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The Journal of the Dental Association of Thailand
welcome submissions from the field of Dentistry and
related science. We published 4 issues per year in March,
June, September and December.

Categories of the Articles

1. Review Articles: an article with technical
knowledge collected from journals or
textbooks and is profoundly analyzed and
criticized.

2. Case Reports: a short report of an update case
or case series related to dental field which has
been carefully analyzed and criticized with
scientific observation.

3. Original Articles: a research report which has
never been published elsewhere and represent
new and significant contributions to the field of
Dentistry.

4. Letter to the Editor: a brief question or
comment that is useful for readers

Manuscript Submission

The Journal of the Dental Association of Thailand
only accepts online submission. The manuscript must
be submitted via http://www.jdat.org. Registration by
corresponding author is required for submission.
We accept articles written in both English and Thai.
However for Thai article, English abstract is required
whereas for English article, there is no need for Thai
abstract submission. The main manuscript should be
submitted as .doc or .docx. All figures and tables should
be submitted as separated files (1 file for each figure or
table). For figures and diagrams, the acceptable file
formats are .tif, .omp and .jpeg with resolution at least
300 dpi. with 2 MB.

Contact Address
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of Thailand
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Manuscript Preparation

1. For English article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript

should be typewritten.

For Thai article, use font of Cordia New Style size 16
in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm
margin on all four sides. The manuscript should be
typewritten with 1.5 line spacing. Thai article must
also provide English abstract. All references must
be in English. For the article written in Thai, please
visit the Royal Institute of Thailand (http://
www.royin.go.th) for the assigned Thai medical and
technical terms. The original English words must be
put in the parenthesis mentioned at the first time.

Numbers of page must be placed on the top right
corner.The length of article should be 10-12 pages
including the maximum of 5 figures, 5 tables and 40
references for original articles. (The numbers of

references are not limited for review article)
Measurement units such as length, height, weight,

capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should
be in mmHg. The hematologic measurement and
clinical chemistry should follow International
System Units or SI.

. Standard abbreviation must be used for abbreviation

and symbols. The abbreviation should not be
used in the title and abstract. Full words of the
abbreviation should be referred at the end of the
first abbreviation in the content except the standard
measurement units.

Position of the teeth may use full proper name such
as maxillary right canine or symbols according to FDI
two-digit notation and write full name in the
parenthesis after the first mention such as tooth 31
(mandibular left central incisor).

Every illustration including tables must be referred in all
ilustrations  The contents and alphabets in the illustrations
and tables must be in English. All fisures and table must
be clearly illustrated with the legend. Numbers are used
in Arabic form and limited as necessary. During the
submission process, all photos and tables must be
submitted in the separate files. Once the manuscript is
accepted, an author may be requested to resubmit the
high quality photos.

Preparation of the Research Articles

1. Title Page
The first page of the article should contain the
following information
- Category of the manuscript
- Article title
- Authors’ names and affiliated institutions
- Author’s details (name, mailing address,
E-mail, telephone and FAX number)




2.Abstract
The abstract must be typed in only one paragraph.
Only English abstract is required for English article. Both
English and Thai abstracts are required for Thai article and
put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuous-
ly without heading on each section. Do not refer any
documents, illustrations or tables in the abstract. The
teeth must be written by its proper name not by symbol.
Do not use English words in Thai abstract but translate
or transliterate it into Thai words and do not put the
original words in the parenthesis. English abstract must
not exceed 300 words. Key words (3-5 words) are written
at the end of the abstract in alphabetical order with
comma (,) in-between.
3. Text
The text of the original articles should be organized
in sections as follows

- Introduction: indicates reasons or importances of the
research, objectives, scope of the study. Introduction
should review new documents in order to show the
correlation of the contents in the article and original
knowledge. It must also clearly indicate the
hypothesis.

-Materials and Methods: indicate details of
materials and methods used in the study for readers
to be able to repeat such as chemical product
names, types of experimental animals, details of
patients including sources, sex, age etc. It must also
indicate name, type, specification, and other
information of materials for each method. For a
research report performed in human subjects,
authors should indicate that the study was
performed according to the ethical Principles for
Mediical Research and Experiment involving human
subjects such as Declaration of Helsinki 2000 or has
been approved by the ethic committees of each
institute.

- Results: Results are presentation of the discovery
of experiments or researches. It should be
categorized and related to the objectives of the
articles. The results can be presented in various
forms such as words, tables, graphs or illustrations
etc. Avoid repeating the results both in tables and
in paragraph. Emphasize only important issues.

- Discussion: The topics to be discussed include
the objectives of the study, advantages and
disadvantages of materials and methods.
However, the important points to be especially
considered are the experimental results compared
directly with the concerned experimental study.

[t should indicate the new discovery and/or
important issues including the conclusion from
the study. New suggestion, problems and
threats from the experiments should also be
informed in the discussion and indicate the ways
to make good use of the results.

- Conclusion: indicates the brief results and the
conclusions of the analysis.

- Acknowledgement: indicates the institutes or
persons helping the authors, especially on capital
sources of researches and numbers of research
funds (if any).

- References include every concerned document
that the authors referred in the articles. Names of
the journals must be abbreviated according to
the journal name lists in “Index Medicus”
published annually or from the website
http://www.nlm.nih.gov

Writing the References
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- No author
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- Authors being both writer and editor
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- Documents from scientific or technical reports
Fluoride and human health. WHO Monograph;
1970. Series no.59.
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Preparation of the Review articles and Case reports
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Introduction, Discussion, Conclusion, Acknowledgement
and References.

The Editorial and Peer Review Process

The submitted manuscript will be reviewed by at least
2 qualified experts in the respective fields. In general, this
process takes around 4 - 8 weeks before the author be
notified whether the submitted article is accepted
for publication, rejected, or subject to revision before
acceptance.
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the review process and the acceptance of the articles.
The Editorial office will not accept a submission if the
author has not supplied all parts of the manuscript as
outlined in this document.

Copyright
Upon acceptance, copyright of the manuscript must
be transferred to the Dental Association of Thailand.
PDF files of the articles are available at
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Abstract

Dental caries is the most important oral disease, the main cause of oral impacts on quality of life. Treating
new and recurrent caries throughout life requires huge amount of dental resources. Caries is preventable. Free
sugars or non-milk extrinsic sugars (NMES) are the main cause of caries. Free sugars are all mono/disaccharides in
processed grain, vegetables and fruits, including honey, natural syrup and fruit juice; with an exception of sugars

naturally present in milk. Free sugars are mostly presented as added or table sugars. Toothbrushing is inadequate

110 J DENT ASSOC THAI VOL.69 NO.2 APRIL - JUNE 2019



for caries prevention because caries generally occurs in small grooves and concave areas on proximal surfaces
which are not reachable by toothbrush and dental floss. Fluoride can help reducing caries, however, with a limitation.
Reducing sugars consumption is therefore, the key to caries prevention. Studies on sugars and caries have been
conducted for nearly 80 years which provides the established evidence on sugars as the cause of caries. Sugars
lead to the change of oral environment which increase the proportion of cariogenic microorganism in dental plaque.
Sugars are also the cause of non-communicable chronic diseases (NCD) such as obesity, diabetes and hypertension.
World Health Organization published guideline on sugar consumption for preventing caries and NCDs. The relationship
between sugars and caries is linear. Caries increases by the increase of sugars consumption, without safe zone.
Moreover, caries increases continuously by age. Thus, to reduce caries for the whole lifespan, sugar consumption
should be as low as possible, particularly in children. A maximum of sugar consumed is 25 gram per day. Controlling
the amount of sugars consumed is necessary for general health, however, limiting the frequency of consumption
is more practical and directly relevant to caries control. Sugar-added snacks and drinks should be consumed during
mealtimes. Consumption between meals should be limited to once a day. Sweetness or sugar concentration should
also be reduced, particularly in drinks which are the main source of sugar overly consumed. Drinks should be no

sugar-added or not more than 6 % sugar content. Water and plain milk are the best choices.

Keywords: sugars, prevention and control, dental caries, non-communicable chronic diseases, health promotion
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Application of Platelet-Rich Plasma in Orthodontics
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Abstract

In orthodontics, the methods for accelerated tooth movement are increasingly interested in the research

Do

for reducing the effects of the long treatment time. Platelet-rich plasma is a rich source of growth factors, which
are critical in the tissue remodeling process of tooth movement. Moreover, it contains the inflammatory cytokines.
It is known that orthodontic tooth movement can be described as an inflammatory process. Therefore, the appli-
cation of platelet rich plasma exhibits a good potential to enhance the rate of tooth movement. Several studies
have been reported the efficient use of platelet rich plasma to increase the rate of tooth movement. The objectives
of this review article are to demonstrate the use of platelet rich plasma in orthodontics and its effect on orthodon-

tic tooth movement.

Keywords: Tooth movement, Growth factors, Cytokines, Orthodontics, Platelet-rich plasma (PRP)
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Table 1 Growth factors and cytokines found in platelet-rich plasma and their effects involved in bone regeneration
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Case Report

Management of Class Il malocclusion with Atypical Extraction

Thanit Charoenrat'
'Department of orthodontics faculty of dentistry, Chulalongkorn University, Bangkok

Abstract

A 28-year-old female with a skeletal Class Il malocclusion, missing her upper first premolars, retroclined
upper, lower incisors and premature contact at 21 and 31 that caused anterior sliding when she bit and her chin
shifted to the left was treated by orthodontic alone. Her lower second premolars (35, 45) and lower third molars
(38, 48) were extracted during orthodontic treatment. Correction of the Class Ill malocclusion and upper space
closure were achieved by Class Ill elastics. Prevention of retroclination of lower incisors during space closure was

performed by adding gable bend to arch wire. The active treatment period was 30 months. The one-year retention

showed that the treatment results were quite stable.
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Introduction

Class Il malocclusion is more prevalent in Asian
people than in Caucasians, of which 14.5 % of Class lll
malocclusion was found in southern Chinese people.'
Camouflage treatment of Class Ill malocclusion can be
performed in both non-extraction”” and extraction

2,6-11

treatment plan.””"" For Class Il camouflage, only lower

teeth extraction®™

or upper second premolars and
lower first premolars extraction was recommended.*"*
While in Camouflage Class Il malocclusion cases, extraction
of upper first premolars and lower second premolars
was recommended.">"* This case report describes the
use of proper biomechanics to manage Class lll camouflage
with an extraction treatment plan of upper first premolars

and lower second premolars.
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Diagnosis and treatment plan

A 28-year-old female with a chief complaint of
anterior crossbite and spacing in the upper arch. She
had her upper first premolars extracted with residue
space at bilateral side. The lower arch was crowded
with deep curve of Spee. Her occlusion was Class |l
molar relationship on the left and right side with Class
Il canine relationship on the right side and Class | canine
relationship on the left side (Fig. 1).

Premature contact can be found at 21 and 31
which caused anterior sliding when she bit in centric
occlusion (Fig. 2).

Her facial profile was concave, and chin shifted
to the left side. Her lower midline shifted to the left



side as her chin and upper midline shifted to the right. a prognathic mandible. The upper incisors were retroclined
Cephalometric analysis indicated a Class |l and had short anterior dental height, lower incisors were
skeletal base normal bite and a concave profile due to retroclined (table 1 and Fig. 2).

Figure 1 Intra oral and extra oral photograph of patient before treatment.

Table 1 Cephalometric analysis before and at the end of treatment.

Measurement Thai norm Pre treatment interpretation Post treatment
SNA 79-87 87 Orthognathic maxilla 87
SNB 76-82 88 Prognathic mandible 86.5
ANB 2-6 -1 Skeletal Class Il 0.5
Wits (-5)-(-1) -6 Skeletal Class Il -4
SN-GoGn 28-40 30 Skeletal normal bite 31
FMA 21-29 24 Skeletal normal bite 25
ADH 26-32 24 Short anterior dental height 23.5
UI-NA (mm) 2-8 1 Ul retrusion 1
UI-NA 24-32 17 Ul retroclination 24
LI-NB (mm) 4-8 5 LI normal position 1.5
LI-NB 26-28 24.5 LI retroclination 25
IMPA 95-103 85.2 LI retroclination 87.5
Ul-LI 110-126 138.5 Obtuse interincisal angle 131.5
E-line 1.5-55 1.5 Normal L lip position -2
(retrusion tendency)
FCA 5-11 2.5 Concave profile 1.5
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Figure 2 Intra oral photograph of edge to edge position

The panoramic radiograph revealed impacted
lower third molars, and missing bilateral upper first
premolars. (Fig. 3)

Patient refused orthognathic surgery. Overall
treatment plan was camouflage treatment. Her short
anterior dental height and asymmetry were compromised.
Treatment options were proposed. First, to correct
retroclined and retruded upper incisors, upper spaces
were planned to open for dental substitution of bilateral
upper first premolar. Crossbite was planned to correct
by Class Il elastic. Second, to close all upper spaces,
position and angulation of upper and lower incisors
were planned to compromise. Lower lip position was
more retrude and facial profile was a little more concave.
She chose the second choice because she didn’t want
to have any dental substitution. Treatment objectives
were to close the upper extracted space, without worsening
the upper incisors position and their axis, and flatten
the curve of Spee in the lower arch together with retraction
of lower incisors for crossbite correction. Lower lip position,
position of incisors and skeletal pattern were planned
to compromise.

Treatment Progress

The patient was referred to remove her bilateral
lower third molars and bilateral lower second premolars.
0.018” x 0.025” pre-adjusted appliances (Roth prescription)
were bonded to upper and lower arch. 0.014” and

0.016” NiTi wires were used for initial leveling. Stainless
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steel 0.014” and 0.016” round wires with gable bends
were used to upright distal tipped upper canine in up-
per arch and flattened the curve of Spee in the lower
arch. The gable bends were placed at 1/3 close to
canines in upper arch and first premolars in lower arch
0.016” x 0.022” stainless steel wires were used as
working wire on both arches. To close the lower extraction
space, gable bends were added to the arch wire between
first premolars and first molars at 1/3 close to first premolars.
Lower first molars acted as anchorage to retract the
anterior teeth and first premolars as once by power
chains with a force of about 200-300 grams. To control
the anchorage in the lower arch and to close the upper
spaces, Class Il elastics from lower canines to upper
first molars (1.4 inch 4.5 ounces) were prescribed during
crossbite correction. Every visit during space closure,
the lower arch wire was removed, and gable bends were
changed to approximately 1/3 close to first premolars.
When spaces were left in haft of original extraction
spaces, gable bends were placed at approximately to
distal surface of first premolars until all remaining spaces
were closed. After the cross-bite was corrected, Class |
canine relationship was achieved on right side but left
side was Class Il canine relationship (Fig. 4).

Upper left canine was retracted to obtain Class
I relationship, lower spaces were continue to be closed
with the same mechanic. Class Il and Class Il elastics

were prescribed as needed.



Figure 3 Cephalometric radiograph with tracing and panoramic radiograph before treatment.

Figure 4 Intra oral photograph of patient after crossbite correction.

Treatment result

After 30 months, the patient acquired normal was slightly inflamed from calculus and dental plaque
overjet and overbite. Class | molar and canine relationships induced. There were no periodontal pocket and gingival
were achieved. All spaces were closed (Fig. 5). Gingiva recession found.
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Figure 5 Intra oral and extra oral photograph of patient at the end of treatment.

The upper and lower wrap-around retainers were
delivered. Panoramic radiograph revealed no significant
root resorption and acceptable root parallelism (Fig. 6).

Cephalometic radiograph (Fig. 6) and analysis
(table1) showed a slight clockwise rotation of mandible
by decreasing of SNB and Wits and increasing of ANB,
FMA and SN-GoGn. The UI-NA angle was increased while
the position of the upper incisor was almost the same
as before treatment but more lingual root torque was
found as the UI-Na angle increased. The LI-NB distance
was reduced while The LI-NB angle was not changed

which indicated bodily retraction of lower incisors. Her

lower lip was more retruded and her facial profile was
a little more concave. Cephalometric superimposition
showed mesial movement and extrusion of the upper
molars. The upper incisors had lingual root torque. The
lower incisors were bodily retracted and intruded, the
lower molars were uprighted and mesially moved (Fig. 7).
Maxilla had no change, but mandible had a slight clockwise
rotation. Moreover, the condyles slightly moved backward.
After a oneyear retention period, her occlusion and
dental alignment were quite stable. Periodontal pocket

and gingival recession were not found. (Fig. 8)

Figure 6 Cephalometric radiograph with tracing and panoramic radiograph at the end of treatment.
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Figure 8 Intra oral and extra oral photograph of patient at 1 year retention.

Discussion

To camouflage Class lll malocclusion, lower teeth
extraction was recommended.*" Some authors®""'
presented successful cases with extraction of four premolars.
For four premolars extraction, the upper second premolars
and the lower first premolars were recommended.”"*
The first premolars extraction promoted larger distance

for incisors retraction and caused less anchorage loss

than the second premolars extraction.”'® This patient
had her upper first premolars extracted. To maintain
the position of the upper incisors, the upper posterior
teeth had to be moved mesially without upper incisors
retraction during the space closure period. In the case
of the lower first premolars extraction, the correction

of dental Class Il relationship was easier than the second
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premolars extraction but skeletal anchorages were needed
in order to move the upper posterior teeth mesially. To
achieve treatment objectives without skeletal anchorages,
it was planned to have the lower second premolars
extracted. Cases with lower second premolars extraction
have a tendency to loss posterior anchorage and cause
minimum retraction of lower incisors"™'® that make
anterior crossbite correction more difficult. Class I
elastic was prescribed to support lower anchorage which
promoted crossbite correction as well as moved the
upper molar mesially as the treatment objectives. The
side effect of Class Ill elastic was extrusion of the upper
molars that caused the clockwise rotation of the mandible
and that was found in superimposition. Clockwise rotation
of the mandible reduced Class lll relationship and produced
a more harmonious lateral facial profile in this case.
Flattening of the curve of Spee and torque
correction were important parts in the treatment of
Class Il with an excessive overbite. To achieve these
parts, gable bends were added in leveling archwires at
1/3 close to canines in upper arch and first premolars in
the lower arch. The gable bends in round wires produced
uprighting of the tipped teeth, flattening occlusal plane
and incisors proclination. Flattening of the occlusal plane
minimized traumatic occlusion during crossbite correction
by lower incisors retraction. Moreover, lingual root
torque moment that were added by gable bends in
rectangular wire during the lower incisors retraction
caused proper torque and inter-incisal angle which enhanced
normal inter-incisal angle that was important to prevent
relapse.®"’ From the study of the force system of asymmetric
v bend"®, the larger clockwise movement and vertical
force will create at the tooth closed to bend. However,
the force system when the wire was engaged to brackets
more than two teeth or teeth that were not equal in
anchorage value was different."” Clinical evaluation of
tooth movement should be carefully performed during
every visit in order to adjust treatment mechanics. From
superimposition revealed the result of biomechanics

that the lower incisor were bodily retracted and intruded
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and lower molars were uprighted and extruded. Moreover,
the upper incisor had more lingual root torque that was
a result from labial tipping of the upper incisors in the
leveling stage from gable bends in round wire and en-
gaging of rectangular wire to maintain axis during upper
space closure.

The limitation of this treatment plan was the
retrusion of the upper and lower incisors which were not
corrected. The lower incisors torque was compromised.
Crossbite corrections by retraction of lower incisors
caused more retrusion of the lower lip and worsened
the concave facial profile. Form Superimposition and
cephlometric analysis, facial profile was a little more
concave as reducing of 1 degree of FCA.

The major side effects of Class Il camouflage
cases were root resorption and pathology of periodontium
around the lower incisors.”** There were no periodontal
pockets or recessions found at the end of treatment

and at one year retention period.

Conclusion

A Class Ill adult patient missing her upper first
premolars, retrocline upper and lower incisors, premature
contact and mandibular prognathism was successfully
treated by orthodontic treatment alone. The satisfying
and quite stable treatment outcome was the result of
a proper treatment plan, proper biomechanics and

reliable patient cooperation.
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The Management of Surgical Defect in A Patient with Stage | Low-Grade
Mucoepidermoid Carcinoma Using An Obturator Prosthesis: A Case Report
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Abstract

This report presents a 64 year-old female patient with stage | low-grade mucoepidermoid carcinoma at the

Do

junction of the hard and soft palate on the left side. A wide excision was used to completely remove the cancer
with a negative margin control of at least five millimeters. The post-operative obturator was used to restore the
palatal defect and the oral function. Tissue conditioner was used to line the obturator in the area close to the defect.
This procedure helps to improve fit, control the nasal leakage, promote the wound healing, and reduce pain. During
healing process, the obturator was adjusted and the tissue conditioner was changed periodically. Finally, the oro-nasal

communication was spontaneously closed in three months after surgery. The oral function was returning to normal again.

Keywords: Surgery, Obturator, Early stage oral cancer, Oro-nasal communication
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Figure 1 Intra-oral photographs and radiograph taken at first visit.
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Figure 2 Obturator was inserted at day eight after surgery.
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Figure 4 Palatal defect and obturator A) 1 month 20 days after surgery and B) 3 months 7 days after surgery.
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Fracture Resistance of Endodontically Treated Premolars with Deep Cervical
Lesions Restored with and without Posts in Different Restorations

Phrohphrim Suebsawadphatthana’, Chalermpol Leevailoj'
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Abstract

The purpose of this study was to evaluate the effects of fiber posts and different restorations on the fracture
resistance of endodontically treated maxillary premolars with cervical cavities. In forty extracted human first maxillary
premolars, cervical cavities were prepared simulating cervical lesions and randomly divided into four groups (n=10):
COM-NP, endodontically treated teeth (ETT) restored with resin composite without fiber posts; ON-NP, ETT restored
with CAD/CAM ceramic onlays without fiber posts; COM-P, ETT restored with resin composite and fiber posts; and
CR-P, ETT restored with CAD/CAM ceramic crowns and fiber posts. After the fiber posts and restorations had been
cemented with resin cement, all specimens were loaded onto the long axis in a universal testing machine until
fracture at a speed of 0.5 mm/min. Fracture load (N) and fracture modes were evaluated in all specimens. The
mode of failure was determined by visual inspection. Data were analyzed with Welch’s ANOVA and Games-Howell tests
(p<0.05). Fracture load for all groups were (N): COM-NP (933.48+242.53); ON-NP (1871.45+313.59); COM-P
(1510.17+251.87); and CR-P (2189.97+600.38). COM-NP had the lowest fracture resistance, significantly different from
those of the other groups (p<0.05). Statistically significant differences were observed among groups (p<0.05), except
in the ON-NP to CR-P groups (p=0.471). All groups showed the non-restorable fracture mode. Cuspal-coverage
restorations significantly enhanced the fracture resistance of endodontically treated maxillary premolars with cervical
cavities. Placement of fiber posts improved the fracture resistance of endodontically treated teeth but did not

make the failure restorable.
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Introduction

Endodontically treated teeth (ETT) are usually
characterized by essential coronal and radicular tooth structure
lost as a result of dental caries, previous restorations, and
endodontic access preparation that negatively influenced
tooth strength."* The primary cause of extraction among
endodontically treated teeth is tooth fracture related
primarily to improper prosthetic restorations.” The
longevity of endodontically treated teeth depends not
only on the use of conservative endodontic procedures
but also on appropriate coronal restoration of the tooth.>*°
The remaining tooth structure is the most effective
parameter in the selection of proper restorations because
it is considered significant in resisting the fracture of ETT."*
The greatest preservation of remaining tooth structure
showed higher fracture resistance and also increased
the survival rates of endodontically treated teeth.”***
Among posterior teeth, the highest rate of clinical fractures
was in maxillary premolars due to unfavorable anatomic
shape, making them more susceptible to cusp fracture."°
In addition to the tooth structure lost during endodontic
treatment, non-carious wedge-shaped cervical lesions
are another factor reported to occur significantly in
premolars, further weakening tooth strength."” The
association of these factors probably makes premolar
teeth more susceptible to fracture.”

Today, different principles and materials can
be used to restore endodontically treated teeth, from
conservative alternative to progressive approaches. As
a conservative concept for endodontic preparation
restricted to endodontic access, direct composites can
be used as definitive restorations to avoid further tooth
preparation, which weakens tooth strength.®>'*'**** |n
vitro, a high fracture resistance of ETT restored with
resin composite has been reported.”*

However, as a protective concept, posterior
ETT should receive a cuspal-coverage crown restoration
to protect the teeth from fracture. Several studies have
reported that cuspal-coverage restorations significantly

improved the success rate and longevity of endodontically
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treated posterior teeth.**'*"* Additionally, posts are another
option being used to restore ETT. Posts are normally used
only to retain the core material of ETT, but they do not
reinforce the root. Moreover, post space preparation
can damage residual tooth structure, causing the root
to weaken and the mechanical resistance of treated teeth
to be decreased.”’ However, several studies reported
that posts increased the fracture resistance of endodontically
treated teeth.” Fiber posts have been suggested as an
alternative to metal posts because they have a modulus
of elasticity similar to that of root dentin, which improves
stress distribution and avoids force concentration at the
post-dentin interface.”*® One clinical study indicated
significantly greater clinical success for premolars restored
with posts compared with teeth that had been restored
without pos‘ts.27 However, laboratory studies did not
show significantly increased fracture resistance for molars
and premolars restored with fiber posts.*

Although endodontically treated teeth have
been extensively studied, the choice of an optimal
restorative method (conservative or protective approach)
and material to restore non-vital teeth remains controversial.
Based on the author’s literature review, there are no
publications on the association between endodontically
treated premolars and deep cervical lesions. Thus, the
purposes of this study were to measure the different
modes of restoration after endodontic procedures with
deep cervical lesions to assess the resistance to fracture
and fracture modes of these teeth under simulated
occlusal load. The null hypotheses were that the restorations
and fiber post have no effect on the fracture resistance
of restored endodontically treated maxillary premolars

and no effect on fracture modes.

Materials and methods

Tooth preparation and root canal filling

This study was approved by the Research Ethics
Committee, Faculty of Dentistry, Chulalongkorn University
(HREC-DCU 2017-013). The study used forty human



two-rooted maxillary first premolars with straight canals
extracted for orthodontic reasons and stored at 37°C in
a solution of 0.1 % thymol. The time from extraction to
the mechanical testing of teeth was less than 6 months.
Inclusion criteria were: sound teeth with a bifurcated
canal at the middle third of the root; no sign of cracks,
defects, and caries on visual examination under 2.8x
magnifying loupes, with fully developed apices and
complete root length. The average lengths of teeth
used in this study were 22+1 mm, with bucco-lingual
coronal dimensions of 9+1 mm and mesial-distal coronal
dimensions of 7+1 mm, measured by means of a digital
caliper at the labial midpoint of the cemento-enamel
junction (CEJ) level. Initial preparation of the teeth involved
the removal of any superficial staining, calculus, and
adhering soft tissue with an ultrasonic scaler. The specimens
were assigned to one of four groups (n=10) (Fig. 1) as
follows: COM-NP, ETT with cervical cavity restored with
resin composite without post; ON-NP, ETT with cervical
cavity restored with ceramic onlay without post; COM-P,
ETT with cervical cavity restored with resin composite
and fiber post; and CR-P, ETT with cervical cavity restored
with full-coverage crown and fiber post. Cavity preparation
mimicked cervical lesions that were wedge-shaped with
divergent walls located in enamel (occlusal margin) and
cementum (cervical margin). The cavities were prepared
by means of a cylinder diamond bur (835 023 Intensive,
Grancia, Switzerland) at 45° to the buccal surface to
create wedge-shaped lesions at the CEJ until a bur depth
of 2.0 mm was reached as an outline forming and creating
a sharp internal line angle of 90°. For standardization,
post-preparation dimensions were finalized again in all
specimens: 2.4 mm deep, 5 mm wide occluso-cervically,
4 mm long on the occlusal wall, and 3 mm long on the
cervical wall. A periodontal probe was used to verify the
depth. After cavity preparation, Optibond FL Adhesive (Kerr,
Orange, CA, USA) was applied and restored the cavities
with resin composite (Premise, Kerr, Orange, CA, USA).
Light-curing was performed with a LED light-curing unit for 20
seconds. (DemiPlus, Kerr Corporation, Middleton, W1, USA)

An endodontic access cavity was prepared in
the center of the occlusal surface with a high-speed
handpiece with a round diamond bur until the root
canal orifices were identified. The access opening was
oval on the occlusal surface and in the middle third of
the tooth. Buccal and palatal cusps were not undermined
during access opening preparation. The root canal length
was determined by a #10 K-Flex file (Kerr Sybron, Romulus,
MI) until the tip of the file was visible at the apical foramen.
Teeth with initial apical files (IAF) 20-25 were included
in this study. The working length was established 1 mm
short of the apex. The root canals were instrumented
by means of K-Flex file and prepared up to X4 using
ProTaper Next (Dentsply Maillefer, Ballaigues, Switzerland)
to the working length. Each file was used with a brushing
motion, and a 3-mL quantity of 2.5 % NaOCl was used
toirrigate at each change of instrument. Each instrument
was used to enlarge eight canals only. Apical patency
was performed by a No.10 K-file. Final irrigation was
done by 1 mL of 17 % EDTA and 3 mL of distilled water
and dried with 3 absorbent paperpoints for 3 seconds
each (Dentsply, Maillefer, Ballaigues, Switzerland). After
instrumentation, all canals were obturated by the lateral
condensation technique with AH Plus (Dentsply, DeTrey,
Konstanz, Germany). Digital x-rays confirmed the quality
of canal obturation. The excess gutta percha was removed
from the pulp chamber with a heated instrument, and
the access cavities were wiped with alcohol. Endodontic
access was etched with 37.5 % phosphoric acid for 15
seconds followed by adhesive preparation by Optibond
FL and restored with resin composite (Premise) according
to the manufacturer’s instructions. Light-curing with a
LED curing light for 20 seconds.

Post space preparation

After 3-month storage, gutta percha was removed
to prepare post spaces in the COM-P and CR-P groups
at the palatal canal with a Largo drill No. 1 (Largo;
Dentsply Maillefer, Ballaigus, Switzerland) Post spaces
were prepared with pre-shaping drills followed by D.T.
drill No. 1 (D.T. Light-Post Double Taper; Bisco Inc.,
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Schaumburg, IL, USA) to achieve a post space length
with at least 4 mm of gutta percha remaining in the apical
third. Syringe irrigation was performed with distilled water
(3 mL in 3 minutes), then 3 absorbent paperpoints were
used for 3 seconds each. The prefabricated fiber post
no.1 (DT Light Post Illusion X-RO, Bisco, Schaumburg, USA)
was wiped with alcohol according to the manufacturer’s
recommendation.
Fiber post luting procedure

Before the luting posts were placed, a digital
x-ray was used to check the quality of post space
preparation. Cavity and canal were etched with 37.5 %
phosphoric acid 15 seconds, rinsed with water spray
and dried with paper points. Subsequently, adhesive
agent OptiBond Solo Plus was applied by disposable
microbrush and immediately rubbed on all surfaces of
root canal walls in the canal. The solvent was removed
by air blown gently. The posts were prepared with the
same adhesive agent and placed with a dual-cured
resin cement (Panavia SA Cement Plus, Kuraray, New
York, USA), seated in the root canals, and stabilized.
Excess cement was removed with a brush. The cement
was light-cured for 20 seconds from occlusal direction
with the tip directly contact with the post. Each post
was cut to an adequate length with a diamond rotary
cutting instrument to cover its occlusal end with resin
composite up to at least 2 mm. The resin composite
(Premise) was restored followed by light-curing with a
LED curing light for 20 seconds. A digital x-ray was taken
to check the quality of post placement. Samples were
inserted in polyvinyl chloride (PVC) mold with 18 mm
internal diameter, 22 mm extermnal diameter and 40 mm height.
The molds were filled with auto polymerizing acrylic
resin (Palapress; Heraeus Kulzer GmbH, Hanau, Germany).
Teeth were placed 3 mm up from cementoenamel
junction (CEJ). (Fig. 2)
Onlay preparation

Before the preparations, an impression of each

tooth was made with a heavy-body silicone impression
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material (Zhermack Elite HD, Badia Polesine, Rovigo,
ltaly) as an anatomic guide to obtain an original form
while the restoration was applied. All specimens in the ON-NP
group were prepared by an initial occlusal reduction
generating 2 mm of clearance for the onlay. All angles
were rounded and all prepared surface were refined
using fine and superfine diamond cutting instruments
(Intensiv, Montagnol, Switzerland). Onlays were scanned
by intraoral scanner (Cerec AC Omnicam; Sirona Dental
Systems, Bensheim, Germany) and generated with the
CAD/CAM system (Cerec SW v. 4.5.2; Sirona Dental
Systems GmbH, Bensheim, Germany). All specimens
were fitted with the anatomy of a first maxillary premolar
with cusp tips parallel to the preparation surface. Teeth
were scanned, and onlays were designed. On the basis
of this scan, a virtual onlay with defined wall thickness
was constructed. The onlays were milled with lithium
disilicate (e.max CAD blocks, Ivoclar Vivadent, Schaan,
Liechtenstein) and crystallized in a ceramic furnace
(Programat P700, Ivoclar Vivadent) according to the
crystallization/Glaze LT program. All restorations were
polished mechanically by means of a commercial polishing
kit Uota All Ceramic Kit 1369, Jota AG, Riithi SG, Switzerland).
The bonded surfaces of the ceramic onlays were etched
with 9.5 % HF (Porcelain etchant, Bisco, Schaumburg, IL,
USA) for 90 seconds in accordance with the manufacturer’s
instructions. After onlays were rinsed thoroughly, Silane
Primer (Kerr, Orange, CA) were applied to etched surfaces;
after 1 minute, the restorations were hot-air-dried for 2
minutes. After the surface treatment and before insertion,
the restoration was protected from light to prevent
premature setting. Tooth preparations were treated by
30 second etching with 37.5 % phosphoric acid, then
rinsed with water and dried. Restoration and tooth
surfaces were coated with adhesive resin (Optibond
Solo Plus) and left unpolymerized until the application
of the luting material. The dual-cure resin cement system
(NX3, Kerr, Orange, CA) was applied to the inner surfaces

of restorations and seated on their corresponding prepared



teeth with vertical seating pressure and residual cement
was removed. Buccal, lingual, mesial, distal, and occlusal
surfaces were light-polymerized for 20 seconds for each
surface. The restored teeth were stored in distilled
water at room temperature for 7 days prior to being tested.
Crown preparation

For the CR-P group, ten premolars were
conventional prepared by means of round-ended tapered
diamond cutting instruments D2, D8, and D16 (Intensiv,

Montagnola, Switzerland) to obtain a 6-degree convergence

Resin anposlte
|

&""’

COM-NP ON-NP

i 0B

between walls. Preparation dimensions were done
according to manufacturer’s instructions as follows:
1.0-1.5 mm buccal and lingual reduction, 2-mm reduction
was performed on the occlusal surface and 1.0 mm-deep
chamfer placed 0.5 mm occlusal to the CEJ. Crowns
were fabricated with lithium disilicate (e.max CAD blocks)
and cemented with NX3 resin cement. Surface treatment
and tooth surface preparation were followed by method

mentioned earlier.

yv

COm-P CR-P

Figure 1 COM-NP, ETT with cervical cavity restored with resin composite without post; ON-NP, ETT with cervical cavity restored with

ceramic onlay without post; COM-P, ETT with cervical cavity restored with resin composite and fiber post; and CR-P, ETT

with cervical cavity restored with full-coverage crown and fiber post.

BUCCAL I . N

PALATAL

CE]

PVC pipe filled with
auto-polymerizing
acrylic resin

Figure 2 Teeth were placed 3 mm up from cementoenamel junction (CEJ)
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Compressive fracture resistance testing

Specimens were tested using a universal testing
machine (Instron 5566, London, UK). Each specimen
was inserted perpendicular to the horizontal plane in
the holding device. A controlled load was applied by
means of a stainless steel tip (2-mm diameter) in a direction
parallel to the longitudinal axis of the tooth. Pressure
from the rod tip was applied at the central fossa contact
of both buccal and lingual inclines, to simulate an occlusal
load. The load was applied at a crosshead speed of 0.5
mm/minute. All samples were loaded until fracture,
and the maximum breaking loads were recorded in

Newtons (N). (Fig. 3) The mode of failure was recorded

and classified as restorable or unrestorable. The failure
mode was visually inspected, and the restorations were
classified as unrestorable with the appearance of fractures
located below CEJ (Fig. 4). Data of fracture load and
mode of failure were collected by the author and analyzed
using statistical software (IBM SPSS Statistics version
20.0). Welch’s ANOVA was used to compare the mean
failure load for each group. Significant ANOVA results
were also tested with the Games-Howell test, with the
statistical significance of p<0.05. Pearson chi-square test
was used in this study for fracture modes with the

statistical significance of p<0.05.

Figure 3 specimens were tested using a universal machine

Restorable

Figure 4 Mode of failure classification
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Table 1 Mean value of fracture resistance of the tested groups (n=10)

Group

Mean+SD (N)

COM-NP (Composite WITHOUT fiber post)
ON-NP (Onlay WITHOUT fiber post)
COM-P (Composite WITH fiber post)

CR-P (Crown WITH fiber post)

933.48+242.53°
1871.45+313.59°
1510.17+251.87¢

2189.97+600.38"

Means with the same superscript letter are not significantly different from each other (p>0.05).

Table 2 Fracture modes of the tested groups (n=10)

Group

Restorable (%)

Non-restorable (%)  Pearson chi-square test

COM-NP (Composite WITHOUT fiber post)
ON-NP (Onlay WITHOUT fiber post)
COM-P (Composite WITH fiber post)

CR-P (Crown WITH fiber post)

100 A
100 A
70 A

A

80

Fracture modes followed by different upper case letters are significantly different at p<0.05.

The highest fracture resistance was 2189.97+
600.38 N, recorded for the CR-P group, followed by
1871.45+313.59 N for the ON-NP group and 1510.17+251.87
for the COM-P group, with the lowest fracture resistance
(933.48+242.53 N) recorded for the COM-NP group.
Welch’s ANOVA showed significant differences between
COM-NP and all test groups (p<0.05). However, there
was no significant difference between the the ON-NP
and CR-P groups (p=0.471). The fracture loads (mean=SD)
are presented in Table 1.

The failure mode was determined by visual
inspection and was classified into two major types
relative to the CEJ (Table 2). Specimens that presented
fracture above the CEJ were classified as restorable,
whereas those that presented fracture below the CEJ
were classified as non-restorable. Although most of
specimens showed non-restorable mode of failure and
there were no significant differences in mode of failure
among all groups (p>0.05), only fiber post groups

showed restorable fracture.

Discussion

This study investigated the fracture resistances
of ETT with deep cervical lesions restored with fiber posts
and various restorations. The mode of failure of ETT with
various types of restorations was also examined. We found
that cuspal-coverage restorations composed of crown
and onlay showed higher fracture resistance compared
with composite restorations. Based on these results, it
was determined that the fiber post influences fracture
strength when teeth are restored with composite restoration
but does not affect the mode of failure significantly.

In this study, the fracture resistance of ETT
restored with fiber posts and crowns (CR-P) did not
differ significantly from that of those restored with onlay
without fiber posts (ON-P). Both groups are representative
of cuspal coverage restorations which are significant
differences from the rest of our results. In 2002, Aquilino
and Caplan stated that other forms of coronal coverage,
such as gold, ceramic, or resin composite onlays, could

provide RCT teeth with protection against fracture compared
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with full-coverage crowns.” Moreover, several studies
reported that endodontically treated maxillary premolars
should be restored with cuspal-coverage restorations
to protect and reduce the risk of fracture.® " '* When
fractures occurred, cuspal coverage was considered to
avoid vertical fracture at the cemento-enamel junction,
especially when teeth were subjected to lateral forces,
because fractures in cuspal coverage mostly occurred
within the restorative materials.”* In 1984, Sorensen
and Martinoff demonstrated that endodontically treated
maxillary premolars with crowns showed significantly
increased success rates of 93.9 %, whereas post-endodontic
restorations without crowns showed success rates of only
56 %.* Also, several studies compared teeth with and
without crowns and reported significant differences in
longevity. Crown placement extended the average time
before extraction in ETT.>®™* Recently, a retrospective study
by Suksaphar and colleagues in 2018 reported that the
survival rates of premolars in relation to fracture of full-
coverage crowns were higher than those of direct resin
composite restorations.’® Supporting by our results,
cuspal-coverage restorations tended to achieve more
desirable outcomes than direct resin composite restorations
even in the group that fiber posts were inserted. This
finding is consistent with the previous recommendation
for post-endodontic restorations in posterior teeth.
However, Ibrahim and colleagues address the opposite
results saying that tooth preparation for crowns in premolars
significantly decreased fracture resistance due to remaining
tooth structure destruction; maximal thickness of axial tooth
structure at the crown margin is necessary to resist fracture.”

Nevertheless, in this study, fracture resistance
after restoration with crowns and onlays, considered to
preserve tooth structure, showed similar results. From this
point of view, onlays are superior in terms of reductions
in the amount of tooth loss, especially in the cervical
area. Preparation for onlays could reduce tooth loss
from 67.5-72.3 % compared with conventional crown
preparation of 5.5-27.2 %.” The greater the amount of

remaining tooth structure, the more fracture resistance
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the ETT have.”*"'** In addition, supragingival location
of the margin for onlays avoids periodontal irritation
and gingival inflammation and makes the margin easily
detected.”*

The drawback of this study was the lack of data
from group restored with fiber post and onlays which
would be beneficial to draw a better conclusion. However,
several studies have already investigated fracture resistance
and failure mode between lithium disilicate onlay restorations
with and without fiber post. The results showed no significant
differences were found in the groups with fiber posts in

% |t leads to the conclusion

terms of fracture resistance.
that insertion of fiber posts did not increase the fracture
resistance significantly. In latter study, the results of failure
mode had significant differences among the groups
which was consistent with our results.*

From the results of this study, the group restored
with composite without fiber posts (COM-NP) showed
the lowest fracture resistance. In terms of physical and
mechanical properties, Soares and colleagues reported
that direct composite resin restorations are inferior to
ceramic restorations due to the side effects of composite
polymerization shrinkage and also the process of fabrication
in the laboratory of ceramics could enhance fracture
resistance.”™*’ In contrast to many studies that supported
resin composite as a post-endodontic restoration for
endodontically treated premolars with limited loss of tooth
structure or where marginal ridges are preserved.” ** *
Also, advantages of this conservative protocol as a
final restoration can reduce treatment times and costs
for patients.”® There is evidence that resin composites
perform better in stress distribution under occlusal
force.*” ' However, comparison within the composite
groups, fiber post placement significantly increased the
fracture resistance of direct restorations.”® '** ** Fiber
posts improved stress distribution along the adhesive
interface because their elastic modulus was close to
that of dentin,”*" which found contradict to previously
published results that showed no differences in fracture

resistance after fiber post insertion.'* > * In addition,



when compared between group restored with resin
composite restoration and fiber post to group restored
with onlay without fiber post, the results showed the
latter group exhibit higher fracture resistance. Assuming
that post preparation by the removal of dentin from the
canal decreases tooth strength and leads to fracture.”"
It has been recommended that posts be inserted only
when insufficient tooth structure is present, with the
goal of facilitating the retention of restorative materials.*
Also, another reason for onlay group showed higher strength
might come from being cuspal coverage restorations
from the information stated above.

No difference was found in modes of failure
among the four groups in this study, we failed to reject
the second null hypothesis. Several classifications for
mode of failure have been proposed either mechanical
cause which is adhesive/cohesive or clinical implications
which is restorable/unrestorable. In this study we observed
based on the extent of fracture compared to CEJ level.
Almost all specimens fractured in an unfavorable mode.
Likewise, studies by Fokkinga and colleagues in 2005%
and Forberger and Gohring in 2008* indicated that failure
modes in post-restored groups were 90 % unrestorable
and involved deep root fracture. However, the results
that some restorable fracture were found only in both
fiber post groups was interesting, which might imply
that fiber post could somehow enhance and affect the
mode of failure. Further carefully designed studies are
needed to confirm this finding.

In the present study, the means of fracture
resistance in all groups were higher than 100-400 N,
which is the range of normal forces in normal occlusion
for maxillary premolars. So the minimum threshold in
the premolar area which might be capable of withstanding
bite force is 400 N.”* The mean fracture load was at least
more than 2 times greater than this threshold, suggest-
ing that all restorations in this study could withstand
forces during function.” However, this study was a static
laboratory test, measuring fracture resistance that could

not simulate dynamic oral conditions in many respects,

such as magnitude, direction, and rate, but Sorrentino
and colleagues'” proved that static and fatigue loading
conditions showed comparably high stress concentration
areas and similar failure patterns.'”*

Different forces have been applied to investigate
mechanical resistance including compression, shear
and tension respectively. However, static analyses of
resistance to fracture have usually been performed with
compressive tests until fractures occurred™ * " When
maxillary premolars are tested with an optimal size
of stainless steel tip are considered to reproduce the
mean width of antagonist teeth present in the simulated
clinical situation.'” Most static mechanical fracture tests
reported in the literature are characterized by a loading of
the premolars at 130°-150° to the longitudinal axis which

simulates non-axial forces.” * %

On the contrary, this
study was decided to load the specimens in a direction
parallel to the longitudinal axis of the tooth simulating a
physiological occlusion in order to distribute the stresses
more evenly between the residual dental tissues and the
restorative material.”” Load application area could vary
from the center of the tooth to supporting cusps. Some
studies load was applied either at the palatal cusp™ or the
buccal cusp'® to represented parafunctional oral habits,
this study investigated loads placed at the center of the
tooth to simulate normal occlusion.'*'"*"* Hannig et al.
pointed out the importance of applying loads in unaltered
areas of teeth in order to achieve reliable data and avoid
the influence from tooth/restoration interface.”’
Limitations of this study were our inability to
recreate, in the laboratory, cervical lesions occurring in
natural teeth, and the variations in depth in the natural
process. Additional factors which might have affected the
results include tooth anatomy, the lack of a simulated
periodontal ligament, and the simulation of biting
force from only one direction instead of the multiple
directions of actual biting force. Further studies are also
needed to include the use of a thermal cycling machine

and the simulation of the periodontal ligament.
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Conclusion

Within the limitations of this study, the following
conclusions can be drawn:

1. Cuspal-coverage restorations significantly
enhanced the fracture resistance of endodontically
treated maxillary premolars with cervical cavities.

2. Placement of fiber posts resulted in a significant
improve the fracture resistance of endodontically
treated teeth with cervical lesions but did not significant
make the failure restorable. However, fiber post insertion

reduces 20-30% of non-restorable fracture in all specimens.
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Abstract

The aim of this study was to compare the effect of immediate dentin sealing (IDS) on microtensile bond
strength (UTBS) of resin composite restoration using a three-step etch and rinse adhesive under various thermocycling
periods. Sixty-four extracted human third molars were divided into 6 groups (groups 1-3 = controls and groups 4-6
= experimentals) with 10 teeth in each group. The remaining 4 teeth were divided into groups 1 and 4 for scanning
electron microscope (SEM) evaluation. Flat dentin surfaces were prepared, and a 3-step etch and rinse adhesive
was applied as an IDS step after tooth preparation within experimental groups. All specimens were then contaminated
with impressions and provisional restorations. After being stored for 1 week, all samples were restored using a
composite resin under simulated fluid flow. Thermocycling was performed in all groups, and UTBS was measured
at 0, 5,000 and 10,000 cycles, respectively. The specimens were then sectioned to obtain a bonded hourglass of
1.0 £ 0.01 mm? in area. Microtensile bond strength was tested at a crosshead speed of 1.0 mm/min, and data
analyzed using a Two-way ANOVA, One-way ANOVA and a Tukey’s post hoc test (O = 0.05). Specimens were also
evaluated for modes of fracture using a stereomicroscope at 40X, and data analyzed using a Chi-square test (Ol = 0.05).
Specimen surfaces and hybrid layers from groups 1 and 4 were also examined before and after restoration using a
SEM analysis. Two-way ANOVA showed significant difference among IDS and thermocycling cycles. An interaction
was not observed. One-way ANOVA showed the mean PTBS of control group was statistically different from those
of experimental group of the same thermocycling cycles. In the same IDS condition, statistically significant decrease
in bond strength was found in 10,000 cycle-thermocycling group, when compared to immediate bond strength (after
24 hours) group. Microscopic evaluation indicated that most failures in all groups were adhesive and mixed failures.

SEM analyses of the dentin surface and hybrid layers showed dentinal tubules obstruction in the experimental groups.

Keywords: Immediate dentin sealing, Simulated dentinal fluid flow, Thermocycling, Microtensile bond strength,

Three-step etch and rinse adhesive
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( Tooth preparation )
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( Pulpal pressure simulation)
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(Immediate dentin sealing)
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—P( Microtensile bond strength testing)
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Figure 1 Diagrammatic representation of sample preparation and restorative sequence

20 cm
A 18 gauge needle
Intraveneous tube 4T
JUT 2 wvuvesmstaesansusiuhmelunadeihy fmunlinrugevesseduiluriensyvensasganssuIviai 20 wufiuns

Figure 2 Diagrammatic presentation of simulating fluid flow through sectioned crown under a 20 cm distilled water pressure
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M1599 1 uansaIulsenavyeealsdnin wazistunaulnanlunisnnaad

Table 1 Composition of resin adhesive and resin composite

Material Manufacturer Composition

Optibond FL Kerr, USA

Primer : 2-hydroxyethyl methacrylate, glycerophosphate-dimethacrylate, phthalic

acid monomethacrylate, ethanol, water, camphorquinone

Adhesive : bisphenol A alycidyl dimethacrylate, 2-hydroxyethyl methacrylate,

glycerophosphate-dimethacrylate, camphorquinone, slycerol dimethacrylate resins,

barium aluminoborosilicate glass, silicon dioxide, sodium hexafluorosilicate (filled

48% by wt)

Filtek™ Z350XT 3M ESPE, USA

Inorganic : Silica (20 nm nonagglomerated aggregated), zirconia (4-11 nm nonag-

glomerated/aggregated and TEGDMA agglomerated), clusters, zirconia/silica aggregat-

ed particles (20 nm silica particles combined with 4-11 nm zirconia )

Organic phase : Bisphenol A-glycidyl methacrylate,Urethane dimethacrylate,

Triethylene glycol dimethacrylate, Bisphenol A ethoxylate dimethacrylates

AN 2 UAAIANAAY AIGIGH UazAINIFAYeIAIRAgUsIInaTzaUanIalumiengIaAa (MPa) uasdIuuanyalnIsusninvamaaey

AIUNULTIAITEAUTANIA

Table 2 Results of mean, maximum and minimum of microtensile bond strengths (MPa, mean + standard deviation) and mode of

failure for each experimental group

Mode of failure

Group Immediate  Themocycling  Bond strength ~ Minimum  Maximum
dentin sealing (cycles) (mean%SD, MPa)  (MPa) (MPa)  Co-RC' Co-DEN? AD®> MF*  Pre-test failure®
1 - 0 14.49+1.72° 11.95 16.85 0 0 a7 10 13
2 - 5,000 12.28+0.95" 11.38 14.34 0 0 53 6 11
3 - 10,000 11.19+0.76" 9.43 12.08 0 0 53 6 11
4 + 0 17.09+1.08° 15.29 18.71 0 0 51 9 10
5 + 5,000 16.19+1.26° 14.15 17.81 0 0 52 7 11
6 + 10,000 13.79+1.55%¢ 11.54 15.92 0 0 56 5 9

!Co-RC (cohesive failure in resin composite): nsusnvinmeluidoisdunsslngs

“Co-DEN (cohesive failure in dentin): msusninaeluideni
’AD (adhesive failure): msusnsinuuunisinlian

*MF (mixed failure): n15uanNANBUUREN

*Pre-test failure: MsusNInYesd IO SRRy

v

o

*Hadnysvatpuads: menvsimiouruuandenguidainIumiusiaszaueaninluuanasiueendiea 18y 9ada (p>0.05)

NaN13INAAD

Anadey Adudsauumasguresaiadsay
VULIIFITEAUIANIATDINGNNITNAGBIINN o Tuntheng
Unafa (MPa) uanslunsnedl 2 uazidethdeyalunaasu
NswanLAsvestayameIsuslls-Iad (Shapiro-Wilk test)
wudeyalunnngunisnaaesdinisnszaneivastoyaiuy
Unf (p>0.05) WagALads A LMULTIRITEAUTAMAYE NG
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i 1-6 TRy 14.49 + 1.72, 12.28 + 0.95, 11.19 = 0.76,

17.09 + 1.08, 16.19 + 1.26, 13.79 + 1.55 wnzU1a@AanIu

aetu auandlumsned 2
Lﬁ@%miﬁ%‘i}‘lﬂ’s’mLLUi‘Ui’J‘ULLUUﬁE]WIN 11.1"1/\1‘1.1’.]'?31

Uduiusnsadifisevinanisindeutniaileuriuil funis
wWasugamaiiSewduuuududong (p=0.179) uaznui
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(p=0.305)
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Wi wudwﬁmsmaaa’wwaqmﬁaqmﬂmﬁugﬁmﬁaﬁﬂumju
v uaglivhnmsiedeudafudeituiuf uilunduiiindeu
Uaiuileflurtufiagnuiiviinamnndt Fuandusui 3
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isTuasUlNARTIEIENY 650 Wh AzwUAEIsTUEING
frinunaiedevdafiudediuiuiifussbouunndn
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¥

U3 amerevnnassanssaidianaseuuvuaensinvesduideniuiigniasieraiuda uasusuanminidaihigensaaansing ity
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Figure 3 Scanning electron micrograph of pumice-polished and etched dentin surface after contamination by polyvinylsiloxane,

temporary restoration and temporary cements (at 1,000x magnification). 3.1) Showed dentin surface without immediate

dentin sealing with some dentinal tubules were partially obstructed (black arrows). 3.2) Showed dentin surface of immediate

dentin sealing group revealing a large number of obstructed dentinal tubules (white arrows).
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Figure 4 Scanning electron micrograph (650x) showing the resin tags (white arrows) at dentin surface above dental pulp horn in control

group (4.1) and immediate dentin sealing group (4.2).
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Figure 5 Scanning electron micrograph (650x) showing the resin tags (white arrows) at dentin surface close to dentino-enamel junction

in control group (5.1) and immediate dentin sealing group (5.2).
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Effect of Ultrasonic Treatment on The Leachable Monomer Content from
A Self Cured Acrylic Hard Denture Reline Material
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Abstract

The aim of this study was to compare the amount of leachable monomer of a hard reline acrylic resin,
after residual monomer reduction treatments, in water immersion at various times. Twenty-four specimens of an
auto-polymerized acrylic hard denture reline material (Unifast Trad Pink) were prepared and divided into four groups
(n= 6): Group 1 control, untreated; Group 2 water immersion at 50°C for 1 hour; Group 3 and 4 water and 30 %

ethanol solution immersion at 50°C in ultrasonic bath for 5 minutes, respectively. Specimens were immersed in
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water 37°C. Water samples were taken from each immersion solution at the periods of 1, 3, and 24h and also at 3,
7 days. The water samples containing leachable monomer were analyzed using HPLC following ISO 20795-1(2013).
The data were analyzed by Two-way ANOVA, One-way and Dunnett’s T3 comparison test. All tests were performed
at a confidence level of 95 %. The result showed that the amount of leached methyl methacrylate (MMA) in Group
2, 3 and 4 was significantly lower than that of Group 1 (p<0.05) but Group 1 and 2 was not significantly different
in day 7 (p>0.05) and the amount of leached MMA in Group 1 and 2 was significantly higher than that of Group 4
(p<0.05) but there was not significantly different from that of Group 3 (p>0.05). In conclusion, water or 30 % ethanol
solution immersion in ultrasonic post polymerization treatment at 50°C for 5 minutes of a hard reline acrylic resin
significantly reduced the amount of leached MMA, which was better or similar than water immersion at 50°C for 1
hour and this method is more effective in clinical situation than presently recommended methods because of only 5

minutes immersion time.

Keyword: High pressure liquid chromatography, Leached monomer, Acrylic resin, Hard reline, Ultrasonic
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Figure 1 Representative chromatogram of leachable MMA by high performance liquid chromatography (HPLC).
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Figure 2 The standard calibration curve of 5 concentrations of MMA standard solutions.
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ASAATITHNSEDA
Mmnsienginsanalagldlusinsueaiioaod
195U 22 (SPSS version 22, IBM, Armonk, NY, USA) &1
YaduSeiinsanUSinameuaesivaaie wazsresna
futiinasoysinameuswesignusdy snomsiaesin
wUSUTIULUUEDINNG (two-way analysis of variance) i
seutiodAty 0.05 WaTNAFBUALLANAITEINIA1LAGY
USinaumeysiueiignusduvesusazngudion1sinses
AMNLUTUTIULUUNIALAET (one-way analysis of variance)

WEITIMARDUAIINLANG 95T NI 1A MR N1ENSINTS
AATIEAAULUTUTIU (Post-hoc tests) ldnsvageuilisu
Wigulgatau (Multiple comparison tests) Ing3gauLum 713
(Dunnett’s T3) fiszdutiodndny 0.05 tioveaaeuinngulad
AwdsUSinamsuseiignardaunnsineiu

NAN1538

AldgLard U UELUNIIATIINYEIUTUI AN
WilawnmASanignyeTuaNNEUVAeEN 9 uandunsen 1

AN 1 ANRAE (ug/ml) UasANTENUULINTTINYIUSH TN IATIANTIGN VT

Table 1 The mean (ug/ml) and standard deviations of leachable monomer concentration (n = 6)

Groups  Methods 1 hour 3 hours 24 hours Day 3 Day 7

Untreated (Control) 9.23+1.37"¢ 17.55+2.73"" 22.76+2.45"° 8.51+1.79"4 5.96+1.26™

2 Immersed in water 0.79+0.20%* 2.17+0.77%"° 7.80+2.02%" 5.59+1.11%° 4.91+0.90"%=
50 oC for 1 hour

3 Immersed in water 1.65+0.75"° 2.03+0.51%° 5.61+1.07%" 3.65+0.537° 3.43+1.055°¢
50 oC in ultrasonic bath
for 5 min

4 Immersed in 30 % 0.95+0.19% 1.98+0.35"¢ 5.50+0.71%° 3.36+0.437° 3.13+0.36"

ethanol solution 50 °C in

ultrasonic bath for 5 min

*Superscript letters following mean values: the same letters indicate no significant different at p-value0.05,

The upper and lower case letters were separate analyses.

Same uppercase letter indicates no significant difference between the groups in each column (p>0.05).

Same lowercase letter indicates no significant difference between the groups in each row (p>0.05).

#1999 2 TATILVAIUYTUTINUUUFDIN YIS IaALTIaIMIATIanTign T Ty

Table 2 Two-way ANOVA analysis of the amount of residual monomer

Source Type Ill sum of Squares df Mean Square F P
Corrected model 3462.88%a 19 182.257 117.858 < 0.001
Intercept 4104.945 1 4104.945 2654.490 < 0.001
Methods 1962.752 3 654.251 423.075 < 0.001
Time 715.365 4 178.841 115.649 < 0.001
Method*Time 784.773 12 65.398 42.290 < 0.001
Error 154.642 100 1.546
Total 7722.476 120

Corrected total 3617.531 119
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Abstract

Restorative material that has good and appropriate properties may increase the success rate of partial
caries removal restorations. The objective of this study was to assess and compare success rates of encapsulated
conventional glass-ionomer cement (GIC: Fuiji IX GP® Extra Capsule) and Bulk fill altered resin modified glass-ionomer
cement (RMGIC: Activa™ BioACTIVE-RESTORATIVE™) on partial caries removal to DEJ in primary molars at the 6-month
follow-up. Two hundred and sixteen healthy children aged 5-9 years old with occlusal caries (ICDAS scored 5) on
a primary molar were enrolled in the randomized controlled trial. Children were randomly allocated into one of 2
groups: the control group (GIC) and the experiment group (RMGIC). For all selected teeth, partial soft caries remov-
al at the dentin-enamel junction (0.5 millimeter from DEJ) was performed by a spoon excavator. Cavities were re-
stored with materials according to the assigned studies groups. Clinical evaluation for modified ART codes, second-
ary caries, signs and symptoms, and radiographic examinations were conducted at the 6-month follow-up. The
chi-square test for per-protocol and intention-to-treat analyses was performed. The success rates of restorations in
the control and experiment groups when using the acceptable cutoff level of the modified ART codes (acceptable:
code 0/1) with clinical and radiographic findings were 95.5 % and 87.6 %, respectively. There was no statistically
significant difference in the success rates of restorations between the two groups (p>0.05). However, analysis using
the “good level” of the modified ART codes cutoff (good: code 0) found that the control group had statistically
significantly higher success rate than the experiment group (92.0 %vs.77.3 %) (p<0.01). The main reason for failure
after 6 months was marginal defects. Thus, comparison using the “good level” cutoff showed that the encapsulated

conventional GIC group had a higher success rate compared with bulk fill altered RMGIC in partial caries removal cavities.

Keywords: Partial caries removal, Conventional glass-ionomer cement, Resin modified glass-ionomer cement,

Primary molar, Caries
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Assessed for eligibility
(n=219)

Excluded (n=3)

Y

h 4

Reason: Non-cooperative

Randomized (n=216)

v

v

Control group (GIC)
Allocated to intervention (n=104)
Received allocated intervention (n=104)

Experiment group (RMGIC)
Allocated to intervention (n=112)
Received allocated intervention (n=112)

v

v

Lost to follow-up (n=16), Reasons: Absent
from the school, has moved to other

Lost to follow-up (n=13), Reasons: Absent
from the school, has moved to other

v

Analysed (n=88)

JUT 1 wunimnssustoya CONSORT vauidnsaumsdny)
Figure 1 CONSORT flow diagram of participant
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Table 2 Subjects distribution by gender and age, and mean age of subjects in the control and experimental groups

Groups n (%)

Subject characteristics n p-value
Control (GIC) Experiment (RMGIC)

Gender*
Male 112 58 (55.8) 54 (48.2) 0.27
Female 104 46 (44.2) 58(51.8)

Age (years)*
5-7 85 43 (41.3) 42 (37.5) 0.56
> 7 131 61 (58.7) 70 (62.5)

Total 216 104 (100.0) 112 (100.0)

Age** 216 7.41 + 1.16 7.44 + 1.22 0.61

adfTldAe * Chi-square test (X2) 48 ** Independent sample t-test (p < 0.05)
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Table 3 Subjects distribution by tooth type, clinical lesion depth, and radiographic depth of the lesion from DEJ in the control and

experimental groups

Groups n (%)

Characteristics n p-value
Control (GIC) Experiment (RMGIC)
Teeth 0.73
Maxillary primary second molar 76 35 (33.7) 41 (36.6)
Mandibular primary second molar 89 46 (44.2) 43 (38.4)
Maxillary primary first molar 13 7(6.7) 6(5.4)
Mandibular primary first molar 38 16 (15.4) 22(19.6)
Clinical lesion depth 0.75
Less than 1 mm 155 76 (73.1) 79 (70.5)
1-2mm 50 22 (21.1) 28 (25.0)
More than 2 mm 11 6 (5.8 5(4.5)
Radiographic depth of the lesion from DEJ 0.51
Less than 1 mm 34 19 (18.3) 15(13.4)
1-2mm 169 80 (76.9) 89 (79.5)
More than 2 mm 13 5(4.8) 8(7.1)
Total 216 104 (100.0) 112 (100.0)

adildAe Chi-square test (X2) (p < 0.05)

A5 4 UaRINaNITUsHIUTaNY seds N TITIAALUAIR NN ART Y89 Phantumvanit Uagae” 97 TuUaieutasa 2 uuy

Table 4 Restoration evaluation using the criteria modified from the ART criteria of Phantumvanit et al.® according to the two cutoffs

Interpretation | Interpretation I
Groups n (%) 0 0
ART Groups n (%) Groups n (%)
p-value p-value p-value
codes Control Experiment Control Experiment Control  Experiment
(GIO) (RMGIC) (GIO) (RMGIC) (GIO) (RMGIC)
Code 0 81 (92.0) 76 (78.4) 0.06 0.09 81 (92.0) 76 (78.4) 0.01
84 (95.5) 86 (88.7)
Code 1 3(3.4) 10 (10.3)
Code 2 3(3.4) 5(5.2) 7(8.0) 21 (21.6)
4(4.5) 11 (11.3)
Code 4 1(1.1) 6(6.2)
Total 88 (100.0) 97 (100.0) 88 (100.0) 97 (100.0) 88 (100.0) 97 (100.0)

adflEAe Chi-square test (X2) (p < 0.05)
Code 0: Present, good, Code 1: Present, slisht marginal defect, Code 2: Present, marginal defect, Code 4: Not present, restoration has (almost)

completely disappeared.
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Table 5 Success rate of restorations on partial caries removal using different criteria and cutoffs for PP and ITT (assume the best)

analyses
Perprotocol analysis Intention-to-treat
Groups n (%) Groups n (%)
Criteria of success rate p-value
Control Experiment p-value Control Experiment
(GIO) (RMGIC) (GIO) (RMGIC)
Modified ART restoration criteria 84 (95.5) 86 (88.7) 0.09 100 (96.2) 99 (90.0) 0.08
(acceptable restoration) *
Modified ART restoration criteria 81(92.0) 76 (78.4) 0.01 97 (93.3) 89 (80.9) 0.01
(good restoration) *
Clinical examination, signs, and 86 (97.7) 95 (97.9) 0.92 102 (98.1) 108 (98.2) 0.96
symptoms**
Radiographic examination** 86 (100.0) 96 (99.0) 0.35 104 (100.0) 109 (99.1) 0.33
ad7ldAe * Chi-square test (X2) 4w ** Fisher’s exact probability test (p < 0.05)
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Table 6 Success rate of restorations on partial caries removal using the acceptable and good cutoff levels for PP and ITT (assume

the best) analyses

Perprotocol analysis Intention-to-treat
Groups
n Success rate n (%) p-value n Success rate n (%) p-value

< 5 Control (GIC) 88 84 (95.5) 0.06 104 100 (96.2) 0.05
T B
g § Experiment (RMGIC) 97 85 (87.6) 110 98(89.1)
< ® Total 185 169 (91.4) 214 198 (92.5)

5 Control (GIC) 88 81 (92.0) <0.01 104 97 (93.3) <0.01
E g Experiment (RMGIC) 97 75 (77.3) 110 88 (80.0)

. Total 185 156 (84.3) 214 185 (86.4)

adAilTAe Chi-square test (X2) (p < 0.05)
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Original Article

Complications of Wisdom Tooth Removal by Non-Oral and Maxillofacial
Surgeons: Rate and Related Factors

Khemakorn Wongkalasin®

1Khaosuankwang Hospital, Khaosuankwang district, Khon Kaen, Thailand

Abstract

Wisdom tooth removal has a wide range of potential complications. Most are insignificant, yet critical ones may
result in irreversible consequences. In addition, the rate of complications varies widely and seems to be influenced
by a variety of factors. However, there is limited knowledge about the complications, especially in contexts where
oral and maxillofacial surgeons are unavailable. This retrospective cohort study aimed to determine the rate of
complications in wisdom tooth removals by non-oral and maxillofacial surgeons and relating factors. Using a structured
record form, this study collected data from dental records of patients who had their wisdom teeth removed between
2012 and 2017. Of the 898 teeth removed by nine non-oral and maxillofacial surgeons, 631 teeth (70.3 %) met the
eligibility criteria. Ten types of signs and symptoms recorded in the operation, emergency and follow-up visits indicated
the presence of complications. Multiple Logistic Regression and the Generalized Estimating Equation were used to
analyze five potentially related factors. The findings showed that three-fourths of wisdom teeth were removed from
female patients. The average age was 26.7+9.36 years old. The rate of complications was 12.0 % (95%Cl 9.6-14.8). The
first three complications were severe pain (4.9 %), alveolar osteitis (2.5 %) and incomplete root removal (1.5 %).

The increasing of age by five years would lead to 27 % of developing complications (ORadj=1.27 95%Cl 1.14-1.42 p < 0.001).
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Introduction

Wisdom tooth removal is one of the most common Nevertheless, rare but serious complications do occur,
procedures’ performed by oral and maxillofacial surgeons such as inferior alveolar nerve (IAN) injury.*” and deep
(OMSs) worldwide.” This procedure has some risks that space neck infection.”” The complications of wisdom
lead to complications.” Common complications of wisdom tooth removal also include tissue injury, trismus, excessive
tooth removal are pain, alveolar osteitis (AO), and swelling.” bleeding, delayed healing, bone fracture, oroantral
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communication, incomplete root removal, adjacent
tooth damage, temporomandibular joint disorder and
infection.**’ These negative consequences can extend
the treatment process or become life-threatening, which
potentially leads to a lawsuit against the dentist.® About
one-seventh of dentists are taken to court every year,
and the upward trend has been continuing.”

The rate of complications varies from 2.6 % to
30.9 %.” Many analytical studies also indicated a number
of relating factors, for example gender, the age of the
patients, the flap-opening technique, the tooth position,
difficulty, the existing pathology, the experience of the
dentist, the removal method, and systemic condition.”**"
The identification of these potential factors would be
beneficial for treatment planning.' Some complications
can then be reduced or prevented.

Theoretically, wisdom tooth removal should be
performed by skillful practitioners, not occasional surgeons.”
However, there has been a considerable shortage of
dental professionals, especially in developing countries
across Africa, Asia and Latin-America.'® Dental specialists,
including OMSs, are commonly available only in certain
contexts.'™®1n 2017, Thailand had a ratio of one dentist
to 6,681 population”’, and the number of OMSs was
less than 400."® In many parts of the world, patients are
likely to experience dental services with general dental
practitioners (GP) or non-OMSs.

Nevertheless, the quality of wisdom tooth removal
in such a situation remains unclear. One study reported
a longer operating time in wisdom tooth removal and
a tendency of post-operative pain and alveolar osteitis
among GPs.”’ In an era of high expectations and demand,
there is an urgent need to understand and address the
safety of this operation. Therefore, this study aims to
determine the rate of complications of wisdom tooth
removal by non-OMSs. Additionally, this study also attempts
to obtain more knowledge in terms of complication types

and various related factors.

Materials and Methods

This retrospective cohort study collected data
from dental records of patients who had their wisdom
teeth removed in a community hospital, Khon Kaen,
Thailand, between 2012 and 2017. The hospital was
purposively selected according to an area-based policy.
Nine non-OMSs removed wisdom teeth with the same
method and instruments. All removals were carried out
under local anesthesia. If necessary, tooth sectioning and
bone removal were performed using a sterile low-speed
handpiece with sterile saline solution. A synthetically
absorbable suture was used to close the flap. Patients
undergoing simple extraction received Acetaminophen,
whereas those undergoing tooth sectioning and/ or bone
removal received Ibuprofen. Post-operative prophylactic
antibiotic treatment was provided only in certain conditions,
for example, at risk of infection. Follow up was done in
seven days after the operation for every patient. All
patients were advised to come back to the hospital in
the case of an emergency involving the wisdom tooth
removal. The total number of wisdom teeth removed
was 898. This study applied two exclusion criteria, namely
an incomplete record and no post-operation visit. The
criteria here were used to collect only analyzable data
which was important to reliable outcomes. A structured
record form was developed to collect the data. This
record form consisted of three parts: collection of general
data, related factors, and complications in wisdom tooth
removal. The record form was examined for content
validity by two OMSs and one GP with 15 years of
experience in dental surgery. The Index of Item Objective
Congruence (I0C) of the instrument was 0.87. After revision,
the record form was used to collect the data.

The primary outcome of this study was the
complications of wisdom tooth removal. Undesirable
or unintended consequences included those occurring
during the operation, those bringing patients back for

an emergency visit, or those found during the follow-up
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visit. The secondary outcomes consisted of ten types excessive bleeding, adjacent tooth damage and soft

of complications, namely severe pain, AO, infection, tissue injury. Each complication was carefully defined
oroantral communication (OAC), temporomandibular to form the complication criteria (Table 1). Only those
joint disorder (TMD), IAN injury, incomplete root removal, meeting the criteria were certified as complications.

Table 1 Complication criteria

Complications Criteria

Severe pain* ® Emergency visit because of unbearable pain after wisdom tooth removal
e |n follow up visit, patient still has unbearable pain
e Complains that prescription drug does not stop the pain

e Patient needs to take other medication to stop pain

AO** ® Diagnosed with alveolar osteitis in emergency or follow up visit
® Presence of exposed alveolar socket
® Presence of smelly, yellowish-grey necrotic tissue in the socket
e Complains about sudden & continuous severe pain within 2-4 days after wisdom tooth removal
e Complains about chronic pain continuing for 10-14 days
® Socket irrigation and dressing with gauze & clove oil or gauze & Vaseline or Alvogyl® in emergency

or follow up visits

Infection* e Diagnosed with wisdom tooth removal infection
® Presence of purulent discharge or abscess

® Antibiotics prescription in emergency or follow up visits

OAC* ® Diagnosed with OAC in emergency or follow up visits
e Maxillary sinus perforation in operation visit
e Complains about false breath, salty taste with fluid going from mouth to nose when drinking
e Complains about whistling sound as air passes down the fistula into oral cavity
e Complains about difficulty in performing wind musical instrument

e Complains about pain on palpation at the area of cheekbone of the side of wisdom tooth removal

TMD** ® Diagnosed with TMD in emergency or follow up visits
® Presence of limitation or decreasing in range of mandible movement
e Upper and lower teeth not properly fitting together
e Complains about pain or tenderness at preauricular area

e Complains about masticatory muscle pain when close or open mouth

IAN injury* ® Diagnosed with paresthesia in emergency or follow up visits
e Complains about itching or numbness of lower lip, chin or tongue
e Complains about sensational difference between left and right side of lower lip, chin or tongue

e \/itamin B prescription in follow up visit

Incomplete root ® Diagnosed with retained root tip in emergency or follow up visits
removal* e Unremoved fractured root tip in operation visit
® Presence of fractured root tip in the socket

® Presence of fractured root tip in film

Excessive bleeding® ® Emergency visit because of unstoppable bleeding after wisdom tooth removal
® Excessive bleeding during operation
e Additional approach to stop bleeding rather than gauze & pressure

e Referring patient because of unstoppable bleeding
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Complications Criteria

Adjacent tooth damage*

e Adjacent tooth damage caused by wisdom tooth removal

e Appointment to restore the damage on adjacent tooth caused by wisdom tooth removal

e Treatment of the damage on adjacent tooth caused by wisdom tooth removal

Soft tissue injury*

® Presence of iatrogenic wounds of oral soft tissue during wisdom tooth removal

® Prescription or treatment for iatrogenic wounds in operation or follow up visits

® Emergency visit because of iatrogenic wound associated with wisdom tooth removal

* meet at least two criteria

For the demographic characteristics of the
patients, frequency and percentage were used to describe
categorical data, while mean, standard deviation, median,
minimum value and maximum value were used to
describe continuous data. The rate of complications
was calculated as the number of wisdom teeth with at least
one complication in relation to all teeth. The 95 % confidence
interval (Cl) was computed to estimate the proportion
of dichotomous outcome in a single group. Frequency
and percentage were used to describe complication types.
This study explored five possible relating factors of the
complications in wisdom tooth removal, which were the
following: the age of patients, the gender of patients,
existing pathology, experience of dentists and removal
method. Existing pathology included pericoronitis, caries,
odontogenic infection, periodontal disease, cysts, tumors,
tooth fracture or other abnormalities. The experience of
dentists was determined by the number of years in
service as a dentist. The removal method was classified
into simple extraction and surgical removal. Bivariate
analysis was used to identify factors related to the
complication. Then, the factors were analyzed using
Multiple Logistic Regression. The Generalized Estimating
Equation (GEE) was also used to account for the cluster
effect. Stata version 14.0 (StataCorp, College Station,
TX) was used to execute data analysis. The test statistics
in this study were two-sided and less than 0.05 of
p-value indicated a statistical significance. The study

commenced after being approved by the Khon Kaen

** meet at least three criteria

Provincial Health Office Ethics Committee for Human
Research (Ref. No. COA6092 KEC60142; March 22™ 2018).

From the total number of 898 wisdom teeth,
631 teeth (70.3 %) were available for the study according
to the eligibility criteria (Fig. 1).

Total number of wisdom teeth

(N = 898)

267 excluded due to

incomplete record or no post-

v operation wvisit

Study wisdom teeth
(n=631)

Figure 1 The flow chart of wisdom teeth in the studly.

Demographic characteristics

Most wisdom teeth were removed from female
patients (75.0 %), and the average age was 26.7+9.36
years old (Table 2). A small number of patients had
systemic conditions. Most of them were non-smokers
and non-drinkers. More than half of the teeth were surgically
removed and disease-free. Three-fourths of the removals
were lower teeth. The most frequent tooth angulation
was vertical, followed by mesioangular. The numbers
of wisdom tooth removals by dentists with six years or
more of experience and dentists with less than six years

of experience were relatively even.
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Table 2 Characteristics of wisdom tooth removal.

Characteristics

Number n = 631

Gender
Female
Male

Age of patients (years)
Mean + s.d.
Range (Min: Max)
Systemic conditions
No
Hypertension
Diabetes
Hyperthyroidism
Diabetes with Hypertension
Other

Smoking
No
Yes

Alcohol drinking
No
Yes

Existing pathology
No
Yes

Dental arch
Upper
Lower

Classification
Mesioangular
Horizontal
Vertical
Distoangular

Other

473 (75.0)

158 (25.0)

26.7+9.36

14: 77

585 (92.7)
2(0.3)
7(1.1)
6 (1.0)
4(0.6)

27 (4.3)

583 (92.4)

48 (7.6)

549 (87.0)

82 (13.0)

357 (56.6)

274 (43.4)

148 (23.5)

483 (76.5)

150 (23.8)
85 (13.5)

322 (51.0)
20 (3.2)

54 (8.5)
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Characteristics

Number n = 631

Removal method

Simple extraction

Surgical removal
Experience of dentists (year)

> 6

<6

Mean + s.d.

Range (Min: Max)

Median

218 (34.5)

413 (65.5)

323 (51.2)

308 (48.8)

6.5+5.86

0: 16

7

Rate of complication in wisdom tooth removal
The rate of complications in wisdom tooth

removal was 12.0 % (95%Cl 9.6-14.8), as shown in Table

3. The first five complications were severe pain (4.9 %),

AO (2.5 %), incomplete root removal (1.5 %), excessive

Table 3 Rate of complications in wisdom tooth removal.

bleeding (0.9 %) and IAN injury (0.4 %). There were no
cases of OAC in this study. In addition, two or more
types of complications were found in six removals. Two
cases were diagnosed as deep space neck infection and

referred for proper treatment in the center hospital.

Arch
Total
Complications Upper Lower N < 631 95%Cl
n =148 n =483
No 141 (95.3) 414 (85.7) 555 (88.0)
Yes 7(4.7) 69 (14.3) 76 (12.0) 9.6-14.8

Severe pain 2(1.4) 29 (6.0) 31(4.9)
AO 2(1.4) 14.(2.9) 16 (2.5)
Incomplete root removal 0(0.0) 10 (2.2) 10 (1.5)
Excessive bleeding 2(1.4) 4(0.8) 6(0.9)
IAN injury - 3(0.6) 3(0.4)
Severe pain & Excessive bleeding 1(0.5) 1(0.2) 2(0.3)
IAN injury & Incomplete root removal - 2(0.4) 2(0.3)
Severe pain & Infection 0(0.0) 1(0.2) 1(0.2)
Severe pain & Excessive bleeding & IAN injury - 1(0.2) 1(0.2)
Soft tissue injury 0(0.0) 1(0.2) 1(0.2)
Infection 0(0.0) 1(0.2) 1(0.2)
TMD 0(0.0) 1(0.2) 1(0.2)
Adjacent tooth damage 0(0.0) 1(0.2) 1(0.2)
OAC 0(0.0) - 0(0.0)
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Related factors to the complications of wisdom
tooth removal
The multiple logistic regression model is summarized

in Table 4. The main factor relating to complication in wisdom

tooth removal was age of patients. After adjustment for
other factors, an increase in age of five years would result
in a rate of 27 % developing complications (ORadj = 1.27
95%Cl 1.14 - 1.42 p < 0.001).

Table 4 Related factors to the complications in wisdom tooth removal.

Factors n % ORC ORadj 95%Cl p-value
Gender
Female 473 12.3 1 1 - -
Male 158 11.4 0.92 0.79 0.41-1.51 0.48
Age of patients (Increase every 5 years) 1.23 1.27 1.14 - 1.42 0.00
Existing pathology
No 357 12.0 1 1 - -
Yes 274 12.0 1.00 0.88 0.33 - 232 0.80
Remove method
Simple extraction 218 11.5 1 1 - -
Surgical removal 413 12.4 1.09 1.41 0.87 - 2.27 0.12
Experience of dentists 0.99 0.99 0.95 - 1.02 0.54

Age of patients and the complications of wisdom
tooth removal
There was a trend of increasing complications

by age, as shown in Table 5. Wisdom teeth removed at

Table 5 Age of patients and the complications.

19 years old and younger developed less complications
compared to other age groups. On the other hand, those
wisdom teeth removed at 50 years old and over seemed

to have higher rates of complications.

Age group (year) n = 631 Complications n (%)
<19 124 8(6.5)
20 - 29 329 37(11.3)
30 - 39 109 18 (16.5)
40 - 49 50 5(10.0)
50 - 59 15 6 (40.0)
> 60 a4 2 (50.0)

Experience of dentists and incomplete root removal/
IAN injury

Two complications in wisdom tooth removal,

namely incomplete root removal and IAN injury, were
found to be higher by dentists with less than six years

of experience (Table 6).
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Table 6 Experience of dentists and incomplete root removal/ IAN injury.

Experience of dentists Incomplete root removal IAN injury

(year) Total n (%) Total n (%)
> 6 323 2(0.6) 238* 1(0.4)
<6 308 10 (3.3) 245% 5(2.0)

* the number of teeth in lower arch

Tooth classification and complications
The complication rate of distoangular wisdom
tooth removal was the highest (20.0 %) followed by the

complication rates of horizontal and vertical wisdom tooth

Table 7 Tooth classification and complications

removals respectively (16.0 % and 11.8 %). The vertical
wisdom tooth removal had nine types of complications.
Moreover, all infection and half of INA injury were found

after the vertical wisdom tooth removal.

Tooth classification (n = 631)

Complications Mesioangular ~ Horizontal Vertical Distoangular Others
n (%) n (%) n (%) n (%) n (%)
No 134 (89.3) 71(84.0) 284 (88.2) 16 (80.0) 50 (92.6)
Yes 16 (10.7) 14 (16.0) 38 (11.8) 4 (20.0) 4 (7.4)
Severe pain 8 (5.3) 5(5.9) 12 (3.7) 3(15.0) 3(5.6)
AO 1(0.7) 0(0.0) 15 (4.7) 0(0.0) 0(0.0)
Incomplete root removal 2(1.3) 4(a4.7) 3(0.9) 1(5.0) 0(0.0)
Excessive bleeding 1(0.7) 2(2.4) 2(0.6) 0(0.0) 1(1.85)
IAN injury 1(0.7)* 0000 209  0(00¢  0(0.0¢
Severe pain & Excessive bleeding 2(1.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
IAN injury & Incomplete root removal 0 (0.0)* 1(1.2)* 1(0.4) 0 (0.0)* 0 (0.0)*
Severe pain & Infection 0(0.0) 0(0.0) 1(0.3) 0(0.0) 0(0.0)
Severe pain & Excessive bleeding & IAN injury 0 (0.0* 1(1.2* 0 (0.0)* 0 (0.0)* 0 (0.0*
Soft tissue injury 0 (0.0) 1(1.2) 0(0.0) 0(0.0) 0 (0.0)
Infection 0 (0.0) 0 (0.0) 1(0.3) 0(0.0) 0 (0.0)
TMD 0(0.0) 0(0.0) 1(0.3) 0(0.0) 0(0.0)
Adjacent tooth damage 1(0.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
OAC 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

* calculation based on the number of teeth in lower arch
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Discussion

This recent study determined the rate of
complications in wisdom tooth removal by non-OMSs
and related factors. The findings showed that about
one-tenth of wisdom tooth removals developed
complications. Additionally, complications progressively
increased with the increasing age of patients.

The rate of complications (12.0 %) in this study
corresponded with the range of previous studies (3.4 %,
8.5 %," 8.8 % and 18.9 %™). The difference here might
be caused by the types of complication.' This recent
study collected ten types of complication, while the
earlier studies collected only two to six types. The
definition of complication plays an important part in
the difference. Besides, one wisdom tooth removal could
develop more than one type of complication. Although
this study did not aim to investigate the relationship
between complications and classifications, it was worth
mentioning that the rate of complications after distoangular
wisdom tooth removal was the highest among the five
types of classification. Additionally, some complications,
namely infection and IAN injury, stood out in vertical
wisdom tooth removal.

Most complications found in this study were
common, and there were no fatal cases. This might be
explained as wisdom tooth removals performed by non-OMSs
were not too complicated. However, there were six cases
of IAN injury, which caused temporary paresthesia and
resulted in a prolonged treatment process. All of the
patients fully recovered within three to six months. In
addition, there were two critical complications which
occurred in this study. Two cases of deep space neck
infection were referred to the center hospital for proper
treatment. The only complication which did not occur in
this study was OAC. The chance of OAC in wisdom tooth
removal was lower than in 1*and 2™ molar removal but

still higher than in premolar removal.”’
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After controlling for other influences, an increase
in age of five years would see 27 % developing complications
in wisdom tooth removal (ORadj =1.27 95%Cl 1.14-1.42
p < 0.001). Post-operative complication increases with
age, especially alveolar osteitis.”” Patients in adulthood are
more likely to develop complications than teenagers and
young adults.” Bone property, such as blood circulation
and healing potential, changes as humans grow." Alveolar
bone becomes harder but less flexible.”'”**" Dental
roots turn more brittle, while alveolar bone becomes
more sclerosed, Glass in Concrete syndrome.® These
phenomena can cause longer procedures or widen the
surgical site, which can eventually induce complications.*

Regarding gender, existing pathology, removal
method and experience of dentists, none of these were
significantly related to the complications in this study.
With a smaller dental arch and hormonal disturbances in
females, the wisdom tooth removal procedure can be
more difficult and cause more tissue injury.” Nevertheless,
due to the larger and thicker bone structure in males, the
wisdom tooth removal procedure can also be more
complicated.® Existing pathology, such as pericoronitis or
dental caries, has been shown to have no influence in
developing complications. However, existing infection
might cause certain kinds of complications, such as surgical
site re-infection or blood clot disintegration, which can
lead to AO.” With regard to removal method, there was
no association between this factor and complications.
Nevertheless, bone cutting-off, tooth sectioning and flap
opening may damage nearby structures, which eventually
lead to more complications.” In addition, over removal
of the alveolar bone can stimulate fibrinolysis, which can
cause AO." This study found no relationship between the
experience of dentists and complications. Despite that,
certain complications, such as incomplete root removal

and IAN injury, were prominent in the wisdom tooth removals



performed by the dentists with less than six years of
experience. Certain complications might be associated
with the experience of dentists."”’

At present, many dentists recommend their
patients to remove an asymptomatic wisdom tooth,”
even though there are still no clear-cut conclusions
about removal for prevention.” Patient assessment and
proper techniques are crucial to reduce complications.”
Nevertheless, dentists should keep in mind that
complications cannot be completely prevented.””**" In
all cases, communication between patients and dentists
must cover post-operative guidelines and the chance
of undesirable outcomes.’ In addition, future research
may need a larger sample size for rare outcomes such
as OAC and should be conducted as a prospective study.
There were limitations and advantages in this study.
Some possible factors were not included because of
insufficient cases. The main advantage of this study was
the application of statistics that allow for the controlling

of other factors, including the cluster effect.

Conclusion

To summarize, although the rate of complications
of wisdom tooth removal by non-OMSs was not that
low, it stood within the range of previous studies. Non-
OMSs should focus on how to reduce and manage
certain minor complications, especially severe pain and
AO. In addition, age was found to be a relating factor
to complications in wisdom tooth removal. The findings
from this study indicated that older patients were at a

greater risk compared to younger ones.
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Abstract

The purposes of this study were to survey oral status, oral health-related quality of life and to determine
relationship between oral status and oral health-related quality of life of early privates in the southern of Thailand.
Study design was a cross-sectional analytical study. Samples were recruited by multistage random sampling from
the second period in 2016 with 2 years of conscription. Data were collected by oral examination and questionnaire
interviewing. The oral health-related quality of life questionnaire was tested on content validity and reliability. The
results showed that 246 early privates had mean age 21.9+1.1 years old. The prevalence of decay, retained root, DMFT

and impacted tooth were 81.3 %, 40.7 %, 85 % and 32.5 % respectively. Their mean decay, retained root, DMFT
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and impacted tooth were 4.2, 0.9, 5.1 and 0.5 teeth/person respectively. The mean of total OHIP-14 score was

8.25+8.73. Physical pain and psychological discomfort were the most affected dimension. Oral status that associated

with oral health-related quality of life were retained root and impacted tooth. In conclusion, early privates with 2

years of conscription had many oral status problems, which associated with oral health-related quality of life. Early

privates who had retained root or impacted tooth had worsen oral health-related quality of life.

Keywords: Oral health-related quality of life, Early private, Oral status
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Table 1 Characteristics of the early privates.

Characteristic n = 246 Percentage
Province

Songkhla 113 45.9

Satun 62 252

Phatthalung 59 24.0

Others 12 4.9
Religion

Buddhism 158 64.2

Muslim 88 35.8
Educational level

Primary school or lower 80 325

Junior high school 92 37.4

Senior high school or higher 74 30.1
Occupation

Employee 120 48.8

Agriculturist 52 21.1

Self-employed / Home-based business 41 16.7

Unemployed 33 13.4
Underlying disease

Not know 1 0.4

None 228 92.7

Yes 17 6.9

- Allergy, Asthma 9 52.9
- Others (Ex. Migrain, Hypertension) 8 47.1

INN5ATI9aNMLT 0N wudniiflumads  eanoufesar 85 uarildnnuiluggeaeusngn 23 Flu 1
1.2+3.8 Fioau lnpfauynlunsiiituniosas 813 uasll  eu fldiadsiiugn $1uau 0.5:0.7 Foau Inefinrmgnues
Sruauilunanngs 22 3y 1 au Sldedeiluggaaeu OMFT  eudifilugedesar 325 uarlisuiuilugannan 3 Tlu 1
index) §1uau 5.124.3 Fseau lnedmnuynvesaudifiiiuy A (AN519 2)

#1599 2 8079590910 YINGNIITUTNT D
Table 2 Oral status of the early privates.

Privates (n = 246)

Oral status

Meanz+sd Min - Max n % Prevalence
Decay (teeth/person) 4.2+3.8 0-22 200 81.3
Dentin caries 3.1£2.9 0-13 186 75.6
Deep caries 0.3+0.6 0-4 52 21.1
Retained root 0.9+1.4 0-9 100 40.7
Missing (teeth/person) 0.4+0.8 0-6 58 23.6
Filling (teeth/person) 0.5+1.1 0-6 67 27.2
DMFT (teeth/person) 5.1+4.3 0-23 209 85.0
Impacted tooth (teeth/person) 0.5+0.7 0-3 80 325
Inflammation 0.2+0.4 0-2 32 13.0
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Figure 1 Mean OHIP-14 score (by 7 dimensions and total) in the early private.

AN 3 AIIHYOINIIHOUAININTIETO lULUUNRTUAN NG IN IUlAgUN NTRIUINYOINANITUINT

Table 3 Frequency of responses to items in the Oral Health Impact Profile 14 (OHIP-14) in the early private.

Percentage of answer (n = 246)

Dimension Item Mean s.d. Never Hardly  Occa- Fairly Very

ever  sionally often often
Functional limitation Trouble pronouncing words 0.51 0.96 73.2 9.3 12.2 3.7 1.6
Worsened sense of taste 0.48 0.86 73.6 6.9 17.1 24 0.0
Physical pain Painful aching in mouth 1.28 1.06 30.5 23.6 35.0 8.9 2.0
Uncomfortable to eat food 0.92 1.17 55.7 11.4 19.9 11.0 2.0
Psychological discomfort  Being self-conscious 0.70 1.07 66.7 6.1 19.9 5.7 1.6
Feeling tense 0.59 0.99 69.9 6.9 18.3 37 1.2
Physical disability Unsatisfactory diet 0.46 0.89 75.2 8.5 12.2 33 0.8
Interupting meals 0.81 1.09 59.3 9.8 22.0 8.1 0.8
Psychological disability Difficulty relaxing 0.54 0.96 70.7 10.6 13.8 33 1.6
Embarrased 0.26 0.69 86.6 33 8.1 2.0 0.0
Social disability Irritable with other people 0.65 1.01 67.1 6.9 22.0 24 1.6
Difficulty doing usual jobs 0.43 0.84 76.8 6.5 14.2 2.0 0.4
Handicap Life less satisfying 0.40 0.82 77.6 77 11.8 24 0.4
Unable to function 0.21 0.63 89.0 33 57 2.0 0.0

Abbreviations: s.d. standard deviation
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Table 4 The bivariate analysis between oral status and OHIP-14 score.

OHIP-14 score (n = 246)

Oral status

Pearson Correlation p-value
Deep caries 0.123 0.054
Retained root 0.261 < 0.001
Filling 0.060 0.346
Missing 0.071 0.268
DMFT 0.242 < 0.001
Impacted tooth 0.094 0.142

Abbreviations: OHIP-14 Oral Health Impact Profile 14
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Table 5 Enter multiple linear regression between OHIP-14 score and Oral status.

Predictor Variable OHIP-14 Score, B (95% Cl) S.E. p-value
1. Deep caries 0.53 (-1.47, 2.52) 1.01 0.603
2. Retained root 1.13 (0.20, 2.05) 0.47 0.017
3. DMFT 0.30 (-0.03, 0.62) 0.17 0.075
4. Impacted tooth 1.65 (0.21, 3.08) 0.73 0.025

SE = 0.95, Constant (a) = 4.87 (p-value < 0.001), R = 0.10
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Abstract

The technologies have changed the way we communicate with others through the internet. The news and

Do

advertisement dissemination of both dentists and dental clinics is on the risk of violating the law. To present the
concern of government sector in the right of patients have affected the dental services. Structuralism was applied
to analyze laws as a structure to set power relations between state and society. This concept helped to examine
the new health care laws how they affected the dental services. According to the research, the patient profiles
have been shared online, and with the serious competition between dental business, the owners promote their
clinics on line. Thai government sector concerned about the right of patients should be protected as shown the
declaration of National health commission: The practice of social media for health care staff. Not only it be concerned

about disclosing of information privacy and personal medical information of patients but also had the other related
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laws as Child Protection Act, B.E. 2546 (2003), Thailand’s Computer-related Crime Act, B.E. 2560 (2017) and improved

Sanatorium Act, B.E. 2559 (2016) to add penalty with imprisonment for prohibited advertising. The dentists and

dental clinics should try to understand about position, duty and limitation of online communication to avoid

infringement of the patients and protect the risk of offence the laws.

Keywords: Social media, Dental service, Personal medical information, National health commission, Dentist
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Abstract

There is a need for caries risk assessment tools for very young children that have acceptable predictive
power. The objectives of the present study were to construct and assess predictive abilities of a caries increment risk

assessment for very young children. Data collection was conducted from 133 pairs of children younger than 3 years
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old and their caregivers in child care centers. Caregivers were interviewed for caries related factors. Two dental
examinations were conducted at baseline and about 6 months thereafter. The transition of caries between the two
exams was classified into having caries increment or not. The data-splitting concept was used by dividing the data
into 75:25 ratios. The larger part (75 %) was used to construct the assessment tool. Question selection for the tool
was based on associations between caries associated factors and having caries increment using the chi-square test.
Significant associated factors and factors tending to be associated with caries increment were selected for core and
additional factors. Scores for core and additional factors were set. The total risk score for each child was calculated
and then used to find a cutoff that gave the highest sum of sensitivity and specificity associating with having caries
increment. The cutoff was used for classifying the caries risk level. The new assessment tool was validated in the
remaining new subjects (25 %). The risk score of each individual was used to classify the caries risk and the association
with having caries increment. The results of the new assessment tool for sensitivity and specificity were 66.7 and
84.6, respectively. The predictive power of the tool was 151.3. From the findings, it can be concluded that the new
assessment tool had acceptable predictive power. The tool can be easily used with no additional test required,

which is appropriate in a limited resources context.
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Figure 1 ROC curve using risk score to predict caries increment at different cutoffs
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Table 2 Caries status at baseline
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Table 3 Associations between having caries increment and caries related factors (n=98)
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nsledituiifigoslsdimnzaunuse
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< afly (ldnavielinnudengsing 1T 6 o) 48 49.0 50.0
douainesliiinnousulszniu wielidausiuiu
T 40 40.8 55.0 0.852
< lally 58 59.2 56.9
wildsuueaidouaiuiadnseniatenssd
T 25 255 60.0 0.651
< lai 73 745 54.8
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Table 4 New caries risk assessment tool for 0-3-year-old children
o Taila

Uadendn (Jadeaz 3 Azuuw)
2 = a Ned & vy B
- Wnfiasugduvssnvulddaauluiumt
@ 4
- niifluntin
Uadeses (Uaduas 1 Azuuw)
» gaunvInlidmnzauau e (01y iu 1 U 6 Weuuasgauuuin)
- Wnshuunitenaexlinnudu (Hneny 6 Wouduluuaglinsiuuunaeulindu)
« AudlunsTulsEMURIMTIENINEle 1NN 3 ATY/ U
« fouailitugvionsneuiiuaniiuklugie 6 weuikumn

AU AZUUUAIUELS 0-2

AT AXULUAINEES A3us 3 Tuly

A5 5 uanssanslduvuyssdulungusiegalal* 91uau 22 AU mIuNISUITEAUAIINGENHY/AIINEENGITUANTIEN I STIURTI

Table 5 Distribution of risk level and predictive ability of the new caries assessment tool in 22 new subjects*

annaziluriiy
. . fiturity Taigivlugiia
FEAUAIULAYY q
AZLUUAINULEYY = 2 6 2
ﬂmmumwt?im 0/1 3 11
Sensitivity 66.7
Specificity 84.6
Positive Predictive Value 75.0
Negative Predictive Value 78.6
Accuracy** 773

*nauiIeeNsagay 25 Nguuvslinaaeu (25 % remaining random subjects for tool validation)

* $aeazinegn ((a+d)(a+brcrd)
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