation, and  

 No history of fixed or removable 

prosthodontics restorations.  
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Exclusion Criteria 

 Subjects with gingival swelling or 

destructive periodontal disease 

 Severe posterior crowding 

 Permanent teeth extraction, and ectopically 

positioned teeth  

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, Ill; Fig 1). Probing 

pocket depth were recorded. (Fig. 1)  

 
Fig.1 

 

Lateral cephalometrics radiographs of the patients 

who are undergoing orthodontic treatment were 

collected. All the radiographs were obtained under 

standard conditions; the teeth were in centric 

occlusion with relaxed and closed lip position, the 

Frankfort horizontal plane parallel to the floor and 

the sagittal plane at right angles to the path of the 

X-ray. Frankfort Mandibular plane Angle was 

examined for assigning the subjects to a facial 

type.  

The subjects were divided into three groups based 

on their Frankfort maxillary plane angle. 

Group A- High angle, 

Group B- Normal angle,  

Group C- Low angle. 

Thickness of the buccal attached gingiva was 

recorded by transgingival probing. 10 mm long 

Endodontic spreader with silicon stopper was 

taken. Before measurements Topical anesthetic 

gel was applied at the site of evaluation. 

Thickness of the buccal mucosa was measured 

from the common miniscrew insertion sites i.e., 

interradicular space between second premolar-first 

molar and first molar-second molar, in maxillary 

and mandibular archbilaterally respectively. 

Endodontic spreader was inserted perpendicularly 

in inter-radicular region approximately 5-7 mm 

above the cemento-enamel junction at common 

miniscrew insertion site.(Fig. 2) Spreader inserted 

in the gingiva until it hits the bone. Silicon 

Stopper was adjusted to be in contact with the 

gingiva. Endodontic spreader was removed 

carefully and readings were   taken usinga digital 

vernier caliper from the silicon stopper to the tip 

of the endodontic spreader in order to assess the 

buccal thickness of attached gingiva.(Fig. 3)  For 

each region all measurements was taken by same 

examiner in order to avoid bias. 

Fig. 2 

Fig. 3 

 

Statistical Analysis 

Statistical Product and Service Solutions (SPSS) 

version 21 for Windows (Armonk, NY:IBM corp 

software was used to analyse the data. Statistical 

analysis was done by using tools of descriptive 
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statistics such as Mean, and SD for representing 

quantitative data. Probability p<0.05, considered 

as significant as alpha error set at 5% with 

confidence interval of 95% set in the study. Power 

of the study was set at 80% with beta error set at 

20%. One-way ANOVA ‘F’ test was applied to 

compare periodontal parameter measurements 

among three groups in each gender. Post hoc data 

analysis which follows one way ANOVA test was 

done by using Tukeys multiple comparison test. 

Post hoc test analyses multiple pair –wise 

individual comparisons between three groups. 

 

Result 

Probing pocket depth measured periodontal 

evaluation was not statistically significant 

between the groups. (Table 1) Pocket probing 

Depth that was noted in the male subjects of group 

A had a mean probing depth of 1.75 (+ 0.1) mm, 

whereas female subjects of group A had a mean 

probing depth of 1.79 (+0.11) mm. Likewise 

pocket probing depth in the male subjects of group 

B had a mean probing depth of 1.83 (+ 0.09) mm, 

whereas female subjects of group B had a mean 

probing depth of 1.89(+0.09) mm. Pocket probing 

depth in the male subjects of group C had a mean 

probing depth of 1.70 (+ 0.04) mm, whereas 

female subjects of group C had a mean probing 

depth of 1.68 (+0.06) mm. No highly significant 

difference was noted in the probing depth values 

of the three groups. 

 

Table 1: Comparison of probing depth (in mm) between Group A (High Angle), Group B (Normal Angle) 

and Group C (Low Angle) respectively 

 
MALES 

MEAN (SD) 

FEMALES 

MEAN (SD) 

Group A 

(High Angle) 
1.75 (0.1) 1.79 (0.11) 

Group B 

(Normal angle) 
1.83 (0.09) 1.83 (0.09) 

Group C 

(Low angle) 
1.70 (0.04) 1.68 (0.06) 

ANOVA F TEST F = 5.842 F = 7.263 

p  value, Significance p = 0.008 p =0.003 

 

In the maxillary arch, overall, males had the 

significantly thicker buccal approximal attached 

than females. However in the mandibular arch, 

thickness of the attached gingiva, showed no 

much difference between the two genders. Also, 

no statistically significant difference was found 

between the right and left side values of the same 

arch. 

Overall, it was noted that maxillary arch had a 

thicker buccal attached gingiva than the 

mandibular arch. 

The thickness of buccal attached gingiva in the 

maxillary arch of the males in the group A in the 

premolar region and in the first and second molar 

region was found to be 1.29 – 1.38 mm and 1.44 - 

1.49 mm respectively. Likewise in group B they 

were found to be 1.26 -1.32 mm and 1.42 mm 

respectively; and in group C 1.21 - 1.24 and 1.32 -

1.34 respectively. On intergroup comparison, 

highly statistically significant difference was 

found between group A and C. (Table 2) 
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Table 2: Comparison of thickness of maxillary buccal attached gingiva between Group A (High Angle), 

Group B (Normal Angle) and Group C (Low Angle) respectively in males 

Males 

Maxilla 

RIGHT LEFT 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

Group A 

(High Angle) 
1.29 (0.05) 1.44 (0.05) 1.38 (0.05) 1.49 (0.08) 

Group B 

(Normal angle) 
1.26 (0.03) 1.42 (0.05) 1.32 (0.06) 1.42 (0.03) 

Group C 

(Low angle) 
1.24 (0.05) 1.34 (0.01) 1.21 (0.07) 1.32 (0.02) 

ANOVA F TEST F = 2.798 F = 13.0 F =15.39 F =23.17 

p  value, Significance p = 0.079 p <0.001** p <0.001** p <0.001** 

Tukey’s  post hoc test to find pairwise comparison 

Group A 

 vs Group B 
p = 0.225 p =0.40 p = 0.169 p = 0.029* 

Group A vs  

Group C 
p =0.077 p <0.001** p < 0.001** p < 0.001** 

Group B vs Group C p = 0.832 p = 0.003* p = 0.004* p = 0.001* 

 

The thickness of buccal attached gingiva in the 

mandibular arch of the males in the group A in the 

premolar region and in the first and second molar 

region was found to be 1.44 - 1.48 mm and 1.56 - 

1.68 mm respectively. Likewise in group B they 

were found to be 1.36 -1.56 mm and 1.56 - 1.62 

mm respectively; and in group C 1.39 - 1.40 and 

1.49 -1.59 respectively. On intergroup 

comparison, no highly statistically significant 

difference was found between the groups. (Table 

3) 

 

Table 3: Comparison of thickness of mandibular buccal attached gingiva between –Group A (High Angle), 

Group B (Normal Angle) and Group C (Low Angle) respectively in males 

Males 

Mandible 

RIGHT LEFT 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

Group A 

(High Angle) 
1.48 (0.06) 1.68 (0.04) 1.44 (0.07) 1.56 (0.06) 

Group B 

(Normal angle) 
1.39 (0.09) 1.62 (0.07) 1.36 (0.04) 1.56 (0.04) 

Group C 

(Low angle) 
1.40 (0.06) 1.59 (0.04) 1.39 (0.07) 1.49 (0.06) 

ANOVA F TEST F = 4.078 F =6.999 F = 4.66 F =4.853 

p  value, Significance p =0.028* p =0.004* p =0.018* p =0.016* 

Tukey’s  post hoc test to find pairwise comparison 

Group A 

 vs Group B 
p = 0.042* p =0.074 p = 0.015* p = 0.982 

Group A vs  

Group C 
p =0.062 p =0.003* p =0.147 p = 0.025* 

Group B vs Group C p = 0.983 p = 0.347 p = 0.539 p = 0.038* 

 

The thickness of buccal attached gingiva in the 

maxillary arch of the females in the group A in the 

premolar region and in the first and second molar 

region was found to be 1.31 – 1.36 mm and 1.45 - 

1.50 mm respectively. Likewise in group B they 

were found to be 1.37 -1.41 mm and 1.46 – 1.58 

mm respectively; and in group C 1.23 - 1.24 and 

1.31 -1.33 respectively. On intergroup 

comparison, highly statistically significant 

difference was found between group A and C. On 
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intergroup comparison, highly statistically 

significant difference was found between group B 

and C. (Table 4) 

 

Table 4: Comparison of thickness of maxillary buccal attached gingiva between Group A (High Angle), 

Group B (Normal Angle) and Group C (Low Angle) respectively in females 

Females 

Maxilla 

RIGHT LEFT 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

Group A 

(High Angle) 
1.31 (0.03) 1.45 (0.05) 1.36 (0.06) 1.50 (0.06) 

Group B 

(Normal angle) 
1.41 (0.1) 1.58 (0.21) 1.37 (0.06) 1.46 (0.08) 

Group C 

(Low angle) 
1.23 (0.02) 1.33 (0.02) 1.24 (0.02) 1.31 (0.04) 

ANOVA F TEST F = 18.910 F = 10.255 F = 17.05 F = 22.82 

p  value, Significance p < 0.001** p <0.001** p <0.001** p <0.001** 

Tukey’s  post hoc test to find pairwise comparison 

Group A 

 vs Group B 
p = 0.008* p =0.067 p = 0.929 p = 0.342 

Group A vs  

Group C 
p =0.02* p =0.009* p < 0.001** p < 0.001** 

Group B vs Group C p <0.001** p <0.001** p <0.001** p < 0.001** 

 

The thickness of buccal attached gingiva in the 

mandibular arch of the females in the group A in 

the premolar region and in the first and second 

molar region was found to be 1.44 – 1.46 mm and 

1.54 - 1.66 mm respectively. Likewise in group B 

they were found to be 1.37 -1.41 mm and 1.56 – 

1.65 mm respectively; and in group C 1.37 - 1.38 

and 1.46 -1.59 respectively. On intergroup 

comparison, no highly statistically significant 

difference was found between the groups. (Table 

5). 

 

Table 5: Comparison of thickness of mandibular buccal attached gingiva between Group A (High Angle), 

Group B (Normal Angle) and Group C (Low Angle) respectively in females 

Females 

Mandible 

RIGHT LEFT 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

5-6 

MEAN (SD) 

6-7 

MEAN (SD) 

Group A 

(High Angle) 
1.46 (0.05) 1.66 (0.05) 1.44 (0.1) 1.54 (0.04) 

Group B 

(Normal angle) 
1.41 (0.1) 1.65 (0.04) 1.37 (0.02) 1.56 (0.04) 

Group C 

(Low angle) 
1.38 (0.05) 1.59 (0.04) 1.37 (0.06) 1.46 (0.08) 

ANOVA F TEST F = 2.808 F = 7.317 F = 3.301 F = 6.934 

p  value, Significance p =0.078 p =0.003* p =0.052 p =0.004* 

Tukey’s  post hoc test to find pairwise comparison 

Group A 

 vs Group B 
p = 0.315 p =0.728 p = 0.085 p = 0.849 

Group A vs  

Group C 
p =0.067 p =0.003* 

p = 0.085 

 
p = 0.019* 

Group B vs Group C p = 0.670 p = 0.021* p = 1.000 p = 0.005* 
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Discussion 

In recent times, there has been an increased 

tendency of researchers to focus on thickness of 

different parts of masticatory mucosa, especially 

gingival thickness has gained considerable 

importance in dentistry from both an 

epidemiologic and a therapeutic point of view.
13

 

Thickness of attached gingiva play very vital role 

for success of miniscrews. Stability of the 

miniscrew is greatly influenced by many factors in 

oral cavity. Miniscrews are inserted between the 

between the roots and it has close proximity to the 

gingiva, compact bone, cancellous bone.
16

 Aim of 

the present study was to determine 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. 

Gingival inflammation can occur following the 

insertion of miniscrew which possess high risk of 

implant failure. Although miniscrew inserted 

within the width of attached gingiva shows 

highest success rate as compared to when placed 

in other parts of gingiva.
11 

There are several ways 

by which transgingival probing can be done to 

assess the gingival thickness. One of them being 

the use of injection needle and probe. In few 

studies conducted by Claffet et al and Olsson et al; 

the thickness of the attached gingiva is measured 

by using injection needle and probe. In their 

studies, gingival thickness was assessed from 6 

teeth in maxillary and mandibular anterior region. 

The results of the current study were supported in 

literature by a study conducted by Kolte et al
19

 

which reported no significant difference between 

genders in the mandible but significantly greater 

gingival thickness in males in the maxilla.  

Yet another study conducted by Muller
20

, found 

the gingiva to be thicker in the maxilla than in the 

mandible, with the thinnest facial gingiva found at 

maxillary canines as well as mandibular 1st 

premolar region. 

Ozer Alkan et
21

 al concluded that the thicknesses 

of maxillary and mandibular posterior buccal 

approximal attached gingiva varied between 1.18-

1.72mm. Therefore, in order to achieve maximum 

stability of the miniscrew, they should be inserted 

at this point at a depth of 7-8 mm. No statistically 

significant difference was found between subjects 

with different facial types. 

Yet another method of gingival thickness 

assessment is by the use of ultrasonic devices. 

Several studies have been carried out using this 

method; among these include, Cha et al
22

who 

found that  there is no statistically significant 

difference between the two genders with respect 

to mandible, while it was higher in male with 

respect to maxilla for four areas between central-

lateral incisors, lateral incisor-canine, canine-first 

premolar, and second premolar-first molar. Also 

Parmar et al
8 

found that males have thicker 

attached gingiva between first and second molar 

and females has thicker gingiva between the 

canine- first premolar region. These results 

support findings from our study that showed no 

statistically significant difference between the two 

genders except in the maxilla, where males had 

significantly thicker buccal approximal attached 

gingiva than the females in the right second 

premolar-first molar region. 

 

Conclusion 

1) No statistically significant difference was 

found between the thicknesses of 

maxillary and mandibular posterior buccal 

approximal attached gingiva amongst 

different facial types. 

2) No statistically significant difference was 

found between the gingival thicknesses 

amongst the two genders, except in the 

maxillary posterior region. 

3) Males showed statistically significant 

higher values of gingival thickness in the 

maxillary posterior region when compared 

to females. 
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