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ABSTRACT

BACKGROUND

Maxillary tuberosity is still one of the most important parts in the posterior maxilla,
because of its role in the field of prosthetic dentistry, in particular in the
improvement of the stability of upper dentures especially in the absence of
abatement maxillary molars. The importance of the maxillary tuberosity to receive
dental implants as in the case of the amount and the density of bone is critical in the
posterior maxilla. In addition, the insertion of orthodontic mini screws in the
maxillary tuberosity enables a good anchorage for the orthodontic movement of
teeth to get the required space in the orthodontic treatment. The study aimed to
evaluate the maxillary tuberosity status on CBCT images after the extraction of
maxillary third molars.

METHODS

The cross-sectional comparative study included seventy patients aged between 25
and 45 years (regardless of gender). The patients were divided into group A and
group B. Group A consisted of 35 patients who were found with absence of upper
third molars which are missing congenitally. Group B consisted of 35 patients who
were found with absence of upper-third molars, but due to the previous extraction
for the period between one to three years after the extraction. A total of 120 CBCT
maxillary tuberosity images (for both sides) were obtained from the two study
groups. Evaluation of each maxillary tuberosity was done by linear measurement of
length, width, and height of the maxillary tuberosity on these CBCT images.

RESULTS

The results showed that the mean dimensions of the maxillary tuberosity (width,
length, and height) in Group A were 11.87 mm width, 10.17 mm length, and 11.22
mm height, while in Group B they were 9.93 mm width, 8.85 mm length and 8.78
mm height. Statistical analysis showed that the difference was significant for width
and height measurements between the two groups, but it was not significant for the
length measurements.

CONCLUSIONS
Extraction of the maxillary third molars leads to a significant reduction in most
dimensions of the maxillary tuberosity.
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BACKGROUND

Maxillary tuberosity is the terminal part of the maxilla on
both sides and mostly contains the roots of third upper
molars. The distal border of the maxillary tuberosity curved
upward. For this reason, the maxillary tuberosity has clinical
importance in the field of prosthetics and orthodontic
dentistry, particularly it plays an important role in the
retention of upper complete dentures in addition to the
anchorage orthodontic of mini screws.

The maxillary artery to a great extent considers the main
arterial supply to maxillary tuberosity after crossing beyond
the lateral pterygoid anterior and oblique direction then into
the pterygopalatine fossa.lll Exactly before entering the
“fossa”, it releases the divisions of the posterior superior
dental artery that encircle the maxillary tuberosity and finally
go down in anterior and inferior direction.[?]

The divisions of the pterygoid venous plexus consider the
main venous supply of the maxillary tuberosity, which may
be situated inter-between the temporalis muscle and lateral
pterygoids or between the medial and lateral pterygoids. The
plexus is mostly differentiated in configuration, but is
supposed to be enclosed around the maxillary tuberosity to
guard it against blockage due to the mastication forces.[3!

The pterygopalatine fossa mostly contains veins that are
too small in gauge within the path of the arteries. Some
authors stated that the “sphenopalatine vein” could be
recognized and emerging the sphenopalatine foramen and
then crossing the pterygomaxillary fissure prior to linking the
“pterygomaxillary plexus”.[*] Apart from that, the venous
drainage is significantly lost in the pterygopalatine fossa.l5]
The tiny superficial end of the medial pterygoid derived from
the maxillary tuberosity and the contiguous portion of the
pyramidal process of the “palatine bone” directly above the
macxillary tuberosity. The pterygoid venous anastomosis
encloses or within the lateral pterygoid muscle.¢]

Importance of Maxillary Tuberosity

Maxillary tuberosity has a considerable role in the field of
prosthetic dentistry, in particular, it precipitates in the
improvement of the stability of upper dentures especially in
the absence of the abutment maxillary molars. Any damage to
the maxillary tuberosity such as fracture will cause
impairment in prosthetic denture.[7]

Some authors stated that the maxillary tuberosity is
appropriate for inserting and stabilizing implants for
compensating the loss of teeth in the posterior part of maxilla
especially when the amount of bone is not enough to insert
the traditional dental implants and as well as to avoid the
insertion of implants into the critical structures in this region
as the maxillary sinus.[8]l Many previous studies conducted
that the dental implants showed a high success rate reached
94.63% in the region of maxillary tuberosity.[°]

Keeping anchorage during the orthodontic treatment still
a challenging aim.[10.11] Many authors stated that the
macxillary tuberosity was suitable for orthodontic anchorage
and it is considered a good place for insertion of orthodontic
mini screws.[11.12]

Insertion of the orthodontic mini screws at the region of
the maxillary tuberosity provides an appropriate orthodontic
anchorage, especially when planning for moving the anterior
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teeth with insufficient posterior upper teeth.[1113] This will
minimize damaging the roots of molars and neurovascular
bundles. So in total, the orthodontic insertion of mini-screw
in the maxillary tuberosity improves the orthodontic
movement of teeth as retraction and “distalization” of upper
teeth.[12][141[15] But others stated that the placement of the
mini-screw at the region of maxillary tuberosity is not
typical.[16]

Complications of Maxillary Third-Molar Extraction

Third molars are generally variable in the faces of their size
and shape. Therefore, in the upper jaw, the complications of
upper third molar extraction are possible to a considerable
degree as oro-antral opening, displacing the roots or the
entire tooth to the “antrum”, fracture of the maxillary
tuberosity or the alveolar process. The fracture of the
maxillary tuberosity mostly occurs through the maxillary
third molars and many factors could be responsible as dental
anomalies, wide separated roots, chronic “periapical
pathology”, large sinuses with delicate walls, “ankyloses”.[17]
This type of fracture may be also occurred due to the
decreased density of bone as in case of osteoporosis or due to
some drugs or some habits, all of these may increase the
possibility of this fracture.[18] In addition, external factors may
cause the fracture of the maxillary tuberosity as in the
improper application of force on the surgical instruments or
inappropriate support of alveolar bone during the extraction
procedure.[19120] Rarely, such complications can lead to
profuse haemorrhage due to its proximity to large vessels.[5]
In addition, the oro-antral opening is also a usual problem
following the maxillary tuberosity fracture.l”]

The incidence of maxillary tuberosity fracture due to

third molar extraction reported to about 0.6.[21] Many studies
showed that the maxillary tuberosity fracture is seldom
during the extraction of the first or second maxillary molars
in comparison to maxillary third molars.[51[20](22-25]
Maxillary tuberosity fractures can be recognized as small,
moderate and severe maxillary tuberosity fracture and the
latter is considered the most critical one because it is affected
on some of the critical structures like blood vessels, muscles,
and “pterygoid plate”. The purpose of the current study was
to evaluate the maxillary tuberosity status on CBCT images
after the extraction of maxillary third molars.

METHODS

The study was carried out at the radiology department in the
Teaching Hospital of Dentistry College-University of Wasit,
Kut city-Iraq and in different dental centers of Baghdad city-
Iraq for taking cone-beam computed tomographic (CBCT)
images, for the period between July 2019 to February 2020.
A cross-sectional comparative design was involved in the
current study. The sample size was determined according to
the time allowed to carry out this study. A total of seventy
patients were involved in the study aged between 25-45
years (regardless of gender) who were partitioned into two
groups depending on the type of missing of maxillary third
molars.
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Group A
Thirty-five patients who were found with the absence of
upper third molars which are missing congenitally.

Group B

Thirty-five patients who were found with the absence of
upper third molars but, due to previous extraction (complete
healing cases) for the period between one to three years after
the extraction.

Exclusion Criteria

e Impacted upper third molars.

e  Maxillofacial malformations.

e  Maxillofacial trauma.

e  Systemic diseases.

e Patients who are taking drugs affecting the bone
metabolism.

Study Procedure

A total of 120 CBCT maxillary tuberosity images (for both
sides) got from the two study groups, 60 CBCT images for
group A and 60 CBCT images for group B. The evaluation of
each maxillary tuberosity was done on these CBCT images
with linear measurement of length, width and height of the
maxillary tuberosity as the following:

Width

It was measured on the axial view by measuring the
vestibular-palatal distance of the maxillary tuberosity
through the midway of measured maxillary tuberosity length
at the level of 6 mm above the cementoenamel junction of the
macxillary-second molar.

Length

It was measured on the sagittal view by measuring the
anterior-posterior distance of the maxillary tuberosity
started from the distal-vestibular root of the maxillary-
second molar and in point of 6 mm above the cementoenamel
junction and extend in a straight line to the farthest point of
the maxillary tuberosity in the opposite direction backward.

Height

It was measured on the sagittal view by measuring the
inferior-superior distance of the maxillary tuberosity started
from the alveolar crest downward (in a point of 6 mm distal
to the cementoenamel junction of maxillary second molars on
sagittal view) to the opposite point upward.

Statistical Analysis

The statistical analysis was done by using the Statistical
Package for the Social Sciences software (version 19). A un-
paired t-test used to compare the mean dimensions of the
maxillary tuberosity in the mean between group A and B. The
level of significance was adjusted in 0.05 and it is evaluated
as a significant if p-value <0.05.
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RESULTS

The results showed that the mean dimensions of the
maxillary tuberosity (width, length, and height) in group A
were: 11.87 mm width, 10.17 mm length, and 11.22 mm
height, while in group B were: 9.93 mm width, 8.85 mm
length and 8.78 mm height. The statistical analyses showed
that the difference between the two groups was significant
regarding the width measurements (p-value = 0.01), and
height measurements (p-value=0.02), but it was not
significant for the length measurements (p-value = 0.06).
Table 1.

Significance Level
Group A GroupB  t-Test at P-Value < 0.05
Measurements
(mm)
Width 11.87 4.44 9.93 3.65 t=2.61 0.010 (Significant)
Length 10.17 341 8.85 432 t=1.85 0.065 (Not significant)
Height 1122 4.52 878 712 t=2.24  0.026 (Significant)

Mean SD Mean N

Table 1. Showed the Mean Dimensions of Maxillary Tuberosity
between the Two Groups

DISCUSSION

Many studies referred to the importance of the maxillary
tuberosity in the field of dentistry. In a dental practice, the
maxillary tuberosity has an important role in the retention
and stability of the prosthetic upper denture. The maxillary
tuberosity also considered a good substituted place for
insertion of dental implant, especially in case of the
insufficient bone amount in the posterior maxilla, as well as
the maxillary tuberosity, has a good site for placing the
orthodontic mini-screws to get the required anchorage
particularly there is an insufficient number of maxillary
molars that necessary for mesial shifting of anterior teeth.
Some studies have been limited to monitoring the fracture of
the maxillary tuberosity shortly following the extraction of
maxillary third molars. Other studies observed and evaluated
the treatment of these fractures.

By using of cone-beam computed tomography, the
current study evaluated the status of the maxillary tuberosity
in patients (Group A) with previous surgical extracted
maxillary third molars (complete healing cases) by measuring
of the maxillary tuberosity dimensions (length, width, and
height) on cone-beam computed tomographic images and
comparing these measurements with the dimensions of the
maxillary tuberosity in patients (Group B) with the congenital
absence of maxillary third molars.

The current study showed that the mean dimensions of
the maxillary tuberosity in group A were: 11.87 mm width,
10.17 mm length, and 11.22 mm height, while in group B
were: 9.93 mm width, 8.85 mm length and 8.78 mm height.
The difference was significant for the width and height
measurements between the two groups, but it was not
significant for the length measurements.

It is clear from the results of the current study that there
was a significant decrease in the measurements of maxillary
tuberosity width and height in group B in comparison with
group A, as well as the study showed a non-significant
decrease in length measurements when compared to group A.
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Manzanera et al observed the dimensions of the maxillary
tuberosity and their correlation with age and gender but
under normal conditions. They measured the dimensions of
macxillary tuberosity in multiple levels and they found that
the means of length, width, and height according to these
levels were ranged from 12.24 mm to 9.11 mm in width, 9.42
mm to 11.25 mm in length and 10.06 mm to 11.91 mm in
height.[26]

Some studies evaluated the maxillary tuberosity in dry
skulls and the mean width was 21.1 mm and the mean height
was 4.89 mm in one study.l?”] While the mean width was
20.38 mm and the mean height was 7.45 mm in another
study.[28]

CONCLUSIONS

Extraction of maxillary third molars causes a significant
reduction to the maxillary tuberosity’s width and height.

My special thanks to all staff of Department of Radiology,
where the study was conducted.
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