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A computed tomographic image study on the
thickness of the infrazygomatic crest of the
maxilla and its clinical implications for
miniscrew insertion
Eric J. W. Liou,a Po-Hsun Chen,b Yu-Chih Wang,b and James Chen-Yi Linb

Taipei, Taiwan

Introduction: The purpose of this study was to measure the thickness of the infrazygomatic (IZ) crest above
the maxillary first molar at different angles and positions to the maxillary occlusal plane. These measurements
were then used to derive clinical implications and guidance for inserting miniscrews in the IZ crest without
injuring the mesiobuccal root of the maxillary first molar. Methods: Computed tomographic images of 16
adults were used. For each subject, on the coronal slice of the computed tomographic image containing the
IZ crest and mesiobuccal root of the maxillary first molar, the IZ crest thickness and the miniscrew insertion
position were measured by postulating that the miniscrew would be inserted at each 5° increment from 40°
to 75° to the maxillary occlusal plane. Results: The IZ crest thickness above the maxillary first molar ranged
from 5.2 � 1.1 mm to 8.8 � 2.3 mm, measured at 40° to 75° to the maxillary occlusal plane and 13 to 17 mm
above the maxillary occlusal plane. Conclusions: By adopting 6 mm as the minimal 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 placement in the IZ crest of an adult is to insert it 14 to16
mm above the maxillary occlusal plane and the maxillary first molar at an angle of 55° to 70° to the maxillary
occlusal plane. (Am J Orthod Dentofacial Orthop 2007;131:352-6)

The infrazygomatic (IZ) crest is a placement site
in the maxilla for orthodontic miniscrews or
miniplates. It has been used successfully to

provide skeletal anchorage for maxillary canine retrac-
tion, anterior retraction, en-masse anterior retraction,
and intrusion of the maxillary posterior teeth.1-9

Anatomically, the IZ crest is a pillar of cortical
bone at the zygomatic process of the maxilla (Fig 1).
Clinically, it is a palpable bony ridge running along the
curvature between the alveolar and zygomatic processes
of the maxilla. In younger subjects, it is between the
maxillary second premolar and first molar, whereas it is
above the maxillary first molar in adults. A serious
complication during miniscrew insertion in the IZ
crest of adults is injury to the mesiobuccal root of the
maxillary first molar. The maxillary interdental sites
for insertion of miniscrews were shown radiographi-

cally.10-13 It is recommended to insert miniscrews in
higher rather than lower positions, such as midroot, at
or beyond the root apex where interseptal bone is
thicker and there is less chance of root injury.

However, without injuring the mesiobuccal root of
the maxillary first molar, the appropriate sites and
angles for insertion of the miniscrew in the IZ crest
have not yet been well documented. The purposes of
this computed tomographic (CT) image study were to
show the thickness of the IZ crest above the maxillary
first molar and the biting depth of a miniscrew in the IZ
crest at different angles and positions to the maxillary
occlusal plane, and to derive clinical implications for
miniscrew insertion in the IZ crest without injuring the
mesiobuccal root of the maxillary first molar.

MATERIALS AND METHODS

The CT images of 16 adults (6 women, 10 men;
average age, 27.0 � 5.2 years) with no craniofacial
anomalies or systemic diseases were randomly se-
lected from the database of the craniofacial CT
imaging library of Chang Gung Memorial Hospital,
Taipei, Taiwan. The machine was a spiral CT scan-
ner (SOMATOM Sensation 16, Siemens, Munich,
Germany). The CT images were formatted into
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standard dicom and reconstructed into continuous
slices at 1-mm thickness each.

We used Analyze (Mayo Clinic, Rochester, Minn)
for the CT image analyses. The images were first
adjusted to the tissue threshold to extract the soft tissue.
Then the images of the hard tissue were displayed
simultaneously with their coronal, axial, and sagittal
slices so that the IZ crest containing the mesiobuccal
root of the maxillary first molar could be accurately
located (Fig 2).

On the selected coronal slice, reference lines and
points were established for measurements of lateral
wall thickness of the maxillary sinus and IZ crest
thickness (Fig 3). The first reference line was the
maxillary occlusal plane, a plane between the mesio-
buccal cusps of both maxillary first molars. The second
reference line was the tangent line to the buccal surface
of the mesiobuccal root of the maxillary first molar.
The intersection point of this tangent line and the floor
of the maxillary sinus was the sinus point (S point).

Through S point, another 8 reference lines were
established at increments of 5°, from 40° to 75°, to the
maxillary occlusal plane (Fig 3). These 8 reference
lines also were the postulated miniscrew insertion
angles. The intersections between these reference lines
and the lateral surface of the IZ crest were points B1 to
B8. The length between S point and B1 to B8, respec-
tively, was IZ crest thickness. The perpendicular dis-
tances from B1 to B8, respectively, to the maxillary
occlusal plane were the postulated miniscrew insertion
positions. The lateral wall thickness of the maxillary
sinus, 5 mm above S point, was also measured.

For each measurement, both the left and right sides
were measured. They were compared with the Student
t test for differences (P �.05). The lateral wall thick-
ness of the maxillary sinus and the IZ crest thickness at

various miniscrew insertion angles were compared with
analysis of variance (ANOVA) (P �.05).

RESULTS

The right and left measurements of lateral wall
thickness of the maxillary sinus or the IZ crest thick-
ness at each miniscrew insertion angle were not signif-
icantly different (P �.05). The right and left measure-
ments were therefore pooled.

The IZ crest thickness varied with the postulated
miniscrew insertion angles. The greater the postulated
miniscrew insertion angle, the thicker the IZ crest
would be (Fig 4, A). The IZ crest thickness was 5.2 �
1.1 when the postulated miniscrew insertion angle was
40° to the maxillary occlusal plane, and it was 8.8 �
2.3 mm with a postulated insertion angle of 75° to the
maxillary occlusal plane (Table I). The IZ crest thick-
ness at each postulated miniscrew insertion angle was
significantly greater than the lateral wall thickness of
the maxillary sinus (2.9 � 0.9 mm) (Table I).

The miniscrew insertion position also varied with
the postulated miniscrew insertion angle. The smaller
the postulated miniscrew insertion angle, the higher the
miniscrew insertion position relative to the maxillary
occlusal plane (Fig 4, B). The miniscrew insertion
position was 17.0 � 3.7 mm above the maxillary
occlusal plane when the postulated insertion angle was
40° to the maxillary occlusal plane, and it was 12.8 �
4.2 mm above the maxillary occlusal plane when the
postulated insertion angle was 75° to the maxillary
occlusal plane (Table II).

DISCUSSION

The IZ crest above the maxillary first molar, as
shown in this study, was significantly thicker than the
lateral wall of the maxillary sinus. As an insertion site
for orthodontic skeletal anchorage, the IZ crest is
usually used for a single miniscrew because of its
thicker bone,2,4,7-9 whereas the lateral wall of the
maxillary sinus is used for miniplates with several
miniscrews because of its thinner wall.3,5,6 A thicker
bone allows greater miniscrew biting depth, more
osseous contact, and better primary stability of the
miniscrew.14 The IZ crest has 2 cortical plates—the
buccal cortical plate and the sinus floor. This anatomic
advantage allows for bicortical fixation and possibly
contributes to better primary stability of the miniscrew.

The IZ crest thickness is also the miniscrew biting
depth when the postulated miniscrew is inserted
through and in the IZ crest. To obtain a 5- to 9-mm
miniscrew biting depth without injuring the mesiobuc-
cal root of the maxillary first molar, the miniscrew
insertion position and the postulated miniscrew inser-

Fig 1. Schematic illustration of IZ crest above mesio-
buccal root of maxillary first molar.
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