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ABSTRACT  

Objective: To evaluate infrazygomatic bone thickness for safe placement of infrazygomatic implant 

using CBCT. 

Methods: This retrospective cross-sectional study was conducted in Orthodontics department of 
Khyber College of Dentistry, Peshawar. Computed tomographic records of 116 patients were taken to 
assess bone thickness in the coronal view. Measurements were made along the distobuccal root of 1st 
molar at angles ranging from 55° to 75° to maxillary occlusal plane and a line tangent to distobuccal 
root of 1st molar. Data was represented as tables and figures. Independent samples t test was employed 
to see the relation of the insertion angles and mean height from occlusal plane with gender. 

Results: Bone thickness at infrazygomatic crest region varied at different insertion angles. Bone 
thickness at insertion angles of 55° to 75° ranged from 3.07 ± 0.94mm to 4.91 ± 1.59mm to maxillary 
occlusal plane. This value increased with increasing insertion angles. The height from occlusal plane 
also varied with higher values at small insertion angle i.e., 18.5mm at 55° and smaller values at high 
insertion angle i.e., 16.02mm at 75°. There was a significant difference in insertion heights from occlusal 
plane at insertion angles of 60°-75° according to gender, with higher insertion position in males (p value 
<0.05).  

Conclusions: For minimum bone support of 3mm at infrazygomatic bone crest & safe placement of 
screw without injuring distobuccal root, the miniscrew should be inserted at an angle of 55° to 70° at 
distances of 16mm to 18mm from maxillary occlusal plan. 
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INTRODUCTION  

The achievement of anchorage has been 
challenging for obtaining the desired tooth 
movement.1–4 Many conventional approaches; 
such as head gear , lingual arches; are either 
bulky or un comfortable, affecting patient 
compliance.1–3 Furthermore, the desired tooth 
movement via these appliances is not always 
guaranteed.5 These adverse effects have been 
overcome by the development of skeletal 
anchorage.6,7 
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Among them, infrazygomatic crest (IZC) 
implant is gaining popularity as a means of 
achieving skeletal anchorage. Anatomically IZC 
is an extra alveolar site, with bicortical bone, 
which provides greater anchorage and support 
as compared to mono cortical plate.8–10 Many 
studies have found the IZC bone thickness to 
be more than 1.00mm hence provides greater 
stability11–13 and  has been successfully used 
for space closure, anterior retraction, posterior 
intrusion and full arch distallization.14,15 

 Murugesan et al.1 found infrazygomatic crest 
bone thickness of 4.5 mm to 9 mm for the 
Dravidian population, when measured at an 
angle of 40° to 75° to the maxillary first molar 
occlusal plane and 11 to 17 mm above the 
occlusal plane. Al Amri et al.16 found mean 
thickness of 4.9mm at 40° insertion angle and 
3.90mm at 70° for Saudi population  

Great variations exist in IZC bone thickness in 
different populations.1,12,16 Keeping in mind the 
differences in bone thickness among different 
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population and chances of IZC mini screw to hit 
the vital structures lying in close proximity such 
as maxillary sinus, roots of maxillary molars, to 
IZC bone, it is important to assess the thickness 
of IZC for safe surgical placement of mini 
screws. 

The appropriate thickness and angles for 
insertion of mini screws at infrazygomatic crest 
has not been documented for Pakistani 
population. The aim of this study is to locate the 
safe zone for placement of IZC implant insertion 
via CBCT in the Pakistani population. 

MATERIAL AND METHODS:  

This retrospective cross-sectional study was 
conducted in the Orthodontics and Dentofacial 
Orthopaedics Department of Khyber College of 
Dentistry, Peshawar from December 2020 to 
March 2021. Permission to conduct this study 
was granted by the ethical committee of Khyber 
College of Dentistry, Peshawar (letter no. 15 
ADR/KCD). The sampling technique employed 
was nonprobability consecutive sampling. By 
using OpenEpi, the total sample size was 
calculated to be 116, by taking bone thickness 

at 70° (7.7° ±1.9) and 75° (8.8° ±2.3)12 while 
keeping 95% confidence interval and 80% 
power of test. 

The sample consisted of 116 participants who 
came to the orthodontics department seeking 
orthodontic treatment, who already advised 
CBCT as an aid in their treatment were 
planning. The included participants were above 
16 years which corresponded to CVM stage 5 
and 6 as major skeletal growth is completed at 
this stage and bone quality also improves with 
age.17 The exclusion criteria were presence of 
bone lesions, craniofacial syndromes, facial 
asymmetry, impaction and history of previous 
surgeries in the upper molar region. 

The infrazygomatic bone thickness and height 
from the maxillary occlusal plane was 
measured via CBCT. In the present study the 
measurements were made according to the 
method described  previously in a study by Liou 
et al.12 The distobuccal root of maxillary first 
molar was located first on sagittal view and it 
was oriented in all three planes (sagittal, axial, 
coronal) of CBCT images (figure 1).

 

 

 

Figure 1. CBCT image being oriented in all three plans. Coronal, sagittal, axial view to locate 
accurately the distobuccal root of maxillary 1st molar 

The measurements were then taken in coronal view. Two reference lines were taken on the coronal 
images, a horizontal line (blue) passing at cusp level of maxillary first permanent molar, representing 
maxillary occlusal plane, the second line passing tangent to the distobuccal root of maxillary first molar 
(red line). This tangent line was the limiting zone representing the root border, whereby crossing this 
would cause root injury (figure 2).  
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Figure 2. (a) vertical reference line (red line), horizontal (blue line) reference lines (b) reference 
point for measurements. 

The point where the red line reaches the sinus 
floor is S point (sinus point). Five different 
angles to the maxillary occlusal plane were 
drawn ranging from 55° to 75° which 
intersected at S point. For each insertion angle, 
the line from the occlusal plane intersected at 
the buccal cortical plate, which was named B1, 
B2, B3, B4 and B5 corresponding to 55°, 60°, 
65°, 70° and 75° respectively. The 
infrazygomatic bone thickness was measured 
from S point to the points B1, B2, B3, B4 and 
B5. The vertical distance for each insertion 
angle was measured from their respective B 
point to the maxillary occlusal plane. As no 
significant difference has been found between 
left and right side of bone thickness in multiple 
studies, the measurements were carried out on 
left side.1,7,18 Data collected was analysed by 
IBM SPSS 25.0. Frequency and percentages 

were calculated for gender of participants. 
Means and standard deviations were calculated 
for age, bone thickness and height from 
maxillary occlusal plane. Independent t test was 
done for relation of bone thickness and height 
from occlusal plane with gender. 

RESULTS 

Out of the total 116 participants, 71 (39%) were 
males and 45 (61%) were females. The mean 
age of the participants was 23.03 ± 3.92 years.  

The bone thickness at IZC varied at different 
insertion angles. The thickness of bone at the 
insertion angles of 55° to 75° ranged from 3.07 
± 0.94 mm to 4.91 ± 1.59 mm to maxillary 
occlusal plane. This value increased with 
increasing insertion angles. (Table 1) 

Table 1: Mean Bone thickness at different insertion angles. 

Ins. Angle (º)  Mean BT (mm) SD 

55  3.07 0.94 

60  3.43 1.00 

65  3.79 1.10 

70  4.24 1.24 

75  4.91 1.56 

Ins. Angle: Insertion angle, BT: Bone thickness, SD= Standard Deviation 

The height from occlusal plane also varied with different mini screw insertion angles with higher values 
at small insertion angle i.e., 18.5 mm at 55° and smaller values at high insertion angle i.e., 16.02 mm 
at 75°. (Table 2) 

Table 2: Mean height from occlusal plan at different insertion angle 

Ins. Angles (º) Mean Height from OP (mm) SD 

55 18.40 2.99 

60 17.86 3.05 

65 17.37 3.13 

70 16.79 3.29 

75 16.02 3.59 

S point 

B point  

a b 
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Ins. Angle= Insertion angle, OP= Occlusal plane, SD= Standard Deviation 

The results of the independent sample’s t test showed no significant difference in bone thickness 
between males and females with a p value >0.05 (Table 3).  

Table 3: Independent sample’s t test for comparison of Mean bone thickness with gender. 

Ins. Angles (°) Mean BT (mm) P value 

Males Females 

55 3.10 ± 1.02 3.04 ± 0.79 0.74 

60 3.47 ± 1.09 3.38 ± 0.85 0.61 

65 3.80 ± 1.18 3.77 ± 0.97 0.88 

70 4.28 ± 1.33 4.16 ± 1.09 0.62 

75 4.95 ± 1.60 4.86 ± 1.51 0.58 

Ins. Angle= insertion angle, BT= Bone Thickness. 

However, there was a significant difference in insertion heights from occlusal plane at insertion angles 
of 60° 75° with higher insertion position in males than in females (p value <0.05). The height from 
occlusal plane at 55° insertion angle showed insignificant relationship with gender (p value >0.05). 
(Table 4)  

Table 4: Independent sample’s t test for comparison of mean height from occlusal plane with 
gender. 

Ins. Angle (º) Mean Height from OP (mm) P value 

Males Females 

55 19.05 ± 3.25 17.38 ± 2.19 0.75 

60 18.51 ± 3.28 16.86 ± 2.34 0.003 

65 18.04 ± 3.31 16.32 ± 2.52 0.004 

70 17.43 ± 3.44 15.80 ± 2.81 0.009 

75 16.70 ± 3.69 14.95 ± 3.18 0.01 

Ins. Angle = Insertion angle, OP= Occlusal Plane. 
 
DISCUSSION: 
In the present study bone thickness of IZC was 
measured at the level of distobuccal root of 
maxillary first molar as the area lateral to 
maxillary 1st and 2nd molar is considered as an 
ideal site for insertion of IZC screw 19,20 due to 
the fact that greater bone thickness for IZC 
implant insertion has been found in the multiple 
studies.1,2,7,12  

In our study, CBCT images were used to 
assess the bone thickness as it provides high 
resolution 3D images, with no magnification or 
superimposition errors and is a standard 
imaging technique when compared to 2D 
conventional imaging technique.10,21 

In the present study the results showed an 
average bone thickness of 3.07 ±0.94mm to 
4.91 ± 1.59 mm at 55° to 75° angle & at distance 
ranging from 18.40 ±2.99 mm to 16.02 ± 3.59 

mm with reference to maxillary occlusal plane. 
The bone thickness was found to increase as 
the insertion angle was increased at 5 ͦ 
increments from 55° to 75°. The result of this 
study shows that the distance from maxillary 
occlusal plane decreases as the angle of 
insertion increases. The same pattern was also 
noted by Liou et al.12 and Murugesan et al.1 Liou 
et al found bone thickness of 5.2 ±1.1mm, at an 
angle of 40° and 8.8 ± 2.3mm at an angle of 75° 
to the maxillary occlusal plane, at a distance of 
17.0 ±3.7 mm & 12.8 ±4.2 mm above maxillary 
occlusal plane. Murugesan et al noted the bone 
thickness of 4.5 mm to 9 mm in the 
infrazygomatic crest when measured at angle 
of 40° to 75° to the occlusal plane and 11mm to 
17 mm above the occlusal plane. 

However, the present study demonstrate that 
the bone thickness is small when compared to 
bone thickness found in other studies which 
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might be due to ethnic differences between the 
population under study and that studied 
previously. Hence the screw size 
recommended 19,22,23 might not be suitable in 
our population as the chances of sinus 
perforation will increase as reported by Hans 
MG et al.7 who reported in his study  that there 
is increase chance of sinus perforation when 
miniscrew of  6mm length or more is used. 
Motoyoshi et al.6 found the frequency of sinus 
perforation with IZC implants, to be 10% . 
Chang et al.24 also reported it in 48% of the 
cases where conventional size of IZC implants 
were used. However Jia X et al.14  reported that 
even with 78% of IZC implants that penetrated 
into maxillary sinus, success rate was 96.7%, 
which was attributed to limited penetration of 
sinus <1mm &  contact of the screw with 
bicortical plate of IZC . 

In the present study the IZC thickness were 
compared between males and females; the 
results of which showed no significant 
difference in bone thickness between the two 
genders. The same results were found in study 
conducted by Rossi M et al.25 in 2017 who found 
no significant difference in bone thickness and 
density between males and females. 

The limitations of the study are that it is a 
retrospective cross-sectional study, and the 
results cannot be generalized. The soft tissue 
thickness at different insertion angles, the 
sagittal and vertical skeletal growth pattern 
were not taken into consideration, which might 
have influence on screw size selection.  

Conclusion: 

1. For minimum bone support of 3mm the 
miniscrew should be inserted at an angle of 
55° to 70° at distances of 16mm to 18mm 
from maxillary occlusal plane. 

2. The IZC bone thickness found in Pakistani 
population is thin when compared to other 
populations 

3. There are chances of sinus perforation with 
conventional screw length being 
recommended  

4. Soft tissue must be taken into consideration 
for selecting appropriate screw size 
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