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Clinical recommendations for the surgical placement of
orthodontic mini-implants and case reports
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Abstract Mini-implants have had a marked increase of usage in recent years as a viable modality in
routine orthodontic treatment. They provide maximal skeletal anchorage, broaden the range of
possible tooth movement, and minimize demands on patient compliance. As premature loosen-
ing of the mini-implants can occur, proper evaluation of all diagnostic and therapeutic data and

careful site selection should be conducted and appropriate aseptic surgical technique should
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be performed. We herein offer several recommendations based on clinical experience for the

surgical placement of orthodontic mini-implants and also present case reports describing the

procedure of mini-implant placement for a patient.

Keywords: anchorage, orthodontic mini-implant, temporary anchorage device

Introduction

For many years, a combination of intraoral and
extraoral devices was predominantly utilized in ortho-
dontic treatment. These modalities generally depended
heavily on patient’s compliance to enforce the
desired tooth movement and final occlusal outcomes,
therefore sustaining inherent difficulties due to in-
consistencies in patient’s behavior."” This challenge
to reinforce adequate anchorage, while at the same
achieving tooth movement, has been largely over-
come with the advancement of temporary anchorage
devices (TADs) in recent years and their incorporation
into orthodontic treatment.”’ TADs establish skeletal
anchorage, allowing for control over tooth movements
without placing undue strain on adjacent teeth,” and
even eliminate reliance on the unpredictability of
patient compliance.”” Upon completion orthodontic
treatment, the TADs are then easily removed.

A variety of different types of TADs are available
and currently in use, including bone plates and con-
ventional osseointegrated implants in the mid-palatal
region, but the orthodontic mini-implant has emerged
as one of the more widely used types. Alternatively
known by various other names, such as “miniscrew,”

”

“mini-implant,” “micro-implant,” and “microscrew im-

plant”, “orthodontic mini-implant” (or the shortened
form “mini-implant”) has been deemed the most
accurate term in facilitating clear and specific commu-
nication between orthodontists and clinicians.” The

orthodontic mini-implant has undergone a marked

increase of usage in recent years and has become a
viable modality in routine orthodontic treatment,
providing maximal skeletal anchorage, broadening the
range of possible tooth movement, and minimizing
demands on patient compliance.” Advantages of the
mini-implant over other types of TADs include ease
of insertion and removal,” relative inexpensiveness,
biocompatibility, immediate loading capability,” and
flexibility of placement in practically any intraoral
area, including between the roots of teeth.*® More-
over, the mini-implant has the further advantage of
small and convenient size, which allows for swift and
atraumatic placement and removal with minimal local
anesthesia.®

Despite these advantages, loosening of mini-
implants and subsequent treatment failure can occa-
sionally occur. Safety and stability are two key deter-
minants for successful treatment with mini-implants.
Ensuring safety involves practicing caution to avoid
causing damage to tooth roots during placement,
while stability is vital to precluding the loosening and
failure of mini-implants.” Long-term stability of a mini-
implant is dependent on bone quality and quantity,
especially of cortical bone. Inadequate cortical thick-
ness can compromise primary stability, increasing the
risk of the mini-implant loosening during orthodontic
treatment.” Mini-implants should ideally be placed
in alveolar bone with sufficient quality and quantity
for optimal stabilization.” Careful treatment planning

and evaluation of all available diagnostic and thera-
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peutic information, including considerations of both
hard and soft tissues, accessibility, patient’s comfort,
and biomechanical requirements, are therefore criti-
cal to enhance safety and stability and ultimately
achieve favorable treatment outcomes.®

Radiographs play an important role in the eval-
uation of available bone quantity and space require-
ments during treatment planning and site selection
for mini-implant insertion. Appropriate evaluation of
radiographs can help avoid damage to tooth roots or
other anatomic structures during treatment.” Multiple
authors have recommended that cone-beam com-
puted tomography (CBCT) should be routinely used in
mini-implant treatment planning, as CBCT can provide
crucial and more accurate diagnostic information than

3,8,9) HOW_

traditional two-dimensional radiography.
ever, CBCT is more expensive and exposes patients to
higher levels of radiation compared to conventional
radiographs,” and may not be required in some cases
utilizing mini-implants. Other authors have found that
conventional intraoral radiographs have shown suffi-
cient if not equivalent success in diagnostic evaluation
prior to placement of mini-implants, when appropriate
surgical techniques were performed."™” CBCT scans
were also determined unnecessary in the case to be
presented; however, we recommended careful pre-
liminary evaluation to determine the necessity of
CBCT depending on the complexity of each individual
case.

The purpose of this article was to offer several
clinical recommendations for the surgical placement
of orthodontic mini-implants, focusing on techniques
for evaluation of the surgical site; assessment of bone
quality and quantity via both conventional radiographs
and manual palpation; patient and operator positioning
during the surgical procedure; mini-implant insertion

method with a manual driver; as well as recommenda-

1. fadvesn-uindalawldeoa 15

tions on selecting the material of choice of the mini-
implant. Finally, we illustrated our recommendations
with the presentation of two case reports.

We hoped that our suggested guidelines, based
on clinical experience, will be directly applicable for
clinicians looking to improve their techniques in the
placement of orthodontic mini-implants, and thereby
enhance their success with this valuable and viable

treatment modality.

Clinical recommendations

Clinical evaluation of the surgical site

In determining whether a desired site is suitable
for mini-implant placement, preliminary diagnostic
data obtained from extraoral and intraoral imaging is
essential. Thorough orthodontic records (panoramic,
periapical, and cephalometric films, casts, and charts)
are required, along with clinical findings and an ortho-
dontic treatment plan, in order to ascertain the proper
position for mini-implant placement. Two-dimensional
radiographic images are generally sufficient to deter-
mine the optimal mini-implant insertion point (Fig. 1).
Proper site selection is imperative and requires atten-
tive consideration of the hard and soft tissues, good
accessibility, patient comfort, and biomechanical
needs. The actual procedure of mini-implant insertion
is atraumatic, nonpainful, and minimally invasive."**"
A postoperative radiograph should be taken to con-

firm correct implant positioning."**”

Assessment of bone quality and quantity

The average thickness of cortical bone varies
among intraoral regions. Favorable placement sites
in the maxilla include the infra-zygomatic crest; the
tuberosities; between the first and second molars;

between the first molar and second premolar; be-
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tween the canine and second premolar; the incisor
area; and the midpalate. In the mandible, favorable
sites include the retromolar area; between the first
and second molars; between the first molar and
second premolar; between the canine and second
premolar; and the mandibular symphysis. The average
thicknesses of maxillary and mandibular cortical bone
are 1.37-1.55 mm and 1.71- 3.17 mm, respectively.””
The average distance between the roots is 2.11-3.18
mm in the maxilla and 2.20-3.47 mm in the mandi-
ble."?

A narrow space between roots is a major hin-
drance to mini-implant placement. However, root
divergence allows for more space availability around
the apical region of teeth (Fig. 2). Thus, in order to
avoid root injury, the clinician should place the mini-
implant in an oblique or diagonal direction towards

the apices and refer to both conventional radiographs

U 1 msldnmisdvagaunuilmynindevuinn
Fig. 1 Radiographic films aid in determining the optimal

location for mini-implant placement.

and manual palpation in ascertaining the optimal sur-
gical site.

Orthodontic mini-implants are available in var-
ious lengths (5-12 mm) and diameters (1.2-2 mm).
Based on the authors’ experience, 1.6 mm has general-
ly tended to be the ideal diameter. Smaller mini-
implants exhibit a higher risk of fracture, while larger
mini-implants exhibit a higher likelihood of contact
with roots. In the mandible, where the cortical bone is
usually denser, a length of 6-10 mm is optimal, while
in the maxilla a length of 8-12 mm is preferred.

The quality of bone varies among patients, and
the particular bone density can be tactilely perceived
during drilling or manual insertion of the mini-implant.
The change in bone density from the cortical layer
to the cancellous layer can be tactilely discerned
once the mini-implant penetrates the contour of the

alveolar bone. If sufficient primary stability cannot be
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Fig. 2 Due to root divergence, more space is available around the apical regions of tooth roots. This apical space varies

between the roots and is generally an optimal location for mini-implant insertion. The horizontal lines mark root

depth and serve as a reference showing the relationship between the level of the root and orthodontic mini-implant

position; the 4p symbols represent common sites for mini-implant placement.

attained, the clinician should immediately change to
a different location for mini-implant placement to

achieve a favorable outcome.

Patient and operator positioning and mini-
implant insertion method

To best facilitate mini-implant placement, first
the patient should ideally be positioned so that the
bony region of the planned surgical site is aligned
perpendicular to the floor. Secondly, the mini-implant
should be positioned at an angulation of 45° to 90° to
the contour of bone (Fig. 3). Thirdly, the mini-implant
head should penetrate the attached gingiva when-
ever possible. Placement of the mini-implant through
movable alveolar mucosa is also an option, but this
approach tends to require more involved postopera-
tive care due to increased bleeding and tissue trau-
ma.®

There are two methods for mini-implant inser-

tion: 1) using a manual driver, and 2) using an engine

UMl 3 dameilommndeavuiman (ugivinm 60 oea)
Fig. 3 The diagonal direction of mini-implant insertion (60°

angle).

driver. The comparative success rate of the manual
driver and engine driver has been reported to be
69.2% and 84.6%, respectively.”’ Although the motor-
driven method has been shown to have significantly
higher success rate, the manual insertion method
furnishes better tactile sensation and awareness of
mini-implant insertion angle and force for beginners.®

To minimize surgical trauma, the procedure should

be performed with well-sharpened drills.” Above all,
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the clinician should exercise utmost caution in order
to avoid damaging vital structures, particularly the root

surface, maxillary sinus, blood vessels, and nerves.

Recommendations on selection of the ma-
terial of choice of mini-implants

Mini-implants are available in two different
materials: titanium and stainless steel. No significant
differences have been reported between the use of
titanium and stainless steel mini-implants of the
same diameter.”’ In the authors’ experience, titanium
mini-implants tend to be more fragile and liable to
fracture. The authors therefore recommend the use

of stainless steel mini-implants when possible.

Complications

To preclude postoperative infection, placement
of the mini-implant should be performed with atrau-
matic and aseptic surgical technique. The surgical site
should be thoroughly cleaned following mini-implant
insertion. Screw breakage can occasionally occur due
to a high bone density or an overly small mini-implant
diameter. There is also risk of damage to anatomical
structures such as nerves, blood vessels, tooth roots
or the maxillary sinus. Some patients may experience
symptoms of pain and discomfort, which can be miti-
gated with appropriate prescription of analgesics either
preoperatively or postoperatively depending on the

individual case.©*%?

Case reports of
orthodontic mini-implant placement

Case 1: A 30-year-old man presented for ortho-
dontic treatment. In the course of his treatment, it
was determined that two bilateral stainless steel mini-
implants were required for the purpose of enforcing

lower canine retraction. Local anesthesia was admin-
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Fig. 4 The position of the orthodontic mini-implants in the

retromolar areas, perpendicular to the bone.

istered via infiltration for pain control. A minimum
amount of local anesthesia, 2% Scandonest® with
epinephrine 1:100,000 (approximately 0.6 ml), was
injected into the mucosa adjacent to the planned
mini-implant placement sites. Profound anesthesia
of the adjacent teeth and periodontal ligaments (PDL)
was not indicated in this case.

The patient was positioned so that when he
opened his mouth, the mandibular occlusal plane
was parallel to the floor. The planned surgical sites for
insertion of the mini-implants were the bilateral man-
dibular retromolar areas. A firm and tight hand grasp
on the manual driver was used to gain stability for
mini-implant placement. The two mini-implants (1.6
mm diameter and 10 mm length) were positioned
perpendicular to the bone (Fig. 4). Application of a
controlled force enabled rapid and atraumatic inser-
tion of the mini-implants. Postoperative care consisted
of moistening a sterile cotton pellet with distilled water
to clean the heads of the screws and the adjacent

teeth to prevent infection. Analgesics were prescribed
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for postoperative pain control as needed. Three months
post-insertion of the orthodontic mini-implants, no
postoperative inflammation was observed in the sur-
rounding tissues.

Case 2: A 28-year-old female patient presented
for orthodontic treatment. In the course of her treat-
ment, it was determined that two bilateral mini-
implants were required for the purpose of enforcing
upper canine retraction. Local anesthesia was admi-
nistered via infiltration for pain control. A minimum
amount of local anesthesia 2%, Scandonest® with
epinephrine 1:100,000 (approximately 0.6 ml), was
injected into the mucosa adjacent to the planned
mini-implant placement sites. Profound anesthesia of
the adjacent teeth and periodontal ligaments (PDL)
was not indicated in this case.

The patient was positioned so that when she

1. fadvesn-uindalawldeoa 19
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Fig. 5 The position of the orthodontic mini-implants in the
maxillary alveolar area (right side) and the infra-zy-

gomatic area (left side), perpendicular to the bone.

opened her mouth, the maxillary occlusal plane was
perpendicular to the floor. The planned surgical sites
for insertion of the mini-implants were the bilateral
maxillary areas. A firm and tight hand grasp on the
manual driver was used to gain stability for mini-im-
plant placement. Two titanium mini-implants (1.6 mm
diameter and 10 mm length) were positioned perpen-
dicular to the alveolar bone in the area between the
maxillary second premolar and first molar. Application
of a controlled force enabled rapid placement. Un-
fortunately, the titanium mini-implant on the left side
fractured during insertion. A new titanium mini-implant
(1.8 mm diameter and 10 mm length) was placed in the
left infra-zygomatic area. Postoperative radiographs
were taken (Fig. 5). Postoperative care consisted of
moistening a sterile cotton pellet with distilled water

to clean the heads of the screws and the adjacent



20  Thai J. Oral Maxillofac. Surg.

teeth to prevent infection. Analgesics were prescribed
for postoperative pain control as needed.
Key points

1. Proper positioning of the jaw bones is critical
for success in the surgical placement of orthodontic
mini-implants.

2. Having the patient close their jaws can
facilitate the surgical procedure.

3. During placement, an orthodontic mini-
implant should be positioned perpendicular to the
bone.

4. Titanium screws have been observed to
be more fragile than stainless steel screws. When
placing titanium screws, the clinician should use a
bur to drill into the bone before using a motor-driven
handpiece.

5. Sterile cotton pellets soaked in warm salt

water can be used to clean the screw heads and elim-
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Covid-19 is an infectious disease of respiratory tract, transmitted by droplets and fomites,
so there is a risk of disease transmission in dental clinic. Effective mouthwashes may reduce
amount of viral load in oral cavity and have been recommended to use in dental patients by both
national and international authorities since an early outbreak period. The article aimed to review
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The present study evaluated the pattern of root migration following coronectomy of the
mandibular third molar in terms of distance, degree of rotation, and relevant factors related to
root migration. This retrospective study included 50 coronectomies in 44 patients with at least
1-year follow-up. Panoramic radiographs were taken preoperatively, immediate postoperation
and at 3, 6, 12 months postoperatively. Multiple factors were possibly related to root migration,
we analyzed sex, age, tooth status, angulation, class and position as Winter’s and Pell & Gregory’s
classifications including figure of root(s) and residual alveolar bone height. Over the first 3 months
after the coronectomies, all retained roots moved and/or changed their root axes. The mean
distance of retained root migration in the horizontal (C1), coronal (C2), and oblique (C3) directions
during the first year postoperatively was 3.14+1.86 mm, 2.42+ 1.61 mm, and 3.45+ 1.76 mm,
respectively. The mean (+ SD) root axis change was 11.3 + 5.55 degrees. The significant influencing
factors related to root migration were sex, age, and in particular tooth angulation (GEE: p <0.05).
The mesio- and horizontal angulation (M, H) group migrated significantly further horizontally
forward (C1) over time than the vertical (V) and distoangulation (D) group. The V, D group showed
greater coronal migration (C2) than the M, H group. The V, D group had only mesial rotation. These

findings could contribute to evaluation and/or planning for root removal.

coronectomy, retained root migration, pattern of migration

Introduction

Inferior alveolar nerve injury (IANI) is a common
complication of surgical removal of deeply impacted
mandibular third molars (M3M)."® Evidence-based
reviews showed that IANI is associated with age of the
patient, depth of the impacted tooth, and proximity of

the root to the inferior alveolar nerve (IAN) as indicated

2,5-8)

by radiographic signs.

Due to proximity of the root to the IAN canal, coro-
nectomy of the M3M may be the preferred option.*"”
The procedure was first described in 1984 by Ecuyer
and Debien."” This surgical procedure intentionally
removes only the crown of the M3M, leaving the root

in the alveolar bone in order to avoid IAN].©*#1%%%)
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Several previous studies reported that coronectomy
had a lower risk of nerve injury than total removal of

1381213182022 After coronectomy,

the impacted tooth.'
the root may migrate or erupt into the oral cavity.
Due to remnants of the root, local infection may
occur potentially necessitating reoperation."”***? The
peak migration rate of the retained root is about 6
months after the coronectomy®”?"*¥ which then

(4,6

gradually decreases“®” as bone grows over the retained

roots.®*”
Several studies have addressed the magnitude
of root migration with various measuring methods

1,10,12,24

and reference points. " One study reported the
pattern of root translation and rotation by using cone-
beam computed tomography (CBCT).”” Some re-

1101229 raported on root migration distance

searchers'
and migration direction, while only one investigated
the degree of root axis change to evaluate the direc-
tional change of the retained root.””

The current study investigated the degree and
pattern of retained root movement following coro-
nectomy in terms of distance and movement in
any direction using panoramic radiograph and other
related factors. Knowing the distance and direction
of retained root migration and their related factors

would be useful for planning coronectomy and deter-

mining its prognosis.

Materials and methods

This retrospective study was approved by the
Institutional Review Board No. MU-DT/PY-IRB 2013/005.2801

The recruited patients had undergone co-
ronectomy of an impacted lower third molar at the
Oral and Maxillofacial Clinic, Faculty of Dentistry,
Mahidol University, between January 2011 and January
2016. They were at high-risk of IAN injury signs, ac-

cording to Roods and Shehab’s criteria.”**” The inclu-

1. fadvesn-uindalawldeoa 29

sion criteria were healthy patients who were followed
up at least 1 year after the coronectomy, and who
had signed informed consent, and had complete
charting including 5 periods of panoramic radiographs.
The radiographs were preoperative, immediate post-
operative, and 3, 6, and 12 months postsurgically.
If the patients had pathologic lesions near the M3M,
they were excluded."”

We recorded patient demographic data (sex,
age), mandibular third molar status (side of tooth, an-
gulation, class, and position according to the Winter’s
and Pell &Gregory’s classifications), fisure of root(s),
and residual alveolar bone height of the alveolar
crest after coronectomy. Panoramic radiographs were
taken with a Kodak CS 9000 Carestream radiographic
machine (Carestream Health Inc. New York, USA). The
retained root migration distance was measured in mil-
limeters and the directional changes of the root axis
were measured in degrees of mesial or distal angular
rotation, using PACS software (J.F. Advance Med Co.,
Ltd., Thailand). The M3M roots, presented in the
panoramic radiograph, were defined as conical, club-

shaped, or divergent.”?

Surgical technique

All lower third molar coronectomies were
performed under local anesthesia as previously des-
cribed 610121920

M3M surgical removal was typically performed via
the buccal mucoperiosteal flap approach under local
anesthesia (2% lidocaine with epinephrine 1:100,000).
The operation was performed by an oral and maxillo-
facial surgeon. The incision line was made from the
lowest end of the ascending ramus to the distobuccal
area of the second molar then a sulcular incision was
made, extending to the interdental papillae between

the first and second molars. The flap was opened, and
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the overlying alveolar bone was removed up to the
buccal and distal cemento-enamel junction line of
the tooth, this would be the cutting guide for com-
pletely removing the crown using stainless steel fissure
burs with saline irrigation. The resection surface of the
residual root was trimmed using round burs at least
2-3 mm below the alveolar crest to ensure no remain-
ing enamel of tooth as recommended.”” The shortest
depth of the residual alveolar height—the vertical
distance from residual root surface to the alveolar
crest—was measured using a periodontal probe (Hu-
Friedy, Chicago, USA). Wound closure was done using
silk 3-0 (UNIK, Unik Surgical Sutures MFG., New Taipei
City, Taiwan). The stitches are removed 7 days after

surgery.

Data measurement

Postoperative panoramic radiographs [imme-
diate postoperative (T0), 3 months (T1), 6 months (T2),
and 12 months (T3) postoperative] were evaluated
to measure root migration.

The X-axis and Y-axis were set to be the constant
reference lines in all radiographs (Fig. 1A). The X-axis
was the horizontal straight line passing both mesially
and distally to the cemento-enamel junctions (CEJs)
of the adjacent lower second molar while the Y-axis
was a vertical line perpendicular to the X-axis passing
the distal CEJ of the lower second molar (A-point).

As for root migration distance, the C point was
set at the most inferior point of the retained root. To
determine the respective root migration distance in
the horizontal, coronal, and oblique directions, we
measured the distance from the C point parallel to
the X-axis (C,) and the C point parallel to the Y-axis
(C,), and an oblique line from the C-point to the
intersecting point (A-point) of the X and Y-axis (C,).

Measurements were in millimeters (mm).

Vol. 36 No.1 Jan.-Jun. 2022

The respective difference between C,, C,, and
C, at time point T, T, T,, and T, (ACnTn) was calcu-
lated to represent the distance of root migration in
the horizontal, coronal, and oblique directions at
each time point. For example, AC, T, =C,T,-C,T,

As for measurement of the direction of root
migration (Fig. 1B), the root axis (M3 axis) was estab-
lished from the E-point: the midpoint between the
mesial and distal coronectomy resection margin
(H,-H,). The M-point was the midpoint between the
lowest point of the mesial and distal roots (G1 and
G2) in the plane parallel to the H,-H, line. The change
of angle (Fig. 1C, 1D) in degrees (A&T,) between the
root axis and the X or Y-axis (&) from the immediate to
postoperative time point (as T1, T2, or T3) was defined
as the direction of root migration or rotation of the
retained root.

Changes in the reference line angle were used
to interpret the degrees of direction and thereby to
determine the mesial or distal rotation tendency. The
Y-axis served as a reference line for the mesioangular
and horizontal (M, H) impaction group (Fig. 1C), while
the X-axis was used for the vertical and distoangular
(V, D) impaction group (Fig. 1D). Increased degrees im-
plied more mesial rotation while decreased degrees

indicated more distal rotation of the retained roots.

Statistical analyses

Statistical analyses were performed using SPSS
version 22 (IBM Crop. New York, USA) and Stata version
15 (Stata Crop. Texas, USA). Inter- and intra-examiner
reliabilities were assessed using the intra-class correla-
tion coefficient (ICC). The distance and direction of
root migration were reported using descriptive data
analyses. The measured parameters were divided
into groups, according to each potentially related

factor. The difference between these groups were
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Fig. 1 A: measurement of root migration distance in 3 directions: Horizontal (C1), Coronal (C2), Oblique (C3).

Measurement of angles of root axis related to reference lines.

B: establishment of root axis (M3 axis) from reference points.

C: mesioangular and horizontal angulation group used Y-axis as reference line.

D: vertical and distoangular group used X-axis as reference line.

B

| M3 axis

X-axis = horizontal reference axis passing through mesial and distal of CEJ of the lower second molar, Y-axis = vertical reference axis

perpendicular to X-axis passing through distal CEJ point (A point) of the lower second molar, A-point = intersection point of X-axis and

Y-axis at distal CEJ of lower second molar, C-point = lowest point of root compartment of lower third molar in plane parallel to X-axis,

C1 =distance from C-point parallel to X-axis (mm), C2 = distance from C-point parallel to Y- axis (mm), C3 = distance from C-point to

A-point (mm), H1 =mesial margin of coronectomy resection line, H2 = distal margin of coronectomy resection line, G1 = lowest point

of mesial root in plane parallel to coronectomy resection line (H1-H2), G2 = lowest point of distal root in plane parallel to coronecto-

my resection line (H1-H2), E-point = midpoint of coronectomy resection line, M-point = midpoint between lowest point of mesial and

distal root in plane parallel to coronectomy resection line, M3 axis = long axis of the retained root passing through M-point and E-point,

a =angle of X-axis or Y-axis and M3 axis

then examined using an independent t-test and one-
way ANOVA. Based on these results, the Generalized
Estimating Equation (GEE) was applied to the factors
showing statistically significant differences so as

to reveal the factors predictive for changes in dis-

tance and direction of root migration over time.
P-values <0.05 were considered statistically significant.
The Mann-Whitney U test was used to compare the
rotational direction between the mesial and distal

rotation groups.
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Results

Forty-four patients (10 males, 34 females), all
Thai, provided 50 teeth (11 males, 39 females). The
mean age of patients was 28.8 + 7.52 years old (range,
19-55). The coronectomied M3Ms comprised 22 left
and 28 rigsht M3Ms, which were classified as mesioan-
gular (M), horizontal (H), vertical (V), or distoangular
(D) axis as per the Winter’s classification. Since only a
small number of samples were available in each type
of tooth angulation, two groups were formed as per
similar characteristics of each impacted tooth: the M,
H group and the V, D group. The M, H group included
38 teeth (28 mesioangular, 10 horizontal) while the V,
D group included 12 teeth (8 vertical, 4 distoangular).
According to Pell & Gregory’s classification, 18, 21, and
11 teeth were in class |, Il, lll while 22, 16, and 12 teeth
were in position A, B, and C, respectively. The figure of
retained roots showed 16 conical, 8 club-shaped, and
26 divergent roots. The residual alveolar bone height
ranged between 2 and 10 mm (mean, 4.60 + 1.78 mm).
Patient and tooth status demographics were presented
in Table 1.

In the panoramic evaluation, the level of intra-
and inter-examiner reliabilities were excellent with
an ICC of 0.996 and 0.988, respectively. In all cases,
root migration presented during the first year after
surgery. Root migration distance in 3 directions and
the respective angular root axis rotation at each time
point were presented in Table 2. The average root
migration at the 1-year follow-up in the horizontal
direction (mean AC1T3 +SD) was 3.14 + 1.86 mm, vs.
2.42 +1.61 mm in the coronal direction (mean
AC2T3 +SD), and 3.45 + 1.76 mm in the oblique direc-
tion (mean AC3T3 + SD). The average angular rotation
(mean AaT3 +SD) was 11.3 + 5.55 degrees.

Three months postoperatively, all retained roots

detectably migrated in every measured direction as

Vol. 36 No.1 Jan.-Jun. 2022
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Table 1 Demographic characteristics of patients, mandibular

third molar and retained root(s) status after coronec-

tomy.
Characteristic n: teeth % of
(patient) teeth
Sex

Female 39(34) 780
Male Lo 220

Age, years
. 17(15) 340
- 33(29) 66.0

Sides of tooth
38 22 44.0
48 28 56.0

Figure of root

Conicle 16 32.0
Club-shaped 8 16.0
Divergent 26 52.0

Residual alveolar bone height
<4 mm. 12 24.0
>4 mm. 38 76.0

Tooth status

Angulation (Winter’s classification)

M, H group 38 76.0

V, D group 12 24.0
Class (Pell & Gregory’s classification)

| 18 36.0

Il 21 42.0

Il 11 22.0
Position (Pell & Gregory’s classification)

A 22 44.0

B 16 32.0

C 12 24.0

M, H eroup = mesioangular and horizontal angulation group

V, D group = vertical angulation and distoangular eroup

well as rotated, mean ACIT1 +SD=1.16 +0.68,
AC2T1+SD=0.80+0.65 AC3T1£SD=0.99+0.72 and
mean AaTl +SD=4.12 + 3.98, respectively. Increases

in retained root movement over time was apparent
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Table 2 Mean + SD of root migration in distance and root axis change at 3 (T1), 6 (T2), and 12 (T3) months after coronectomy.

Mean £ SD
T2 T3

Distance of root migration (mm.)

AC1 (n=50) 1.16 +0.68 243+1.49 3.14+1.86

AC2 (n=50) 0.80+0.65 1.90 £ 1.36 242 +1.61
AC3 (n=50) 0.99+0.72 247+131 345+ 1.76
Root axis rotation (degree)

A&: axis changes (n = 50) 4.12+398 8.80+5.18 11.3+5.55
A& mesial rotation (n = 25) 5.08+5.10 9.52+6.21 11.7+£6.63
Aa distal rotation (n = 25) 316+2.10 8.08+£3.90 10.8+4.31

A& = degree changes of retained root axis

AC1, AC2, AC3 =distance of retained root migration in the horizontal, coronal, and oblique directions

at the 6-month follow-up as AC1T2+SD=2.43 +1.49,
AC2T2+SD =190+ 1.36, AC3T2+SD =247+ 1.31,and
AaT2+SD=8.80+5.18.

Retained roots migrated either mesially or distal-
ly. Mesial and distal rotation occurred equally (25:25).
Mesial rotation occurred in both the M, H group and
the V, D group (52.0% (13/25) and 48.0% (12/25),
respectively), whereas all 25 distally-rotated roots
were found only in the M, H group. There was no distal
rotation in the V, D group.

Both mesial and distal rotation occurred early
in the investigation and increased over time (Table 2).
The respective mesial rotations of mean +SD was
5.08£5.10, 9.52 £ 6.21, and 11.7 + 6.63 degrees at
A3T1, AaT2, and A&T3. By comparison, the respective
distal rotation AaT1, AaT2, and A4T3 was 3.16 +2.10,
8.08 +3.90, and 10.8 + 4.31 degrees.

Factors related to root migration

The independent t-test and one-way ANOVA of
factors relating to root migration at the 1-year follow-
up were presented in Table 3. Tooth angulation was

statistically related to both migration distances in the

horizontal (AC1) and coronal (AC2) directions as well as
angular rotation (A4), while age and sex were related
to coronal migration (AC2) and angular rotation (A4)
(p <0.05). Although the shape of the root proved not
to be statistically significant, it was considered in the
GEE analysis because previous studies suggested it
might influence root migration."**?**

An assessment of all related factors in terms of
distance in three directions (C1, C2, and C3), and angular
rotation of the root axis revealed that the progression
of retained root migration followed similar patterns
(Fig. 2-5). Peak migration rates of the root were found
at 3-6 months then gradually decreased between 6-12
months postoperatively. According to the GEE analy-
sis, only acceleration of horizontal (C1) root migration
was significantly affected by tooth angulation.

The M, H eroup showed significantly more hori-
zontal migration (C1) than the V, D group over time
(GEE, p =0.003) (Fig. 2C), while the V, D group roots
migrated more coronally (C2) than those in the M, H
group (GEE, p =0.05) (Fig. 3C). There was no significant
relationship with any factors for oblique migration (C3)

(Fig. 4) and retained root rotation (a) (Fig. 5). With res-
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Table 3 Factors possibly related to the distance and direction (changed degree) of root migration at 12 months (T3) postoperatively.

Distance Direction

Factors ACl1atT3 AC2at T3 AC3 at T3 AdatT3

Mean+SD p-value Mean+SD p-value MeantSD p-value MeanxSD p-value

Sex
Male (n=11) 3.88+1.73 0.135 2.09+0.83 0.451 378+1.01 0.486 8.27+4.65 0.042*
Female (n =39) 2.93+1.86 251+ 1.77 336+1.92 12.1+5.55

Age (years)
19-25(n=17) 3.58+1.94 0.238 1.74+0.86 0.031* 330+1.53 0.667 10.0+4.76 0.254
>25(n=33) 2.92 +1.80 2.76+1.80 353+1.88 11.9+5.89

Sides of tooth
38 (n=22) 317+1.84 0.925 2.57+151 0.546 3.62+1.58 0.549 9.82+4.85 0.104
48 (n=28) 3.12+1.90 229+1.7 3.32+191 12.4+5.89

Figure of root

Conicle (n=16) 2.75+£1.70 0.333 207+1.95 0.533 334+2.14 0.191 12.5+5.61 0.557
Club-shaped (n=8) 3.95+2.41 2.80+221 4.48+2.29 10.4 +4.84
Divergent (n = 26) 3.14+1.76 251+1.14 321+1.20 10.8+5.79

Residual alveolar bone height
<4mm.(n=12) 2.84 +2.30 0.520 2.69+2.27 0.499 3.50+247 0.913 13.1+5.50 0.195
>4 mm. (n=38) 324+1.72 2.33+1.37 3.44+1.51 10.7+5.52

Tooth status

Angulation of tooth

M, H (n =38) 3.47+1.93 0.004* 2.13+1.37 0.023* 352+1.72 0.640 9.95+4.32  0.024*
V,D(n=12) 2.10+1.07 333+201 324+1.95 15.4+7.06

Class
I(n=18) 3.27+1.87 0.940 2.26+1.02 0.069 337+1.17 0.795 12.2+4.86 0.086
Il (n=21) 3.06+1.71 2.96+2.10 3.65+2.08 12.1+6.16
M(n=11) 3.10+2.25 1.62+£0.87 3.23+2.02 8.00+4.49

Position
Aln=22) 283+1.68 0570 234+121 0950 289+127 0.080 134+591  0.054
B(n=16) 3.33+2.07 251+1.44 3.62+1.96 9.88+4.76
Cin=12) 346+1.93 244 +2.43 4.27+2.03 9.25+4.88

*significant p-value <0.05
M, H group = mesioangular and horizontal angulation group, V, D group = vertical angulation and distoangular group, Ad = degree changes of

retained root axis, AC1, AC2, AC3 = distance of retained root migration in the horizontal, coronal, and oblique directions

pect to mesial and distal rotation, the changes in an- Discussion

gular rotation were not statistically different between The results of the current study agreed with

groups (Table 4). previous studies albeit follow-up times were differ-
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Fig. 2 Mean horizontal root migration distance (mm.) (C1) over follow-up time at 3, 6 and 12 months, presented according

to different related factors: (A) sex, (B) age, (C) angulation and (D) figure of root. The significant difference was found

only in angulation of retained root by both t-test and GEE (p-value = 0.003). The others were not significantly different

by t-test, ANOVA and GEE, p-value >0.05.

11012132029 Gt et al’ and Dolanmaz et al®

ent.
reported mean root migration at 1-year postoperative
as 3 mm and 4 mm, respectively. Meanwhile Leung
and Cheung" reported that root migration distance
was in the range of 0-6 mm at 2 years postoperatively.
In 2012, Leung and Cheung® extended the follow-up
time to 3 years, reporting a mean distance of 2.8 mm.
A long-term study by Yeung et al”” revealed a mean
root migration of 2.80 +2.27 mm at the 4- to 8.5-year
follow-up. The current study described the change

in retained root axis rotation in degrees, implying the

actual alteration of direction of the root via panoramic

radiographs. This technique uses many calibrated
reference levels to improve precision and accuracy.
The current study showed a respective coronal
vs. horizontal root migration tendency in the V, D group
vs. M, H eroup, up to 1 year postoperatively. These
results agreed with Those of Leung and Cheung® and
Yeung et al®” who reported predominantly mesial
translation or towards the oral cavity over time which
should be followed-up for more than 6 months.”*”
More than half of the roots in the M, H group were

mesially-rotated, which should be a flag that the moving

root might re-impact the distal aspect of the adjacent
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Fig. 3 Mean coronal root migration distance (mm.) (C2) over follow-up time at 3, 6 and 12 months, presented according to

different related factors: (A) sex, (B) age, (C) angulation and (D) fieure of root. With t-test, the significant difference were

found in the age and angulation factors (p < 0.05). Using GEE, the p-value of angulation factor was 0.050.

second molar root. The distally rotated roots were only
in the M, H group, suggesting an uprighting behavior of
these roots, making them easier to be removed later.
Furthermore, no roots in the V, D group had distal rota-
tion, which would increase distal impaction of the root
into the ramus region.

At a rapid migration rate, coronal and oblique
movement of retained roots could emerge in the
alveolar bone or be intraorally exposed within 1 year
postoperatively. The V, D group migrated coronally a
greater distance than the M, H group, which may result

in a greater chance of the retained root erupting into

the oral cavities. Monaco et al"” reported that within
the first year 6% of those migrated root fragments
needed to be removed. If they were not removed,
the consequence of horizontal and oblique migration
was likely to re-impact the adjacent second molar.
The M, H group had significant horizontal migration,
perhaps because the M, H group was most likely to
migrate in the original direction towards the lower
second molar root.

Kohara et al*? reported a significant difference in
root migration between patients of different age and

sex. The current study suggested a significant difference
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Fig. 4 Mean oblique root migration distance (mm.) (C3) over follow-up at 3, 6 and 12 months, time presented according to

different related factors: (A) sex, (B) age, (C) angulation, and (D) figure of root. These related factors did not lead to
sienificant difference by neither t-test, ANOVA nor GEE, p-value >0.05.

in coronal migration and angular rotation was primarily
related to age and sex, respectively.

Taken together, our results indicate that a coro-
nectomy helps to avoid IANI and if a second operation
is needed to remove retained root, it is a less compli-
cated surgery than the original total removal. Post-
operative follow-up is vital, especially during ongo-
ing root migration. Surgeons should be aware of the
consequences of a retained root abutting the lower
second molar root which can develop a deep peri-
odontal pocket and dental caries at the distal surface
of the lower second molar. By way of prevention, the

retained roots should be removed when they migrate

away from inferior alveolar canal. This procedure should
be performed before the root migrates and touches
the second molars.

In cases of a partially or fully erupted V, D im-
pacted tooth (position A), where the crown resection
level might be lower than usual, it is necessary to
compensate for the migration distance so as to reduce
the need for reoperation. Notwithstanding, to our
knowledge no other study described the effects on the
lower second molar. Further studies are thus needed
with a larger sample size and a longer follow-up to
confirm the primary outcomes of our measurement

method to improve treatment planning including the
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Fig. 5 Mean angle of retained root rotation (&) over follow-up time at 3, 6 and 12 months, presented according to different

related factors: (A) sex, (B) age, (C) angulation, and (D) figure of root. These related factors did not lead to significant

difference (GEE, p >0.05). Only sex and angulation of retained root factors led to significant difference by t-test,

(p <0.05).

el 4 Wisuiluaiiseguvesuiuisuulas nauisinisnyuinnidlndnarsuaslnanansluuiazdiaian (msmeaeuiuwiniide)

Table 4 Comparison of the median of rotational angle in mesial and distal rotation group at each time point. (Mann-Whitney U test)

Aa (degree): median (P25, P75)

Distal rotation (n = 25) Mesial rotation (n = 25) p-value
T1 (3 months) 3(1,5) 3(15,7) 0.318
T2 (6 months) 7(5,11) 8(4.5,15.5) 0.633
T3 (12 months) 10(8.5, 14) 11(6.5,17) 0.923
Significant p-value <0.05

A& = degree changes of retained root axis.

surgical approach.

Conclusion

All retained roots of coronectomies changed in

location and direction for up to 1 year postoperatively.
The influencing factors were sex, age, and especially
angulation of the tooth. There was significant accel-

eration of horizontal root migration in the M, H group
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compared to the V, D group. The latter tended to

move more coronally. The V, D group changed root

migration direction only mesially and to a much greater

degree than the M, H group. Awareness of these results
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Bio-Oss” is the deproteinized bovine bone graft material that has been widely used in
dentistry because of its successful treatment result, but its cost is relatively high. Therefore,
it is beneficial to develop bone substitute comparable to Bio-Oss®. Thus, the purpose of this
research is to compare physicochemical properties of RSU-Graft and Bio-Oss®. Bio-Oss® are
xenogenic granules (bovine bone heated to 300°C, sizes of granules are 0.25-1mm) and RSU-Graft
is xenograft (bovine bones heated at 900°C, sizes of granules are 0.25-1mm). This study used 4
measurement methods, including 1) scanning electron microscopy (SEM), 2) X-ray diffraction
(XRD), 3) energy dispersive X-ray spectroscopy (EDX) and 4) Fourier transform infrared (FTIR). For
the results, RSU-Graft had the Ca/P ratio higher than 1.67 and did not have distinctive pore size to
measure. The crystalline hydroxyapatite corresponded to HAp was slightly greater crystallinity
than Bio-Oss®. Also, OH- groups were found in Bio-Oss® because there was small amount of water
remaining in the sample, whereas RSU-Graft showed no OH- group which indicated complete de-
hydration. For conclusions, RSU-Graft had similar properties compared to Bio-Oss®. It had slightly
higher crystallinity but it did not have distinctive pore size. Nevertheless, RSU-Graft needs further

experiment on other physicochemical properties before in vitro and in vivo studies.

Bio-Oss®, bovine bone graft, physicochemical, xenografts, hydroxyapatite

Introduction 2) allograft 3) xenograft and 4) alloplast.”

The practice of reconstructive surgery in dentis- Inorganic bovine bones, the xenogaft materials,

try is widely used for patients with bone defects. are indicated as bone defect filling materials due to

There are several bone substitution materials that their osteoconductive properties.”’ Xenografts were

possess different physicochemical properties. Bone introduced to dentistry in 1936 by Buebe and Silvers.

substitution materials can be classified into 4 groups They used boiled cow bone powder to repair intra-

according to source of bone substitute; 1) autograft bony defect caused by periodontal disease and the



Uil 36 atudl 1 w.a-9.e. 2565

results were excellent in humans. In 1956, Os pu-
rum, anorganic bovine bone graft, was developed by
Forsberg and the results were mostly satisfying in hu-
mans.” However, some case reports revealed unsatis-
factory results of disease transmission and graft rejec-
tion from the organic residues of bovine bones. There
is risk of prion disease transmission from bovine bone
substitutes including the Creutzfeldt-Jakob disease,
fetal prion disease in humans, and bovine spongiform
encephalopathy (BSE). The transmission of the disease
from bovine bones are caused by proteins including
collagens which were detected in some anorganic bo-
vine bone substitute.” In the present, manufacturing
processes can reduce the risk of disease transmission
by deproteinization of the organic part from bovine
bone substitutes.

Bio-Oss® is one of the commercial deprotein-
ized bovine bone graft materials that is widely used
in dentistry. It is manufactured by deproteinization at
temperature of 300°C using sodium hydroxide®” and
still able to maintain bony structure. Bio-Oss® struc-
ture is crystallized and its calcium phosphate ratio
is classified as calcium deficient hydroxyapatite. The
physicochemical properties of Bio-Oss® are similar to
those of human bone. The components of Bio-Oss®
are 7% of carbonate, 37.1 +0.7% of calcium and
17.8 +0.5% of phosphorus. The calcium phosphate
ratio is 2.1+ 0.1. Bio-Oss® has 2 particle sizes which
are 0.25-1 mm and 1-2 mm.®

According to Lee et al, in 2014, the InterOss®
anorganic bovine bone was performed by chemical
and heat treatment with low temperature process
as equivalently as Bio-Oss®. From scanning electron
microscope (SEM), surface area and porosity analyzer
(BET), X-ray diffraction (XRD), Fourier transform in-
frared (FTIR), inductively coupled plasma (ICP) and

energy dispersive X-ray spectrometer (EDS) anal-
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ysis, comparative physicochemical characteristics
of Bio-Oss® and InterOss® were very similar. The Ca/P
ratio of both bones carried out by the ICP technique
were close to the theoretical value of 1.67.”

Accorsi-Mendonca et al, in 2008, studied 2 com-
mercial bovine bone Gen-Ox® and Bio-Oss® and reported
that both of them were hydroxyapatite compounds.
The sintering temperature of Gen-Ox® was at 950-
1000°C, increasing of temperature led to more crys-
talline structure. Porosities through SEM were similar.
Residual organic material of Bio-Oss® was higher than
Gen-Ox®. The low crystallinity and presence of organic
residual made Bio-Oss® had greater dissolution than
Gen-0x®.?

Pripatnanont, in 2016, reviewed some commer-
cial bovine bones processed under high temperature
such as Osteograft N®, Endobon® and Cerabone®. This
high temperature process could eliminate organic
substance and vital tissues, preventing antigenicity
stimulation and transmission of bacteria, but retained
similar properties such as pore size and volume of
porosity. They also had high crystallinity and less
degradation by osteoclasts. High crystallinity and
containing of hydroxyapatite, resulted in lesser reab-
sorption of water into material. However, they had
property of hydrophilicity which was measured by
contact angle. Less contact angle showed better
wettability which promoted bone formation in initial
wound healing.”’

Although Bio-Oss® is the leading bone substitute
using worldwide, but its cost is not affordable by pa-
tient with low socioeconomic status. Nowadays, Thai
researchers are still trying to develop bone substitute
that are more affordable.

Chotika Bone was developed by Thai researchers,
Punyanitya et al, in 2011 for regenerative purpose.”

Chotika Bone is the production of the porous ceramic
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from bovine bone powders strengthened by adding
of glass ceramic for application of porous ceramic for
the attachment of load bearing. Porosity in bone is key
element to allow penetration and new bone forma-
tion around bone graft material. Pore size must be
100-500 microns with volume of 18-74%." It was tested
in rats and rabbits, there were no adverse reactions
or inflammation inside animals testing.®’ So if we can
develop bone graft substitute that practically use in
dental surgery, it bring more benefit for patients, en-
vironment and decrease import products in Thailand.
Our studied aimed to develop RSU-Graft for bone
substitute in dentistry.

Materials and methods

This study compared the physicochemical
properties of 2 bone substitutes of Bio-Oss® and RSU-
Graft

1) Bio-Oss® xenogenic granules (bovine
bones heated to 300°C, sizes of granules were 0.25-1
mm)

2) RSU-Graft xenograft (bovine bones heated at

900°C, sizes of granules were 0.25-1 mm)

Bone preparation protocol

RSU-Graft, a femur bovine bone collected from
a slaughterhouse, was manufactured from bovine
bone (Punyanitya Medical Instrument). The bovine
bone was prepared by cutting into bone blocks size
15 x 25 x 10 cm. The bone blocks were cleaned to
remove all organic substances by boiling in NaOH
solution (pH 14.0) 8 hours per day for 7 days, rinsed
with distilled water 3 times for 1 hour and heat-dried
with hot air oven at 200°C for 1 hour. Then, the bone
blocks were sintered at 900°C for 3 hours, milled and
grinded with mortar and sifted with sieve to gain the

bone particle size of 250-1,000 microns.
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The study methods

The 4 methods used in this study included
1. Scanning electron microscopy (SEM), using

JSM-IT300 InTouchScope™ Scanning Electron Micro-
scope, JEOL Ltd, Japan
The SEM was operated at 15kV of electron
acceleration to obtain information about the samples
surface structure, morphology of bone particles and
measure the size of the pores. The magnification used
were 70x, 1000x and 10,000x. The average size was
observed in quantity within 5 numbers of particles
and micropores.
2. X-ray diffraction (XRD), using Bruker D8
X-ray diffraction was used to identify crystal-
line phase of study materials. The crystallinity would
affect the quality in bone tissue repair.”” An X-ray
diffractometer was operated at 30kV, 15mA using
Cu Ko radiation and the data were collected from 0-80
degrees theta-2. The XRD pattern was compared
with the PDF (Power Diffraction File pattern 09-0432).
3. Energy dispersive X-ray spectroscopy (EDX),
using Oxford instruments X-MaxN 80
EDX was used to identify Ca/P ratio of RSU-
Graft. The Ca/P ratio was associated with the dis-
solution rate or bioabsorption rate of the HAp
materials. The EDX was operated at 20 kV, large-area
80 mm 2 sensor and resolution at 50,000 cps.™”
4. Fourier transform infrared (FTIR), using Per-
kin Elmer, Spectrum 100
FTIR was used to identify the presence of
certain functional groups in a molecule. It could also
identify unknown substances and determine the
amount of components in a given sample to get au-
thenticated information about the vibrational origin
of the phosphate and carbonate.” This experiment
were recorded in wavelength between 400-4,000

cm™, with 4 scans and a 16 cm™ resolution.



a

Uil 36 atudl 1 w.a-9.e. 2565

1. fadvesn-uindalawldea 45

JUT 1 amiasveny 70 wihwesnszgniienetsieag-ns e (A) uazlule-eea (B) mmmidsens 1,000 wiwesnszgmiienensioas-
N3l (C) wazlule-eea (D) nmmidadve e 10,000 1vesnszgniiissersioat-nTind (£) uazlule-oea (F)

Fig. 1 RSU-Graft (A) and Bio-Oss® (B) images with magnification 70x, RSU-Graft (C) and Bio-Oss® (D) images with magnification
1,000x and RSU-Graft (E) and Bio-Oss® (F) images with magnification 10,000x.

Results

Scanning electron microscope (SEM)

The surface morphology and microstructure of
RSU-Graft in Fig. 1A and 1B showed the SEM images
of RSU-Graft sintered at 900°C and Bio-Oss® taken
with magnification of 70x, both samples had irregular
particles but RSU-Graft had more surface roughness.
Fig. 1C and 1D images, taken with magnification of
1,000x%, showed that RSU-Graft had coarser surface

with more microporous than Bio-Oss®. Fig. 1E and 1F

images, taken with magnification of 10,000%, showed
that RSU-Graft had polygonal particles with infiltrated
inter-microporous, but Bio-Oss® had linear in shape
with infiltrated inter-microporous. The average pore
sizes of RSU-Graft sintered at 900°C and Bio-Oss® were
537 pm and 525 pm, respectively.

X-ray diffraction (XRD)

Individual X-ray diffraction patterns of RSU-Graft
sintered at 900°C, standard HA and Bio-Oss® were

showed in Fig. 2. They represented intensity of
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Fig. 2 A: RSU-Graft sintered at 900°C, B: individual XRD pattern of standard HA and C: Bio-Oss®"V( courtesy data from Berberi,

A, et al. Physicochemical characteristics of bone substitutes used in oral surgery in comparison to autogenous bone.

BioMed Research International. 2014‘)(“)

X-ray as a function of the diffraction angles (2 theta,
0).

The results of X-ray diffraction experiments were
indicated for the presence of crystalline phase. As
expected, the XRD pattern of 900°C bone graft mate-
rial corresponded to the pattern of standard HA with
coincident peak positions as shown in Table 1.

In the patterns obtained for X-ray diffraction, ac-

e 1 uansiumisgngeanvaslendondesnlnd 1Wisuifiou
sewisleniendermindunspiuiunsyanifienensioay-
ns AT unsEUILMsINTigamgTl 900 ssrniwaiTea

Table 1 Showed position of peaks of hydroxyapatite in
standard HA and RSU-Graft sintered at 900°C.

26(°)
Standard HA 31.780
900°C 31.979
Difference 0.199
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Fig. 3 Showed the absorption bands of Bio-Oss®.
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Fig. 4 Showed the absorption bands of RSU-Graft sintered at 900°C.

cording to card data JCPDS 9-432 (JCPDS-ICDD1, 1992)
the major peaks were placed at 26 =32°, 33° and 26°,
with relative intensity of 100, 60 and 40%, respective-
ly.”’ From X-ray diffraction patterns of RSU-Graft sin-
tered at 900°C, the major peaks at 26 =32°, 33° and
26° had relative intensity of 100%, 78.2% and 19.9%,
respectively. Therefore, X-ray diffraction of RSU-Graft
sintered at 900°C at 26 =32° corresponded with card
data JCPDS 9-432, but at 26 =33° and 26° were not
consistent with card data JCPDS 9-432.

Fourier Transform Infrared (FTIR)

Fig. 3 showed the FT-IR spectra of Bio-Oss®. As in-
dicated, bands could be identified in the wavelength

ranges of 1,416-1,456 cm™, and 962 cm™* corresponding
to the functional group CO,* of the HAp for Bio-Oss®.
The orthophosphates PO,” were observed at 1021
cm’, 563 cm™ for Bio-Oss®. The wavelength ranges
961.5-961.9 cm”, 601.3-601.9 cm™, 570.9-571.7 cm™*
also matched bands in the hydroxyapatite reference
spectrum.” Furthermore, small amounts of adherent
water might give rise to the stretching vibration of the
hydroxyl groups (OH-) that was observed at approxi-
mate 3,394 cm ™ in Bio-Oss®. Fig. 4 showed the FT-IR
spectra of RSU-Graft sintered at 900°C. As indicated,
bands could be identified in the wavelength ranges of
1,412-1,456 cm™ , and 960 cm’* corresponding to the
functional group CO,* of the HAp for RSU-Graft. The
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Fig. 5 EDX analysis of Bio-Oss®
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Fig. 6 EDX analysis of RSU-Graft sintered at 900°C.

orthophosphates PO,” were also observed at 1,017
cm™, 560 cm’ for RSU-Graft. However, the stretching
vibration of the hydroxyl groups (OH-) was not ob-
served in RSU-Graft indicating complete dehydration
of this bovine bone. The wavelength ranges 1,090
cm™, 961.5-961.9 cm™ also matched bands in the

hydroxyapatite reference spectrum.”

Energy dispersive X-ray spectroscopy (EDX)

The elemental composition of the bovine bone
samples were investigated by EDX analysis. A typical
EDX spectrum of the various elements presented

in the bone matrix was shown in figure 5 and 6. In
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Table 2 Showed Ca/P ratio of RSU-Graft and Bio-Oss®

Type of bone Ca/P ratio
RSU-Graft sintered at 900°C 2.04
Bio-Oss® 1.92

general, the analysis indicated that inorganic phases
of both bovine bones composed mainly of Ca and P
the major constituents with minor components of Na,
Mg, O and C. Ca/P ratio of RSU-Graft was 2.04 and
Bio-Oss® was 1.92 (Table 2), which were somewhat

higher than stoichiometric value of 1.67.
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Discussion

Xenografts, especially derived from bovine bone,
are widely used as bone defect filling materials due to
its osteoconductive property. Nowadays, researchers
are still trying to develop bone substitutes that mimic
the chemical composition, structural and functional
properties of a human bone.

RSU-Graft is a bovine bone-derived xenograft
sintered at 900°C, 0.25-1mm in size. The purpose of
RSU-Graft is to develop bone substitute with the prop-
erties similar to human bones and Bio-Oss®, anorganic
bovine bone which has been successfully used for
more than 10 years. Also, patients who had problem
with severe bone loss can afford the treatment. In this
research, RSU-Graft was tested for its physicochemical
properties.

SEM images of RSU-Graft and Bio-Oss® had irregu-
lar particles but RSU-Graft had more surface roughness.
In higher magnification, RSU-Graft had polygonal gran-
ules while Bio-Oss® had fiber-like structure. Morpho-
logy of RSU-Graft and Bio-Oss® were different because
of different sinter temperatures. Pramanik et al, in
2013, reported a result that corresponded with our
SEM results; the equixated and pure polycrystalline
HAp with uniform porous microstructure could be
produced from heat treated bovine bone at 900 °C
while for bovine bone sintering at 350 °C, most of the
collagen polymer molecules were melted and very
few fibrils still remained in the material."” Moreover
Pripatnanont, in 2016, reported that xenografts which
sintered below 500°C had collagen fibrils and prions
that could cause disease transmission. Sintering the
bovine bone above 500°C could completely remove
organic part.”’ Surface roughness of RSU-Graft possibly
promoted tissues attachment and encouraged prolifera-
tion of bone cells. Although, RSU-Graft had no clearly

visible pore size to measure at magnification 70x. SEM

1. fadvesn-uindalawldeoa 49

image of RSU-Graft with magnification 10,000x had
the character of microporous which tended to be
interconnecting networks. The proper pore size that
enhanced angiogenesis bone cells was 100 microns or
larger.” According to review of Yamada and Egusa in
2017, the appropriate particle size was 250 microns to
2 mm to maintain the volume of initial bone formation
better than smaller particles. Particle sizes of both
RSU-Graft and Bio-Oss® were within this range.””

The EDX analysis verified that the main com-
ponent of both bone minerals were Ca and P which
are main element of the human bone. The values of
the Ca/P ratio of both bone minerals carried out were
closely approached to the theoretical value of 1.67
for synthetic HAp structure.” RSU-Graft exhibited
Ca/P ratio at 2.04 while Bio-Oss® exhibited at 1.92.
Ca/P ratio at 2 produces calcium tetraphosphate
compounds."” Several key factors identified by
researchers could have contributed to the deviation
of Ca/P ratio from the theoretical value of 1.67. One
of the most significant factors was sintering tempera-
ture that had effect on type and amount of calcium
phosphate compounds. This Ca/P ratio as well as the
crystalline degree were associated with dissolution
rate or bioabsorption rate of HAp materials. Another
contributing factor was ions such as Ca**, PO,” and OH-
which are known to exist in natural tissues to facilitate
interchange of ions and their intensity may vary depend
on the diet and nutrition of animal.”” In spite of devia-
tion of Ca/P ratio from stoichiometric HA, calcium
phosphate compound still exhibited the characteristic
peaks in XRD trace that corresponds to stoichiometric
HA.“ The RSU-Graft in the presented work strongly
indicated key characteristics of HA phase from both
FTIR and XRD results although exhibiting Ca/P ratios
deviated from stoichiometric HA.

The XRD patterns of RSU-Graft sintered at 900°C,
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standard HA and Bio-Oss® suggested that all three
materials had similar crystallinity as seen from similar
peak intensity. Pramanik et al, 2013 compared XRD
patterns of heat-treated bone at 120, 350, 500, 750
and 900°C. The result revealed more crystalline pure
HAp phase formations at 900°C as the peaks were
more intense at 900°C"*?, which was similar to XRD
pattern of RSU-Graft sintered at 900°C. If the bovine
bone was sintered at temperature lower than 900°C,
the peaks of XRD were less intense, indicating lesser
crystallinity. Pripatnanont suggested that the bovine
bone should not be sintered at temperature more
than 1300°C to maintain the hydroxyapatite phase.”
The FTIR results, bands in both anorganic bones
were similar with each other, and no band associated
with other compounds excluding chemical groups
corresponded to the HAp was observed.” This finding
indicated that all of organic compounds in RSU-Graft
was completely removed through high-heated treat-
ment process, which correspond to finding of Singh
et al, in 2018"", while Bio-Oss® showed OH- group
representing water that contained in it. The study of
Berzina-Cimdina and Borodajenk, in 2012, proposed
that OH- group would disappear with thermally treated
CaP at temperature of 900°C."® Moreover, the results
showed typical absorption bands originated by speci-

fic mineral. Both anorganic bones presented intense
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The objective of the study was to convey preoperative patient information on orthog-
nathic surgery, researchers compared the efficiency of multimedia and verbal explanation. The
knowledge assessment and multimedia content were created to provide information prior to
surgery. A clinical trial was conducted on 34 patients who were randomly assigned into 2 groups,
multimedia, or verbal explanation. To test their knowledge, all participants filled out the pre-
intervention and post-intervention questionnaires. For the results, on the posttest, the multi-
media group scored 14.2 +0.47, whereas the verbal explanation group scored 13.1+2.06. The
Mann-Whitney U test showed a significant difference between the two groups (p <0.05). For con-

clusion, the developed multimedia is effective in educating the patient prior to the orthognathic

surgery. It can serve as a substitute for a dentist’s direct explanation.

Keywords: multimedia, questionnaire, orthognathic surgery
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Table 1 Showed the baseline characteristics of participants according to the group.

Total Multimedia group Verbal explanation group
N =34, n (%) N=17,n (%) n=17,n (%)
Age (years), mean £ SD 26.2+6.56 25.5+5.17 26.8+7.81
18-25 17 (50.0) 8(47.1) 9(52.9)
25-40 17 (50.0) 9(52.9) 8(47.1)
Gender
Male 12 (35.3) 5(29.49) 7(41.2)
Female 22 (64.7) 12 (70.6) 10(58.8)
Career
Student 17 (50.0) 9(52.9) 8(47.1)
Business 5(14.7) 1(5.9) 4(23.5)
Company employee 3(8.8) 3(17.6) 0
Official 3(8.8) 1(5.9) 2(11.8)
Medical personnel 2(5.9) 1(5.9) 1(5.9)
State enterprise employee 1(2.9) 1(5.9) 0
Employee 1(2.9) 1(5.9) 0
Unemployed 1(2.9) 0 1(5.9)
Other (unspecify) 1(2.9) 0 1(5.9)
Education
Bachelor’s degree 26 (76.5) 14.(82.4) 12 (70.6)
High school 4(11.8) 2(11.8) 2(11.8)
Postgraduate 2(5.9) 1(5.9) 1(5.9)
Diploma 2(5.9) 0 2(11.8)
Types of research participants
Start case 13(38.2) 7(41.2) 6(35.3)
Preoperative 21(61.8) 10 (58.8) 11(64.7)
Proportion 1:1.6 1:1.4 1:1.8

Proportion = number of start case participants: number of preoperative participants

SD = standard deviation
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Fig. 1 Showed the pretest’s score according to the group.
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Fig. 2 Showed the posttest’s score according to the group.
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Verbal explanation

Table 2 Comparison of the pretest’s score and posttest’s score according to the group.

Questionnaire score (/15)

Pretest Posttest
p-value*
Mean SD Median Mean SD Median
Total 10.1 2.35 10.0 13.9 1.68 14.5 0.000**
Multimedia group 10.2 2.68 14.2 0.47 15.0 0.000%*
Verbal explanation group 10.0 2.06 10.0 13.1 2.06 14.0 0.0005**

*Wilcoxon Signed Ranks test, **statistically significant
SD = standard deviation
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Table 3 Comparison of the posttest’s score according to the group.

Posttest questionnaire score (/15) Multimedia group Verbal explanation group p-value*
Mean 14.2 13.1
SD 0.47 2.06 0.0025**
Median 15.0 14.0

*Mann-Whitney U test, **statistically significant
SD = standard deviation
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Table 4 Comparison of the pretest’s score according to the type of participants.

Pretest questionnaire score (/15) Start case (n=13) Preoperative (n=21) p-value*
Mean 10.0 10.1
SD 231 2.44 0.433
Median 10.0 10.0

*independent sample test
SD = standard deviation

AN 5 WSBUTIBUATLLULUUNARR U ULAENAT AT UAUFT LN LA

Table 5 Comparison of the pretest’s score and posttest’s score according to gender.

Questionnaire score (/15)

Pretest Posttest
p-value*
Mean SD Median Mean SD Median
Male (n=12) 10.0 1.86 14.0 2.05 15.0 0.0015%*
Female (n =22) 10.1 2.64 10.0 13.9 1.49 14.0 0.0000**
*Wilcoxon Signed Ranks test, **statistically significant
SD = standard deviation
M 6 WSsufisuazuuuLUUTRaeUnasldTusET e
Table 6 Comparison of the posttest’s score between gender.
Posttest questionnaire score (/15) Male Female p-value*

Mean 14.0 13.9

SD 2.05 1.49 0.161

Median 15.0 14.0

*Mann-Whitney U test
SD = standard deviation
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Abstract
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The objective of this research was to study the epidemiology and factors affected the

cleft lip cleft palate among the cleft lip cleft palate patients in the Department of Oral and

Maxillofacial Surgery Khon Kaen Hospital. The study was conducted as a retrospective study.

Data were collected among 110 patient records between January 1, 2015, and April 20, 2019. For

the results, most patients were male (51.8%). Patients was diagnosis as the cleft lip and palate
54.5%, cleft palate 29.1% and cleft lip 16.4%. The risk factor of the cleft lip was including the
gestation less than 37 weeks or more than 41 weeks (OR, = 5.87, 95% Cl: 1.80-19.13, p <0.01).
The risk factor of cleft palate was female gender (OR, =4.54, 95% Cl: 1.74-11.86, p <0.01). The risk
factor of cleft lip and palate was including male gender (OR, =2.65, 95% Cl: 1.17-6.02, p <0.05).

For conclusion, gender and the gestation phase affected the cleft lip cleft palate.

Keywords: cleft lip and palate, factors associated, Thailand

unmin

n15UnUn39 (cleft lip) A1zmwa1ulnd (cleft
palate) wazn1azUnwrnIwwaIulnd (cleft lip and
palate) iunmzanuRaunifinuldvesluussnelne toe
wuldlindu 1.1-1.51 s1esani1sAaenddn 1,000 s18?
Wuanufnunadinuldududud 6 9nanuinunfus
e 7 susiuwsnuedlne®? Taglunimny fusendenile
nugnsmsianstinuisnaulnilaada 2.49 518
ARLANLSALIA 1,000 518 AuRaUnRfINa1BARRINATT
Wiiliauysalvesiseulutifiaunmsvestosn
wazlunth Gsoglutasengassdluduavii 4-12¢ Ay
aﬂ"dﬂﬁﬁLﬁﬂ%u%dﬂNﬁﬂinUGi@@fil%"tlhﬂ Fielundvosn
MpuEednuazneusn Tuludinhnureseivy
fieates liinazidunsndu nswn wieszuumslidy
wazuanINAIUIelngnsuad Sudawasiegunases it
anminla Alddedne q saudaaandiigedddlunisun
Aamunisinm Sedadewmaniidudmansenudenmam
Fiomosiftheuariunases” Inereunthinefienideiu
Toyavesitreunuminneulnilulssnalneveyails
nrfume Fadudeyanngielufmiavoundu fivalan
aszys U3sud uazasan lldanznianz Jusenideunie

~ | = 1% A 2 @ v a
LNEIDYNWLAYA LLaESUaN“aV]LﬂULUu%aNﬂaWWQi%U’]@UWUW

wihiiu Tnedngiaefidamedrnuiannuludsutungy
91mseen? daunsAnwdadefifianuiieades finng
AnwiludvrsvesyaiiSae funewuiy widudadeni
Frulasunisvesnsmuasdademaianndeuiniu®
warlunisinwfindnandudunisfnwiamslunguiiae
UnnunisiisamielismiumaulniuazlsiiReidosiv
nguens dwsugUiemwanulniuagiisunuunianaiy
InfAeadesiungueimshildeglumsdnwidsnanise
mafideidafiuinlsmeruaveunnudulsmeruiad
ffthetrnuniamaulnisuuun detaesvesdenta
youuAuesuazitheiilssunsdsiomsinumnaindin
Indifes uwazlsaimerviaveundudsluinisdafivsiusy
foyalufinenguiindou Jaduuwdsdoyaiidrdyluns
AnuntadeiaduiugnasuuasAuandouiiisidesiunis
AnnngUinumiamaulnifisuuar lismiungueinis
vowUeluglinany fusenideunile
avniviliAnnzUInwanalniiAalian
Haduiidiy 2 Usens Aetladesnuiusnssuuastadedy
Awwandon wu Mafinde 01gveINININERIATIS UTD
msldsusmoimiuuedeserheiangsd udu® g
msfudeyamaeszunine udstadefifimnuieados

fUNTAANZUINAIBNAIUIYT 9zaunsatundudiy



Uil 36 atudl 1 w.a-9.e. 2565

gulunismanng dethluguuimdlunisdesiuniie

wiandsalUTusuenle

59 qUnsal uazIsNIs
msAniunisinmuuudounds iudeyann
nsndeudtiesiuan 110 e fausiui 1 unsen Y.
2558 fiefuil 30 wwieu T w2562 Toyaannwsudou
fthowiad 3 dw dwil 1 1 Hudeyarmly dwd 2 Hu
Jadsnuiugnasy wavdud 3 1ulladusudaneden
nguUsEmnsiiAn i frheunnurianalug
919 0-16 Vidh3unssnw a unundasmanivosin
wazuiinTalawhdua nduauviunnssy lsameuiaveunny
faust$udl 1 un91em T w2558 Fefuil 30 wwou T
2562 913U 110 918 nauain13AaLn (inclusion criteria)
lsuA flheengsevine 0-16 PuvsiildFumsideduing
ATrUINunde wae/vsamaulng laglasun1sitdaded
fnnznumianaulnilussringiud 1 unsieu 3w
2558 fefuil 30 ey U 62562 dauinasinisdneen
(exclusion criteria) o fhediliaransafinnue-
seloulivdedineiitinsduiinnvsudeuliasu Inedeya
avunaziduaudy yarafiasdifedoyaldiifiesive
0IM3HTENW uagangnsuMsadesTaAdeiniy
thieyailduninsziadfidemssann (descriptive
statistics) e n1swanuasawd Sosazvesdayartan
wagmsduifatadeidosing g luftiousazngy uasvadey
ANnuduRuslagldatfgeins1zyt (analytical statistics)
1dun chi-square nsdidayain1suanuasuuuuni vie
Fisher’s exact nsdidoyafinsuanuasuuuldund uazadn
multiple logistic regression Taglelusinsu SPSS
PuAtedldiunsfinnsafusesdessidely

uywd 13aneuIara L visnelay KEXP62002

NAN1SAN®I

tayariUleuazladeides
AUenzU s lriluikunAagmansyes

Unuazudindalawlidea lsaneruiaveunny Wumewiey

1. fadvesn-uindalawldeoa 63

Jovay 51.8 finfidnwegluniangiueenideaniesasay
99.1 lasunmsitiadeindinzinunissiniumaiulg
Sogaz 54.5 wmaulmisgnufeifosas 29.1 wasnunie
agafeforay 16.4 twinusnaaenagluinusiung
(2,500-4,000 n¥w) Sowar 77.3 lneTovay 81.7 vas U
Franuiansalifivse Ruks ismforguzdensd
sewine 20-35 Voway 72.7 uazdnflenguasansois
ATIATENING 20-35 USouay 63.6 d1018ATIAVBINNTAN
dunuiferar 80.0 ogsewing 37-41 dUai warnud
AnuRnUnAvete Tzt o Saudediuiu 9 918 Andudos
az 8.2 Inglunguiinuanuiiaundveseivizdu q S
9 18 wuddiangsdamilatuiilaosdns (ventricular
septal defect) 4 518 Wirfunguitiinniznisasegues
aendonunudousswinmasnidonundingitiges (pat-
ent ductus arteriosus) @un1gdnuianAILlnT
Aatwiunguenisiviavan 8 seRaiduiesar 7.3 Tag
naueMsInULNTigaldun ngueIns Pierre Robin se-
quence Juduiu 5 518 Yadesuiugnssunuii e
Jovay 34.5 JusziiAulunseuntilinnigdnunismay
11 Tasnulugrddiednndesay 42.9 se9asun laun
WAthessandesas 31.4 Jeadefudauindenvestn
AMgUinunisnauiniluskundasamanivesiiniay
wiin@alawiBoa L5ane U189 URALNUTT 115A1989
fiheseray 94.5 laifinshuneTesiuuoanosedssings
A3af $ovay 97.3 lalfinisguuyvd/enduserinemansases
uinuingenas 44.5 vesnsmifieiiuss SRdutanuyy
naulnada Sovar 91.5 vesnInlasunsa folic sening
fansad Sovaz 88.2 vesnsnilifiniiuthesewineds
As3A wazansnTuseTRTusmueilildaelaounmg

SEMINAIATINIPYAY 20 AILAATIUASIIN 1

N3 ATIZRAMUFUNUSHUUAMUTAITEN I
tayarUrsuazdadeidesdanisiinniizdn
widsvasgUreluunundasaansvdasuinuaz
wiinTalawidea Tseweuraveunny
tedeteyaithouazadudusiidanudiudionis

AnnzUnunivesisluwiundasmansdesuinuas



64 ThaiJ. Oral Maxillofac. Surg.

5197 1 Srununardosazesdeyaiineuaradeides (n = 110)
Table 1 Number and percentage of patients in each category
and risk factors (n =110).
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and risk factors (n =110). (continued)
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(n=110)

Table 2 Risk factor analysis of cleft lip in the patients in the Department of Oral and Maxillofacial Surgery, Khon Kaen Hospital

(n=110).

Y 593
U238

212U
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11(22.4) 223 079628 314 1.00-9.85 0.05

7(11.5) 1.00

**p-value <0.01, goodness of fit = 0.979, OR

'adj

= adjusted odds ratio, OR_ = crude odds ratio

m31eil 3 Mleseildedesionafiannunmulwivesithelusundaemanidoninuazulin@alawliea lssenuiaveuudu (n = 110)

Table 3 Risk factor analysis of cleft palate in the patients in the Department of Oral and Maxillofacial Surgery, Khon Kaen Hospital

(n=110).
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YauknY (n = 110)

Table 4 Risk factor analysis of cleft lip and cleft palate in the patients in the Department of Oral and Maxillofacial Surgery, Khon

Kaen Hospital (n = 110).
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The objective of this reserach was to study factors affecting the treatment decision of oral
and maxillofacial (OMF) surgeons in Thailand. The cross-sectional survey was performed using
postal and online questionnaires to OMF surgeons in Thailand. Statistical used were descriptive
statistics and chi-square test to assess the relationship between factors. For the results, there were
173 responders (response rate = 46.6%). The relationship between patient factors and treatment
decision were statistically significant (p <0.01) including; patient’s age (OR = 10.9), socio-economic
status (OR =5.1) and utilization for health service of patients (OR =8.5). The relationship between
OMF surgeon factors and treatment decision were statistically significant (p <0.01) including;
OMF surgeons’ gender (OR = 15.6), OMF surgeons’ age (OR = 13.8), training experience (OR = 21.5),
working experience (OR = 10.9), working attitude (OR=7.1) and quantity of work (OR=12.7). The
relationship between working environment factors and treatment decision were statistically signi-
ficant (p <0.01) including; supervisor support (OR=11.8), perception and acceptance of other
medical personnel (OR=6.7). The relationship between benefit satisfaction factors and treatment
decision were statistically significant (p <0.01) including; compensation and income (OR=11.2),
and research (OR =9.5). For conclusion, patient factors, OMF surgeon factors, working environment
and benefits satisfaction factors have affected the treatment decision of oral and maxillofacial

surgeons.
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Table 1 General information of oral and maxillofacial sur-

geons.
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40-45 55 32.0
50-55 26 15.1
>60 7 a1
A0UN AL TE
I NERLY 100 58.1
lan 72 41.9
AAN5ANY
Viupunneaans 161 94.2
Vununnemansuazunneaans 10 538
aantuiid3ansfing
aUsEIne 13 7.7
Tutsgine 161 95.3
S @)
Fruuliade + drudsauunasgu 12.09.1)
dauufjiAaunan
NIALBNYY 22 12.7
A3Y 151 81.3
NENTIETTUGY 96 63.6
TNAL/SHN. 72 774
TNY/Audgunimiios 11 11.8
unq 8 8.6
nsENsIedU 4 55 36.4
aanuiiufiRnundndiuunanudenia
Jarindiuniinng 122 70.5
NIUMNLMUASWAYUSNTA 51 295
nwfiRdwiueniiatsvns
laivi 18 12.0
b 132 88.0

wangmy: uaumaBmaiineuwuuasunsiiduan 173 19
wiluuneiate Wy anunmausa uagain1sAnudiuaunmdun
vindlsildiney vilsivensallsiviniy 173 dauluideantuiidse
msfine 31 1 Mefsryhauidulssmaagiassma vilvison
AU 173
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M9Nd 2 wansuugeflasunisshyiiann (set)

Table 2 The total numbers of patients undergoing treatment

(persons/year).
Smngihed i‘l’wuauﬁum(l,%g:::ilﬁnﬁ%'nm
dmaugUaeuen (OPD case) 173 (100)
<500 76 (43.9)
>500 97 (56.1)
dmaugaelu (IPD case) 164 (94.8)
<50 71(43.3)
51-100 34(20.7)
> 100 59 (36.0)

waen: IUALNNENTEI191U9U 164 518 27N 173 518 AIney
wuudeuanuluiidednunugUasly

lasentlinlai$1eusa (benign) wazdovas 25 5 Huflinag
Smvftaeniiesenireusa (malignant) Tnelinssnudae
TnsHiaiane (ablative surgery) Uazfagnssuysa
nuialndiAss (local reconstruction) snfignsesas
833 sasaan lud maanesentwEssane (neck
dissection) $ovay 54.8 Fauanslun1ed 3

YOUIANTS WM B MA BNt AN (salivary
gland pathology) ﬁﬁummwET@%WW@QWﬂﬁ%“ﬂM%’@H
ay 86.0 lnglin1sshw 50 s1e/Undetiosnin Anduses
az 98.6 Tnsshwmensanniidentinaneses (minor
salivary gland) uniian sesasn Tiun deuthangld
21n55h15874 (subrmandibular gland) Fauandlunsed 3

YOULANITINBIUINUATUNAIUI TiuaLNNG
Admmglimssnwnuianaulnidosas 555 da
Tnglin1sshw 50 s1e/Uvsetieanin Anduiesas 93.8
wardnlngflinissnwinsegnidnitulng (alveolar cleft)
mnfigniosas 94.7 sesasn 1dun Anazimaulug (cleft
palate) uazaMzU1NU (cleft lip) muadu dawanslu
5197 3

YouUlANISn¥AaenssudansegnuIngshng &
suaumdgifemalinssnuniosas 595 Tngl#nssnm
50 s18/vsetieunin Andusesas 91.3 Aanslunisns
i3
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Dentoalveolar surgery I

Orthognathic surgery B

Cleft lip and palate | Number of patients
Salivary gland disease | <50 case/year

_ B [ 51-100 case/year
Pathologic condition I B > 100 case/year
TMD B
Maxillofacial injuries ]
Orofacial infection ]
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Number of surgeons
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geluumast

Fig. 1 The total numbers of oral and maxillofacial surgeons which were categorized based on scopes of work and number

of patients per year.

5107l (dentoalveolar surgery) d@ulunglinissnw
faunssurdaflukaznszgnsesiusnilusesas 96.5 lay
dndlugllsinnssnwnannnin 100 s1e/4 Andudesay 54.5
Fauanslumsnadl 3

YOULANITINWIARINIINIINLTBY (dental im-

¢ v

plant surgery) iviuaunndiidenglinisinusesas
84.4 nedulngllinssnw 50 s1e/Unsetsunin Andu
Yoway 75.3 Fuandlumssii 3
yumuwndgidemafionsandwiediiensdiiu
Faauanunsodosas 84.4 Tasuseinnauiidseidu
aduusn laud nendanmusnansegnunssinsuwaglumi
onuSusioutnane Weunmuaiideioduiiesoneiindrouss
nuiifinnssandanndudidud 2 dud vinumdanay
Tud wazdhduil 3 16uA gUinsitu-Tunth (dentofacial
deformity) et 4 msimdeuinadesinuaslunth
Tneawielunsdifinisindeiianawlududerududnuion

¥
a =)

Ao (deep neck infection) NM3AATeanATNLINdY0s

4 A

n31398n (mediastinitis) uazduganiefenisuiniu
ynssinsuaglumi

wonand dmsdnwiuenindennvouieasuly
LUUaUNY LKA UAUARENTIUANUALLESUEY (Cos-

metic surgery) n1sihdwlanyUasuuinuteslinuas

91755005000 Wazi1TINisNAauaIen (removal
of foreign body and implant failure) wazauAAENTIH
UsviudunaUseinn 19y Aagnssuiinndugaiafty (crown

lengthening surgery)

NN51A51ZRAMUSIAYA (univariate analysis)
wWiarnwtadeniluansenunanisanaulaliinis
SnwvesiuauWNERBIvIyaIuIAaAans
1 < a =
fasunwaziindalamidealulssmalne

PMNMTATEUsReIlemAadu S TE g
JadeiiAutostufiaeiinansenusenisdadulasuls
Ms¥nwvesiumdEdoiney fauandunsisd 4 wy
i1 Sedeiiadesiuging onggtae asugiue avdns
$nwn fannuduiusedaduddymnsadnfisedu 0.05
Tnetiadvfidnasnniian liun e1edtae andnissnu uas
s IUEveIUIE Ay

Yaduilifeatostiuiuaunmdfidorvgmnuin we
annglinssnyy enedlinissnw Uszaunisalnisiln
pUTHANIENIY Uszaunisainisinaudiniug firuad
arwaula auaalusuiivh wasuiniaany S1um
Vel finnuduiusedafidedfunisadfisedu 0.05
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Table 3 The scopes of treatment conducted by oral and maxillofacial surgeons which were categorized based on scopes of work.

vauialin1sinugiag @wauiieA)

° o cag v o P}
WUUALNNEIN ARSI (308a2)

nsanidausaaasunnuaslunth (orofacial infection) 172 (99.4)
<50 144 (83.7)
51-100 22(12.8)
>100 6(3.5)
mmqmsﬁmﬁa

« Odontogenic cause 172(100)
« Non-odontogenic cause 94 (55.6)

msuraduluninsslng (maxillofacial injuries) 163 (94.2)
<50 101 (62.0)
51-100 27 (16.6)
> 100 35(21.4)
YoUIIANISUIALUT 15579

» Mandible 159 (97.5)
» Maxilla 154(94.5)
« Zygoma 135 (82.8)
« Soft tissue injuries 135 (82.8)
o Nasal 114 (70.4)
« Orbital 96 (58.9)
o Panfacial 89 (54.6)
« Naso-orbito-ethmoidal 86 (52.8)
o Frontal 63 (38.7)
» Nasolacrimal system injuries 34(20.9)

anuRinunAdaravInsslng (temporomandibular joint disease) 154 (89.5)
<50 141 (91.6)
> 50 13(8.4)
Ussannsine)

« Non-surgery 146 (94.8)
o Surgery 53(34.4)

wesanmuTnnsEanuInssinsuagluntia gniusiautihane (pathologic condition) 165 (95.6)
<50 148 (89.7)
> 50 17(10.3)
YOUIIAIINE AN M IN173097

« Benign 165 (100)
« Malignant 42 (25.5)
- Ablative 42 (100)
- Local reconstruction 35(83.3)
- Neck dissection 23 (54.8)
- Regional reconstruction 8(42.9)
- Microvascular 8(19.0)
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Table 3 The scopes of treatment conducted by oral and maxillofacial surgeons which were categorized based on scopes of work.

(continued)

werBanmAathane (salivary gland pathology) 148 (86.0)
<50 146 (98.6)
>50 2(1.4)
YouLma N5y

 Minor salivary gland 148 (100)
o Submandibular gland 105 (70.9)
« Parotid gland 65 (43.9)
« Sublingual gland 65(43.9)

Urnundanaulng (cleft lip and cleft palate) 96 (55.5)
<50 90 (93.8)
>50 6 (6.3)
YoULYAI TN 5309

o Alveolar cleft 90 (94.7)
o Cleft palate 58 (61.1)
o Cleft lip 55(57.9)
o Lip-nose revision 25(26.3)

AaenssudanszAnv1nssing (orthognathic surgery) 103 (59.5)
<50 94(91.3)
>50 9(8.7)

fanssuituuaznszgnsasiusnilu (dentoalveolar surgery) 167 (96.5)
<50 53(31.7)
51-100 23(13.8)
>100 91 (54.5)

Aaenssusinifisy (dental implant surgery) 146 (84.4)
<50 110 (75.3)
51-100 19 (13.0)
>100 17(11.6)

Andulaniniign sesasn loun Jadedunmaninyes
Alins3nw

Uadedwndeulunisinnu wudwndadeiinase

@

nsdndulalinisinwlaeianuduiudessitdedAy
yeadinsedu 0.05 Tnetadesnunisaduayuangiady
Soiuadensiadulalinmsinuunitan sosasn léun
Hadunsiud mseusunnyaansmensumdandud
Aeates

UIuAUAIRDULNULAL AT ARNSVDITUAWNTE WU

MAmeukuINMsTNukazn1siddeyalunissnuiite
nMsfnwITy danuduiusedslidedAgnisainnszau
0.05 Aunsanaulalinissnwvesiununmeddide ey

anndasranstosnuazuindalawidvalulszinalng

39190

MSANYTELASUNITNDUNSULUUABUNI I 173
avu WiguiuusuIasmeg el Ife I iieamens

malUlgandangudssrnsuasnsinaueiunume
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Table 4 Univariate analysis studies on factors that were related to treatment decision of oral and maxillofacial surgeons in Thailand.

Jasuiidnun Odd ration 95% Cl p-value
Uasuiifeatosiugiag
el 109 3.64-32.5 <0.01%
bATEIUE 5.1 2.34-11.3 <0.01**
dnsnisinw 8.5 3.43-20.9 <0.01*
ManeInsailsn 3.0 0.98-8.99 0.05
Uaduiigrdesiuiunumnddidernny
AN lin1ssnw 15.6 5.06-48.1 <0.01**
aglvin1ssnw 138 5.76-32.9 <0.01**
Uszaumsaimsiinausuamene 21.5 2.85-161.4 <0.01%*
Usraumsainsinauiikiu 10.9 3.64-32.5 <0.01*
VimuaRawaula 7.1 1.62-30.8 <0.01*
anuntialunuiivi N/A N/A <0.01%
Uy warduiugtie 127 4.23-37.9 <0.01%*
Uadvdanndenlunisiney
nsatiuayuang s Ul 11.8 2.71-51.0 <0.01**
aumdauiueiesile N/A N/A <0.01%
Anuwseuduaniud N/A N/A <0.01**
AnunSeusnuyARNIIMIWIndanduiiieides N/A N/A <0.01%
n53u3 nssensuvierutilannyaansmemsumdaduiiieates 6.7 1.96-23.1 <0.01**
UadeAnauunuuazaiaan1svaiuawwmg
AMBUUNUAINATYINU 11.2 4.80-26.1 <0.01%*
mslideyalunssnwuinisfinuide 9.5 3.94-22.7 <0.01%

*AuupneaNiued1slitedAynsataniszaiu p-value <0.05
N/A = ldanansamanuduiusle

Ailnmyandageanidosinuazusindalamidoa
Tudsziwalngle

MNENuAILIIUsTIINTNUI TS Ty
afaemanivesUinuazudndalamidualulseivelne
fidndrumaArisannIMmguanioy LANANIINATNTIL
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warduualtusntudon 4 Foymdnsfnuandngjoes
sununmdfidernaidunisinuideaingaunisdnw
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i ad1SumHneusIMangn TAITnTViuaLNNEUsedn
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Osteomyelitis of the mandibular condyle is rare especially when arising from an odontogenic
infection spreading to adjacent fascial spaces. Signs and symptoms of the masticatory space infection
may mimic temporomandibular disorder (TMD) and lead to delayed diagnosis and improper treat-
ment. This article aimed to report investigation, diagnosis and management of a case of condylar
osteomyelitis. The patient had suffered the symptom after upper posterior tooth had been ex-
tracted. Due to the presenting symptom of trismus, misdiagnosis of TMD occurred. After further
radiologic examinations, computed tomography (CT) and magnetic resonance imaging (MRI), the
infratemporal space infection with osteomyelitis of the condyle was diagnosed. Drainage and con-
dylectomy with decortication were performed. After 1-year follow up, deviation while mouth opening
was observed. In summary, CT and MRI are essential examinations when osteomyelitis of the con-

dyle is suspected. A combination of condylectomy and antibiotic therapy without reconstruction

led to satisfactory result.

Keywords: osteomyelitis, condyle, septic arthritis, infratemporal space
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Fig. 1 Preoperative patient’s clinical appearance.

A: frontal profile and B: lateral profile
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Fig. 2 Preoperative panoramic film showed no osteolytic lesion at the left condyle.
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Fig. 3 Preoperative computed tomography.
A: soft tissue window (coronal cut) showed hypodensity area with rim enhancement at the left.
B: soft tissue window (coronal cut) showed the left condyle surrounded by hypodensity area with rim enhancement.
C: bone window (axial cut) showed a periosteal reaction adjacent to the left condyle (arrow).

D: bone window (axial cut) showed cortical erosion of the left condyle (arrow).



86

Thai J. Oral Maxillofac. Sure. Vol. 36 No.1 Jan.-Jun. 2022

A4 ameduusisanlnineunsesn

Fig. 4

A: M T1-weighted (ULuNY) uﬂmn75mayﬁuaw)’aﬁﬁ'mzmwa‘nlwﬂwamszgmﬂamnm’ﬁwsz‘fmgw low-intensity signal
B: 0 T2-weighted (uwalnl51A) UaninIsnevauessonauuLl wanlnihvensegnaeun gas g I8uUY high-intensity signal
C: 07 T2-weighted (UWuLwT99ia) L/,zmm75maua'uam'aﬁ§"mu/mﬁnZw%wamwg)nﬂawfzwa’ﬁvmf”mwu high-intensity
sienal v lWssyvauLnvaInIseniauvesnsygnyuladaLy

Preoperative magnetic resonance imaging.

A:a T1-weighted image (axial cut) showed low-intensity signal response at the left condyle.

B: a T2-weighted image (coronal cut) showed high-intensity signal response at the left condyle.

C: a T2-weighted image (sagittal cut) showed high-intensity signal response at the left condyle along with the vertical

ramus that indicates the extension of osteomyelitis.
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Fig. 5 An intraoperative picture of left condylectomy.

One-year follow-up patient’s pictures.
A: frontal profile and B: frontal profile while mouth
opening showed the deviation of the mandible to left

site.
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JUN T uamenmssaunlusdnnainsagn condylectomy 1 8Un13 uamiseen13xsin condylectomy uag decortication

Fig. 7 One-week-postoperative panoramic film showed area of condylectomy and decortication at the left condyle.
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Fig. 8 A one-year postoperative panoramic film showed no radiolucent lesion in the left condyle and ramus area, as well

as a condylar head-like bone sesment superior to the prior osteotomy site.
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Abstract Ameloblastic fibro-odontoma (AFO) is an uncommon odontogenic tumor. We reported

the case of a 2-year-old girl presented with delayed eruption of right maxillary deciduous first
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incisor. Intraoral examination revealed painless swelling of anterior maxilla. The mucosa was

intact. Radiographic findings showed foci of tooth-like structures surrounded by a well-defined

radiolucent border. Clinical diagnosis was compound odontoma. The lesion was enucleated

under general anesthesia without removal of the primary tooth in the lesion and the specimen

was submitted for histopathologic evaluation. The final diagnosis was ameloblastic fibro-odon-

toma. After 6 years follow-up, there was no recurrence and the right upper central incisor was in

normal position.

Besides, the report also discussed the 2017 WHO classification stating that AFO was not an

entity but included in odontoma.

Keywords: odontogenic tumor, ameloblastic fibro-odontoma, odontoma

Introduction

The ameloblastic fibro-odontoma (AFO) is an
uncommon mixed odontogenic tumor consisted of
proliferating odontogenic epithelium embedded in a
cellular ectomesenchymal tissue that resembles the
dental papilla with varying amounts of dental hard
tissue.” AFO accounts for 1 to 3% of all odontogenic
tumors.”” It is typically seen in the first two decades
of life and there is no significant sex predilection.®”
The tumor usually occurs in the posterior region of the
jaws and about 83% were associated with unerupted
teeth.”’ The most common clinical presentations are
asymptomatic, presenting as a painless swelling and
delayed tooth eruption of the affected area. Radio-
graphic examination shows a well-defined radiolu-
cent area containing a radiopaque mass that similar
to other odontogenic neoplasms. The differential
diagnosis for AFO includes lesions with mixed radio-
graphic patterns, such as calcifying epithelial odonto-
genic tumor, calcifying odontogenic cyst, developing
odontoma, and possibly adenomatoid odontogenic
tumor."” Definite diagnosis is made according to
histopathologic examination. The treatment in many

cases is conservative approach and the local recur-

rence has rarely been reported."” There are studies
relating to the interrelationship of ameloblastic
fibroma, ameloblastic fibro-odontoma, ameloblastic
fibro-dentinoma and odontoma.” We report a case of
ameloblastic fibro-odontoma at the anterior maxilla in
a 2-year-old girl with 6 years follow-up after treatment
and also discuss the new concepts according to the
most recent WHO classification informing that AFO is

not an entity but included in odontoma.

Case report

A 2-year-old girl was referred to the Department
of Oral and Maxillofacial Surgery, Faculty of Dentistry,
Chulalongkorn University for evaluation of absence of
right upper deciduous central incisor. There was no
history of systemic disease and trauma. The extraoral
examination revealed asymptomatic minimal swelling
at mid-upper lip without sign of inflammation. Intra-
orally, a bony hard swelling of labial and palatal
alveolar ridge area 51, 52 was palpable. The overly-
ing mucosa was normal and the adjacent teeth were
non-mobile. No alteration of sensation of nearby soft
tissue was detected. Radiographically, periapical ra-

diograph showed an irregular shape of heterogenous
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Fig. 1 Periapical X-ray showed an irregular shape of het-
erogenous density of mass sized around 1 cm in the

greatest dimension above the tooth bud of 51.

density of mass size around 1 cm in the greatest dimen-
sion above the tooth bud of 51 which impeded its
eruption (Fig. 1). The density of the radiopacity was
comparable to a tooth structure.

As the clinical diagnosis was compound odon-
toma, enucleation was performed under general
anesthesia. The lesion was exposed via a triangular
mucoperiosteal flap. Two small labial bony perforation
size approximately 3 mm each were identified. After
removal of thin labial plate for widening an access,
multiple tooth-like structures interspersed with a
friable soft tissue was enucleated completely. The
underneath tooth bud of 51 was seen intact and left
in its place. The surgical specimen was submitted
to the Department of Oral Pathology for pathologic
investigation. Macroscopically, the specimen consisted
of multiple pieces of brown soft tissue and white
hard tissue. The gross specimen of soft tissue was
measured 2x 1.5x 1 cm in aggregation and the hard
tissue was measured 3 x 3 x 1 cm in aggregation.
Microscopic examination revealed islands, nests and
cords of odontogenic epithelium in the cellular con-

nective tissue that resembled primitive dental papilla.
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Fig. 2 Microscopic examination A: islands, nests and cords
of odontogenic epithelium in the cellular connec-
tive tissue that resembled primitive dental papilla
(arrow), B: the hard tissue contained well-organized
dental structures and developing odontomas were
also seen (arrow). (Hematoxylin and eosin staining,
x100).

Small blood vessels and extravasated erythrocytes
were also present within the lesion. The hard tissue
contained well-organized dental structures, which
included tubular dentin, enamel matrix, cementum
and pulpal tissue. Besides, developing odontomas
were also seen (Fig. 2). The final diagnosis was an
ameloblastic fibro-odontoma. Postoperatively, the

surgical wound was healed uneventfully. Long term
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Fig. 3 At 2 years postoperative period (age of 4), A: the tooth 51 was erupted clinically, B: periapical radiograph showed

that a tooth bud of permanent central incisor (tooth 11) was located superior to a root of 51.
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Fig. 4 Six years after surgery, A: intraoral examination revealed the permanent maxillary right central incisor fully erupted in

normal position, B: periapical radiographs showed normal healing without evidence of residual lesion or recurrence.

follow-up at twice a year basis for first two years and
then once a year for totally 6 years was accomplished.
Moreover, the tooth 51 was erupted clinically in the
2 years after surgery and the periapical radiograph
showed that a tooth bud of right permanent maxil-
lary central incisor was located superior to a root of
tooth 51 (Fig. 3). Follow-up intraoral and radiographic
examination 6 years after surgery revealed normal
healing without evidence of recurrence and the right
permanent maxillary central incisor fully erupted in

normal position (Fig. 4).

The study was approved by the Ethics Commit-
tee of the Faculty of Dentistry, Chulalongkorn Univer-
sity. (HREC-DCU 2019-014)

Discussion

AFO is a rare benign mixed odontogenic tumor.
It accounts for 1 to 3% of all odontogenic tumors.””
The theories of AFO histogenesis are controversial.
Regezi et al believed that ameloblastic fioroma and
AFO appeared to be slight variations of the same

benign neoplastic process.”” On the contrary, regarding
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data on age, sex distribution, and site of occurrence
of mixed odontogenic tumors, Philipsen et al and
Slootweg concluded that the AFO was an immature
complex odontoma. Thus, AFO and odontoma could
be grouped together."® However, other investigators
proposed that not all cases of AFO should be con-
sidered harmatomatous because there were cases
that show biologic behavior of neoplasm and evidence
of malignant transformation of the recurrent lesion."?
Chrcanovic and Gomez reported that 80% of lesions
were associated with a tooth and 27% showed signs
of cortical bone perforation.”

The clinical manifestations of AFO may present
as spectrum ranging from innocuous behavior to
expansile mass with cortical bone perforation, thus
differs from hamartomatous nature of odontoma.”’
Therefore, some authors believed that AFO should
be considered separately from odontoma. However,
according to the revised 2017 WHO’s classification
of head and neck tumours, there was little evidence
to classify ameloblastic fibro-dentinoma and AFO as
independent entities and the decision was made to
group them under odontomas. The immature con-
nective tissue with cords or islands of ameloblastic
epithelium - a pattern similar to that seen in amelo-
blastic fioroma is regarded as the soft tissue capsule."™”
AFO is usually seen in children with a mean age

14,15

between 8 and 12 years."*"” It is reported that ap-
proximately 80% of the lesions were located in the
posterior area of the jaws, and most (58%) were in
the posterior mandible."® Chrcanovic and Gomez
reported that AFOs were more prevalent in men than
women, at a 1.3:1 proportion from the systematic
review including 211 cases with mean age of these
patient as 10 years (range, 1 to 55).” In our case

report, however, the presentations were not in accor-

dance with classic AFO. The patient was a 2-year-old

1. fadvesn-uindalawldea 95

girl, the lesion was found in the anterior maxilla.

The radiographic features of AFO generally de-
monstrate a well-defined radiolucent area containing
various degrees of radiopaque mass of irregular size
and form."®% The differential diagnosis for AFO
should include lesions with mixed radiographic
patterns such as calcifying epithelial odontogenic
tumor, calcifying odontogenic cyst, developing
odontoma, and possibly adenomatoid odontogenic
tumor."” In our report, the radiograph showed pre-
dominantly tooth-like radiopaque material within the
lesion and undefined radiolucent rim whereas AFO
possessed greater soft tissue component. Therefore,
compound odontoma was a tentative diagnosis.

Histologically, the tumor consists of primitive-
appearing myxoid connective tissue containing
strands of odontogenic epithelium and immature
tooth structures, including enamel and dentin sur-
rounded by a fibrous capsule. The important histo-
logical feature of AFO is enamel matrix production that
distinguishes from ameloblastic fibro-dentinoma.”’ In
the present case, the microscopic findings revealed
a cell-rich mesenchymal tissue resembling primitive
dental papilla and foci of enamel and dentin matrix
formation which were consistent with the histopatho-
logic features of AFO.

There are many studies reported that AFO was
usually not aggressive and had no local invasion. As
the tumor is well-encapsulated, it is easy to remove
the lesion from surrounding bone. Generally, treat-
ment is conservative surgical enucleation. There is
controversy in the literature regarding removal or
retaining the associated impacted tooth in lesion.
Philipsen et al® reported that the associated tooth
was usually removed. Many authors stated that the
AFO can be treated with conservative approach

16,17

without removing the adjacent teeth."*'” Our case
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report, complete enucleation was done and the
primary maxillary right central incisor was preserved.
After 6-year follow up, the tooth normally erupted.
Although the tumor has a low potential for
recurrence. The recurrence of AFO associated with
inadequate surgical removal was reported and may
occur if tumor remnants persist in the resection margins
and in the tooth involved, especially in the large tu-
mors."” Philipsen et al® found only 1 patient with a
local recurrence among 86 patients. A large series
of 211 ameloblastic fibro-odontomas has been
reviewed by Chrcanovic and Gomez” and 10 recurrent
cases (6.8%) were found. Chen et al studied 7 cases
of AFO and found that recurrence was noted in 2 of
the 5 patients with follow-up data. Interestingly, the 2
cases recurred as complex odontomas."® This finding
supports the concept that AFO can further differen-
tiate to become more mature lesion as odontoma.
However, Boxberger et al disclosed 5 recurrences
among the 68 cases with follow-up establishing a
recurrence rate of 7.4%. All recurrences were attri-
buted to incomplete removal at the time of initial
surgery.”” The malignant transformation of AFO is
exceedingly rare. Only 1 case of recurrent AFO was

diagnosed as ameloblastic fibrosarcoma after multi-
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Occlusal splint assisted self-reduction of
chronic temporomandibular joint dislocation: a case report
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Abstract Temporomandibular joint (TMJ) dislocation presents most times as an acute process
that can be solved with nonsurgical fashion by conventional digital intraoral reduction. On the

other hand, in chronic TMJ dislocation, it is extremely hard to reduce a joint back to its functional
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anatomic position due to fibrous tissue around TMJ and usually requires surgical intervention.

This case report demonstrated the treatment modality of chronic TMJ dislocation using acrylic

occlusal splint for 3 weeks which succeeded to promote the joint back to its position and

resulted in good occlusion. This technique could be treatment of choice for chronic TMJ disloca-

tion because of cost effectiveness, avoiding the operation and less complication.

Keywords: temporomandibular joint, temporomandibular joint dislocation, acrylic occlusal splint
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Fig. 2 Patient’s intraoral photographs in close and open mouth positions.
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Fig. 3 Panoramic radiograph revealed left condylar head position dislocated below to the articular eminence.
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Fig. 4 Transcranial radiographs revealed condylar head position in close mouth (A), and open mouth (B).
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Fig. 5 Cone beam CT revealed the anterior dislocation of left condyle (left) and condylar resorption (right).
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Fig. 6 Dental casts mounted in articulator according to patient’s occlusion.
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Fig. 7 Models mounted in articulator in raise bite position by increase length of vertical pin.
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Fig. 8 First acrylic occlusal splint placed over lower arch (A) and patient’s top view showed symmetric chin after placement
of the splint (B).
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Fig. 9 Patient’s intraoral view showed the second splint with eyelet wiring (A), and good occlusion on day 7 after intermax-

illary fixation and splint removal (B).
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Fig. 10 Panoramic radiograph revealed normal position of left condyle.
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Table 1 Treatment of TMJ dislocation.
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Treatment of TMJ dislocation

Consevative treatment (nonsurgical treatment)

-> Manual reduction under LA or conscious sedation or general anesthesia

-> Acrylic occlusal splint or prosthesis for guided joint autoreduction

Surgical treatment for reduction

A. Open access for direct bony traction: sigmoid notch, lower border of mandible

B. Midline mandibular osteotomy for individual reduction (right and left TMJ)

C. Open joint surgery
1. Direct manipulation and reduction
2. Condylectomy
3. TMJ prosthesis or disc suspension
D. Adjunctive surgery

1. Coronoidotomy, coronoidectomy

2. Stripping of perimandibular soft tissue and muscle attachment for proper joint reduction
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Table 2 Treatment options for prevention of recurrent episode of TMJ dislocation.

Treatment options for prevention of recurrent episode of TMJ dislocation

A. Injection technique: agent

1. Autologous blood injection into joint space and pericapsular area

2. Sclerosing agent

3. Botox type A into masticatory muscle esp. lateral pterygoid m.

4. Proliferating agent
5. Prolotherapy
B. Arthroscopic technique

1. Good visualization and injection the agents

2. Lateral pterygoid myotomy by Holomium: Yag laser probe

C. Open surgery
1. Extracapsular procedure

1.1 Eminectomy

1.2 Create osteotomy for restriction TMJ forward movement: glenotemporal osteotomy (LeClerc, Dautrey procedure)

1.3 Blocking procedure:
 Miniplate placement
* Bone augmentation (alloplastic, autogenous)

1.4 Scarification of temporalis

1.5 Ramus surgery for correct definite occlusion: BSSRO, VRO

2. Intracapsular procedure

2.1 Implant anchorage for condylar suspension (Mitek anchor)

2.2 Total joint prosthesis placement
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Fig. 11 Diagrams showed the relationship between condyle and disc before splint placement (A), first splint placement (B),

and second splint placement (C).
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Fig. 12 Image showed lever mechanic during elastic trac-
tion force on anterior teeth and placement of
posterior bite block as fulcrum for reduction of con-

dyle inferiorly.
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Objectives: this study aimed to investigate bio-
mechanical behavior under simulated forces and to
compare between novel modification of low Z plasty
(NM-Low Z) technique and Hunsuck/Epker (HE) tech-
nique on mandible with class Ill skeletal deformity at
1-week, 3-week and 6-week postoperatively.
Materials and methods: the Digital Imaging and

Communications in Medicine (DICOM) files of one pa-
tients mandible were imported into image processing

software for reconstruction of 3D mandibular model.

The model was duplicated into 2 models for simulated
bilateral sagittal split osteotomy in 2 techniques. The
NM-Low Z and HE techniques were virtually performed
using the Computer Aided Design (CAD) software and
simulated 7-mm setback surgery. Physiological mus-
cular and occlusal loads were simulated by finite
element (FE) method. The magnitudes of the loading
forces and the material properties of fracture site
were varied at 3 different postoperative times. Fixation
stress, bone stress, elastic strain and displacement
value were observed and compared between two
models.

Results: NM-Low Z model exhibited lower fixation
stress than HE model in every stage postoperatively.
Both models demonstrated elastic strain within nor-
mal range for bone healing. The relative displacement
value for the NM-Low Z approach was lower than those
for the HE approach. Both models were displaced in
the forward and upward directions.

Conclusions: the biomechanical behavior of the
NM-Low Z approach was comparable to those of the

conventional HE approach. NM-Low Z could facilitate
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postoperative skeletal stability by reducing stress on
fixation materials while accompanying the bone heal-

ing process.

(0)

Fa309 The relationship of tobacco smoking, alcohol
drinking, and betel quid chewing to oral poten-
tially malignant disorders formation: a commu-
nity-based study from the northeastern Thailand

Tng Prangtip Worakhajit (g’{ﬁnaua)

Boworn Klongnoi

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
UnAnga

Objectives:

1. To analyze the relationship among main
risk factors of oral cancer to the occurrence of oral
potentially malignant disorders (OPMDs).

2. To prove the synergistic effect among
these main risk factors.

Materials and methods: this research was a
community-based case-control study. The data were
obtained from August 2019 to February 2021 through
the multilevel oral screening forms. The systemically
screening program began with the health care volun-
teers screening for the patient at risk (S1 level), then
the patients with the lesion(s) or patients with the
risk factor(s) were further screened by the dental
hygienists (S2 level) and the specialized dentists (S3
level) finalized the lesion diagnosis. A total of 1,448
patients aged 40 years old or older were enrolled in
this study. Inclusion criteria were the data screening
by specialized dentists. Exclusion criteria were data
from patients with a history of head and neck cancer,
patients who used medications or had systemic condi-
tions related to the abnormal oral manifestation, and
data from dropout patients or incomplete records.

Results: patients aged 60 years or above and
female patients had a significant chance of having
OPMDs. Our multivariate analysis showed that the
most potent risk factor for OPMDs occurrence was

betel quid, followed by alcohol, calculated as 4.65

and 3.40-fold compared with the nonexposed group,
respectively. Even in former betel quid chewing,
patients were at risk of developing OPMDs. The syn-
ergistic effect between these main risk factors was
significantly shown in the group exposed to smokeless
tobacco, secondhand smoke, betel quid, and alcohol.
The most potent synergistic effect was found in the
group exposed to smokeless tobacco, betel quid, and
alcohol.

Conclusion: direct exposure to tobacco prod-
ucts, betel quid, and alcohol is associated with the
occurrence of OPMDs. The presentation of OPMDs
was strongly associated with betel quid chewing and
alcohol consumption. Whereas, quit smoking has
decreased the risk of OPMDs and their progression.
The synergistic effect between common risk factors is

approved well in our study.

O3

Foisoe The reliability, accuracy and precision of twelve-
angle camera facial scan system for measure-
ment of facial soft tissue

lng Suwatchai Chalearnthongtakul (Q’ﬁ%ﬁua)
Atiphan Pimkhaokham
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chulalongkorn University

UNAnga

Objective: to study reliability, accuracy and pre-
cision of the novel twelve-angle camera facial scan
system compared to digital Vernier caliper.

Materials and methods: twenty-five healthy
volunteers were included in this study. Anthropom-
etry points and distances were identified and mea-
sured using the digital Vernier caliper method and
novel 3D facial scan method (twelve-angle camera
facial scan system, H3 Lumio3D, Bangkok, Thailand).
The intra class correlation (ICC), mean absolute
deviation (MAD), relative error magnitude (REM), and
Dahlberg’s error were analyzed. All measurements
were performed by one examiner.

Results: the ICC (range 0.817 to 0.974) indicated

excellent reliability between two methods. The MAD,
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REM and Dahlberg’s error from all distance using 3D
facial scan method demonstrated lower values than
digital Vernier caliper method except left orbital
fissure distance and intercanthal width.

Conclusion: the novel twelve-angle camera
facial scan system demonstrated proper reliability and
accuracy. This system could be applied for maxillofa-

cial surgery.

04

ﬁaﬁ"aa Incidence of postoperative complication of or-
bital wall reconstruction: 6 years retrospective
study

lng Mananchaya Kasemsawat (fjti1i6ue)
Pianchai Thearachote
Department of Oral and Maxillofacial Surgery,
Chonburi Hospital

unAnea

Objective: to study incidence of postoperative
complication of the patients with orbital wall fracture
in Chonburi Hospital, Thailand.

Materials and methods: a retrospective review
of medical records of who was diagnosed with orbital
wall fracture and treated with orbital wall reconstruc-
tion surgery from October 2014 to November 2019
in Oral and Maxillofacial Surgery Division, Chonburi
Hospital was conducted. The age, gender, causes of
orbital fracture, co-morbidity diagnosis, location and
size of orbital defect, reconstructive material and
postoperative complication were collected.

Results: twenty-nine patients were treated for
orbital wall fracture but two patients were excluded
due to incomplete medical records therefore twenty-
seven patients were included in the study. Male : female
ratio was 7: 3 whereas patient age ranges was 17-68 years
and the most frequent age ranges was 16-30 years.
The most common cause of orbital wall fracture
was motorcycle accident followed by body assault.
Defined from diagnosis found that there were pure
orbital fracture 12 cases (44.4%), impure orbital fracture
15 cases (55.6%). The ratio of affected sides, left to right

ratio was 5: 4. Floor of orbit was the most common

orbital wall defect and size of orbital defect range was
1.5-6.7 cm’. Duration from accident to reconstruction
time was most common within 2 days to 2 weeks. All
of the orbital defect cases were reconstructed with
titanium mesh. Most common postoperative com-
plications were binocular diplopia followed by
extraocular movement limitation, enophthalmos and
vertical dystopia.

Conclusion: postoperative complication of re-
construction orbital wall defect is quite common and
results from multiple factors therefore consideration
of any factors should be prudently concern to prevent

postoperative complication.

05
Faisoq Comparative study of skeletal stability between

two different fixation system after orthognathic

surgery in mandibular prognathism
lng Pawaris Chanachol (gﬁ:ﬁnaua)

Atiphan Pimkhaokham

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Chulalongkorn University
UnAnga

Objective: to compare the skeleton stability of
bioabsorbable and titanium plates fixation after or-
thognathic surgery in mandibular prognathism.
Materials and methods: retrospective study of

28 patients underwent bilateral sagittal split ramus
osteotomy (BSSRO) setback. The samples were di-
vided into two groups equally: titanium plates and
bioabsorbable plates fixation. Lateral cephalometric
radiographs were taken on immediately postoperative
in 1-week (T0), 3 (T1), 6 (T2), and 12 (T3) months. The
lateral cephalometric radiographs were analyzed with
Dolphin imaging program™. The data measurements
were repeated twice, and the average values were
calculated. A line oriented 7° from the SN line was
used as a horizontal reference. The vertical reference
line was defined as the line perpendicular to the hor-
izontal reference line at nasion then measurements

were done at B-point, Pog and Me. In angular mea-

surement, SNB, ANB, gonial angle were measured. To
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compare immediately postoperative and follow-up
period within group, Friedman test difference was
used. To compare immediately postoperative and
follow-up period between two groups, Mann-Whitney
U test was used.

Results: the cephalometric measurements
within group were presented no statistically significant
difference (p-value >0.05) so there was no significant
change of skeleton in each group. But this study showed
that at TO-T1, there was statistically significant differ-
ence between two groups in the mean of Me in
horizontal linear measurement which was p-value =
0.012. In TO-T2 found that differences between Me
in both horizontal and vertical linear measurements
p-values were 0.04 and 0.011, then the difference
between ANB was reported p-value = 0.012. The dif-
ferences between B-point, Pog, and Me in vertical
linear measurements at TO-T3 were reported p-values
in 0.024, 0.035, and 0.006 respectively.

Conclusion: although, postoperative stability
using bioabsorbable plates and screws had difference
in some value comparing to titanium plates and
screws, but we still concluded that using bioabsorb-
able plates and screws could be well maintained as

good as using the titanium plates and screws.

06
Foioe The sensitivity and specificity of electrospun
containing toluidine blue in the detection of
oral potentially malignant disorders
lng Supanat Supakornpichan (Q’ﬁnaua)
Nutchada Sriyaranya
Jitjiroj Ittichaicharoen
Pratchaya Tipduangta
Faculty of Dentistry and Faculty of Pharmacy,
Chiang Mai University
UnAnea
Introduction: oral potentially malignant disorders
(OPMDs) are a group of conditions that could turn to
be oral squamous cell carcinoma. Several studies
showed that toluidine blue could be used as an oral

screening examination. However, patients complained

about the unpleasant taste and stained all over oral
cavity. Therefore, electrospun patch containing tolui-
dine blue was fabricated and applied on the suspected
lesions.

Objective: the aim of the study was to identify
the sensitivity and specificity of electrospun containing
toluidine blue in the detection of oral potentially
malignant disorders compared with histopathologic
examination.

Materials and methods: twenty patients with 23
suspected OPMDs lesions from Faculty of Dentistry,
Chiang Mai University were included. The lesions were
applied by electrospun containing toluidine blue,
followed by biopsy for histopathologic examination.
Then, the sensitivity and specificity were calculated.

Results: the sensitivity and the specificity of elec-
trospun containing toluidine blue in the detection of
OPMDs were 90.0% and 30.7% respectively.

Conclusion: the electrospun containing tolui-
dine blue in the detection of OPMDs was easy to use,
affordable and high sensitivity including the decrease
in unpleasant taste and stain in the other oral mucosa.
As the result, this technique would be considered as
an adjunctive tool for detecting dysplastic changes of
oral epithelium. However, larger samples and studies
are required to confirm the findings of this preliminary

study.

o7
Fa3aq Accuracy of Dolphin visual treatment objective
(VTO) prediction software on patients treated
with bilateral sagittal split ramus osteotomy
versus intraoral vertical ramus osteotomy
Tny Pookrai Engchuan (unisue)
Settakorn Pongpanich
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Prince of Songkla University
UNAnED
Objectives: to study and compare the accuracy
of Dolphin visual treatment objective (VTO) prediction
on patients treated with bilateral sagittal split ramus

osteotomy (BSSRO) and intraoral vertical ramus oste-
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otomy (IVRO) in mandibular setback surgery.

Materials and methods: this retrospective study
analyzed the record of 47 mandibular prognathism
patients treated with comprehensive orthodontics
with mandibular orthognathic surgery (BSSRO and
IVRO). The information from patient treatment records
were used to simulate patient profile prediction.
Prediction images were then compared to the actual
posttreatment profile from lateral cephalometric
radiograph to determine differences. The data were
analyzed by using arithmetic mean, covariance, and
t-test.

Results: the distance between actual posttreat-
ment profile and simulated patient profile prediction
in two types of mandibular surgery (BSSRO and IVRO)
were statistically different (p <0.05) in horizontal
plane. Furthermore, displacement direction of 3 points
including soft tissue B, upper lip and lower lip, the
average distances in IVRO technique were less than
BSSRO.

Conclusion: Dolphin VTO prediction on patients
treated with VRO was more accurate than BSSRO in
mandibular setback surgery especially in horizontal

plane.

08
#ai59  Dimensional changes of pharyngeal airway fol-

lowing orthognathic surgery
lng Unthika Soodtoetong (¢fj1aua)

Chakorn Vorakulpipat

Jira Kitisubkanchana

Natchalee Srimaneekarn

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
unAnga

Objectives: orthognathic surgery is performed to

correct skeletal deformities and also affects pharyn-
geal airway, large maxillomandibular setback can
develop obstructive sleep apnea (OSA). The aim of
this study was to analyze volumetric changes of pha-
ryngeal airway following orthognathic surgery atimme-

diate postoperative and the stability. The correlation

was made to predict postoperative airway changes to
prevent complications.

Materials and methods: 52 subjects were diag-
nosed with skeletal class lll deformities, divided into
3 groups; patients who received mandibular setback
group, patients who received maxillomandibular
setback, and patients who received maxillary ad-
vancement and mandibular setback surgery. Volu-
metric changes in the nasopharynx, oropharynx,
and hypopharynx were studied in 3-time intervals
(preoperative, immediate postoperative, and long-
term postoperative). For statistical analysis, general
linear model with repeated measure identified
significant the different of airway volume and linear
regression model to identify relationship of skeletal
movement and airway volume.

Results: in group |, isolate mandibular setback
did not affect the nasopharynx, the oropharynx
and hypopharynx decreased at (p-value <0.05) and
relapsed long-term. The correlation showed distance
of mandibular movement (AB) affected the orophar-
ynx [percentage change =13.19 + 4.14 (AB)] and total
[percentage change =3.23 + 2.31 (AB)] (p-value <0.05).
In group II, all volume decreased in short and long-
term, with the hypopharynx represented the most
affected by maxillomandibular setback (p-value <
0.05). None of the subject developed OSA post-
operative. For group lll, the nasopharynx increased
slightly, but not significantly. Possibly due to minimal
maxilla displacement, larger advance might statically
lead to differences. The oropharynx and hypopharynx
significant decreased (p-value <0.05) at immediate
postoperative and increased in long-term. No cor-
relation was significantly found in bimaxillary surgery
groups.

Conclusion: mandibular setback narrowed pha-
ryngeal airway, especially oropharynx and hypopharynx,
and was affected by skeletal movements and post-
operative swelling. The immediate period after surgery
was critical, to prevent postoperative complications so
we recommended that maxillary advancement with

mandibular setback in case of large mandibular setback.
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#3599  Health-related quality of life in treated oral
cancer patients

lng Anawat Sathitdechkunchorn (ftiisua)
Suthin Jinaporntham, Rajda Chaichit
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Khon Kaen University

UnAnga

Objectives: this research aimed to study the
health-related quality of life (HRQOL) in patients with
oral cancer after adequate treatment, to compare
HRQOL, occupational and psychological health in
patients with oral cancer after treatment, and to study
predictive factors for HRQOL.

Materials and methods: this study was conduct-
ed in 80 patients with histologically confirmed oral
squamous cell carcinoma (OSCC) who were treated at
the Faculty of Dentistry at Khon Kaen University, using
the Quality of Life Questionnaire by Washington Uni-
versity (UW-QOL), version 4, Thai translation.

Results: this study results showed that the post-
treatment overall QOL of our patients was “good”
(62 + 13) and when compared between physical
and socio-emotional function, the HRQOL score in
socio-emotional function was significantly higher than
physical function (p <0.001; 95% ClI). The factors of
the T-status, neck dissection, treatment modality and
type of reconstruction all affected the HRQOL in physical
function aspect with statistically significant difference
results (p <0.05; 95% Cl).

Conclusions: the OSCC patients who were treated
at the Faculty of Dentistry, Khon Kaen University showed
good overall QOL with the socio-emotional function in
significant higher scores compare to physical function.
Moreover T-status, neck dissection, treatment modality
and type of reconstruction all significantly affected the
patient’s physical function. Therefore, active surveil-
lance and good health education were important for
the patients to get early access to the appropriate
medical treatment which was the important factor
for a better posttreatment physical function. Also the

physician should consider the effect of treatment on

the QOL of the patient’s physical function to maintain the

oral functions and facial appearance as much as possible.

010
ff'az?'aa Characteristics of CBCT versus panoramic signs
of the surrounding bone of molar root protru-
sions into the maxillary sinus
lng Sukanya Charoenwathana (ﬁjﬁmua)
Aurasa Waikakul
Pariya Kaewpradub,
Chakorn Vorakulpipat
Jira Kitisubkanchana
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
UnAnga

Objectives: the study aimed to a) investigate the
amount and characteristics of surrounding bone of
protruded molar roots into the maxillary sinus using
cone-beam computed tomography (CBCT) and b) as-
sess the correlation between the amount of bone with
panoramic high-risk signs.

Materials and methods: radiographs of 408 roots
protruding beyond the sinus floor were evaluated.
Axial CBCT images were used to investigate then
classify eight characteristics of surrounding bone: no
bone, bone < half the root in the proximal or buc-
cal-palatal aspect, bone covering half the root in the
proximal or buccal-palatal aspect, bone > half the
root in the proximal or buccal-palatal aspect, and
complete bone. These were then grouped into four
degrees of bone support: no bone, bone < half the
root, bone > half the root, and complete bone. The
panoramic signs were subclassified as: projection of
root, interruption of the sinus floor, darkening of the
root, upward curving of the sinus floor, absence of the
PDL space, and absence of the lamina dura.

Results: among these teeth, 408 roots met the
inclusion criteria and were investigated on CBCT and
panoramic images. The palatal root of the first mo-
lar was the most common (21.8%), followed by the
mesiobuccal roots of both the first and second molar
(19.1%) and the distobuccal root of the first molar
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(17.2%). In the CBCT image analysis, 28 apices (6.9%)
were found having no bone support. The most com-
mon group had bone support less than or equal to
half of the girth (D2) which was found in 150 (36.7%),
comprising 87 first molar roots (21.3%) and 63 second
molar roots (15.4%). All 408 roots were analyzed for
correlation between the six panoramic high-risk signs

and four degrees of bone support from the CBCT image

the PDL space (sign 5) and the absence of the lamina
dura (sign 6) were significantly high-risk signs related to
the degree of bone support (p <0.001).

Conclusion: each level of roots protruding be-

analysis in the panoramic evaluation. The absence of

yond the maxillary sinus floor could show different
types of the surrounding bone. At the apical level,
bone support less than or equal to half of the root
length was the most common type of bone surround-
ing the protruded root. While at a level below the
apex, complete bone support was prominent. How-
ever, 6.9% of the roots showed no bone support at
the apices. On panoramic images, ‘absence of the
PDL space’ and ‘absence of the lamina dura’ were
the two high-risk signs significantly correlated with the
degree of bone support of root protruding into the

maxillary sinus on CBCT images.

UNANEBNAIIUIVINTG
Case Report

C1

less pain, more gain?
Tng Tanutchaporn Thongngam (Q’ﬁuaua)
Warutta Kasemsarn
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
unAnga

dontic treatment lasting between 6 to 12 months.
In 1991, “surgery-first” concept, which first corrects

the skeletal alignment with surgery then obtain the

nathic surgery. Recently, with the ever-growing trend

Faisae Surgery-first orthognathic surgery with Invisalign:

Conventional orthognathic surgery is known to
be preceded with 8 to 18 months of presurgical or-
thodontic fixed appliances. After the surgery, the final

occlusion is later optimized by postoperative ortho-

occlusal relationship with comprehensive orthodontic
treatment, was introduced. Since then, the concept

of surgery-first has been a stable option for orthog-

of Invisalign (aka clear-aligner therapy) recent studies

has focused on the integration of Invisalign into orthoe-

nathic surgery. However, using Invisalign in surgery-first

approach (SFA) is rarely studied; currently there is no
official case report in Thailand.

A 27-year-old Thai male was referred to our
department for occlusion and esthetic discomfort
with the complaint of overbite and chin protrusion
that could not be corrected orthodontically. The oral
examination showed an Angle class Ill malocclusion,
maxillary canting with dental crowding. After thorough
planning with the Dolphin 3D for the surgical proce-
dure concurrent with ClinCheck for the postoperative
orthodontic planning, the patient underwent Le Fort
| and bilateral sagittal split osteotomy under general
anesthesia. The maxillary movements consisted of max-
illa advancement, correction of the maxillary canting
and mandibular setback. The third molar extraction
was performed intraoperatively. Lingual buttons and
intermaxillary fixation screws were used to stabilize
the postsurgical occlusion. The surgery was followed
by orthodontic treatment with Invisalign. At 4-month
postsurgical follow up the patient was currently un-
dergoing orthodontic treatment, presenting with Angle

class I occlusal relationship, completely aligned upper
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arch and ongoing alignment for the lower arch. The
majority of the orthodontic protocol was anticipated
to be completed in 4 months. He reported esthetic
satisfaction with the current facial profile and expe-
rienced no discomfort wearing Invisalign daily.

The combination of surgery-first and Invisalign
provides the clinician with a minimally invasive alter-
native to manage dentoskeletal deformity, allowing
more patient comfort, faster esthetic impact and less
time required compared to the conventional orthog-
nathic surgery with presurgical orthodontic fixed ap-
pliances. However, as this patient has not undergone
complete orthodontic treatment, differences in terms
of skeletal and occlusal stability at the end of treat-
ment will have to be evaluated once the treatment is

completed.
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Fai5h Triple surgery for double odontogenic tumor:

a case report
lng Sirikanya Singboon (Q’ﬁnﬁua)

Boworn Klongnoi

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
unAnga

The combination of two odontogenic tumors

is seldom seen in the field of odontogenic tumors.
Complex odontoma exhibit a disorganized mass of
hard dental tissue. Multiple complex odontomas
showed recurrence after incomplete removal. These
tumors can be associated to other odontogenic tu-

mors such as ameloblastoma. Merva Soluk Tekkesin,

et al conducted a study in 2012 where they assessed
histological characteristics of 160 odontomas. Amelo-
blastic epithelium was more frequently observed in
complex odontoma. The epithelium in an odontoma
may sometimes be functionally active and grow very
large if untreated. The lesion was previously introduced
as an odontoameloblastoma or ameloblastic odon-
toma. This very rare neoplasm that includes odonto-
genic ectomesenchyme with odontogenic epithelium
which resembles an ameloblastoma in both structure
and behavior. Spontaneous eruption of odontoma
into a mouth accompanied by possibility of eliciting
pain, inflammation of adjacent soft tissues or infection
associated to the suppuration.

Our present case, a Thai female patient came
with chief complaint of facial swelling at right poste-
rior mandible. Patient was diagnosed as right sub-
mandibular space abscess due to complex odonto-
ma at right posterior mandible. Patient was treated
with intravenous antibiotic for 4 days with approval.
Right segmental mandibulectomy and immediate re-
construction with a reconstruction plate and left
cortico-cancellous iliac crest bone graft with buccal
fat pad graft were done under general anesthesia.
Pathological diagnosis was ameloblastoma in associ-
ation with odontoma. The second operation of right
segmental mandibulectomy residual complex odon-
toma and reconstruction with a new reconstruction
plate and right cortico-cancellous iliac crest bone
graft were done to treat residual complex odontoma
at the same area. Reconstruction plate was removed
8 months after surgery. According to skeletal class |l
deformity problem, an orthodontic treatment was
done for 1 year. After that, left sagittal split ramus
osteotomy and right mandibular osteotomy were
performed. Miniplates and screws were then removed
in ayear later. Final prosthesis was planned to be dental
implants. A mandibular symphysis was harvested for
bone grafting at right posterior mandible as a prepara-
tion for future dental implant placement. The result
of treatment showed good skeletal relationship and

facial contour.
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Resection margin of tumors is a major indicator
of prognosis in oncologic patients. In head and neck
cancer patients, positive margin leads to a higher risk
of recurrence and compromised survival. Recently,
there is a growing popularity of digital surgical planning
with the used of computer-assisted surgery (CAS), its
application in head and neck tumor resection and
reconstruction has been adopted by more and more
major centers in the world. With careful preoperative
planning, CAS also reduces the burden for intraoper-
ative decision making, thus making it a great tool for
surgeons to acquire consistently favorable surgical
outcomes. Preoperative virtual planning and surgical
guide designing also facilitate communication between
the surgeons and oncologists with an accurate de-
monstration of resection margins.

We present a case of 32-year-old woman re-
ferred to the Department of Oral and Maxillofacial
Surgery, Mahidol University. The patient presented
with a chief complaint of mild pain and swelling at
the right anterior maxilla. A panoramic radiograph re-
vealed a well-circumscribed unilocular radiolucency
with ill-defined border, extend from teeth 11 to 16.
Before referral, the excisional biopsy was done. A final
diagnosis of “odontogenic carcinomas with dentinoid”
was made. Based on the existing data, odontogenic
carcinomas with dentinoid commonly was demon-
strated an aggressive behavior and absence of encap-
sulation, and even perineural invasion, which suggested
that such tumors have at least the potential of being
low-grade malignancies; however, because no case of
metastasis had been reported thus far, there was some

uncertainty regarding treatment. Furthermore, due to
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previous excisional biopsy of the tumor, unclear sur-
gical margin was another problem to consider. In our
case, a partial maxillectomy was performed with the
aid of predetermined CAS then followed by a recon-

struction with nasolabial flap and Ti mesh.
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Central giant cell granuloma (CGCG) is described
by the World Health Organization as an intraosseous
lesion consisting of cellular fibrous tissue that contains
multiple foci of hemorrhage, aggregation of multinu-
cleated giant cells, and some trabeculae of woven
bone. The majority of cases manifest in children or
young adults and are twice as frequent in females
than males. It attains a quite benign behavior, al-
though rare aggressive lesions have been documented.
Our present case, a 9-year-old Thai boy came

with a chief complaint of swelling at right mandible
for 3 months. Clinical examination found bony hard
swelling with tenderness on palpation and fixed at
richt mandible and displacement of tooth with soft
tissue swelling and ulceration due to the impingement
of occluding pairs. Radiographic examination revealed
radiolucency at area of teeth 44-47 with displacement
of teeth 44 and 45 from the alveolar part to inferior
border of mandible. He underwent an incisional bi-
opsy and the pathological diagnosis was suggested as
odontogenic fioroma associated with giant cell granu-
loma-like component. The additional immunohisto-
chemistry of CD68 and CK19 findings were done. The
results were most likely compatible with CGCG. The
nonsurgical treatment approach was initially used by
intralesional corticosteroid injection. The lesion became
smaller, however, not fully recovered and showed

no improvement after 15 times of administration. Sur-

gical treatment approach by excision under general
anesthesia was taken place. All the chief complaint
of patient was resolved and the lesion was totally
removed.

There are several modalities of CGCG treatment
include of nonsurgical treatments, for example, intra-
lesional corticosteroid injection, alpha interferon, and
radiotherapy etc. while surgical treatments include
excision via curettage, excision with peripheral ostec-
tomy and resection with 0.5 cm. margins etc. CGCG
should be considered when treating young child
with a rapidly growing lesion of the mandible. Prompt
diagnosis and management can greatly improve
morbidity and long-term outcomes. Further studies
are required to determine the optimal management
for these lesions, particularly the aggressive variant of
CGCG.
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