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ABSTRACT

Background: The infrazygomatic crest (IZC) is a commonly used extra‑alveolar site for orthodontic 
miniscrew placement because of its favorable anatomical position and relatively dense cortical bone. 
However, variations in bone thickness, insertion height, and angulation can influence the stability and 
success of miniscrew placement. To systematically evaluate and synthesize the available evidence on 
the infrazygomatic crest region to determine the most suitable site, insertion height, and angulation 
for orthodontic miniscrew placement.
Materials and Methods: A systematic search was conducted across PubMed, Embase, Web of 
Science, Scopus, the Cochrane Library, and grey literature sources including Google Scholar and 
OpenGrey for studies published up to March 2023. Studies assessing cortical bone thickness and 
anatomical characteristics of the IZC relevant to miniscrew placement were included. Thirteen 
studies met the inclusion criteria for qualitative synthesis, and nine studies providing quantitative 
data were included in the meta‑analysis. Mean values and standard deviations of bone thickness 
and insertion height along the distobuccal root of the maxillary first molar at 70° angulation were 
extracted. Forest plots were generated to compare findings across studies. Risk of bias was assessed 
using the Quality Assessment of Measurement Accuracy Studies (QUAMAS) tool.
Results: Among the included studies, most reported adequate bone thickness in the region 
buccal to the maxillary first molar. Meta‑analysis indicated that sufficient bone thickness is 
generally observed when miniscrews are inserted at an angulation of approximately 60°–70°. 
The optimal insertion height was commonly reported between 10 and 15 mm above the occlusal 
plane, where greater cortical bone thickness was observed. Increasing insertion angulation 
and decreasing insertion height were associated with improved bone engagement and primary 
stability.
Conclusion: The current evidence suggests that the region buccal to the maxillary first molar 
in the infrazygomatic crest is the most favorable site for orthodontic miniscrew placement. An 
insertion angle of approximately 60°–70° and a height of 10–15 mm above the occlusal plane appear 
to provide optimal bone thickness and stability.
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INTRODUCTION

Temporary anchorage devices  (TADs), commonly 
called as mini‑implant screws, or mini‑screws, are 
absolute means of anchorage system without relying 
on patient cooperation. Over recent years, TADs have 
been emerged as promising mechanics due to their 
ease of placement and removal, cost‑effectiveness and 
noncompliance from patients.[1] They can be placed 
in areas where natural anchorage or conventional 
orthodontic appliances are difficult to place, such as 
edentulous spaces in the alveolus of the upper and 
lower arch, the palate, the zygomatic process, the 
retromolar region and the ramus.[2-4] Since TADs can 
retract the whole dentition, it can eliminate adverse 
reciprocal movement, anchorage loss and increase the 
treatment efficacy.[5,6]

The infrazygomatic crest  (IZC) is one of the major 
sites for placement of implant in maxilla due to its 
location and solid bone structure. The IZC is a well 
palpable, slightly elevated bone column that runs 
down the lateral wall at the most inferior point of 
the zygomatic‑maxillary suture, towards the alveolar 
process of the maxilla. It is located lateral to the first 
and second maxillary molars.[7,8] There are several 
variations in the thickness of the IZC due to differing 
root morphologies, pneumatization of the maxillary 
sinus, inclination of the maxillary first molar and 
height of the alveolar processes of individuals.[8,9] 
Therefore, it is important to understand the anatomical 
variations present in this area when placing 
mini‑screws at this site for orthodontic purposes.

Mini‑implants placed in the IZC region are referred to 
as extra‑alveolar  (EA) mini‑implants. They are most 
commonly used for distalizing the whole maxillary 
dentition as they provide better anchorage and 
primary stability. It is also used in cases of asymmetry 
correction of the occlusal plane and midline deviation, 
segmental or en masse dentoalveolar retraction of 
maxillary arch, canine and premolar distalization with 
sliding mechanics and posterior teeth intrusion, along 
with retraction of the entire dental arch.[10]

It is necessary to know the cortical and overall bone 
thickness of the IZC to achieve initial stability and 
success. The site of placement and angle of miniscrew 
insertion play a major role in primary stability.[10-13] 
The aim of this systematic review was to assess 
the most suitable site of mini‑implant placement in 
maxillary IZC area based on cortical bone thickness 
and angle of insertion.

MATERIALS AND METHODS

This systematic review was prepared based on the 
Preferred Reporting Items for Systematic Reviews and 
Meta‑Analyses  (PRISMA) guidelines.[14] Before the 
start of the review, following the recommendations 
of the Cochrane Handbook for Systematic Reviews 
of Interventions, a review methodology was 
established.[15]

Inclusion and exclusion criteria
The inclusion criteria for our systematic review 
were randomized controlled trials and observational 
retrospective studies reporting the evaluation of 
maxillary IZC for mini‑implant placement with some 
predictive outcome, and datasets used should be 
clearly mentioned. Articles in which the evaluation 
of cortical bone thickness and total bone thickness 
at different insertion heights in IZC crest have 
been included in the study. Studies in which the 
comparison of interradicular distance between all 
the maxillary teeth and the maxillary anterior region 
for mini‑implant placement were not included. 
Unpublished papers, articles with only abstracts and 
with no full text and paper not published in English 
were excluded from this study. Exclusion and 
inclusion criteria were structured in accordance with 
the study design, participant, intervention, comparison 
and outcome.

Outcome measures
The primary outcome measure is to determine the 
ideal site for mini‑implant placement in an IZC, and 
the secondary outcome measure was to evaluate how 
effective the mini‑implants can be in assisting in 
orthodontic application when placed in an IZC of the 
maxilla among different populations.

Information sources and study selection
Our search strategy for the review was 
cross‑disciplinary and included descriptive, 
retrospective and randomized clinical trials on the 
assessment of IZC area for mini‑implant placement 
amongst different populations. All the original research 
articles, review articles, published bibliographies 
and relevant citations related to maxillary IZC were 
checked for relevant information and used in this 
review.

A comprehensive search was performed on PubMed, 
Embase, Web of science, Cochrane engine and 
grey to obtain our topic‑related articles which were 
published till March 2023 with no restriction based on 



Figure 1: Preferred Reporting Items for Systematic Reviews and Meta‑Analyses flowchart.

Felix and Sreenivasagan: Assessment of the infrazygomatic crest area for miniscrew placement

3Dental Research Journal  /  2026 3

the language and the published year. A  combination 
of index words such as orthodontic anchorage, 
IZC, maxillary anchorage, cortical bone thickness 
and mini‑implant insertion was used for the search 
strategy. The PRISMA statement guidelines were 
followed [Figure  1]. The electronic search resulted 
in multiple articles, in which a total of 541 articles 
related to mini‑implant placement in the IZC area. 
The supplemental manual search was done on hand 
by reviewing the reference lists of the related papers 
and review articles.

Data extraction and synthesis
Two reviewers carried out the entire search and 
screening procedure  (κ = 0.78, inference‑near 
perfect agreement between the two examiners). 
From the heading and abstracts obtained from the 
electronic search, the articles were removed from 
our study based on the inclusion and exclusion 
criteria as discussed above in four stages. In Stage 1, 
non‑relevant citations were simply excluded. In Stage 
2, all heading and abstracts were analyzed by one 

person to determine whether the article met the 
criteria of our study. When the reviewer was sure 
about the information unavailability of any article 
which did not meet the inclusion criteria, it was 
immediately removed from the study. In case of any 
query, the article was downloaded for full study, and 
the second thought was taken from another reviewer.

In Stage 3, all the articles selected in Stage 1 were 
examined by two independent reviewers to determine 
whether they met the eligibility factors. During this 
time, care was taken to exclude the articles with a 
lack of proper design and necessary data. The articles 
not referenced correctly were also excluded.

In Stage 4, all refined articles were thoroughly gone 
through, and relevant data were obtained from all of 
them. The clinical methodology of the studies scrutinized 
finally assessed thoroughly by examining the types of 
outcome measures and intervention of each study.

The data were extracted from the selected articles by 
the first examiner and then rechecked by the second 
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examiner. Data extraction was made equivalently 
from each approved articles that were selected based 
on the inclusion criteria. It is prepared in a standard 
form in the electronic format through the computer 
feeding  (Office Excel 2013 software, Microsoft 
Corporation). Information was tabulated and filled 
under the following heading‑author, year, sample 
size, population, age group, area of interest, imaging 
method, measurement reference, reference plane, 
reference area, reference points, outcome, inference 
and added data [Table 1].

Risk of bias assessment
The risk of bias was assessed by 2 independent 
examiners. All the included studies were assessed using 
the Quality Assessment of Measurement Accuracy 
Studies (QUAMAS) tool, as per the literature [Table 2]. 
The QUAMAS tool comprises 3 domains which include 
study design, study measurement and statistical analysis. 
The maximum score of a study was 15. Studies that 
scored not  <10 were considered high quality. Studies 
with scores between 7.5 and 9.5 were considered medium 
quality. Studies with scoring  <7.5 were considered low 
quality. The Quality Assessment of Diagnostic Accuracy 
Studies tools (i.e. QUADAS‑1 and ‑2), designed for the 
quality assessment of diagnostic accuracy  (instead of 
measurement accuracy) of studies, were not used for this 
study because of their unsuitability.

Statistical analysis
The data were tabulated in Microsoft Excel 
2010, and statistical analysis was performed in R 
statistical package version  4.1.1  (10‑08‑2021 release) 
from R Core Team  (2021). R: A  language and 
environment for statistical computing. R  Foundation 
for Statistical Computing, Vienna, Austria. URL 
https://www.R-project.org/. Means  (M) and standard 
deviations  (SDs) of bone thickness along the 
distobuccal root of the first molar at 70° angulation 
were collected from the included studies and tabulated 
[Table 3]. In studies that gave Confidence intervals, SD 
was calculated from the confidence intervals. M  and 
SD of insertion height along the distobuccal root of 
the first molar at 70° angulation were also collected 
and tabulated [Table 4]. Forest plot was drawn with M 
and SD and compared among the participant studies.

RESULTS

Study selection
The selection of articles for our study was based on 
the PRISMA flowchart. The literature search resulted 

in 541 studies relevant to the topic and 7 studies 
obtained from additional records. 495 articles were 
excluded as they were irrelevant, duplicates, and 
data were not available. The screening procedure 
was done, and nearly 31 articles were obtained. 
From this, 20 full‑text articles were assessed for the 
eligibility criteria in which 7 articles were excluded 
with reasons and 13 articles were elaborated in the 
present systematic review. 9 articles provided valid 
quantitative data and were included in meta‑analysis 
[Figure 1].

Characteristics of included studies
This review included 13 articles, which provided 
ideal placement of mini‑implant in the maxillary 
IZC area. The first study was given by Liou et  al.  in 
2007, in which he found the ideal site in adults to 
be 14–16  mm above the maxillary occlusal plane in 
the maxillary first molar region at an angle of 55° 
to 70° to the maxillary occlusal plane  (Liou et  al. 
2007).[7] This was followed by another study that 
the greatest bone depth was available at 11–13  mm 
apical from the cemento‑enamel junction  (CEJ) of 
the maxillary first molar and decreased rapidly further 
apically.[8] This was followed by Santos et  al.,[11] in 
2017, in which he found the overall M thickness of 
the IZC was 2.49 mm with respect to measurement 1 
and 2.29 mm for measurement 2, with no statistically 
significant differences between sexes.[11] A study in 
2019 in which she found the best possible site for 
miniscrew insertion is 12–17  mm above the occlusal 
plane at an angle of 65° to 70° with no injury to the 
adjacent anatomical structures.[13] Ms and SDs of bone 
thickness along the distobuccal root of the first molar 
at 70° angulation were collected from the included 
studies and summarized in Table 3. This was followed 
by Paul et  al. in 2020, in which he found the ideal 
site for insertion of TADs in the IZC region, which 
lies between the maxillary first and second molars 
at a height of 12  mm in all facial types.[16] This was 
followed by Vargas et  al. in which he also found 
that the best site to install miniscrews in the IZC is 
buccal to the first molar mesiobuccal root.[17] This 
was followed by Krishnakumaran et  al. in 2021, in 
which they found the superolateral area in IZC as 
the most appropriate site for miniscrew insertion 
in all age groups.[18] This was followed by Matias 
et al., in 2021, in which they found that the best site 
to install miniscrews is at the 11  mm apical to the 
mesiobuccal cusp tip of the maxillary first molar.[19] 
This was followed by Du et al., in which he preferred 

https://www.R-project.org/
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mini‑implant placement at a disposition of 15  mm 
height above and a gingival tipping angle of 60°–70° 
and a distal tipping angle of 30°.[20] Tavares et al. found 
an ideal site at the distance of 4 mm from the CEJ at 
an insertion angle of 60° for all individuals.[21] This 
was followed by Song et al. in 2022, who found that 
the optimal insertion heights and angles were 12 mm 
to 18  mm from the occlusal plane, and 40°–70° for 
mini‑implants at IZC.[22] This was followed by Dangal 
et  al. in 2022 on the Nepali population, in which he 
found the optimal site for placement in IZC at the 
angle of 70°and 13  mm from the occlusal plane.[23] 
This was followed by Ujala et  al., in 2022, in which 
they found that the miniscrew should be inserted at an 
angle of 55° to 70° at distances of 16 mm to 18 mm 
from the maxillary occlusal plane.[24] The author, year, 
sample size, population, age group, area of interest, 
imaging method, measurement reference, reference 
plane, reference area, reference points, outcome, 
inference, and added data are described in Table 1.

Synthesis of results
Two forest plots were performed in this study. One was 
based on the cortical bone thickness of the IZC area 
obtained from the 9 studies with homogeneity. Another 
forest plot was drawn based on the insertion height of 
IZC area from the 5 studies with homogeneity. The 
studies which provided quantitative data on cortical 
bone thickness for mini‑implant placement and insertion 
height were included. Since the studies provided variable 
data, the homogeneity was obtained for cortical bone 
thickness by selecting the values along the buccal aspect 
of maxillary first molar at 70 angulation, which were 
commonly measured in all the studies. The homogeneity 
was obtained for insertion height by selecting the values 
along the buccal aspect of the maxillary first molar at 
70° angulation, which were commonly measured in 
all the studies. The data from several studies were 
mentioned as the right and left sides of the arch and also 
male and female groups. This was generalized by taking 
the average of both the groups.

Ms and SDs of bone thickness along the distobuccal 
root of the first molar at 70° angulation were collected 
from the included studies and tabulated. In studies that 
gave confidence intervals, SD was calculated from the 
confidence intervals. M  and SD of insertion height 
along the distobuccal root of the first molar at 70° 
angulation were also collected and tabulated. Forest 
plot was drawn with M and SD and compared among 
the participant studies. Each line in the graphical 
display represents a study with upper and lower limits.
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The width of the study lines extending through the 
boxes showed their confidence intervals, and the center 
dot represents the M  [Figures  2 and 3]. Based on 
forest plot 1, the majority of included studies showed 
bone sufficient bone thickness of about 6–8  mm 
along the buccal aspect of maxillary first molar at 70° 
angulation. Based on forest plot 2, the majority of 
included studies showed appropriate insertion height 
of about 10–15  mm for achieving sufficient bone 
thickness. This showed that there was a statistically 
significant difference in the bone thickness of the IZC 
area, with majority of studies supporting that the area 
buccal to the maxillary first molar is the most ideal 
site of mini implant placement. The ideal insertion 
angle should be 60°–70°, and ideal insertion height 
should be 10–15  mm as the bone thickness increases 
with an increase in insertion angle and a decrease in 
the insertion height.

Quality of studies
Among the 13 included studies, 10 studies were 
rated as high quality, and 3 studies were rated as 
medium quality  [Table  4]. The study by Song et  al. 

provided the highest quality rate of 13.5, and study 
by Santos et  al.and Mahalakshmi et  al. provided the 
lowest quality rate of 8. The major methodological 
limitations were unclear baseline characteristics, 
reliability, and examination time intervals.

DISCUSSION

Liou et  al.  in 2007 conducted a study on Taiwan 
population to measure the thickness of the 
infrazygomatic (IZ) crest above the maxillary 
first molar at different angles and positions to the 
maxillary occlusal plane.[7] As per this study, the bone 
thickness of the IZ crest above the maxillary first 
molar is 5–9  mm, when it is measured at 40° to 75° 
to the maxillary occlusal plane and 13–17 mm above 
the maxillary occlusal plane. By adopting 6  mm 
as the minimum IZ crest thickness for sustaining a 
miniscrew well throughout treatment and avoiding 
injury to the mesiobuccal root of the maxillary first 
molar, the clinical implication for miniscrew insertion 
in the IZ crest of adults is 14–16  mm above the 

Table 2: Quality Assessment of Measurement Accuracy Studies tool parameters
Evaluation parameters Naming Description Score
Study design A Objective clearly formulated 1

B Randomized sample 1
C Sample size: Considered adequate 1
D Similar baseline characteristics 1
E Selection criteria: Clearly described and adequate 1

Study measurement F Measurement method is appropriate 1
G Gold standard is appropriate 1
H Adequate examiners and independent measurement 1
I Reliability: Described and adequate level of 

agreement
1

J Appropriate examination time interval 1
Statistical analysis K Statistical analysis is appropriate for data 1

L Reliability: Intra‑examiner and inter‑examiner 2
M P value and confidence intervals 2

Table 3: Sample size, mean and standard deviation of bone thickness of infrazygomatic crest area of 
included studies at 70° angulation
Study Mean±SD (for bone thickness) Sample size Mean±SD (for bone thickness) Sample size
Ujala Saif et al. 4.2±1.2 116 16.7±3.2 116
R Dangal et al. 6.7±1.8 44 12.9±2.8 44
A Tavares et al. 8.7±3.1 116 ‑ ‑
Du et al. 7.4±2.4 36 ‑ ‑
Arathi et al. 7.8±3.2 10 12.8±2.7 10
A Vargas et al. 3.6±2.2 100 ‑ ‑
Liou et al. 7.7±1.9 16 13.8±3.8 16
Baumgaertel and Hans 6.6±4.2 29 12.1±1.7 29
Murilo Matias et al. 7.2±1.9 78 ‑ ‑

SD: Standard deviation



Figure 3: Forest plot of insertion height of studies included for 
meta‑analysis.

Figure 2: Forest plot of bone thickness of studies included for 
meta‑analysis.
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maxillary occlusal plane and the maxillary first molar, 
and at an angle of 55° to 70° to the maxillary occlusal 
plane.

Study conducted on the human skull to investigate 
the bone depth at the IZC with regard to orthodontic 
mini‑screw insertion.[10] As per this study, the level 

of the greatest bone depth was located on average 
11.48  mm apical from the buccal CEJ of the 
maxillary first molar. This would indicate the ideal 
level for mini‑screw insertion.[9] More in detail, at the 
mesio‑buccal root, the ideal insertion site would be 
located farthest in the vestibule, on average 12.18 mm 
apical from the CEJ. Furthermore, this study 
demonstrated that on average, mini‑screw insertion 
(6  mm length or more) could lead to perforation of 
the maxillary sinus or the nasal cavity.

In the Brazilian population, to verify the thickness 
of the IZC and compare it between male and female 
adult subjects, by using coronal slices from cone 
beam computerized tomography  (CBCT) imaging.[8] 
As per this study, the M thickness of the IZC in males 
was 3.55  mm for measurement 1 and 2.84  mm for 
measurement 2, whereas in females, these were 
2.37 mm and 2.24 mm with no statistically significant 
difference between the gender. Furthermore, the M 
thickness of the IZC to be significantly thinner than 
the length of miniscrews commonly used in this 
region, which may cause maxillary sinus perforation if 
miniscrews of 5 mm or longer are used for miniplate 
anchorage.[12]

In the Dravidian population, to assess the bone 
thickness in the IZC area around the distobuccal 
root of the maxillary first molar using CBCT and 
determine the best possible site and angulation for the 
placement of the miniscrew. The measurements were 
made along the distobuccal root of the maxillary first 
molar at different angulations ranging from 75° to 
40° to the occlusal surface of the molar. As per this 
study, the best possible site for miniscrew insertion 
is 12–17 mm above the occlusal plane at an angle of 

Table 4: Quality assessment scores of included studies based on Quality Assessment of Measurement 
Accuracy Studies tool
Study Study design Study measurement Statistical analysis Total

A B C D E F G H I J K L M
Liou et al. 1 1 1 0.5 1 1 1 1 1 0.5 1 1 2 13
Baumgaertel and Hans 1 0 1 0.5 0.5 0.5 0 1 0.5 0.5 1 1 2 9.5
Santos AR et al. 1 0.5 1 0.5 1 0 0.5 0.5 0.5 0.5 0 1 1 8
Arathy Murugesan et al. 1 1 0.5 0.5 1 1 1 1 0.5 1 1 1 2 12.5
Paulin Paul et al. 1 1 0.5 0.5 1 1 1 1 0.5 0.5 1 1 2 12
Amaral Vargas et al. 1 1 1 0.5 0.5 1 1 1 0.5 0.5 1 1 2 13
Murilo Matias et al. 1 1 1 0.5 1 1 1 1 1 0.5 1 1 2 13
B Du et al. 1 1 1 0.5 1 1 1 1 0.5 1 1 1 2 13
Tavares A et al. 1 0.5 1 0.5 0.5 1 1 1 0.5 1 1 1 2 12
Q Song et al. 1 1 1 1 0.5 1 1 1 1 1 1 1 2 13.5
Dangal R et al. 1 1 1 0.5 1 1 1 1 1 1 1 1 2 13.5
Ujala Saif et al. 1 1 1 0.5 1 1 1 1 0.5 0.5 1 1 2 12.5
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65°–70°, with no injury to the adjacent anatomical 
structures, no mucosal irritation, and adequate stability 
for the miniscrew. The ideal IZC screw length for the 
Dravidian population is 9–11 mm.[25]

Another study on the Indian population to evaluate 
cortical bone thickness in the IZC region for subjects 
with low, normal, and high angle facial patterns 
by bone mapping using CBCT. As per this study, 
low‑angle patients had significantly higher values of 
bone thickness compared to normal and high‑angle 
patients between the first and second molars at a 
height of 12  mm and distal to the second molars at 
a height of 14  mm. The ideal site for insertion of 
TADs in the IZC region lies between the maxillary 
first and second molars at a height of 12  mm in all 
facial types.[18]

A study 2020 on the Brazilian population to 
determine bone thickness in the mandibular buccal 
shelf (MBS) and the IZC in individuals with different 
vertical facial heights for the ultimate placement of 
miniscrews. As per this study, bone thickness in the 
MBS increased posteriorly, whereas bone thickness 
in the IZC decreased posteriorly. There was no 
correlation between the IZC and the gonial angle. The 
best site to install miniscrews in the MBS is buccal to 
the second molar distal root, whereas in the IZC, it is 
buccal to the first molar mesiobuccal root.[17]

A study was conducted on the Tamil population to 
evaluate the bone thickness of the IZC in different 
cervical vertebrae maturation index  (CVMI) and to 
compare it between male and female subjects, by 
using CBCT imaging. As per this study, a statistically 
significant difference in IZC bone thickness was seen 
in various CVMI stages. Maximum bone thickness 
was 11 mm, and minimum bone thickness was 1 mm. 
No significant difference was observed between male 
and female populations. The superolateral area in 
the IZC is the most appropriate site for miniscrew 
insertion in all age groups.[19]

Based on the study on Italian, Spanish, and Portuguese 
population to evaluate through CBCT, ideal areas for 
insertion of EA miniscrews in the IZC and MBS based 
on different craniofacial patterns. As per this study, 
there were no significant differences in IZC bone 
thickness between the 3 groups. Maximum thickness 
was present at 11 mm apical to the mesiobuccal cusp 
tip of max first molar.[19]

In Chinese population to measure the bone depth 
and thickness of different insertion paths for safe 

placement of IZC crest miniscrews between the first 
and second maxillary molars by 3D reconstruction 
and to explore their clinical significance. As per this 
study, A miniscrew insertion path may be preferred 
at a disposition of 15  mm height above the POP, a 
gingival tipping angle of 60°–70°, and a distal tipping 
angle of 30°. A  miniscrew with 9–11  mm in length 
and 1.6–2.3  mm in diameter may be proper in this 
region.[20]

Tavares et  al. conducted a study to evaluate bone 
availability at the IZC for EA bone miniscrew 
insertion in subjects with different vertical and 
sagittal skeletal patterns. As per this study, bone 
availability was lower at the apical level, especially 
in Class  II and mesofacial subjects. Therefore, when 
the planned insertion site is located in the apical 
direction, it is recommended to choose shorter 
miniscrews (2.0 mm × 12 mm) and a smaller insertion 
angle (60°) and/or to plan a miniscrew bone insertion 
deep enough to allow bicortical fixation.[21]

In another study on the Chinese population to 
determine the optimal areas for mini‑implants into the 
IZC. The impact of insertion sites, heights and angles, 
sex, and age on bone thickness were evaluated. 
Open beta testing  (OBT) was the thickest at site 
63, followed by site 73. For each site, the insertion 
height where OBT was the thickest decreased with 
the increase of angle. Closed beta testing and OBT 
were significantly influenced by sex and age. The 
optimal insertion heights and angles were 12  mm 
to 18  mm from the occlusal plane, and 40°–70° for 
mini‑implants at IZC.[22]

In Nepali population, to find out the most suitable site 
for micro‑implant placement in the IZC area, the IZC 
bone thickness, when measured at an angle of 40° to 
75° and 11–17  mm above the occlusal plane of the 
maxillary first molar, was 3–9  mm. There was no 
significant gender and side variation in bone thickness 
of IZC and insertion height. IZC thickness increases 
with the increase in insertion angle and the decrease 
in height. The optimal site for miniscrew placement in 
IZC in an adult is at the angle of 70°and 13 mm from 
the occlusal plane.[23] A dynamic navigation guide 
could be the future and help in accurate placement 
with clinical integration.[26,27]

Ujala et  al. conducted a study on the Pakistani 
population to evaluate IZ bone thickness for safe 
placement of IZ implant using CBCT. As per this 
study, bone thickness at insertion angles of 55° to 



Felix and Sreenivasagan: Assessment of the infrazygomatic crest area for miniscrew placement

12 Dental Research Journal  /  2026

6.	 Mohan  R, Jain  RK. Mandibular buccal shelf characteristics 
of South Indian population with different skeletal patterns: a 
retrospective cone beam computed tomographic study. J Clin 
Diagn Res. 2023;17(4):ZC19‑ZC23.

7.	 Liou EJ, Chen PH, Wang YC, Lin JC. A computed tomographic 
image study on the thickness of the infrazygomatic crest of the 
maxilla and its clinical implications for miniscrew insertion. Am 
J Orthod Dentofacial Orthop. 2007;131(3):352‑6. doi: 10.1016/j.
ajodo.2005.04.044.PMID: 17346590.

8.	 De Clerck H, Geerinckx V, Siciliano S. The zygoma anchorage 
system. J Clin Orthod 2002;36:455‑9.

9.	 Felicita AS, Uma Maheshwari  TN. Maxillary tuberosity 
dimensions and tooth movement magnitude during distalisation 
using mini‑implants: a preliminary tomographic study. Eur Oral 
Res. 2025;59(3):202‑9.

10.	 Felicita AS, Uma Maheshwari  TN. Change in the spatial 
position of mini‑implants during distal movement of the entire 
maxillary dentition: an observational CBCT study. Int J Oral 
Maxillofac Implants. 2024;39(5):183‑92. doi: 10.11607/jomi. 
10789.

11.	 Santos AR, Castellucci  M, Crusoé‑Rebello  IM, Sobral  MC. 
Assessing bone thickness in the infrazygomatic crest area aiming 
the orthodontic miniplates positioning: A  tomographic study. 
Dental Press J Orthod 2017;22:70‑6.

12.	 Baumgaertel  S, Hans  MG. Assessment of infrazygomatic 
bone depth for mini‑screw insertion. Clin Oral Implants Res 
2009;20:638‑42.

13.	 Almeida  MR. Biomechanics of extra‑alveolar mini‑implants. 
Dental Press J Orthod 2019;24:93‑109.

14.	 Moher  D, Shamseer  L, Clarke  M, Ghersi  D, Liberati A, 
Petticrew  M, et  al. Preferred reporting items for systematic 
review and meta‑analysis protocols (PRISMA‑P) 2015 statement. 
Syst Rev 2015;4:1.

15.	 Higgins  JP. Cochrane handbook for systematic reviews of 
interventions version 6.0 (updated July 2019). Cochrane. 2019.

16.	 Paul P, Mathur AK, Chitra P. Cone‑beam computed tomographic 
comparison of infrazygomatic crest bone thickness in patients 
with different facial types. Orthod Waves 2020;79:99‑104.

17.	 Vargas EO, Lopes de Lima R, Nojima LI. Mandibular buccal 
shelf and infrazygomatic crest thicknesses in patients with 
different vertical facial heights. Am J Orthod Dentofacial Orthop 
2020;158:349‑56.

18.	 Krishnakumaran  M, Krishnan  B, Raman  R, Rangarajan  S, 
Preethi G, Chinnasamy A. Correlation of infrazygomatic bone 
thickness with cervical vertebrae maturation stages. J  Indian 
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Nunes DC, et al. Miniscrew insertion sites of infrazygomatic 
crest and mandibular buccal shelf in different vertical craniofacial 
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Orthod 2021;51:387‑96.
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different infrazygomatic crest miniscrew insertion paths between 
the first and second maxillary molars for distal tooth movement: 
A 3‑dimensional assessment. Am J Orthod Dentofacial Orthop 
2021;160:113‑23.

21.	 Tavares A, Montanha‑Andrade K, Cury PR, Crusoé‑Rebello I, 

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. The height from 
the occlusal plane also varied 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°. 
The miniscrew should be inserted at an angle of 55° 
to 70° at distances of 16  mm to 18  mm from the 
maxillary occlusal plane.[24]

The limitations of this review are that articles that 
were included in the review, but some heterogenecity 
among articles and study design was present. Most 
of the articles were done in Asian countries and 
population and lesser articles from other regions.

CONCLUSION

The current evidence suggested that there was 
a statistically significant difference in the bone 
thickness of the IZC area with the majority of studies 
supporting that the area buccal to maxillary first molar 
is the most ideal site of mini implant placement. As 
per maximum evidences, the ideal insertion angle 
should be 60°–70°, and ideal insertion height should 
be 10–15  mm as the bone thickness increases with 
an increase in insertion angle and decrease in the 
insertion height.
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