
ABSTRACT
Facial type of any individual comprises variations in the skeleton structures and is pertinent to genetic and environmental factors. This 
may influence the palatal bone thickness, for instance, palate can be deep and narrow for vertical growers while wide and shallow 
for horizontal growers. Therefore, the aim of the present study was to evaluate palatal bone thickness in different growth patterns in 
the Dravidian population. 30 CBCTs were retrieved and classified into three groups according to the growth patterns- 10 horizontal 
growth pattern (<30°), 10 average growth pattern  and vertical growth pattern (>30°). The growth pattern was determined 
based on the SN.GoGn angle. The measurements were made at the midline of the palate and 4 mm sequentially posterior from the 
standardized landmark. The measurements were made in the anterior, middle and posterior region of the palate. These measurements 
in the CBCT were made with the help of CS 3D imaging software. For bone height assessment, linear measurements were performed 
in a sagittal plane using the ruler tool of the software. One-way ANOVA was performed to evaluate the mean palatal thickness of bone 
in horizontal growth pattern, average growth pattern and vertical growth pattern in IBM SPSS statistics 23. On performing one-way 
ANOVA, it was observed that there was a statistically significant difference in the mean of the palatal bone thickness in the anterior 
of vertical growers. Within the limitations of the present study, it can be concluded that the placement of palatal implants in vertical 
growers should be done with caution.
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INTRODUCTION

The development of mini-implants has gained widespread 
recognition in the orthodontic field due to their temporary 
absolute skeletal anchorage without impeding the movement 
of the orthodontic tooth, as well as their small diameter, 
which allows easy placement in narrow interdental spaces 
(Mo et al. 2010). Mini-implants are used in numerous 
regions, such as, interradicular, infrazygomatic crest, buccal 
shelf, ramus and palate. Although mini-implants can be 
placed buccally or palatally, palatal mini-implants are 
preferred due to their superior stability and have good quality 
as well as quantity of bone (Baumgaertel 2009; Mohammed 
et al. 2018; Park and Shin 2020). Mineral content of bone 
matrix and heterogeneity of mineralization of paramount 
importance for quality of bone as well as stability of mini-
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implants. Moreover, the quality of bone is influenced by 
several factors, such as heredity, race, environment, nutrition 
and lifestyle (Frost 1990; Sommerfeldt and rubin 2002; 
Borgen et al. 2020). 

The success of any mini-implant depends on the degree 
to which it integrates mechanically and biologically with 
the host bone. They are commonly inserted in the anterior 
region of palate, mid-palatal area, and posterior region of 
palate (Arcuri et al. 2007; Yadav et al. 2018). The advantage 
of placing miniscrew in these areas, have no significant 
anatomical structures, such as nerves, blood vessels, or 
roots, that interfere with the placement. Additionally, the 
palatal region is keratinized thereby causing less irritation 
to the tissue (ryu et al. 2012; Burhan 2013; kinzinger et 
al.,  2021). karagkiolidou et al. (2013) reported that success 
rate of 98% is observed in the anterior region of the palate. 
even so, Manni et al. (2011) revealed that failure rate was 
higher in females as compared to males (Deguchi et al. 2006; 
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Gracco et al. 2008; Manni et al. 2011; karagkiolidou et al. 
2013; uribe et al. 2015; kinzinger et al., 2021).

These mini-implants are widely used for molar intrusion, 
molar protraction, anterior segment protraction and 
retraction, and en-masse retraction (Deguchi et al. 2006; 
Gracco et al. 2008; uribe et al. 2015). Facial type of 
an individual any individual comprises variations in 
the skeleton structures and it is pertinent to genetic and 
environmental factors. They have direct association with 
craniofacial growth and are divided into three groups-
brachyfacial, mesofacial and dolichofacial. In brachyfacial, 
there is a tendency of horizontal growth pattern. Mesofacial 
has balanced growth of all facial thirds and dolichofacial 
has predisposition to vertical growth patterns (McNamara 
1981; Cassidy et al. 1998; kageyama et al. 2006). This 
may influence the palatal bone thickness, for instance, 
palate can be deep and narrow for vertical growers while 
wide and shallow for horizontal growers (linder-Aronson 
1983; Chen 2021). The amount of available bone for 
insertion of miniscrews is a limiting factor for orthodontic 
treatment requiring skeletal anchorage. Taking these factors 
into account, the aim of the present study was to evaluate 
palatal bone thickness in different growth patterns in the 
Dravidian population. 

MATERIAl AND METhODS

This retrospective study retrieved CBCTs of subjects who 
were referred for orthodontic treatment. The CBCTs was 
obtained using orthophos Sl 3D dentsply sirona. Inclusion 
criteria was as follows: no previous orthodontic treatment, 
angle’s class I malocclusion; permanent dentition; mild to 
moderate crowding. Patients having carious, decayed tooth, 
deciduous dentition periodontal disease with alveolar bone 
loss, traumatic dental injury, impacted teeth and systemic 
diseases was excluded from the study. After applying the 
inclusion and exclusion criteria, 30 CBCTs were retrieved 
and classified into three groups according to the growth 
patterns- 10 horizontal growth pattern (<30°), 10 average 
growth pattern  and vertical growth pattern 
(>30°). The growth pattern was determined based on the 
SN.GoGn angle.

The region of interest was determined using the orientation 
lines of the plane.  In the axial view, the midsagittal plane 
and the maxillary first premolar region was defined, 
superimposing the sagittal and coronal lines, respectively 
(Fig 1). Followed by, line joining the middle of the distal 
bony margin of the incisive foramen and the posterior nasal 
spine (PNS), midsagittal view (Fig 2). This was taken as 
the standardized landmark to locate the centre of palate. 
Subsequently, the measurements were made at the midline 
of the palate and 4 mm sequentially posterior from the 
standardized landmark (Fig 3). The measurements were 
made in the anterior, middle and posterior region of the 
palate.

These measurements in the CBCT were made with the help 
of CS 3D imaging software. For bone height assessment, 
linear measurements were performed in a sagittal plane 
using the ruler tool of the software. For statistical analysis, 

one-way ANOVA was performed to evaluate the mean 
palatal thickness of bone in horizontal growth pattern, 
average growth pattern and vertical growth pattern in IBM 
SPSS statistics 23. 

Figure 1: Represents the axial view wherein the midsagittal 
plane and the maxillary first premolar region was defined, 
superimposing the sagittal and coronal lines, respectively. 
(Image obtained from CS-3D imaging software)

Figure 2: Represents the sagittal view wherein the line 
joining the middle of the distal bony margin of the incisive 
foramen and the posterior nasal spine (PNS) was taken as 
the standardized landmark to locate the centre of palate. 
(Image obtained from CS-3D imaging software)

Figure 3: Represents the measurements made at the midline 
of the palate and 4 mm sequentially posterior from the 
standardized landmark. 
Image obtained from CS-3D imaging software)
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RESUlTS AND DISCUSSION

On performing one-way ANOVA, it was observed that there 
was a statistically significant difference in the mean of the 
palatal bone thickness in the anterior of vertical growers 
(Table 1).

region (esteves and Bommarito 2007). Similar finding was 
reported by Poon et al. (2005) wherein it was observed that 
hyperdivergent patients had bone availability is lower in 
the anterior and middle region (Poon et al. 2015; Fallahi 
et al. 2021).  limitations of the present study was limited 
sample size. 

CONClUSION

The findings of the present study conclude that the 
placement of palatal implants in vertical growers should 
be done with caution. These results could be helpful for 
clinicians to improve the successful use of temporary 
palatal anchors. 
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