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Effectiveness of the Oral Health Care Program
in Older People with Type 2 Diabetes Mellitus
Muang District, Nakhon Ratchasima Province: A
Randomized Controlled Trial

Phetnin N* Vichayanrat T** Anunmana C***

Abstract

This study aimed to assess the effectiveness of the oral health care program with type 2 diabetes mellitus to improve oral health
perception, oral hygiene and glycemic status among older patients. An experimental study was conducted in two health centers in Muang district,
Nakhon Ratchasima Province between July 2019 and October 2019. Thirty-five uncontrolled diabetic older patients with chronic periodontitis in
each health center were recruited. The intervention group (Yangyai health center) attended four times of the oral health care program that applied
from the Health Belief Model. The control group (Khok Krut health center) received the routine program. Outcomes were assessed for the Health
Belief Model questionnaires, oral hygiene and glycemic status (HbAlIc) at baseline and three months, respectively. Data were analysed by using a
descriptive statistic, chi-square, independent t-test, paired t-test. The p-value <0.05 was considered statistically significant. After the three months
follow-up, independent t-test analysis showed significant differences in the Health Belief Model scores, oral hygiene index (Simplified Oral Hygiene
Index (OHI-S)) and HbAlc between the intervention group and control group (p<0.05). Paired t-test analysis showed that, at three months, the
intervention group improved significantly from baseline to final visit in the Health Belief Model scores (p<0.001), reduced oral hygiene index from
3.31£1.04 to 0.88+0.46 (p<0.001), and reduced HbAIc level from 8.94+1.95% to 8.08+1.66% (p<0.001).This oral health care program in older
people with type 2 diabetes through the Health Belief Model can improve oral health perception, oral hygiene and decreased glycemic status.

Keywords: HbAlc/ Oral hygiene index/ Oral health care program/ Type 2 diabetes mellitus/ Older people

Received: January 28, 2020
Revised: March 27, 2020
Accepted: June 06, 2020

Introduction

Ever since 2005, Thailand has become an aging
society, with 10% of the population being 60 years or older.
In 2017, the proportion of older people of the total had
reached 17% , drawing Thailand closer to becoming a
complete-aged society.' Nakhon Ratchasima province also
becomes an aging society because of the older population
increasing continuously from 14.8% in 2015, 15.2% in 2016,
and 19% in 2017.> Prevalence of diabetes mellitus has been
increasing in Thai population from 6.9% in 2009 to 8.8% in
2014 and is highest in the population age 60-69 (16.7%), and
15.9% were found in male and 21.9% in female.’ In Nakhon

Ratchasima province, older people with type 2 diabetes

mellitus become rising rapidly based on Health Data Center
from Ministry of Public Health (HDC program) which
showed that the number increased from 120,410 patients in
2017 to 129,351 patients in 2019 and is highest in the
population of age over 60 years from 66,472 patients in 2017
to 75,561 patients in 2019, most patients were found in
Muang district of which 14,217 patients were diabetes
mellitus.* Diabetes mellitus (DM) is a chronic systemic
metabolic disorder that causes morbidity and mortality due to
long-term complications, which affect the important organs
like the eyes, blood vessels, heart, kidney, and nerve.’

Periodontal disease is the sixth complication of diabetes

* Master of Science Program in Geriatric Dentistry, Faculty of Dentistry, Mahidol University, Bangkok.

** Department of Community Dentistry, Faculty of Dentistry, Mahidol University, Bangkok.
*** Department of Prosthodontics, Faculty of Dentistry, Mahidol University, Bangkok.
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mellitus. The risk of periodontitis is increased by
approximately threefold in diabetic patients compared with
non-diabetic patients.” Periodontal discase and diabetes
mellitus have a bidirectional relationship. The effect of
diabetes mellitus increases the risk for periodontal disease
and periodontal inflammation also negatively affects
glycemic control.” So, it is important to decrease the adverse
effects of oral complications on glycemic control in diabetic
patients, especially in diabetic patients with periodontitis,
through health promotion for prevention and management.8
The Health Belief Model’ is one of the oldest models of
behavior analysis that has been used in numerous studies of
health behaviors. This model, diabetic older patients need to
know that they feel at risk of periodontal disease and to
understand the seriousness of the complications. Moreover,
they should understand the benefit oral health care and reduce
the barriers and enhancing their ability to prevent that
complication. In Muang district, Nakhon Ratchasima
Province, there are many older people with diabetes. There
has never been a study on oral health programs through the
Health Belief Model theory in older people with diabetes
before. So, this study aimed to assess the effectiveness of the
oral health care program in older people with type 2 diabetes

to improve oral health perception, oral hygiene and glycemic

status among type 2 diabetes mellitus older patients.

Materials and Methods

Subjects The population for this study was diabetic
patients who have received services at Yangyai and Khok
Kruat Health Centers, Muang District, Nakhon Ratchasima
Province. The sample size was calculated by formula
developed by Cochran (1963) and calculated from the
previous study.w The sample size was 35 in each group. Thus,
the total number of samples was 70 patients. Patients aged
over 60 years who accepted this study, had at least 10 natural
teeth and had periodontal

screening and recording

(PSR)>code 3. The patients with serious systemic disease or

complications including stroke, severe heart disease,
hyperosmolar hyperglycemic nonketotic syndrome (HHNS),
severe neuropathy, end- stage renal failure on hemodialysis,
and serious mental disorder were excluded. Patients who had
manual dexterity problems, patients who depended on the
caretaker, had a communicable disorder such as deafness and
blindness, patients who could not speak Thai were also
excluded. Yangyai and Khok Kruat Health Centers were
randomly assigned to the intervention and the control groups.
Yangyai Health Center received the intervention program,
and Khok Kruat Health Center received routine program
(control group). 257 older diabetic patients in Yangyai Health
Center and 253 older diabetic patients in Khok Kruat Health
Centers were selected following the inclusion criteria and
randomized by simple random sampling technique to select
35 patients in both of the intervention and control groups
(Figure 1).The research proposal was approved and reviewed
by the ethical committee of the Faculty of Dentistry/ Faculty
of Pharmacy, Mahidol University, Institutional Review Board
(No.MU-DT/PY-IRB 2019/042.0307; July 3,2019).

Examiner calibration

Standardized interviewer: To avoid bias, the two
interviewers were the health officer who did not work in the
intervention or the control health center. The interviewers
were blinded to the group assignments. The interviewers
attended a training program before collecting data.

Standardized dentists: Two dentists were the same
throughout the baseline and did not work in the intervention
or the control health center. Both dentists measured both the
intervention and control groups. They did not know where is
the intervention or the control group. Intra-examiner
reliability of dentists A and B were determined by using the
Cronbach's coefficient alpha which was 0.99 and 0. 99,
indicating an excellent agreement. Inter- examiner reliability
between examiners A and B tested by using the Cronbach's
coefficient alpha was 0. 98, indicating that inter-examiner

reliability was excellent.
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Figure 1 Consort Flowchart of study allocation

Intervention group The intervention group
received four weeks of oral health care program which
included the first week, a 1- hour oral health education
program for type 2 diabetes mellitus by an interdisciplinary
team that applied from the Health Belief Model.” The first
week, a 1-hour oral health education program for type 2
diabetes mellitus was oral health and diabetes mellitus
education from the dentist by using the slide presentation

including oral complications of type 2 diabetes, the

relationship between type 2 diabetes and oral health, oral

health care and diabetic diet. The slide was developed by a
general dentist, periodontist, physician, nurse practitioners
and nutritionist. The second week, this part was group
practicing oral cleaning and self- oral examination by dentist
and dental hygienist. The last two weeks were scaling and
root planing by appointment (5 patients per day in two weeks)
and performed by a dentist. Before that treatment, an
individual oral hygiene instruction was provided by a dental
hygienist. It included tooth brushing, using an interdental

brush, cleaning dentures, and instructions on how to self-

check oral health (Figure 2).
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Figure 2 Flowchart of study procedure

Control group The control group received a
routine program including seeing the doctor once a month,
collecting pharmacy from the nurse, making an appointment
for the next visit, measuring FPG every 3 months, measuring
HbA1C every 6 months, and oral examination once a year.

Outcome measurement Diabetic patients in both
groups received face to face interview about general
characteristic, oral examination, and blood sample testing at
baseline and 3 months follow up. The single-blind technique
was used. The patients did not know that which group they
were recruited in.

A structured questionnaire consisted of 2 parts as
follow; part 1: general characteristics, part 2: Health Belief
Model Questions. The structured questionnaires were
validated by three experts in dentistry. The three experts
consisted of experts in periodontology, community dentistry
and advanced dentistry. The Item-Objective Congruence
Index (IOC) was 0.95. A pilot study was proceeded to test the
reliability of questionnaires. Another 30 diabetic patients who
were received service in the 9" health promotion centers were
interviewed. The Cronbach's coefficient alpha used to test the
internal consistency reliability. The Cronbach's coefficient

alpha divided to each part as follow: 5 parts of the Health

Belief Model and 1 part of Oral health behavior. Part 1

Perceived Susceptibility to periodontal disease: the
Cronbach's coefficient alpha was 0.73. Part 2 Perceived
Severity of periodontal disease: the Cronbach’s coefficient
alpha was 0.76. Part 3 Perceived benefits to prevent
periodontal disease: the Cronbach’s coefficient alpha was
0.75. Part 4 Perceived barriers to prevent periodontal disease:
the Cronbach’s coefficient alpha was 0.76. Part 5 Self-ability
to carry out the recommended action: the Cronbach’s
coefficient alpha was 0.8. The Cronbach's coefficient alphas
of'the structured questionnaire were 0.73-0.80, indicating that
the reliability was good.

Oral hygiene examination was done by two
calibrated dentists using simplified oral hygiene index (OHI-
S)"" and teeth were dyed with 6% erythrosine before the
examination.

Testing blood samples for HbAlc at baseline by
nurses who routinely worked at Khok Kruat and Yangyai
Health Centers. The result of the blood samples was retrieved
from the medical record. The diabetic patients in these Health

Centers were always received blood testing every three

months.
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Statistical analysis Statistical analysis of data was
performed using the SPSS software (IBM SPSS statistics
version 20. 0; SPSS Inc). Data were analysed by using
descriptive statistics. Frequency distribution and a percentage
were used to describe general characteristics. Mean and
standard deviation were used to describe patient's blood test
and oral hygiene index. Chi-square and independent sample
t-tests were used to compare the difference between the
intervention and the control group. Paired t-tests was used to
compare inner-group differences between baseline and 3
months. All analysis used a 95% confidence interval, and

statistically significant at p-value less than 0.05.

Results

The study included a total of 70 older patients with
type 2 diabetes, commencing from July 2019 till October
2019. 35 participants completed the study protocol in the
intervention group (n=35) and 35 participants in the control
group (n=35). There were no statistically significant
differences in the baseline characteristic data of patients
between groups in terms of age, gender, body mass index,
duration of being diabetes, systemic disease, history of
smoking, occupational, educational level, income and, health

insurance (Table 1).

Table 1 General characteristics of the patients between the two groups at baseline

General Characteristic (n=70)

Variable Intervention group (n = 35) (%) Control group (n = 35) (%) p-value
Age
- Mean+SD 65.6+3.9 67.4+4.4 0.08
- Min-Max 60-74 61-75
Gender
- Male 7 (20.0) 10 (28.6) 0.11
- Female 28 (80.0) 25(71.4)
Body mass index
- Mean+SD 24.9+4.1 24943 .4 0.97
- Min-Max 18.4-35.5 19-34.4
Duration of being diabetes
- Mean+SD 12.64+9.0 12.31+£8.8 0.90
- Min-Max 1-35 1-3
Teeth
- Mean+SD 18.49+6.41 21.26+8.50 0.13
- Min-Max 10-32 10-32
Systemic disease
- None 3(8.6) 12 (34.3) 0.58
- Hypertension 12 (34.3) 10 (28.6)
- Dyslipidaemia 4(11.4) 2(5.7)
- Hypertension Dyslipidaemia 12 (34.3) 8(22.9)
- Chronic kidney disease 3(8.6) 2(5.7)
- Heart disease 1(2.9) 1(2.9)
Smoking
= Never 30 (85.7) 26 (74.3) 0.24
- Ever 5(14.3) 9(25.7)
- Current smoker 0(0) 0(0)
Occupation
- Work 8(22.9) 10 (28.6) 0.25
- Non-working 27 (77.1) 25 (71.4)
Educational level
- Primary school 33 (94.3) 29 (82.9) 0.14
- Secondary school 2(5.7) 6(17.1)
Income
= <5,000 baht 24 (68.6) 18 (51.4) 0.29
- 5,000 — 10,000 baht 5(14.3) 10 (28.6)
- > 10,000 baht 6(17.1) 7 (20)
Health insurance
- Universal coverage 32(91.4) 31(88.6) 0.70
- Government 3(8.6) 4(11.4)

p-value comparing between the two groups using chi-square and independent t-test
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Health Belief Model Scores The Health Belief
Model components of perceived susceptibility, perceived
severity, perceived barriers, perceived benefit and self-ability
of both groups at baseline and three months follow up are
shown in Table 2.

The component of the Health Belief Model showed
no statistically significant differences between the two groups
at the baseline, whereas in the final three months visit, there
were statistically significant differences between the two
groups. The first component, perceived susceptibility, there
were statistically significant differences between the
intervention and the control group score was 11.97+0. 17
versus 11.43+1.22, p<0.001. For perceived severity, there
were statistically significant differences between the
intervention and the control group; score was 12+0.00 versus
11.49£1.12, p=0.01. The last three components, perceived
benefit, perceived barriers and self-ability, were also

statistically significant differences between two groups

Table 2

(11.94+0.24 versus 11.31£1.59, 9.09+2.08 versus 9.8943.16,
and 11.80+0.47 versus 10.91+1.74, p<0.05)

The mean score (95% confidence interval) of the
intervention group improved significantly from baseline to
three months follow up after the oral health care program was
finished across all five components (10.94+1.59 to 11.97+0.17
in perceived susceptibility, 11.31£1.13 to 12+0. 00 in
perceived severity, 10.20+1.32 to 11.9440.24 in perceived
benefits, 11.60+£0.70 to 9.09+2.08 in perceived barriers and
9.74+1.42 to 11.80+0.47 in self-ability, p<0.001).

For the control group, all five components of the
Health Belief Model were found to have no significant changes
between baseline and three months follow up (11.37+1.11 to
11.43+1.22, p=0.82 in perceived susceptibility, 11.77+0.49 to
11.49+1.12, p=0.16 in perceived severity, 11.57+0.88 to
11.31+1.59, p=0.45 in perceived benefits, 10.36+2.18 to
9.89+3.16, p=0.06 in a perceived barrier, and 11.11+3.16 to
10.91£1.74, p=0.57 in self-ability.

Comparison of the Health Belief Model (HBM) Components variables between the groups.

Health Belief Intervention Group (N=35)

Control Group (N=35) T-test Results

Model (HBM) 3 months Paired 3 months Paired 3 months
Baseline Baseline Baseline
Components follow up t test follow up t test follow up
. Mean (SD) m Mean (SD) - +p=

variables Mean (SD) P= Mean (SD) p= +p=

Perceived 10.94 11.97 0.001* 11.37 11.43 0.82 0.12 <0.001*

Susceptibility (1.59) 0.17) (1.11) (1.22)

Perceived 11.31 12 <0.001* 11.77 11.49 0.16 0.19 0.01*

Severity (1.13) (0.00) (0.49) (1.12)

Perceived 10.20 11.94 <0.001* 11.57 11.31 0.45 0.33 0.01*

benefits (1.32) (0.24) (0.88) (1.59)

Perceived 11.60 9.09 <0.001* 10.36 9.89 0.06 0.06 0.016*

barriers (0.70) (2.08) (2.18) (3.16)

Self-ability 9.74 11.80 0.001* 11.11 10.91 0.57 0.05 0.006*
(1.42) 0.47) (3.16) (1.74)

#p-value comparing between before and after outcomes within the intervention group using paired t-test

##p—value comparing between before and after outcomes within the control group using paired t-test

“p-value comparing between the two groups at baseline using independent t-test

" p-value comparing between the two groups at 3 months follow up using independent t-test

Glycemic status Changes in glycemic status
(HbAlc) from baseline to three months follow up visit are
shown in Table 3. Comparing glycemic status between the
intervention and the control group, no statistically significant

differences in HbAlc value were found (p=0.99). At three

months after the intervention was finished, the mean (95%
confidence interval) HbAlc for the intervention group was
8.08+1.66% as against 8.86+1.58% for the control group
(p=0.04) with a statistically significant difference.
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There was a statistically significant reduction in the
levels of HbAlc in the intervention group before and after
attending the program. The mean HbA 1¢ at baseline and three
months after, were 8.94+1.95% and 8.08+1.66%, respectively
(p<0.001), whereas there was no significant reduction in the
control group (8.95+1.65% at baseline versus 8.86+1.58% at
three months after, p=0.37) as shown in Table 3.

Oral hygiene status Comparing oral hygiene status
between the intervention and control groups, there was no
statistically significant difference in the mean OHI-S at baseline
(3.31£1.04 versus 3.18+0.73, p=0.56) whereas, after three
months follow up, the statistically significant difference of the
mean OHI- S was shown. The mean OHI-S of the intervention
group was 0.88+0.46 as compared to the control group which
was 2.994+0.97 (p<0.001) (Table 4).

Moreover, there was a statistically significant
reduction in OHI-S in the intervention group (3.31£1.04 at
baseline versus 0. 88+0. 46 at three months follow up,
p<0.001) However, there was no significant difference in the
control group (3.18+0.73 at baseline versus 2.99+0.97 at three

months follow up, p=0.11) as shown in Table 4.

Table3  Comparison of HbA Ic levels between and within the group.

Intervention Control +

Glycemic status p-value
group (N=35)  group (N=35)

HbAlc level at 8.94+1.95 8.95+1.65 0.99

baseline (%)

HbAlc level 3 8.08+1.66 8.86+1.58 0.04*

months after (%)

p-value " <0.001* 0.37

+  p-value comparing between the two groups using independent t-test
++ p-value comparing between before and after outcomes within group using

paired t-test

Table 4 Comparison of OHI-S between and within the group.

Control

group (N=35)

Intervention

p-value+
group (N=35)

Oral hygiene status

OHI-S at baseline 3.3141.04 3.18+0.73 0.56
OHI-S 3 months after ~ 0.88+0.46 2.99+0.97 <0.001*
p-valuet+ <0.001* 0.11

+ p-value comparing between the two groups using independent t-test
++p-value comparing between before and after outcomes within group using

paired t-test

Discussion

The results of this study demonstrate that the oral
health care program improved glycemic and oral hygiene
status in uncontrolled type 2 diabetes mellitus older patients
with chronic periodontitis.

After the completion of the program, glycemic
status, including HbAlc decreased in the intervention group
at three months follow up. HbAlc in the intervention group
decreased from 8.98% at baseline to 8.06% at the final visit.
Similar to other previous studies,lz’13 periodontal therapy in
diabetic patients could reduce HbAlc level from -0.36% to
-0.48% which were significantly different as compared to the
control group in three months after therapy was complete.
Simpson, et al."* found that periodontal therapy with or
without additional treatment can reduced HbA 1c by 0.29% at
3 months and 0.02% at 6 months after treatment was finished.
However, the previous study of the effect of periodontal
treatment alone in uncontrolled type 2 diabetes mellitus Thai
older subjects was not significant although HbA1C values for
the treatment group dropped by -0.2% three months after
completion of the treatment.” In addition, a previous study
has shown that the combination of lifestyle changes and
dental care program also decreased HbAlc 0.29% after 3-
months follow-ups whereas the HbAlc increased 0.09% in
the control group.”’ In line with this, our program that
combined the treatment and oral health education could
reduce HbAlc 0.92% in the intervention group within three
months.

Regarding the oral hygiene status, OHI-S in the
intervention group also improved after providing the oral care
program. Previous research papers show a similar result that
nonsurgical periodontal therapy and oral hygiene instruction
in type 2 diabetes subjects with chronic periodontitis can
reduce plaque index more than 80% within 3 months.'’ The
intensive oral hygiene care on periodontitis in type 2 diabetic
patients can significantly reduce plaque index at six months

after participating in that program."’
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Our study demonstrated that the health belief model
scores can be improved in the intervention group. Similar to
many previous studies, knowledge, behavior and attitude
toward type 2 diabetes and oral health have found to be

. . . 10,1820
increased after the intervention.

The model of oral
health care in Thai elderly with diabetes mellitus found that
the attitudes of oral health care had a higher average score
than before, behaviors of the oral health changed in improved
oral hygiene showed from reduced plaque index score.”
Similar to the model of oral health care in Thai elderly
diabetes mellitus patients, this model was applied from the
health belief model theory. After this program, they have had
a higher score in perceived susceptibility risk to periodontal
disease, perceived severity of the periodontal disease,
perceived benefits of periodontal prevention and reduced
plaque index score.”” These results showed the effectiveness
of the oral health care program to increase the perception
about diabetes mellitus and oral health among older people
with uncontrolled diabetes mellitus with chronic periodontitis
for three months.

The strengths of this study are 100% response rate,
double-blind randomized controlled trial technique, and used
biomarkers to examine outcomes. One of the limitations of
this study is short of time. In the future, we suggest to
incorporate a longer follow up period. Nevertheless, the oral
health care program had effects that could be used in routine

work by health-care workers in other health centers.

Conclusion

This oral health care program in older people with
uncontrolled type 2 diabetes and chronic periodontitis that
apply from the Health Belief Model can improved

perceptions, oral hygiene and, glycemic status within three

months.
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Consumption of Sugar-sweetened Beverages
and Knowledge among Dental Students

Vichayanrat T* Amornsuradech S* Karawekpanyawong R*

Abstract

The purposes of this study were to determine the sugar-sweetened beverages (SSBs) consumption and knowledge of sugars among Thai
dental students and explored the relationship between students’ knowledge, SSBs consumption, and BMI. The sixth-year dental students from 10
universities in Thailand answered the online beverage intake questionnaire (BEVQ). Association between gender, region, BMI, knowledge, and
SSBs consumption was analyzed by using the Chi-square test. Among 327 dental students, 67.3% had a moderate level of knowledge of sugar
consumption. The topics that students knew the least were the sugar intake recommended by WHO and the amount of sugar in various foods. The
average sugar consumption from SSBs was 42.03 grams per day among dental students. The SSBs that students drank mostly were freshly prepared
beverages (44.09%), soft drink (13.31%), and sweeten tea (8.5%). Students outside Bangkok were 1.8 times more likely to consume SSBs, compared
to those in Bangkok (95% CI: 1.2-2.8, p = 0.01). The SSBs consumption was significantly associated with the region of dental schools, but not
associated with gender, knowledge, and BMI. In summary, most dental students had moderate knowledge about sugar consumption and consumed
sugar more than WHO recommendation. The knowledge and practice in reducing sugar consumption should be more emphasized in the dental

curriculum. Dental organization should promote nutrition education, health policy and environment to decrease sugar consumption among dental

students.

Keywords: Sugar-sweetened beverages/ Dental student/ Thailand/ Sugar consumption/ Health promotion

Introduction

During the past decades, the trend of sugar-sweetened
beverages (SSBs) consumption is rising with heavy marketing
worldwide.' Disease burdens related to increased consumption
of free sugars, particularly in the form of SSBs, include
obesity,z’3 cardiovascular diseases,‘"5 dental caries,6 and
increased risk of type 2 diabetes.”® The mediated-effect of
SSBs consumption was globally estimated for 184,000 deaths
and 8.5 million Disability Adjusted Life Years (DALYSs), with
75% of these burdens occurring in low and middle-income
countries and highest proportional burdens among adults aged
20 to 44 years of age.9 In Thailand, the National Health
Examination Survey indicates that obesity (BMI > 25 kg/m’)
among population has been continuously increased from 2009-
2014, the obese female increase from 40.7% to 41.8%, and
28.4% to 32.9% among males."’ The sugar consumption in
Thais also significantly increased from an average of 76.19 g
per day in 2000 to 104.46 g per day in 2015," exceeding the
WHO recommendation of 10% of total energy intake of 50 g,

Received: March 12, 2020
Revised: June 08, 2020
Accepted: July 08, 2020

and far from 5% of total energy intake, which is 25 g per day
for additional health benefits.”” The proportion of total sugar
consumed in Thailand from SSBs sources has increased from
15% in 2000 to 21% in 2015, and the SSBs represented the
largest source of sugar consumption.B’14

SSBs is defined as “liquids that are sweetened with
various forms of sugar. These beverages include but are not
limited to, carbonated drinks, juices, and sports drinks'. The
previous study has indicated that SSBs are the most significant
contributor to the daily sugar intake.”” On average, a serving
of SSB size varying between 200 and 600 ml contains between
20 and 60 grams of added sugars, which accounts for between
4 and 12 % of daily energy intake.' As a result, the daily
consumption of one serving of SSBs per day could already be
considered

“over-consumption,” considering the WHO

guidelines of free sugars intake of no more than 5% of total

. 12,17
energy intake.

* Department of Community Dentistry, Faculty of Dentistry, Mahidol University, Bangkok.
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Considering the role of the health educator, the
dentist is one of the significant professionals who can advise
the patient directly about sugar consumption. Thus, dental
health professionals must receive adequate education in diet
and nutrition. However, dental graduates are likely to continue
to be incapable of providing effective nutrition counseling.lg
Although the correct knowledge about nutrition among dental
profession is essential, the study in the U.S. has indicated that
the hours spending on nutrition education are very low in many
dental schools and students have perceived that the lessons are
not relevant to their profession.lg However, the levels of
nutrition knowledge of dental graduates have not been
determined. At present, no study in Thailand has assessed the
dental student’s knowledge of nutrition-related to sugar
consumption. Besides, the trends of SSBs consumption among
college students become very popular in Thailand. The
National Survey of Food Consumption also indicated that
highest SSBs consumption was among 15-24 year old group,
and the trend is increasing continuously with the report
increased from 61.3% in 2013 to 83.7% in 2017."° A previous
study has indicated that university students consume a high
sugar diet, and the primary sources of sugar are SSBs with an
average of 118 g/ day,zo which is far from the WHO
guidelines.12 Therefore, this cross-sectional analytical study
aimed to explore the amount of SSBs consumption of the Thai
dental students, their knowledge of sugar consumption and to
explore the relationship between students’ knowledge, SSBs

consumption, and BML.

Materials and Methods

Participants The study population was the 6" year
dental students, the last year of study before graduation. All
ten universities in Thailand that had the 6myear dental
students were included in this study. The sample size was
calculated using Yamane’s formula®' (the total population of
the 6" year dental students in Thailand in 2017 was 662
according to the university student’s list reports), and the
acceptable sampling error of 0.05 with the compensation of a
60% response rate. The required samples were 415 dental

students with the proportional sampling between dental

students in Bangkok and other regions of 200 and 215 dental
students, respectively. The inclusion criteria were dental
students who currently studied in their 6" year or more. The
dental students who did not respond to the online or paper
questionnaire were excluded from the study.

The study protocol was approved by the Faculty of
Dentistry/ Faculty of Pharmacy Mahidol
Institutional Review Board (No. MU - DT/ PY - IRB 2016/

University

DTO079). This study was conducted in full accordance with
the World Medical Association Declaration of Helsinki.

Questionnaire development We developed a self-
administered questionnaire based on a beverage intake
questionnaire (BEVQ) by Virginia Polytechnic Institute and
State University.22 The types of SSBs in the questionnaire
were adjusted to Thai social and cultural contexts by using the
frequent SSB that mostly consumed by Thai students. Eight
levels of frequency were used including never, less than once
a week, once a week, 2-3 times a week, 4-6 times a week,
once a day, 2 times a day, and three or more times a day.

To determine the types and frequency of SSBs
consumed by students, we conducted a formative study by
interviewing ten dental students in each dental school in
Thailand about the types of beverage, frequency, and the
amount of consumption each time. Then we created an online
questionnaire. The online questionnaire was tested for content
validity with the fourth year dental students and three faculty
members from Mahidol University to assure the content
validity of the items, the understanding of questions, and
consistent interpretation among respondents. The feedback
from pilot testing was used to adjust the questionnaire, both
contents, grouping, and layout of the beverages for better
administration of the online version. Forty participants from
the fourth year dental students of Mahidol University
answered an online pilot questionnaire, and one week later,
retaking the same questionnaire to measure the stability of the
instrument over time. The test-retest reliability was assessed
by Spearman’s correlation.

The knowledge test about sugar consumption was
developed as 10 multiple-choice questions. The knowledge

topics included the diseases related to the over-consumption
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of sugar, the WHO recommendation of daily sugar intake, the
calculation of daily sugar consumption, the amount of sugar
in various beverages and fruits, and the levels of cariogenicity
among various food and drinks. The weight and height of the
students were asked in the questionnaire to calculate for their
Body Mass Index (BMI).

Data collection The weblink of the questionnaire
was sent to the representative of each university to distribute
to all 6" year dental students from November 2016 to March
2017. The three universities in Bangkok were approached on-
site after the first contact, while the universities outside
Bangkok were approached by sending the web link of
questionnaires through multiple contact persons and sending
personal reminders.

Data analysis The amounts of free sugar in grams
of each beverage were identified by the sugar amount labeled
on the container. For the freshly prepared beverages (i.e.,
frappes, smoothies, red/ green soda, cold sweeten milk,
coffees, and iced teas), the sugar amounts were estimated
from the coffee shop recipes. The total sugar consumption of
each beverage was determined by multiplying the frequency
per week by the sugar-containing in each beverage. To
quantify the sugar consumption per day, the total amount of
sugar in each beverage type was divided by seven days.
Descriptive statistics (mean and standard deviation) were
reported for the average amount of sugar consumption per
day, and the percentage of each beverage accounted for total
sugar consumption among dental students. Body mass index
(BMI) was calculated by dividing body weight (kg) by
height (m)’. In this study, BMI was categorized into 5 groups
according to WHO criteria for Asian people; less than 18.5
kg/m2 are underweight, 18.5-22.9 kg/ m’ are normal, 23.0-
24.9 kg/m2 are obese class I, 25.0-29.9 kg/m2 are obese class
II, and more than 30.0 kg/ m’ are obese class 1.~ The
knowledge scores were divided into low (0-4), medium (5-7),
and high (8-10). A chi-square test was used to examine the
association between students’ knowledge, BMI and sugar

consumption. The ANOVA was used to compare the

student’s SSBs consumption among different levels of BMI

and knowledge.

Results

Questionnaire reliability The test-retest reliability
showed no significant difference between the first and second
administration for an online questionnaire among the pilot
group. The first and second responses by the same dental
students were significantly correlated (r= 0.657, p< 0.001).

Characteristics of dental students in Thailand A
total of 327 dental students participated in this study, and 225
(68.8%) were female. The majority were representing dental
students in Bangkok (57. 2%), including Chulalongkorn
University, Mahidol University, and Srinakharinwirot
University. The students from a dental school outside
Bangkok, including Thammasat University, Rangsit
University, Western University, Khon Kaen University,
Chiang Mai University, Naresuan University, and Prince of
Songkla University accounted for 42.8%. According to BMI
criteria for Asians, 61.2% are normal, followed by
underweight (19.3%), obese class I (11.6%), obese class II

(7%), and obese class IIT (0.9%), respectively (Table 1).

Table 1 Characteristics of the dental students in Thailand (N=327)

Characteristics n (%)
Gender
Female 225 (68.8)
Male 102 (31.2)
Region of dental schools
Bangkok 187 (57.2)
Other regions 140 (42.8)
Central 71 (21.7)
Northern 36 (11.0)
Southern 8(2.5)
Northeast 25(7.6)
BMI
Underweight (less than 18.5 kg/mz) 63 (19.3)
Normal (18.5-22.9 kg/mz) 200 (61.2)
Obese class I (23.0-24.9 kg/mz) 38(11.6)
Obese class IT (25.0-29.9 kg/m’) 23(7)
Obese class III (more than 30.0 kg/mz) 3(0.9)
BMI
MeantS.D. (kg/m’) 20.77+2.8
Minimum - Maximum 14.7- 342

Note: S.D. = Standard deviation
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Knowledge of sugar consumption among dental
students in Thailand Most dental students correctly
answered the carcinogenicity of foods (92.7 %), diseases
caused by over-consumption of sugar (92%), and facts about
sugar in juices (88.7%). The students moderately knew the
properties of xylitol (72.2%), amount of sugar in Coca-Cola
Zero (65.7%), differences between whole milk and skimmed
milk (53.8%), and sugar levels in various fruits (40.7%). The
topics that dental students knew the least were daily sugar
intake recommended by the World Health Organization
(WHO) for adults and children (27.2% and 25.1%,
respectively), and the amount of sugar calculation compared
to WHO recommended guideline (25.4%) (Table 2).

Overall, the mean knowledge score was 5.83+1.61.
The students from dental schools in Bangkok had a
knowledge score of 5.70+1.64 compared to those from other
regions that had a mean score of 6.02+1.56. When divided
into each region, students from the northeast region had the
highest knowledge score of 6.72+1.51 (Table 3). When
divided into knowledge levels, most dental students had a
medium level (67.3%), followed by a low level (18.0%) and

a high level (14.7%). When comparing among regions, the

majority of dental students in Bangkok had medium
knowledge level (64.7%), and it was similar to other regions
(70.7%). No significant relationships were found between
knowledge level among dental students in Bangkok and other

regions (p=0.187).

Table 2 Knowledge of sugar consumption among dental students in
Thailand (N=327)

Correct answer

Topic of Knowledge
n %
1. Diseases that are caused by consuming too 301 92.0
much sugar.
2. Daily intake of sugar recommended by the 89 27.2
World Health Organization (WHO) for
adults.
3. Daily intake of sugar recommended by the 82 25.1
World Health Organization (WHO) for
children.
4. Amount of sugar calculation compared to 83 25.4
‘WHO recommended guideline.
5. Differences between whole milk and 176 53.8
skimmed milk.
6. Amount of sugar in Coca-Cola Zero 215 65.7
7. Amount of sugar in various fruits. 133 40.7
8. Properties of Xylitol. 236 72.2
9. Facts about sugar in juices. 290 88.7
10. Level of carcinogenicity of 3 selected foods 303 92.7

Table 3 Knowledge scores and levels among dental students in Thailand (N=327)

Knowledge level, n (%)

Knowledge Scores

Respondents Low Medium High .
(score 0-4) (score 5-7) (score 8-10) ML, W
Bangkok 40 (21.4) 121 (64.7) 26 (13.9) 5.70+1.64 2-10
Other regions 19 (13.6) 99 (70.7) 22(15.7) 6.02+1.56 1-10
Central 12 (16.9) 50 (70.4) 9(12.7) 5.89+1.56 2-10
Northern 4(11.1) 29 (80.6) 3(8.3) 5.67+1.48 1-9
Southern 1(12.5) 4(50.0) 3(37.5) 6.63+1.41 4-8
Northeast 2(8.0) 16 (64.0) 7(28.0) 6.72+1.51 3-9
Total 59 (18.0) 220 (67.3) 48 (14.7) 5.83+1.61 1-10

Sugar consumption among dental students As
reported by students, the most sugar consumptions were from
freshly prepared beverages (44.09% ), soft drink (13.31%),
and tea (8.50%), respectively (Table 4). The freshly prepared

beverages included frappes, smoothies, red/ green soda, cold
milk, coffees, and iced teas. The report of other beverages

included energy drinks, beauty drinks, and alcoholic drinks.
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Table4 Total sugar consumption from each type of beverages (N=327)

Type of beverages %
Unsweetened milk 8.05
Yogurt drink 5.04
Sweetened milk (Chocolate milk, Strawberry Milk, Coffee 4.38
milk)
Soybean milk 5.93
Tea (Iced tea, Green tea, White tea, Chrysanthemum tea, 8.50
Lemon tea, Herbal tea)
Coffee 1.17
Juice 4.12
Soft drink 13.31
Freshly prepared beverages 44.09
Other beverages 5.41

The students’ sugar consumption, according to the
region of dental schools, is shown in Figure 1. The students
from the central region reported the highest sugar consumption
(51.64 gram per day), followed by those from the northeastern
region (47.96 gram per day). The students from dental school
in Bangkok reported the lowest sugar consumption from SSB
(37.59 grams per day). Overall, the average sugar consumption
from SSBs was 42.03 grams per day among dental students.
The mean sugar consumption from SSBs was not significantly
different among different BMI levels (p =0.105), and among
different knowledge levels (p=0.141) (Table 5).

60.0
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Figure 1 The average amount of sugar consumption from SSBs by

university regions

Table 5 The amount of sugar consumption from SSBs among different
BMI and knowledge levels (N=327)

Sugar consumption

from SSBs (g/day)
N Mean S.D. p-value

BMI 0.105

underweight 63 38.92 30.6

Normal 238 40.96 34.89

Obese I-I1I 26 59.39 105.03
Knowledge 0.141

Good 48 32.86 25.17

Fair 220 41.95 35.36

Poor 59 49.79 74.25
SSBs = Sugar-sweetened beverages
BMI = Body Mass Index

Association between gender, region, BMI,

knowledge, and sugar consumption Overall, 62.1 % of the
sixth year dental students consumed sugar more than 24
grams per day, which is over than the WHO recommended
level. The amount of students’ sugar consumption was
significantly associated with the region of dental school.
When compared to students in Bangkok, the students in other
regions were 1.8 times more likely to consume sugar from
SSBs (95% CI: 1.15-2.89, p = 0.011). About half of dental
students in Bangkok dental school consumed sugar over 24
grams per day (56.2%). Most dental students in other regions
consumed sugar over 24 grams per day (70.0%).

No significant relationships were found between
gender, body mass index, knowledge, and daily SSBs intake.
More than half of male and female students consumed sugar
over 24 grams per day (62.7% and 60.8%, respectively). The
students who had BMI in the obese category consumed sugar
over 24 grams per day at 67.7%, while 60.7% of those who
were underweight and normal weight consumed sugar over

24 grams per day (Table 6).
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Table 6 Association between gender, region, BMI, knowledge, and sugar consumption

Sugar consumption, n (%)

Factor OR 95%CI p-value
0-24 g/day > 24 g/day
Gender
Female 84 (37.3) 141 (62.7) 0.92 0.57-1.49 0.745
Male 40(39.2) 62 (60.8)
Region of dental schools
Bangkok 82(43.9) 105 (56.1) 1.80 1.15-2.89 0.011*
Other regions 42(30.0) 98 (70.0)
BMI
Underweight - normal 103 (39.3) 159 (60.7) 1.36 0.76-2.41 0.297
Obese (class I-11I) 21(32.3) 44 (67.7)
Knowledge
Good 23 (47.9) 25 (52.1) 1.62 0.88-3.00 0.122
Fair-Poor 101 (36.2) 178 (63.8)

*Chi-square test, statistical significance at p<0.05.

Discussion

Overall, about 62% of Thai dental students
consumed sugar more than WHO recommendation with an
average of 40 grams per day. In this study, freshly prepared
beverages were the most popular among dental students.
During recent years, the coffee shops and dessert café were
the growing trend and increase the sweet drink menu that is
popular especially among young generations. With the
unawareness of sugar-containing in these drinks, it is more
chance that people have consumed SSBs more than in the
past. Since freshly prepared beverage is the most contained
sugar and sweetened ingredients, the students who often drink
this beverage were more likely to have high sugar
consumption. From our study, a glass of freshly prepared
beverages contained approximately 40 grams of sugar, which
is already higher than the amount of total sugar intake
recommended per day. The second most frequent SSBs
consumption was a soft drink. Other study showed that soft
drink was the most popular drink in adolescents, which may
be difficult to compare because freshly prepared beverages
were not examined in their s‘fudy.24’25

Dental students in other regions had more average
sugar consumption from SSBs than those in Bangkok. The
result was in contrast with the previous study that SSBs
consumption in urban was higher than in rural areas.”® The

student’s SSBs consumption may be related to environmental

factors and schedules. We hypothesized that the dental

students outside Bangkok were more likely to stay in the
dormitory environment that may increase the access and
exposure to SSBs. The previous study also indicated other
factors associated with heavier SSBs consumption, including
those who had less education, were single, or who smoked or
drank alcohol.” Changing lifestyle and eating habits during
the transitional period from secondary school to the university
were also reported to affect weight gain among university
students.”’

Daily sugary beverage consumption in both males
and females was not statistically different in this study. Our
results were comparable to the previous study that the sugar
intake and percentage of sugars to the total dietary energy
intake were not significantly different across gender.28 Other
demographic characteristics such as place of residence and
income were also found associated with sugar consumptions.
A study in South Korea found that male and female in higher
income groups showed higher odds of consuming total
SSBs.”

The SSBs consumption was not significantly
different among five BMI groups in our study. Our results
were similar to the recent study in South African University
that the mean added sugar intake did not differ significantly
across the BMI categ.gories.25 Besides SSBs consumption,
eating behaviors, including other calory food besides sugar
and physical activity, may lead to weight gain and non-

. . . . 8,30
communicable diseases such as diabetes, and obesity.
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A national analysis in China reported that participants with
high SSB consumption had a higher odds ratio than non-
consumers for having ‘abdominal obesity’ after adjustment
for age, sex, socioeconomic status, diet, and physical
activity.31

However, the study did not find association
between SSB consumption and general obesity or
hypertension in children and adolescents.” The cohort study
in Thai population indicated BMI as a mediator of the
relationship between the consuming SSBs once or more per
day and diabetes incidence.” Nonetheless, several studies and
previous systematic review concluded that SSB consumption
promotes weight gain in children and adults™*

Our study, however, indicated that only 14 percent
of dental students had good level of knowledge of sugar
consumption. The topics that most students answered
correctly were about disease and effects caused by over-
consumption of sugar. The topics that students knew the least
were the sugar intake recommended by WHO and the amount
of sugar in various foods. Our results showed no difference in
knowledge between dental students in Bangkok and other
regions. These findings indicate that dental schools should
emphasize more on the sugar consumption issues in their
curriculum, including the guidelines for healthy eating
behavior, the amount of sugar consumption, and practical
knowledge to choose the healthy foods and drinks. Since
dental students will be the future dentists who are very
important health care providers and leaders in health
promotion, this knowledge and information were very crucial
for students.

Our result was similar to previous studies that no
relationship was found between knowledge and daily sugar
intake.” The result contradicted with another study in U.S.
college students that less knowledge was associated with high
SSBs consumption only among overweight students and
overweight status was a modify effect of SSBs knowledge
and SSBs consumption.24 The previous study in UK found
that factors associated with higher consumption of SSBs
included being a younger adult, being overweight/obese,
having shorter education, eating meals or snack foods while

watching television, and skipping breakfast.”* Besides

knowledge, several social and environmental factors could be
the determinants of SSBs consumption, including parental
and home environment,” exposure to the sales promotion,36
affordability to purchase,37 SSBs tax and its awareness.' "
While the nearest to the points of vendors was hypothesized
to be related to SSBs consumption, the study in New York
City found that food environment could not predict the SSBs
(:onsumption.40 The future study should explore about the
access of convenience stores or the sources of SSBs
purchasing or consuming for the environmental information
that is specific to the groups, which may imply the policy
implication to reduce SSBs consumption.

The proportion of genders in our study was similar
to the overall dental students in Thailand; the ratio between
female and male was approximately 2:1. However, due to the
higher number of students that we contact in Bangkok, the
proportion between students in Bangkok and other regions
was slightly different than expected. The majorities of dental
students were normal BMI with an average of 20.8 kg/m’,
similar to the previous study studied in Thai undergraduate
students (20.3 kg/m2).20

To our knowledge, there has been no study about
SSB consumption in dental students and this result was
alarming. While the college students in health sciences
including dentistry may seem to have higher knowledge in
nutrition, their knowledge may not correspond with
behaviors. Our presentation suggested that both knowledge
and sugar consumption behaviors among dental students must
be improved.

The limitation of this study may include the
underreporting of sugar-sweetened beverage intake, which
has been reported in dietary survey research. """ However,
sugar-sweetened beverage consumption of Thai dental
students in this study was higher than WHO
recommendations, even if it was underestimated. Since the
SSBs are less satiating than solid food, it needs a higher
volume to make people feel satisfied or full. ¥ Therefore, it
tends to be consumed in more volume than general food and

may cause over-consumption. While the trend of SSB

consumption is increasing and linked to unhealthy conditions
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in many countries,”™”' dental school which is a health
institution should take the important role to advocate the
water drinking to replace SSBs as a mean to reduce sugar
consumption. The findings from this study also support more
nutritional education in dental curriculum, which should
accompany with promoting healthy policy and environment

in dental schools to reduce sugar consumption among dental

students.

Conclusion

The majority of dental students consumed sugars
more than WHO recommendation and had a moderate level
of knowledge about sugar consumption. The amount of SSBs
consumption was significantly associated with the region of
dental school. No significant relationships were found
between gender, body mass index, knowledge, and daily

sugar intake.
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The Stability of Immediate Implant Placement
in Posterior Region: a Six-Month Study

Somraj B* Panyayong W* Chuenjitkuntaworn B* Amornsettachai P* Suphangul S*

Abstract

The purpose of this study was to evaluate implant stability change during the healing period after immediate implant placement, in order
to determine the appropriate time for implant loading in the posterior teeth. The hydrophilic SLA surface tapered implants were immediately placed
after posterior teeth extraction. The stability of the implants was obtained using resonance frequency analysis, and presented using implant stability
quotient (ISQ) values. The stability measurements were performed immediately after placement (0 week), and at 1 week, 2 weeks, 4 weeks, 8 weeks,
12 weeks and 24 weeks after implant placement, respectively. The implants achieved prosthesis after 6 months of placement. A total of 23 patients
with 23 implants were included in this study. After immediate placement, all the implants had high primary stability (ISO=74.03+5.63). The ISQ
values were observed to be lowest 4 weeks after placement (71.82+6.17) before gradually increasing over the 24-week measurement period
(81.59+3.94). There was a significant correlation (p<0.001) found between mean ISQ and time. The present study demonstrates that implant
stability change is correlated with time, with all the immediate implants placed in posterior teeth having high primary stability. The implant stability

gradually decreased over 4 weeks, before gradually increasing until week 20, and subsequently decreasing thereafter. During the healing period,

implant stability did not decrease below an ISQ 70, indicating high stability that is sufficient for immediate loading.

Keywords: Dental implant/ Osseointegration/ Resonance frequency analysis/ Tooth extraction

Introduction

Dental implants have become a popular choice to
replace missing teeth due to their high success rate. The
successful implants have to achieve and maintain stability.
The stability of an implant is defined as the absence of clinical
mobility; however, an implant retains micro-movement when
a load is applied. There are several directions of load during
implant function (axial, lateral and rotational), with a stable
implant displaced in the direction of load before returning
back to its previous position when the load is removed. The
stability of implant is crucial for the implant survival. !

Implant stability can be measured using several
methods including clinical perception, percussion test,
reverse torque test, cutting torque resistance analysis,
Periotest and resonance frequency analysis (RFA).

The RFA technique is a widely non-invasive

implant stability analysis method. It has been used in several
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Accepted: April 14, 2020

recent experimental and clinical studies. The principle of
RFA is to apply lateral force to an implant with radio
frequency to establish implant micro-movement and provides
information about the stiffness of the implant surface and the
contact bone."”

The RFA technique involves attaching a small
transducer made of commercially pure titanium, directly
attached to the implant fixture. The transducer contains 2
piezoceramics, one is excited with a sinusoidal signal to
vibrate the transducer, and the flexural resonance frequency
is observed by the other piezoceramic. The output signal is
amplified by a charge amplifier before interpretation, while
the excitation signal is produced by the frequency response
analyzer, which produces and receives the amplified output
signal via personal computer. The excitation signal is a sine

wave varying in frequency from 5 to 15 KHz with a peak
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amplitude of 1 volt. The measurement outcome is a resonance
frequency at peak amplitude when the frequency is plotted
against the amplitude of the output signal, reflecting the
micro-mobility of the implant. A greater resonance frequency
implies less implant micro-movement."”

The early generation RFA devices were not suitable
for chairside usage due to the large amount of cord and
equipment size, whereas the new generation of RFA devices
have been developed to be cordless and convenient to use.
The transducer is a small metallic rod with a magnet on top,
which is attached directly to the implant fixture by screwing
into the inside thread of the implant. The frequency response
analyzer is a wireless probe, which produces a magnetic pulse
to excite the magnet by vibration, inducing an electronic
voltage in the probe coil."” The resonance frequencies of the
implant are achieved and calculated via a mathematical
algorithm and displayed as an “Implant Stability Quotient
(ISQ)”. The ISQ is an arbitrary unit, ranging between 0 and
100, used instead of the resonance frequency expressed in
KHz for convenience. Therefore, the ISQ corresponds with
the resonance frequency.

The ISQ is related to implant micro-movement™,
with a higher ISQ indicating a high implant stability. A
number of studies have reported implants with an ISQ value
less than 60 to indicate low stability and a sign to continue
monitoring. Alternatively, implants with an ISQ value of
more than 70 suggests high stability and the ability to perform
immediate loading.”"

The stability of implant consists of primary stability
and secondary stability. The primary stability of an implant is
achieved upon the mechanical engagement of the implant
with the surrounding bone, a requisite for successful
osseointegration. The factors affecting primary stability
include bone quality and quantity, and the surgical technique
and implant design, whereas secondary stability depends on
primary stability, bone remodeling and implant surface
design.” During the healing process, primary stability

decreases and is substituted with secondary stability, i.e.,

osseointegration. Therefore, there is a period when the
implant has a low stability before it gradually increases ", this
transition period is critical and may affect the success of the
implant.

In general, after tooth extraction, the tooth socket
will be left for at least 4 months to heal before implant
placement. The healed bone provides a better quality and
quantity of bone, nevertheless it is a long waiting period for
the implant patients, and hence the immediate implant
placement protocol is an alternative option. 8

The immediate implant placement refers to the
implant placement immediately following tooth extraction. A
potential advantage to the patient is that immediate implant
placement can be performed under the same surgical
procedure as the tooth extraction. Therefore, it can reduce the
number of surgical procedures, reduce overall treatment time,
and produce the optimal availability of existing bone.
However, there are also several disadvantages; it does not
create an optimal implant placement and anchorage, it
compromises the optimal outcome due to the thin biotype,
there is a potential lack of keratinized mucosa for flap
adaptation, an adjunctive procedure may be required, and
technique sensitivity.” There is a 98% survival rate after
immediate implant placement in the posterior teeth, but there
is no significant difference in implant survival when
comparing immediate to delayed molar implant
placement. 1

It is known that bone quantity and quality are
associated with primary stability, which is necessary for the
secondary stabilitylo, with the tooth socket after tooth
removal, having a lower quantity and quality of bone. Smith
and Tarnow (2013)]6 classified the molar extraction site for
immediate implant placement into three types: type A socket,
which has adequate septal bone for complete engagement of
the implant; type B socket having a septal bone within the
socket but not enough to circumferentially contain the
implant; and a type C socket, with no septal bone to stabilize

the implant, so it engages with the surrounding walls of the
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socket. The use of immediate implants has the benefit of
reducing treatment time: however, there is more concern
about stability, especially in posterior teeth, where the wide
gap between the implant and tooth socket may compromise
its stability.'®

The purpose of this study was to evaluate implant
stability change during the healing period after immediate
implant placement, in order to determine the appropriate time

for implant loading in the posterior teeth.

Materials and Methods

The subjects were dental patients who attended the
Faculty of Dentistry, Mahidol University for treatment. The
inclusion and exclusion criteria are shown in Table 1.

The study was approved by the local ethics
committee (Faculty of Dentistry/Faculty of Pharmacy,
Mahidol University, Institutional Review Board, COA. No.
MU-DT/PY-IRB 2017/029.2804). All subjects had the study
procedures explained and provided the written informed
consent to participate in this study. CBCT was taken in all

subjects for proper treatment planning.

Table 1 Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

1. Age >18 years. 1. Smoking (>10 cigarettes/day).
2. ASACLIorll 2. Pregnancy.
3. Posterior tooth 3. Received immunosuppressant
(premolar or molar drugs.
tooth) required 4. Received bisphosphonate drugs.
extraction due to 5. History of head and neck
unrestorable or crown- radiation.
root fracture with 6. Severe chronic periodontitis
planned replacement tooth.
with a dental implant. 7. Active infection in the area of

implant placement.

The surgical procedures were performed by one
experienced surgeon. The surgery was performed under local
anesthesia, and the tooth removed using a less traumatic
technique (Figure la). Implant placement was performed
immediately after tooth removal. The implants used were
Titanium-Zirconia  alloys  (Roxolid®,  Straumann®,
Switzerland), bone level tapered implants with hydrophilic
SLA surface (SLActive®, Straumann®, Switzerland) and a
4.1 or 4.8 mm diameter, and 10 or 12 mm length. The
osteotomy was prepared according to the manufacturer’s
guidelines (Figure 1b). The position of the implants was
followed the ideal prosthetic position, engaged with the septal
bone in a multi-root tooth, or surrounding bone socket wall,
and 2-3 mm below the tooth socket (Figure 1c¢).

After implant placement, the implant stability was
determined with an RFA device (Mega ISQ™, MEGA’GEN,
South Korea). The transducer (Smartpeg™, Osstell AB,
Sweden) was screwed into the implant fixture until it was
finger tight (Figure 2a, 2b). The RFA device probe was then
held perpendicular to the tip of transducer without any contact
(Figure 2c), and the device measured the implant stability,
which was displayed in ISQ units. The implant was measured
in 4 directions; buccal, lingual, mesial and distal,
respectively. The measurement was repeated 3 times at each
site and the mean value was calculated. The implant stability
was recorded as the average ISQ over the 4 directions.

The gap between the implant fixture and tooth
socket was filled with bone graft (Cerabone®, botiss,
Germany) (Figure 1d). The customized healing abutment was
fabricated with a Ti-base (Variobase®, Straumann,
Switzerland) and bis-acryl (Protemp™ 4, 3M ESPE,

Germany) to cover the tooth socket with no contact to the

opposing tooth (Figure le & f).
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Figure 1 (A) Less traumatic tooth removal. (B) Tooth socket was prepared for implant placement according to the manufacture’s protocol. (C)

Implant placement. (D) The gap was filled with bone graft. (E) The customized healing abutment was inserted. (F) There was no any

contact with healing abutment of implant.

Figure 2 (A) The transducer was screwed into the implant fixture with the holder. (B) The transducer attached to the implant fixture. (C) The

RFA device probe was held perpendicular to the tip of transducer without any contact.

Patients were followed up after implant placement,
and the ISQ measurements were performed during these
visits. The healing abutment was removed and the transducer
was attached to measure the ISQ following the measurement
protocol. The ISQ measurement was performed by one
operator and recorded at 0 week (immediately after implant
placement), 1 week, 2 weeks, 4 weeks, 8 weeks, 12 weeks and
24 weeks, respectively. After 6 months post-implant
placement, the prosthesis was achieved by a prosthodontist.
Statistical analysis was conducted using a linear mixed model
(SAS Studio 9.2, SAS institute) to analyze the relationship
between implant stability (ISQ) and the 7 time points after
implant placement. All data are expressed as mean =+ standard

deviation (SD.)

Results

A total of 23 patients (13 females and 10 males)
aged 50.1 years (range: 26 to 72 years) volunteered to take
part in this study. A total of 6 premolars and 17 molars were
extracted and replaced with implants immediately after
extraction. The reasons related to tooth extraction included
unrestorable (73.9%) and crown-root fracture (26.1%). A
total of 8 implants were placed in the maxilla and 15 implants
were placed in the mandible, with no implant failures.

The stability of the implants, as ISQ, were obtained
immediately after implant placement and recorded at week 0.
The implants were followed up and measured at 1,2, 4, 8, 12,
and 24 weeks after implant placement. The implant placement
was divided into 2 groups; the first group had implants placed
in the maxilla, and the second group had implants placed in

the mandible. The outcomes are shown in Table 2.
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Table 2 The mean ISQ and standard deviation at each observational time point.

Maxilla Mandible All sites
Week
N Mean ISQ + SD N Mean ISQ + SD N Mean ISQ + SD
0 7 76.07 +4.11 15 73.08 + 6.10 22 74.03 +5.63
1 8 73.38 +4.23 15 73.17 + 6.08 23 73.24+5.41
2 5 74.50 +3.22 9 70.42 + 6.29 14 71.88 +5.63
4 7 75.46 +£3.25 15 70.12 + 6.54 22 71.82+6.17
8 5 77.25 +3.96 7 79.07 +5.36 12 78.31+4.72
12 8 78.16 +£3.22 15 78.92 +4.69 23 78.65 +4.17
24 8 80.16 +3.86 15 82.35+3.89 23 81.59 +3.94

After implant placement, all the implants had high
primary stability with an ISQ>70 (74.03+5.63). The ISQ
gradually decreased to its lowest value after 4 weeks
(71.82+6.17) before rapidly increasing until 8 weeks post
placement. Subsequently, the ISQ was observed to gradually
increase (Figure 3).

Considering the stability of implant placement in
each arch. After the first week, the ISQ of the implant placed
in the maxilla decreased to its lowest value (73.38+4.23)
before gradually increasing until week 24 (Figure 3). In the
mandible, the ISQ slightly changed over the first week after
placement, before rapidly decreasing at the 2 weeks, and
reaching its lowest value at 4 weeks (70.12+6.54). The ISQ
rapidly increased during week 4 to 8, before gradually
increasing until week 24 (Figure 3). In comparing the
implants placed in maxilla and mandible using the unpaired
t-test, there was no significant difference found between
implant placed in maxilla or mandible at 1, 2, 4, 8, 12 weeks
(p=0.28,0.14, 0.07, 0.32, 0.63, respectively). But at the end
point of observation (24 weeks), the ISQ of the mandible
implant (82.35+3.89) was higher compared with the implant
placed in the maxilla (80.16+3.86) with a statistically

significant difference (p=0.02).

The correlation between implant stability (ISQ) and
time was performed using a linear mixed model; the equation
is presented in Table 3.

It was found that the correlation between implant
stability and time was statistically significant (p <0.001), with
stability initially decreasing and reaching its lowest value at
week 4, before reaching its highest value at week 20 (Figure
4). In regard to placement location (maxilla and mandible),
the stability changed over time in the mandible with
statistically ~ significant (p<0.001) as the curvilinear
relationship; however, the correlation between maxillary
implant stability and time was also statistically significant
(p=0.04) but was not the curvilinear relationship as in

mandible (Table 3) (Figure 4).

Implant stability
(1sQ)
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Figure 3 The ISQ changed over the time.
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Figure 4 The correlation between the implant stability (ISQ) and time

(Week).

Table 3 The linear mixed model equation.

Linear mixed model equation

ISQ of all site implants* =73.76 +0.7821t + 0.07183t - 0.00559¢

ISQ of implants placed in =75.68 + 0.4641t + 0.02649¢ - 0.00225¢

maxilla’

ISQ of implant placed in =72.91 + 1.0089t + 0.09850t - 0.00737t’

mandible’

t=week-7 * coefficient p-value of t, tz, <0.001
" coefficient p-value of t, tz, = 0.04, 0.38, 0.26 respectively
* coefficient p-value of t, tz, t <0.001

Discussion

The main findings of the present study found that a
correlation exists between implant stability and the time after
immediate implant placement.

The present study demonstrated that the immediate
implant placement in the posterior tooth, had a high primary
stability. We observed the primary stability to be higher
compared with previous studies conducted in the anterior and
premolar teeth.' It may be speculated that this is related to
the majority of posterior teeth bone sockets having a septal
bone for implant engagement, while the bone sockets of
anterior teeth, and mandibular premolars, have no septal
bone. Thus, they have to engage with the surrounding bone

wall, as the type C socket provides less primary s‘cability.]6

After implant placement, the primary stability
gradually decreased over the course of the wound healing
process, and was replaced with the secondary stability. So,
there would be the implant stability dip period. The present
study found that after placement, implant stability gradually
decreased over the initial 4 weeks before subsequently
increasing.

Lang et al. (2011)"* studied the histological change
around hydrophilic SLA surface implant placed in human
bone. After 2 weeks, the beginning apposition of new bone
was visible over large areas of the implant surfaces. After 4
weeks, new bone was found coating a thin layer on both the
implant surface and old bone, and the struts of woven bone
trabeculae extending from the old bone towards the implant
surface. An advanced stage of bone maturation was indicated
after 6 weeks. In comparison to study in the anterior and
premolar teeth, we presently observed implant stability
increasing after 4 weeks. This longer delay may be due to the
wide gap between the implant surfaces and bone socket of
posterior tooth. The newly formed bone appeared to be
extending from the old bone, as a tooth socket to the implant
surfaces, possibly indicating that more time is required for
new bone formation to fill the wide gap.

After 4 weeks of placement, the implant stability
rapidly increased until 20 weeks, before decreasing as a
consequence of bone remodeling.]8 In the present study, we
only used a 6-month follow up of the patients, therefore
further studies may be designed to observe the change of
implant stability over an extended period.

There was a study compared the stability between
immediate loading and early loading of the implant placed in
healed site in posterior mandible. The mean value of primary
implant stability was ISQ 76.924+0.79. No statistically
significant differences were found between groups along 52
weeks of observation. After 5 years of follow up, the survival
rate of both groups was 100%. The study concluded that the
ISQ value more than 70 indicated high implant stability and

could be immediate loading.8
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Despite having a period when implant stability
decreased in the present study, the stability of all immediate
implants remained higher than an ISQ of 70, indicating high
stability, which suggests that immediate loading of the
implant can be performed.”"

The immediate implants placed in the posterior
maxilla had high primary stability and a generally less change
in implant stability over the healing period. The stability of
the implants was slightly decreased during the first week after
initial placement before increasing. The secondary stability
relates to bone formation cells”, with the maxilla exhibiting
greater blood supply that can deliver more cells into the
wound. This may explain why the stability of the immediate
implants placed in the maxilla had less stability change
compared with the mandible. At 24 weeks after implant
placement, the implant surrounding bone was complete
healing, the mandible was higher bone density compared with
the maxilla”, so higher implant stability was observed in
mandible.

In line with the traditional loading protocol,
implants are typically left with no force applied after
placement for a period of 3 months in the mandible, and 6
months in the maxilla. The excessive forces on the implants
during the healing period may jeopardize the
osseointegration.zo_22 The implants should only be loaded
when it achieves complete osseointegration, or in other
words, when the implant has adequate stability. The present
study showed that the immediate implant placed in posterior
teeth had high implant stability. Although there was a
decrease in stability over the initial 4 weeks period after
placement, the implant stability did not fall below a value of
ISQ 70 during the healing period, indicating immediate
loading can be applied.HO The implant stability change after
immediate loading of posterior immediate implant is
interesting, and is worthy of further study. Finally, in regard
to the timing of prosthesis fabrication, besides the stability of
implant, the healing of the surrounding soft tissue around the
implant could be considered to be both aesthetic and

functional.

Conclusion

The present study demonstrates that implant
stability change is correlated with time, with all the
immediate implants placed in posterior teeth having high
primary stability. The implant stability gradually decreased
over 4 weeks, before gradually increasing until week 20, and
subsequently decreasing thereafter. During the healing
period, implant stability did not decrease below an ISQ 70,
indicating high stability that is sufficient for immediate
loading. For further study, immediate loading after immediate

placement may be considered.
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Establishing Esthetic Lateral Cephalometric
Values for Thai Adults after Orthodontic Treatment

Sutthiprapaporn P* Manosudprasit A** Pisek A** Manosudprasit M** Pisek P** Phaoseree N** Manosudprasit A**

Abstract

Lateral cephalometric norms were developed and analyzed to define a pleasing profile and establish a treatment goal for each patient.
However, there has been no consensus in Thai orthodontists in how a pleasing profile should be posttreatment. The purpose of this study is to
develop the esthetic lateral cephalometric values in Thai adults with pleasing profile after orthodontic treatment and to compare values between
males and females. The lateral profile photos from 18-37 year-old individuals who underwent orthodontic treatment were transformed to black
silhouette and evaluated by 4 Thai orthodontists. The Likert 5-point scale was used to judge the attractiveness. Two hundred lateral cephalometric
radiographs (100 males and 100 females) from the patients who had the pleasing profile were recruited. Thirty-five linear measurement values, 33
angle measurement values and 2 facial height ratios were measured and analyzed. Independent t-test or Mann-Witney U test was used to compare
the data between genders. The results showed that the profile attractiveness evaluation on a Likert 5-point scale in males and females was 15.4+1.9
and 15.6+2.1, respectively. For lateral cephalometric analysis, females showed a significant flatter profile, upturned nose tip, upper and lower lips
and chin protrusion than males. The upper and lower anterior teeth were more protruded in females. The anterior cranial base, maxillary and

mandibular length were significantly larger in males. Our results have demonstrated that distinctive cephalometric goals were needed in order to

achieve the pleasing profile in different genders.

Keywords: Lateral cephalometric analysis/ Orthodontic treatment/ Silhouette photo

Introduction

A patient usually seeks orthodontic treatment because
of malocclusion and facial esthetic concerns. Cephalometric
norms were developed as a tool to help orthodontists explain
the definition of a pleasing profile, which is useful for
diagnosis and treatment plan on each patient. Many
researchers have analyzed these data by using the well-known
analysis such as Downs, Steiner and Ricketts.™ The classical
cephalometric standards were mainly based on Caucasians
population, but it seems that cephalometric standards used for
one ethnic group might not be applicable for the others. The
cephalometric for Thai norms were reported in many articles.
The initial study began in 1975 by Mathurasai and
Laosuthiwong, using archial analysis on Thai females. They
found that the lateral profiles were almost s‘rraight.4 A larger
population was done with students in Bangkok by Suchato and
Chaiwat in 1985, which they established the cephalometric

standard of Thai adults, but they only emphasized on skeletal
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and dental measurements and concluded that the skeletal was
more protrusive than Caucasians’, and the dental pattern was
mostly bimaxillary protrusion.” Several studies also found the
similar results.*” In contrast, in 2004, Visetsiri et al. studied 30
most beautiful Thai females including Thai beauty queens,
actresses and models. They found flatter profiles with
prominent chins, which were different from the previous
reports.S This demonstrated that in the 21% century, Thai
opinions on what was considered to be an appealing facial
profile have changed from the past. To date, Thai perception
of facial esthetic still needs to be clarified, and it is
orthodontists’ responsibility to make sure that the given
orthodontic treatment achieves an optimum esthetic result.
Therefore, this study aimed to develop the esthetic lateral
cephalometric values in Thai adults with pleasing profile after
orthodontic treatment and to compare values between males

and females.

* Residency Training Program in Orthodontics, Department of Preventive Dentistry, Faculty of Dentistry, Khon Kaen University, Amphur Muang, Khon Kaen.
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Materials and Methods

This study was a retrospective cross-sectional study.
The patients recruited underwent orthodontic treatment at
Department of Orthodontics, Faculty of Dentistry, Khon
Kaen University, Khon Kaen, Thailand from year 2012-2019.
These followings were included: no history of facial trauma
or severe injury of dentofacial structures, no congenital
diseases, syndromes or abnormality of growth involving
facial anomalies, and no previous history of cosmetic plastic
surgery of face (rhinoplasty, lip surgery or chin correction).
296 lateral facial photographs were obtained in natural head
position and edited by Adobe Photoshop CS6 (Adobe
Systems Incorporated, San Jose, CA, USA) to create black
silhouette images (Figurel). Then, the images were displayed
on 14 inches laptop computer with the resolution of
1920x1080 and evaluated by 4 Thai orthodontists using the
Microsoft power point 2016 program. Two orthodontists
were certified by the American Board of Orthodontics with 5
years of the orthodontic experience, and 2 orthodontists were
certified by MOrth RCSEd Diplomate with more than 10
years of the orthodontic experience. All of them were
certified by the Fellow of the Royal College of Dental
Surgeons of Thailand in Orthodontics. The Likert scale from
1 to 5 was used to judge the attractiveness as follows: 1. very
unacceptable, 2. unacceptable, 3. acceptable, 4. very
acceptable, and 5. extremely acceptable. In this study, the
pleasing profile is the sum of the Likert scale from four
orthodontists with the total score of 12 out of 20 or higher.
Only 30 black silhouettes were judged per visit
(approximately 5 seconds per photo) once a week for each
orthodontist to reduce fatigue.9 An increase or decrease in
face attractiveness depends on viewers’ perspective.
Goldstein and Papageorge found that it takes only 0.15
second, and there is no eye movement to judge a stranger’s
facial attractiveness.’ Therefore, the duration orthodontists

took to judge the black silhouettes was approximately 5

seconds per photo. Subjects who had attractive facial profile

were selected to create the new cephalometric values. Two
hundred digital lateral cephalometric radiographs (100 males
and 100 females) from the patients with pleasing profile were
chosen. All measurements were categorized into 3 groups: 1.
Soft tissue, 2. Dental, and 3. Skeletal. The cephalometric
landmarks used in this study were shown in Figure 1 and
Table 1. The analysis including 35 linear measurements
values, 33 angle measurements values and 2 facial height
ratio values was developed using Dolphin 3D software 11.9
premium (Dolphin Imaging & Management Solutions,
Chatsworth, CA, USA) in Table 2. One orthodontist and a oM
year orthodontic resident defined the landmarks on 27 inches
desktop computer with the resolution of 1920x1080. Thirty-
seven hard and soft tissue landmarks were plotted on the
cephalometric radiographs and digitized tracings. The
analysis was adjusted for the magnification factor by a
calibration process, identifying a known distance between
two points on the Dolphin ruler. Linear measurements were
reported in millimeter (mm) with no magnification, angular
measurements in degree (°) and facial height ratio in

percentage (%).

Figure 1 The original lateral profile photo (A), silhouette photo (B),
and schematic tracing of lateral cephalogram presents the
location of landmarks used in this study (C)
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Table 1 Definition of cephalometric landmarks

Points

Definition

Skeletal landmarks
. Glabella (Ga)

—

2. Porion (Po)
3. Sella (S)
4. Nasion (N)

5. Orbitale (Or)
6. Pterygomaxillary fissure (Ptm)
7. Basion (Ba)
8. ANS

9. PNS

10. A point
11. B point

12. Pogonion (Pg)

13. Gnathion (Gn)

14. Menton (Me)

15. Gonion (Go)

16. Articulare(Ar)

17. Condylar (Co)

Dental landmarks

18. U6

19. L6

20. Incisor superius (Is)

21. Incisor inferius (Ii):

22. Upper incisor apex (Uia)
23. Lower incisor apex (Lia)
Soft tissue landmarks

24. Soft tissue Glabella (G')

25. Soft tissue Nasion (N')

26. Pronasale (Pn)

27. Columella (Cm)

28. Subnasale (Sn)

29. Soft tissue subspinale (SLS)
30. Upper lip (Ls)

31. Stomion superius (Stms)
32. Stomion inferius (Stmi)

33. Lower lip (Li)

34. Mentolabial sulcus (ILS)
35. Soft tissue pogonion (Pg')
36. Soft tissue gnathion (Gn')
37. Soft tissue menton (Me')

the most anterior point of the frontal bone
the most superior point of the external auditory canal

the center of the hypophyseal fossa

the most anterior point of the frontonasal suture which joins the nasal part of the frontal bone and

nasal bone

the most inferior point of the infraorbital rim

the most posterosuperior point of the pterygomaxillary fissure

the most anterior point of the foramen magnum

the tip of the anterior nasal spine

the tip of the posterior nasal spine

the deepest point of the anterior border of the maxillary alveolar ridge concavity
the deepest point of the anterior border of the mandible alveolar ridge concavity

the most anterior point of the symphysis

the most anteroinferior aspect of the mandibular symphysis outline between pogonion and menton

the most inferior point of the symphysis

the most convex point along the inferior border of the mandibular ramus

the point of intersection between the basisphenoid and the posterior border of the condylar head

the most posterosuperior point on the outline of the mandibular condyle

the maxillary first molar

the mandibular first molar

the incisal tip of the most anterior maxillary central incisor
the incisal tip of the most anterior mandibular central incisor
the root apex of the most anterior maxillary central incisor

the root apex of the most anterior mandibular central incisor

the most anterior point of the soft tissue covering the frontal bone

the most concave point of soft tissue outline at the bridge of the nose

the most anterior point of the nose (Tip of nose)

the most anterior point on the columella of the nose

the soft tissue point where the curvature of the upper lip connects to the floor of the nose
the most concave point of the upper lip between subnasale and the upper lip point
the point indicating the mucocutaneous border of the upper lip

the most inferior point of the upper lip

the most superior point of the lower lip

the point indicating the mucocutaneous border of the lower lip

the most concave point of the lower lip between chin and lower lip point

the most anterior point of the soft tissue of the chin

the midpoint of the chin soft tissue outlines between soft tissue pogonion and soft tissue menton

the most inferior point of the soft tissue of the chin from the lowest point of the outline of the

mandibular symphysis
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le 2 Definition of measurement line and angle

References line and angle

Definition

—

O 0 N AN L B W

—

0

35.

36

37.
38.
39.
40.
41.
42.
43.

44,
45.

. G'-Sn-Pg'(°)

. Nasolabial angle (°)

. Upper nasolabial angle(°)
. Lower nasolabial angle(°®)
. Ls to E-line (mm)

. Ls to SnV (mm)

. Ls to Sn-Pg' (mm)

.Lsto G'V (mm)

.Ls to N'V (mm)

. H-angle (N'- Pg', upper lip-Pg") (°)

. U-lip length (Sn-Stms) (mm)
. Li to E-line (mm)

. Lito SnV (mm)

. Li to Sn-Pg' (mm)

.Lito G'V (mm)

.Lito N'V (mm)

. L-lip length (Stmi-Me') (mm)
. Pg-Pg' (mm)

. Pg' to SnV (mm)

. Pg'to G'V (mm)

.Pg' to N'V (mm)

. Sn to H line (mm)

. ILS to H line (mm)

. Interlabial gap (Stms-Stmi) (mm)
. Mentolabial sulcus depth (mm)
. Nose projection to SnV (mm)
. UI-SN (°)

.UI-PP (°)

.UI-NA (°)

. UI-NA (mm)

. Ul-APg (°)

. Ul-APg (mm)

. ADH (mm)

. PDH (mm)

IMPA (L1-MP) (°)

. FMIA (L1-FH) (°)
LI-NB (°)

L1-NB (mm)
L1-APg (°)
L1-APg (mm)
Ul-L1(°)

SN (mm)

SN-FH (°)

NSAr (°)
NS-Ba (°)

the angle formed by Ga', Sn and Pg' indicating the facial convexity

the angle formed by the line at Sn to the columella and a line from Sn to Ls

the angle formed by Sn to columella and the true horizontal plane

the angle formed by the true horizontal plane and a line from Sn to Ls

the distance from Ls to the esthetic line (the line extends from the Pn to Pg')

the distance from the Ls to a true vertical line passing through the Sn

the distance from Ls to the Sn-Pg' line

the distance from the Ls to a true vertical line passing through the G'

the distance from the Ls to a true vertical line passing through the N'

the angular measurement of the H-line (the line drawn tangent to the soft tissue chin and the
upper lip) to the N'Pg' line

the distance from Sn to Stms

the distance from Li to the esthetic line

the distance from the Li to a true vertical line passing through the Sn

the distance from Li to the Sn-Pg' line

the distance from the Li to a true vertical line passing through the G'

the distance from the Li to a true vertical line passing through the N'

the distance from Stmi to Me'

the chin thickness; the distance from Pg to Pg'

the distance from the Pg' to a true vertical line passing through the Sn

the distance from the Pg' to a true vertical line passing through the G'

the distance from the Pg' to a true vertical line passing through the N'

the distance from the Sn to H-line

the distance from the ILS to H-line

the distance from Stms to Stmi

the perpendicular distance from the ILS to the Li-Pg' line

the distance from the Pn to a true vertical line passing through the Sn

the angle formed by the upper incisor axis to the SN line

the angle formed by the upper incisor to the palatal plane

the angle formed by the upper incisor to the NA line

the distance from the Is to the NA line

the angle formed by the upper incisor to the APg line

the distance from the Is to the APg line

the distance from ANS to the Is perpendicular to the SN line

the distance from the occlusal plane pass through mesio-buccal cusp of the upper first
molar to the inner border of the hard palate

the angle formed by the lower mandibular incisor to the plane formed by the lower border
of the mandible

the angle formed by the Frankfort horizontal plane and mandibular incisor

the angle formed by the lower incisor to the NB line

the distance from the Ii to the NB line

the angle formed by the lower incisor to the APg line

the distance from the Ii to the APg line

the angle formed by the upper and lower incisors axis

the anterior cranial base length, the distance between sella turcica and nasion

the anterior cranial base inclination, the angle between anterior cranial base line and
Frankfort horizontal plane

the saddle angle; the angle between anterior cranial base plane and sella-articulare line
the cranial base angle; the angle between anterior and posterior skull base planes,

representing skull base curvature
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Table 2 Definition of measurement line and angle (Cont.)
References line and angle Definition
46. SNA (°) the angle formed by S, N and A point indicating the sagittal maxillary position
47. SNB (°) the angle formed by S, N and B point indicating the sagittal mandibular position
48. SNPg (°) the angle formed by SN plane and NPg indicating the sagittal mandibular position
49. ANB (°) the skeletal relationship between the maxilla and mandible
50. Wits appraisal (AO-BO) (mm) the distance from the perpendicular lines from point A and B to the functional occlusal plane
51. FH-NA (°) the angle formed by the Frankfort horizontal plane to NA line indicating the sagittal

maxillary position
52. FH-NPg (°)

mandibular position

53. A-Nperp (mm)

54. Pg-Nperp (mm)

55. Co-A (mm)

56. Co-Gn (mm)

57. N-Go (mm)

58. SN-PP (°)

59. SN-OP (°)

60. SN-GoGn (°)
growth

61. FH-PP (°)

62. FMA (FH-MP) (Go-Me) (°)

the angle formed by the Frankfort horizontal plane to NPg line indicating the sagittal

the distance from point A to N perpendicular to Frankfort horizontal plane

the distance from Pg to N perpendicular to Frankfort horizontal plane

the distance from Co to point A indicating the midfacial length

the distance from Co to Gn indicating the mandibular length

the distance from N to Go indicating the facial depth

the angle formed by SN plane and palatal plane

the angle formed by SN and the functional occlusal plane

the angle formed by the SN plane and the mandibular plane (GoGn) indicating the facial

the angle formed by the Frankfort horizontal plane and palatal plane (ANS-PNS)
the angle formed by the Frankfort horizontal plane and mandibular plane (GoMe) indicating

the vertical mandibular growth

63. PP-MP (Go-Me) (°)
or open bite
64. NSGn (°)

the angle formed by the palatal plane and mandibular plane (GoMe) indicating the deep bite

the angle formed by the SN plane and the SGn plane indicating the vertical and

anteroposterior mandibular growth

65. LAFH (ANS-Me) (mm)
66. UAFH/LAFH Ratio (N-ANS/ANS-Me) (%)

the distance from ANS to Me indicating the lower anterior facial height
the ratio of the upper anterior facial height (linear distance between point N and ANS project

line, measured in N-Me line) and LAFH

67. PFH (S-Go):AFH (N-Gn) (%)
by N to Gn length
68. Ar-Go-Gn (°)

deep bite or open bite

69. Y-axis (SGn-FH) (°)
70. Facial axis angle(®) (BaN-PtmGn)

the ratio of the posterior facial height and anterior facial height: the value of S to Go devided

the gonial angle formed by the ramal plane and mandibular plane (GoGn) indicating the

the angle formed by Frankfort horizontal plane and S-Gn plane indicating the growth axis

the angle formed by N-Ba and Ptm-Gn line indicating the vertical or horizontal growth

Statistical Analysis

Descriptive analysis was used to determine the
quantitative parameters in the study groups. A normal
distribution was tested by the Kolmogorov—Smirnov test. The
Independent t- test was used to compare the data between
male and female groups in normal distribution data and the
Mann-Whitney U test in case of nonparametric. The
Intraclass Correlation Coefficient was used for reliability
testing of measurement outcomes. Twenty subjects were
randomly selected and reanalyzed at an interval of at least 2
weeks apart to evaluate the intra- and interrater reliability. All

measurements were calculated using IBM SPSS Statistics for

Windows, version 22 (IBM Corp., Armonk, N.Y., USA).
This research was approved by the Khon Kaen University
Ethics Committee in human research (HE612378)

Results

Two hundred digital lateral cephalometric
radiographs (100 males and 100 females) from patients with
pleasing profile from post-orthodontic treatment were
analyzed in this study. The age was between 18-37 years old
(mean+=SD;23.7+4.7 years): males aged between 18-37 years

old (mean+SD;23.4+4.9 years) and females aged between
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18-34.6 years old (mean+SD;23.94+4.4 years). The profile

attractiveness evaluation on a Likert scale in males and

reliability were between 0.7 and 0.99 which is considered

moderate to substantial reliability.10 Means and standard

females were 12-19 (meantSD;15.4+1.9) and 12-19  deviation of the present cephalometric values were described
(mean+SD;15.6+2.1), respectively. The intra- and interrater  in Table 3.
Table 3  Esthetic cephalometric values in Thais
Comparison between Thai male and female
Overall
Variable Male Female
Mean SD Mean SD Mean SD p-value
SOFT TISSUE
Profile angle
1. G'-Sn-Pg'(°) 171.9 5.2 171 5.4 172.8 5.1
Median (Min-Max) 171.9 (158.3-186.4) 171.0 (158.3-184.5) 172.5 (161.0-186.4) 0.02%*
Nasolabial angle
2. Nasolabial angle (°) 99.9 7.5 100.3 7.9 99.5 7.2 0.45
3. Upper nasolabial angle(°) 30.0 5.5 27.9 5.9 32.1 5.2 <0.01*
4. Lower nasolabial angle(°) 69.9 6.5 72.4 6.5 67.4 6.6 <0.01*
Upper lip
5. Ls to E-line (mm) -1.8 2 2.2 2.1 -1.5 1.9 0.03*
6. Ls to SnV (mm) 4.7 1.6 4.7 1.7 4.7 1.5 0.99
7. Ls to Sn-Pg' (mm) 5.6 1.5 5.7 1.7 5.5 1.4 0.21
8. Ls to G' V (mm) 9.5 4.9 9.4 5.4 9.6 4.4 0.96
9.Ls toN'V (mm) 13.2 4.2 13.1 4.7 13.4 3.8 0.83
10. H-angle (N'- Pg', upper lip-Pg") (°) 13.8 3.6 13.7 3.8 13.9 35 0.73
11. U-lip length (Sn-Stms) (mm) 23.1 2.3 24.7 2.5 21.5 2.1 <0.01*
Lower lip
12. Li to E-line (mm) 0.5 2.3 0.2 2.4 0.9 2.3 0.04*
13. Li to SnV (mm) 1.4 3.1 0.9 33 1.9 2.9 0.03*
14. Li to Sn-Pg' (mm) 3.9 2.0 3.8 2.0 4.1 2.0 0.35
15. Lito G' V (mm) 6.1 5.6 5.2 6.1 7.0 5.2 0.03*
16. Lito N' V (mm) 9.8 49 8.9 53 10.8 4.5
Median (Min-Max) 10.7 (-3.9-21.9) 9.3 (-3.9-20.8) 11.5 (-0.5-21.9) 0.01%*
17. L-lip length (Stmi-Me') (mm) 445 4 47.4 4.5 41.7 3.5 <0.01*
Chin
18. Pg-Pg' (mm) 11.8 1.7 12.4 1.8 11.3 1.6 <0.01*
19. Pg' to SnV (mm) -3.8 5.1 -4.3 5.4 -3.4 4.9 0.18
20. Pg' to G' V (mm) 0.7 6.6 -0.3 7.0 1.8 6.3 0.02*
21. Pg' to N' V (mm) 4.5 5.9 33 6.1 5.7 5.7 <0.01*
Others
22. Sn to H line (mm) 7.1 1.9 7.4 2.1 6.9 1.8 0.12
23. ILS to H line (mm) 4.4 1.3 5.0 1.3 3.8 1.4
Median (Min-Max) 4.5 (-0.1-8.6) 5(2.3-8.6) 4 (-0.1-6.7) <0.01%**
24. Interlabial gap (Stms-Stmi) (mm) 2.6 1.7 2.7 2 2.6 1.5 0.8
25. Mentolabial sulcus depth (mm) -5.2 1.0 -5.7 1.2 -4.8 0.9 <0.01*
26. Nose projection to SnV (mm) 13.1 4.3 14.8 4.8 11.5 3.9 <0.01*
DENTAL
Upper
27.UI-SN (°) 106.1 7.6 106.3 7.4 106.0 7.8 0.83
28. U1-PP (°) 113.9 7.3 114.2 7.1 113.6 7.6 0.66
29. UI-NA (°) 21.4 7.2 21.6 6.8 21.3 7.7 0.77
30. UI-NA (mm) 3.1 2.5 2.6 2.5 3.6 2.5 <0.01*
31. UI-APg (°) 25.7 5.7 26.0 6.0 25.5 5.5 0.48
32. Ul-APg (mm) 4.8 2.3 4.4 2.5 5.3 2.1 0.01*
33. ADH (mm) 28.0 3.1 29.0 3.4 27.0 2.8 <0.01*
34. PDH (mm) 20.0 1.8 21.0 1.9 19.0 1.8 <0.01*

*Independent t-test, **Mann-Whitney U test
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Table 3  Esthetic cephalometric values in Thais (Cont.)

Comparison between Thai male and female

Overall
Variable Male Female
Mean SD Mean SD Mean SD p-value

Lower
35. IMPA (L1-MP) (°) 90.1 8.7 88.8 8.4 91.4 9.1 0.04*
36. FMIA (L1-FH) (°) 64.4 8.4 65.8 8.5 63.0 8.3

Median (Min-Max) 64 (42.2-83.8) 66.1 (50.7-83.8) 62.6 (42.2-82.2) 0.02%*
37.L1-NB (°) 243 7.2 23.1 7.1 25.6 7.3 0.01*
38. L1-NB (mm) 44 2.4 4.2 2.8 4.7 2.1 0.22
39. L1-APg (°) 22.9 5.8 21.7 6.0 24.2 5.6

Median (Min-Max) 22.6 (6.7-35.7) 22.1(6.7-34.8) 22.9 (9.5-35.7) <0.01**
40. L1-APg (mm) 2.0 2.3 1.5 2.5 2.6 2.1 <0.01*
Upper and lower
41.U1-L1 (®) 131.2 9.5 132.2 10.1 130.3 8.9 0.16

SKELETAL

Cranial base
42. SN (mm) 66.8 3.8 70.2 4.6 63.4 3.1 <0.01*
43. SN-FH (°) 6.9 3.1 7.3 32 6.6 3.1 0.11
44. NSAr (°) 122.1 5.1 122.5 5.4 121.8 4.8 0.30
45.NS-Ba (°) 126.9 5.0 126.8 53 127.1 4.8 0.65
Antero-posterior analysis
46. SNA (°) 84.6 3.5 84.6 3.8 84.6 33 0.89
47. SNB (°) 81.8 3.8 81.6 4.0 82 3.6 0.51
48. SNPg (°) 82.6 3.9 82.5 4.1 82.7 38 0.72
49. ANB (°) 2.8 2.3 3.0 2.3 2.7 2.4 0.40
50. Wits appraisal (AO-BO) (mm) -1.2 2.8 -0.6 3.1 -1.8 2.6 <0.01*
51. FH-NA (°) 91.6 3.1 91.9 3.1 91.3 3.1 0.15
52. FH-NPg (°) 89.5 3.4 89.8 33 89.3 3.5 0.30
53. A-Nperp (mm) 1.6 32 2.1 34 1.2 3.0 0.06
54. Pg-Nperp (mm) -0.8 6.7 -0.4 6.9 -1.3 6.5 0.33
55. Co-A (mm) 84.2 5.0 89.2 5.7 79.2 44 <0.01*
56. Co-Gn (mm) 121.0 7.5 129.5 8.9 114 6.2 <0.01*
57. N-Go (mm) 114.7 7.4 122.2 8.5 107.3 6.4

Median (Min-Max) 113.4 (95.7-143) 120.7 (96.1-143) 106 (95.7-136.3) 0.00%**
Vertical analysis
58. SN-PP (°) 7.7 3.1 7.9 3.1 7.6 3.1 0.44
59. SN-OP (°) 14.3 53 13.7 5.6 14.9 5.0 0.09
60. SN-GoGn (°) 30.0 6.2 29.9 6.4 30.2 6.0 0.69
61. FH-PP (°) 0.8 29 0.6 29 1.0 3.0 0.23
62. FMA (FH-MP) (Go-Me) (°) 25.5 5.7 25.4 5.8 25.6 5.7 0.72
63. PP-MP (Go-Me) (°) 25.5 5.9 25.2 5.9 259 6.0 0.42
64. NSGn (°) 67.4 3.8 67.9 39 66.9 3.8 0.07
65. LAFH (ANS-Me) (mm) 67.5 5.5 72.0 6.1 63.0 5.0 <0.01*
66. UAFH/LAFH Ratio (N-ANS/ANS-Me) (%) 80.2 6.5 80.3 6.1 80.2 6.9 0.90
67. PFH (S-Go):AFH (N-Gn) (%) 66.0 5.1 66.9 53 65.2 4.9 0.02*
68. Ar-Go-Gn (°) 120.3 6.2 120.7 6 120 6.4 0.41
Direction of growth
69. Y-axis (SGn-FH) (°) 60.4 3.4 60.6 33 60.3 3.5 0.58
70. Facial axis angle(°) (BaN-PtmGn) 88.0 4.4 87.4 4.5 88.7 4.3 0.07

*Independent t-test, ¥**Mann-Whitney U test
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Soft tissue analysis Female facial convexity was
flatter than males, but the H-angle was the same. This could
be due to the H-angle measurements did not use G’ as a
reference point. In male group, the G’ point was more forward
than female group which could affect the lateral facial profile
angle. The overall nasolabial angle in males and females was
quite equal. Interestingly, upper nasolabial angle in females
was larger significantly, but lower nasolabial angle was
opposite. This indicated that the nose tip upturned, and upper
lip protruded in females more than males. In addition, most
of the values also showed that the upper and lower lips in
females were significantly protruded than males. Likewise,
the chin in females was significantly protruded than males,
regardless of a thicker soft tissue chin in males. The
upper/lower lip length and mentolabial sulcus depth were

significantly larger in males than females (Figure 2).

Figure 2 Lateral cephalometric profile in overall (A),
male (B) and female (C)

Dental analysis The linear measurements U1-NA,
Ul-APg and L1-APg, and the angle measurements IMPA,
L1-NB and L1-APg were larger in females. This means that
the upper anterior teeth were more protruded, and lower teeth
were more protruded and proclined in females than males.
The ADH and PDH were significantly larger in males.

Skeletal analysis Most of the values between males
and females were not statistically different except linear
measurements (SN, Co-A, Co-Gn, LAFH, and N-Go) which

were significantly greater in males than in females indicating

a larger skull in males. Wits appraisal and PFH:AFH ratio
were also significantly higher in males suggesting that
females had a tendency toward class III openbite skeletal

pattern than males.

Discussion

Facial esthetics is one of the most important
orthodontic goals. Definition of pleasing profile is decided by
beholders. Patients seeking orthodontic treatment tend to
prefer improved facial esthetics than average.11 It is an
orthodontist’s task to plan and treat soft tissue profile in these
patients to meet their expectation. Therefore, the subject
selection criteria for this study were focused mainly on soft
tissue profiles rather than hard tissues. Many studies had
published cephalometric standards, but they are usually valid
for some certain ethnic groups and cannot be applied to
others. It is recommended for orthodontists to plan the using
cephalometric analyses, customized based on the ethnicity of
patients. The norms of the lateral cephalometric values for
Thai had already been established but outdated, as a result of
a change in the facial esthetic perception in the modern
society. For instance, Thai norms which were established by
Suchato and Chaiwat in 1984°, showed a more bimaxillary
protrusion nature compared to Visetsiri et al. in 2004." This
was due to the sample selection of the latter based on the most
beautiful Thai females including Miss Universe, Miss
Thailand, actresses, fashion models and popular good-
looking women. This is different from the study in 1984,
which used Thai adult students with normal profile. For this
reason, this study was conducted to update the latest trend in
facial esthetics, which could be used to establish a proper
orthodontic or surgical treatment goal for Thai population.

For the soft tissue analysis, the facial convexity
from our female data was flatter than the one reported by
Visetsiri et. al. in 2004°, but both studies preferred prominent
chin. The H-angle in the study by Suchato and Chaiwat’s’ was
similar to our study but wider than Visetsiri‘s, indicating a
slightly convex profile with protrusive upper lip is still
desirable. Interestingly, no previous study in Thailand

divided the nasolabial angle into upper and lower angles
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which, our results revealed that in females the upper
nasolabial angle was more obtuse than males. On the
contrary, the lower nasolabial angle was more acute, which
suggested that females had more upturned nose and protruded
upper lip than males. This contradicted with Visetsiri’s
finding in that female subjects’ upper lip was retruded.” From
above, we suggested that the overall nasolabial angle that was
widely used for diagnosis might not be a good guide to
evaluate the facial profile. Horizontal line should be used to
divide the angle and measure it separately. By a consideration
of the upper and lower lip to E-line, our results showed more
retruded lips compared to Dechkunakorn et al. in 1994. * This
shows that current orthodontists preferred lips to be retracted.
Our study found that chin in females was significantly more
protruded than in males regardless of thicker soft tissue chin
in males. One explanation is that the soft tissue glabella and
nasion might be more prominent in males, which could
influence the reading to be lower."”

The dental analysis showed that the anterior teeth in
our study were less proclined and protruded compared to
previous researches.”™'” This might contribute to our results
of a flatter soft tissue profile observation when comparing to
other studies. In a comparison between genders, females had
more dental protrusion than males, which was similar to
Resnick et. al. who studied Caucasian ethnicity and claimed
that the most esthetic maxillary incisor position in females
should be more forward than males."* Therefore, in treatment
planning, the upper anterior teeth in males could be
positioned more upright than females, resulting in further
retraction of the upper lip.

Similar results were observed between the skeletal
analysis from our research relating to previous
investigations.s’13 However, from the female data, Visetsiri et
al.” showed that the Thai beauties had about 2 degrees less
SNA and SNB compared to our female subjects, but our data
indicated a flatter soft tissue profile in the female population.
This emphasize the importance of soft tissue profile

assessment which does not reflect the underlying bony

structures. However, the dental and skeletal cephalometric

values were necessary in the treatment planning especially in
the orthognathic surgery cases. This is the reason that we
should present the cephalometric values not only the soft
tissue values but also dental and skeletal values.

The limitations of this study are the generalizability
of the results because the samples recruitment was included
only Thai population, and the rankings of the most and least
attractive black silhouettes were depended on a decision made
by four certified orthodontists. Previous studies showed that
the oral and maxillofacial surgeon, patients and their relatives
also had an important impact in facial esthetic treatment
planning.'>'® Therefore, future study should include
additional orthodontists, oral surgeons, lay people and

multicenter data.

Conclusion

This study had established esthetic lateral
cephalometric values for Thai population. When compared to
the previous Thai cephalometric studies, the tendency for
facial profile was flatter, especially for females. Females also
have upturned nose tip and protrusive lips and chin. Thus, the
upper and lower anterior teeth in females should be treated
with more protrusion than in males to achieve a pleasing

profile.
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The Root Length Changes after Protraction of
Mandibular Molars Combined with Corticotomy
Assisted by Bone Grafting: S Year CBCT Follow-Up

Kongkraphan P* Samruajbenjakun B**

Abstract

The aim of this study was to determine root length changes following mandibular second molar protraction into a first molar space after
corticotomy and bone grafiing. The protraction of mandibular second molars into atrophic edentulous spaces were conducted in 16 patients with a
mean age at initial treatment of 25.69 years old. The corticotomy and bone grafting were completed before second molar tooth movement. The root
length changes of the mesial root of the mandibular second molar were measured by cone beam computed tomography (CBCT) at initial treatment
(T0), 3 months after space closure (T1), and 5 years post-treatment (T2). The paired t-test was used to analyze the mean difference between time
points. The root length significantly decreased at all time points. Average root resorption at T0 to T1, Tl to T2, and T0 to T2 were 0.16, 0.67 and

0.84 mm, respectively. In conclusion, there was minor root length loss after molar protraction into an atrophic edentulous space after a corticotomy

and bone grafiing. Root resorption after the 5 years follow-up period was statistically higher than the protraction period.

Keywords: Molar protraction/ Root resorption/ Corticotomy/ CBCT

Introduction

Mandibular first molars are the first permanent
teeth that erupt into the oral cavity when a child is six years
of age. These molars are most frequently lost.”” Edentulous
areas of missing permanent molars can cause tipping or
migration of adjacent teeth, and supra-eruption of opposing
teeth, which bring about malocclusion and considerable
periodontal problems.ﬁ’7 After extraction, bucco-lingual
narrowing of the alveolar bone is normally noticed.’

Aside from regular prosthesis treatment, the closure
of the edentulous space by a second molar protraction is an
alternative treatment option, which eliminates prosthetic
restoration and can preserve alveolar bone. Closing
edentulous spaces in the mandibular posterior region is a
major challenge. Successful outcomes are difficult to achieve.
Early removal of the mandibular first molar results in both
vertical and horizontal changes of alveolar bone ridge

dimension, so protracting the second molar is hardly possible

Received: February 02, 2020
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because of complications. The possibility of complications
such as root resorption and periodontal defects also increases
with the age of the patient and the amount of space to be
closed. Some investigators have even asserted that such
spaces should not be closed.'* A longer treatment time is
another weak point of this method. Treatment duration for
closing the first molar space by protracted second molars
ranges from 2 to 4 years depending on bone density, bone
turnover rate, and hyalinization of the periodontal ligament

(PDL).

""" The longer the treatment duration, the more molar

protraction leads to periodontal problems and high risk of root
resorption.

Apical root resorption is a common unpredictable
problem associated with orthodontic treatment. Root
resorption induced by orthodontic tooth movement is part of

the hyaline zone removal process.” Duration of orthodontic

treatment is considered an aggravating factor that induces

* Dental Department, Sakonnakhon Hospital, Amphur Muang, Sakonnakhon.

** Department of Preventive Dentistry, Faculty of dentistry, Prince of Songkla University, Hat Yai, Songkla.
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root resorption. The longer the treatment duration, the greater
chances of root resorption.m’15 Root resorption is considered
as clinically important when 1-2 mm (1/4) of the root length
is lost."

Corticotomy with bone augmentation is the method
provided for accelerating tooth movement. """ Bone grafting
has been offered to increase alveolar bone volume, prevent
dehiscence and fenestration, and increase the metabolic
response during tooth movement."*”" The injury from bone
decortication decreases alveolar bone density (osteopenia)
and thereby reduces the resistance of tooth movement.’'
Moreover, corticotomy can enhance the remodeling of hard
and soft tissue to help fasten tooth movement via the regional
acceleratory phenomenon (RAP).” No excessive pressure in
the PDL occurs due to lower cortical resistance, transient
osteopenia, increased local tissue turnover, and increased
angiogenesis resulting in less hyalinization of the PDL.*"*
When the hyalinization decreases, the root resorption
decreases as well."

As mentioned above, a corticotomy with bone
grafting results in an increase in alveolar bone width, reduces
treatment time, and decreases risk of root resorption.”'23 This
method is useful for patients with mandibular first molar loss
as they have bone deficiency and a longer space for second
molar movement. Therefore, the purpose of this study was to
evaluate long-term root length changes from cone beam
computed tomography (CBCT) images after a corticotomy
with bone grafting for second molar protraction to close the

edentulous space left by first molar extraction cases.

Materials and Methods

This retrospective study was approved by the Prince
of Songkla University Faculty of Dentistry, Ethics committee
(EC6107-XX-P-LR). Sixteen patients had their permanent
mandibular first molar extracted, of whom fourteen were
females and two were males (the mean age at initial treatment
was 25.69+5.49 years). From CBCT, the bucco-lingual width
of medullary bone in that area was less than the bucco-lingual
width of the cervical one-third of the mesial root of the

mandibular second molar at the same site. In all samples, the

mandibular first molar spaces were closed by second molar
protraction every 2 weeks after a corticotomy and bone
grafting (the allograft was mixed with a cortical autograft).
The molar protraction was performed by a segmented loop
mechanic with 200 grams of force (Figure 1). Mean
mandibular second molar movement was 5.09+1.76 mm with
a range of 3-7.5 mm. The protraction period was 7.69+5.02
months. A CBCT (80 kV, 5 mA, 0.125 mm voxel resolution,
and 60 x 60 mm field of view; ] Morita MPG, Kyoto, Japan)
was taken at initial treatment (T0), 3 months after space

closure (T1), and 5 years post-treatment (T2).

Figure 1 A segmented loop mechanic was used by the 0.017°x0.025”

TMA to the mandibular second molar protraction.

Each CBCT was converted into (DICOM) Digital
Imaging and Communications in Medicine files and
processed by One Volume Viewer Imaging software. The
three-dimensional position of the tooth was modified
following Feiner’s 'n:—:chnique.24 The axial slice was
constructed in coordination within the dental arch. The other
planes were automatically reconstructed. For accurate
positioning, the buccal and lingual points of the
cementoenamel junction (CEJ) of the mesial root of the
second molar in the coronal plane, and the mesial and distal
points of the CEJ in the sagittal plane were connected. The
root length was measured at the mesial root of the second
molar along the axis of the root, perpendicular to an
imaginary line between the buccal and lingual of the CEJ to

the apex of the tooth roots in the coronal view (Figure 2).




b4

Figure 2 The root length was measured in the coronal view of the
mesial root of the mandibular second molar from the CEJ to
the apex of the tooth root (white arrow line).

CBCT measurements were measured twice by the
same investigator after 4 weeks. Intraclass correlation
coefficients were reconducted for repeated assessment to
examine intraexaminer reliability. Method errors were
calculated by using the Dahlberg formula. The paired t-test
was used to analyzed the root length data at T1-T0, T2-T1,
and T2-TO of CBCT data at an alpha significance level of
0.05.

Khon Kaen Dent] ® Volume 23 @ Number 2# May-August 2020

Results

The sixteen CBCT records were remeasured by the
same investigator. The intraclass correlation coefficient was
greater than 0.9. Consequently, the method was found to have
excellent reliability. Dahlberg’s formula was 0.05 mm for the
distance.

The root length significantly decreased after
protraction and after 5 years post- treatment, with an average
0f 0.16 mm (1.29%) and 0.67 mm (5.08%), respectively. The
overall root length loss was an average of 0.84 mm (6.31%)
from TO to T2 (Table 1). From TO to T1, all molars had a root
resorption of less than 1 mm. From T1 to T2, 75% of molars
had root resorption of less than 1 mm. From the total of TO to
T2, 68.75% had less than 1 mm root resorption and none of

the molars had more than 2 mm resorption.

Table 1 The root length changes from CBCT data at initial treatment (T0), 3 months after space closure (T1), and 5 years post-treatment (T2).

TO T1 T2 T1-TO p-value T2-T1 p-value T2-T0 p-value
Root length mm (%)
Mean 13.36 13.20 12.52 -0.16 (-1.29) -0.67 (-5.08) -0.84 (-6.31)
SD 1.33 1.43 1.43 0.22 (1.83) 0.00%* 0.55 (4) 0.00%* 0.60 (4.53) 0.00%*

** indicates statistical significance at p<0.01

Discussion

Long and atrophic edentulous spaces at the
mandibular first molar pose a challenge for orthodontists as
to whether or not to move the second molar tooth into the
limited bone condition space. Some orthodontists believe that
space closure of the edentulous molar area is impossible or
undesirable with limited orthodontic movement. For instance,
Graber stated that movement of posterior teeth is often
difficult because of the large root surface area, the high tissue
resistance, and the anchorage needs involved.” Other studies
found that the mandibular first molar space cannot be

completely closed by protraction of the mandibular second

molar. Stepovich attempted to close first molar edentulous
spaces in 8 adult patients but completed only 3, while all 8
spaces in the young adult group were closed.” Hom’s study
reported that only 5 from 19 quadrant molar spaces were
completely closed.” Goldberge and Turley reported that from
20 quadrants, there was averaged 1 mm left in 9 quadrants.26
In this study, all spaces in 16 quadrants were completely
closed when applying corticotomy and bone grafting before
protraction, and by using a segmented loop mechanic to move
the second molar in adult patients. The corticotomy creates an

osteoporosis stage in the alveolar bone and stimulates the
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RAP process,18 During the RAP, alveolar bone in that area is
softened by a burst of cell activity and so then moving a large
anatomical tooth through the softened area is not complicated.

Previous studies evaluated the root length changes
from periapical radiographs, while this study measured it
from a more precise CBCT procedure.”’28 From systematic
reviews, the CBCT is a more reliable tool to detect external
root resorption than periapical radiographs.28

Root resorption is a condition occurring after the
hyalinization phase of orthodontic tooth movement because
hyalinization causes osteoclast activity in order to eradicate
the necrotic tissue and also the normal root structure nearby
the hyalinization zone.” It is considered as clinically
important when 1-2 mm (1/4) of the root length is lost.” The
posterior teeth present a low incidence of root resorption
because of the small movement distance during regular
orthodontic treatment.” However, protraction of the molar is
different because the large distance required of molar tooth
movement means there is a chance of losing the root
structure.” Injury to the cortical bone by corticotomy induced
the RAP response, which enhanced bone turnover and
reduced bone density (transient osteopenia).22 The resistance
of bone is reduced during tooth movement. When there is
tooth movement through the corticotomy area, the occurrence
of hyalinization decreases, leading to less root resorption.”’34
After corticotomy and bone grafting, an immediate heavy
orthodontic force can be applied to take full advantage from
the RAP effect.” In contrast to conventional treatment, the
heavy force with corticotomy increased tooth movement
without increasing the amount of root resorption.”® In this
study, using 200 grams of force following the previous
study,37 the mean root length significantly decreased by
0.16+0.22 mm at 3 months after the protraction was
completed. However, this result was less than that reported by
Stepovich,9 Hom,w and Kim,38 which presented that the
average root resorption of mandibular molars after protraction
without corticotomy was 0.38, 1.3, and 0.8 mm, respectively.

Minor apical root resorption is a common
consequence of orthodontic tooth movement.”’ The data from

Sameshima and Sinclair’s study was supported this claim

reporting that the root resorption of lower molars during
regular orthodontic treatment was an average 0.42+1.22
mm.” In this study, the root length at T1 and T2, which was
measured between 3 months after space closure and 5 years
post-treatment, was reduced by 0.67 mm. Accordingly, root
resorption possibly occurred due to common orthodontic
tooth movement since there was orthodontic adjustment in the
finishing phase after molar space closure. The effect of RAP
begins within 1-3 days after injury and rises to peak at 1-2
months, and it can persist up to 6 to 24 months.” This result
may indicate that during protraction with the RAP effect from
corticotomy, the resorption of the root length was slowed
down. In the author’s opinion, after the effect of RAP
gradually decreased, the root length can be lost following
orthodontic tooth movement.

The amount of tooth movement is the one of many
factors that related to root resorption."”* Long distance of
tooth movement causes more hyalinized tissue to be
removed.” Kim stated that the small amount of root
resorption in the mandibular molar protraction resulted from
tooth movement through the trabecular bone during
protrac'[ion.38 Hence, local osteopenia situation within
trabecular bone created by RAP response after corticotomy
was occurred and promoted the soften trabecular bone,
resulting in the fasten tooth movement. This situation also
reduced hyalinization process leading to root resorption
reduction.

The longer treatment time was significantly

. . . . 14-15
associated with increased root resorption.

A previous
study reported the rate of molar movement using skeletal
anchorage was 0.33 mm/months.” In this study, protraction
period was 7.69+5.02 months (average 0.67 mm/months).
Reducing treatment duration by corticotomy may be
advantageous to reduce the risk of root rcs:sorption.43 However,
molar protraction increased the total treatment time than
conventional treatment. Therefore, orthodontic treatment
with selective decortication and alveolar augmentation has
been proposed, in order to enhance speed of tooth movement
and hyalinization reduction by decreasing the bone density

. . . 18,44
and increasing tissue turnover.
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The clinical usefulness of a corticotomy has a clear
effect on fastening tooth movement. 171 However, the studies
on a corticotomy to reduce root resorption are still rare.""**
Some studies shown that a corticotomy can reduce root

34,45,46
Moreover, the root

resorption in orthodontic treatment.
length loss does not affect the longevity or the functional
efficacy of the tooth."” Closing the space by molar protraction
benefits patients by replacing lost teeth without prosthesis.
However, age, size of the edentulous area, periodontal status,
and patient compliance are factors that should be considered

before deciding whether to close a molar space or not.">***

Conclusion

This study was conducted to evaluate the root
length of molars after protraction assisted with corticotomy
and bone grafting. There was minor apical root length loss
after protraction of the molar into the atrophic edentulous
space after a corticotomy and bone grafting. After long-term
follow-up, root shortening was apparent. However, none of
the molars had more than 2 mm resorption. The mandibular
second molar protraction assisted with corticotomy combined
with bone grafting to close the mandibular first molar
edentulous space has the benefit of accelerating tooth

movement with minor root resorption.
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Figure 2 Cross-sectional surface of air bubble formation in alginate samples after (A) hand mixing, (B) invented semi-automatic machine and, (C) automatic

centrifuge machine.
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Air Bubble Formation in Alginate Impression
Generated by Hand Mixing, Invented Semi-
Automatic Machine and Automatic Centrifuge
Machine

Aerarunchot S* Hathaidechadussadee P** Uasuwan P*** Namchaitaharn S****

Abstract

This study aimed to determine the effect of hand mixing, invented semi-automatic machine and automatic centrifuge machine on air
bubble formation in alginate impression material. A total of 45samples was divided into three groups (15 samples per group) by mixing method,
then counted and calculated air bubble by NIS-Element BR program. In term of percent area of air bubble formation, Kruskal Wallis and Mann
Whitney-U test showed statically significant difference between each group (P< 0.05), 95% CI. In part of quantity, the invented semi-automatic
machine had mean of percent of area of air bubbles in alginate sampleless than hand mixing but more than the group of automatic centrifuge

machine. The result concluded that the invented semi-automatic machine can be used instead of hand mixing.

Keywords: Semi-automatic machine/ Alginate mixer/ air bubble formation/ Impression material/ Alginate
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Figure 2 Using ImageJ software to calculate the completeness of root canal

filling removal. (A) After using Pro Taper Universal retreatment

file system and (B) After using XP-endo finisher R file. Light

gray color demonstrated the remaining root canal filling.
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Figure 4  Effect of different rotational speed on completeness of root canal

filling removal in mesio-distal direction.
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Figure 5  Effect of different rotational speed on completeness of root canal

filling removal in bucco-lingual direction
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Comparison of Debris Extrusion, Completeness
of Removal and Operation Time in Different
Rotational Speed of Root Canal Filling Removal by
XP-endo Finisher R File

Aguilar P* Samerpark T ** Nopphachatsatid B ** Krathong K **

Abstract

The aim of this study was performance of different rotational speed of XP-endo finisher R for root canal filling removal on
mandibular premolar regarding the amount of debris extrusion, completeness of removal and operation time. Thirty-six extracted human
mandibular premolars were prepared and filled. Then, the root canal filling was first removed with pilot file system until reached the working
length. After that, samples were divided into three groups according to the speed of XP-endo Finisher R, 800, 900, 1,000 rpm, respectively.
During root canal filling removal, vial was used to collect apically extruded debris. The radiographs before and after using of XP-endo Finisher
R were taken and compared for evaluating the completeness of root canal filling removal while operating time for root canal filling removal
was record. Statistical analysis was performed by using Kruskal-Wallis test with statistical significance level at 0.05. Debris extrusion and root
canal cleanliness were not different among the 3 groups. However, there was a statistically significant difference regarding the operating time.
Rotational speed at 1,000 rpm demonstrated less operation time than 800 rpm. In conclusions, Different rotational speed of XP-endo finisher
R did not influence Debris extrusion and root canal cleanliness. During retreatment, at 1,000 rpm rotational speed use less operation time than
800 rpm.

Keywords: Root canal retreatment/ Rotational speed/ Debris extrusion/ Root canal filling removal
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Table 1 The average number of teeth in each age group
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Figure 1 The percentage of primary teeth found defined by age
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Number and Type of Primary Teeth in the Oral
Cavity among Thai Children Aged 9-30 Months at
the Well Baby Clinic, Srinagarind Hospital, Faculty
of Medicine, Khon Kaen University

Morkmued S* Rattanakanokchai S** Sirikarn P** Pungchanchaikul P*

Abstract

In Thailand, an estimation of the eruption age of the primary dentition in Thai children is based on international studies using
references criteria that apply to different ethnic groups. Certain discrepancies, due to ethnic factors, may bias the evaluation of normal tooth
eruption age in Thai children. This study aims to estimate number and describe the types of primary teeth that erupted in preschool children
aged 9, 12, 18, 24, and 30 months. Results were based on retrospective analysis of oral examination records of healthy children, aged 9-30
months, who attended the Well Baby Clinic, Srinagarind Hospital, Khon Kaen University, for their scheduled vaccinations during the years
2014-2018. Seven hundred and nine records were included for data analysis. Records were divided into five age groups: 9, 12, 18, 24, and 30
months. Descriptive statistics included mean, frequency, and percentage were used for describing erupted primary teeth. We also estimated
with a 95 percent confidence interval (95% CI) the number of primary teeth according to the tooth type. Our results showed the average number
of primary teeth detected in children aged 9, 12, 18, 24 and 30 months, was 3.6 (95% CI: 3.3, 3.9), 5.5 (95% CI: 5.2, 5.8), 12.0 (95% CI: 11.4,
12.5), 16.2 (95% CI: 16.0, 16.6) and 18.5 (95% CI: 18.1, 18.9), respectively. The lower central incisor was the most often detected tooth in
every age range. It was found beginning at 9 months in 96.0% of infants (95% CI: 90.8, 98.7) on the right side and in 94.4% of infants (95%
CI: 88.7, 97.7) on the left side. The detected number of primary teeth observed between boys and girls in each age range were similar. Overall
eruption patterns appeared symmetrical. The highest increase in number of erupted teeth occurred during the period from 12 to 18 months old.
Most of the study group at age 1 year had primary central incisor and at age 2 years had the first primary molar. At age 30 months, half of the

study group had the presence of the second primary molar.

Keywords: Primary dentition/ Tooth eruption/ Preschool children
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Figure 1 Clinical preparation of Platelet-rich fibrin (PRF) (A) PRF after centrifugation (B) PRF on PRF Box (C) PRF membrane after compression, (D)

Mixing of small pieces of PRF membranes, bone substitute and exudate

< Y a <3
M3tiUsIVTINTeya n1slsziiuanuidvilig
1 Y] <
Taelidihedaiduacuuniasiannuiviadieden
HUDIFUATE (Visual Analog Scale; VAS)™ Tuaiavaneay
(= < 1
0-10 Tagviu1aay 0 vu1edd lusiauidviie aiu
=Y <3 ~ o A
WAy 10 naneds Ianuidviannigs luiunz 7
A A
14 1ag woudn 1
TAASUNITH10V0HNA (Healing Index; HI)’'
o Y I 19
Tasldszaumariimsmeveaunaliluszdu Ao 1-5 Tag
WU 1 Huede una liAeg19u1n (Very poor) 831
NUYIAY 5 MU18DI UHaANIA (Excellent) 1u5uN 37 14
Poun 1 uay 3
JAszAUdUNIEAN IUUNITIVUAZIUIAY TEAY
ANUHUIVOIHIBAFIEMND185 T InuTunouiiuaa In
Tunsn (Cone beam computed tomography; CBCTs) @
m3slamaudgyyinaiiyadiedanaz 19T sunsu
White Fox imaging software version 3.0 Twidoud o waz 6
N32AUN13IA 2 4uaz 6 Naawas lasldninaiesed
"9 . 1 o Y Yy a
FZUIVLUIGI89D (Sagittal plane) 5IUAUMNT 159001984
YoauuINsIanNuguazaNunevesdunizgnuay
A = a 4 |9 dy
ANURUIVBUNIEN (317 3) AT Izrnazu)anadall 1)
N157A5202AINGIV0IdUNTZAN (Ridge height) 19
Yy a A o 4 A g 3 a
9A91984 Av aarsgavesnanulesmnruiluaun
Y v
Tua s d anasinnudunszgmidiiu (X)) 11mivia
Ea v
ANUGIVOITUNITYN 2 ATI UATHIAURALANIWUANAI

foutazrainisdgnaszgnlungualuguuazngy
Y a A o k) o
nadey (1IFUFIVET) 2) N13IAILETANUNTINVBITY
N7¢AN (Ridge width) HAZANMUNUIVOUHIDN (Gingival
. Yy Y a A 3 o
thickness) 11113510 149A81999 AD TEUIVAIRINAY
Wunenmvesiaalesn Fuianngadaveaduiain
2
asniniudunszgmiiiu (X,) veuanga adliyn q 2
a a A o v o Y
Haawas ietannunievesdunszgn (dudih) uay
¥ a
ANUNUIVOUNIDN (1FUIRIY) NITULAY Lazn1dy
J v 1
AUNTBINAIUAINUIAE 2A59 HAZHIAURAEAIIY
uanaeneuazaInIslgnnszgnlungualuguias

nYUNATOY

a < Y
MIUATICHUDYA

o o

14 T1/5un5 SPSS statistic 22.0 N3zAVTsA A

o
9

nana a=0.05 1¥admFanssaul Ansizvidoya
ﬁyugmmfhmﬁ'auazdaugﬂ'mmummgmmmmq WA
sEAUAMNANYeIAINS T s LAz IR
seRuaNut LI 1adRiFeynu e ouifoudyd
MIMevuna viadunszgnlunuluazIuIA
FZAUANUNUIVBUNIONIINATND185 T TauTiunowy
waaa InTunsilunquatuauuazngunaaey nsdl
doyauvnualndldatanaaonRuuniug (Paired t-test)
waznsditeyausnuas liUndldadanadeunsesnune-

feuNveIIane Ny (Wilcoxon signed-rank test)




78

Khon Kaen Dent] ® Volume 23 @ Number 2# May-August 2020

FFmsdmildnszgnavaninludumisaiugy (A-E) nazdumianaaey (F-L) (A, B) A103Msv0adunszgnuinud 22 (dumniia

AIuqw) (O) NTzgniivIzgRnTeMBINTeauALEaaAaLUUNANYIIA 1.2 Tadwas (D) hnszgnignaslduSnudumisiudlgnaie

. v .
(E) 1%'xﬁanuﬂaammmwmuﬂis@nﬂgnma (F, G) AMWAM3veddUnIzgnUsNE 12 (Muntanagon) (H) ni:@ﬂﬁmsgﬂﬂmﬁ’wm

nsesuAUEAaRanUUNaNYINg 1.2 fadwes (1) ihdiunduveudamanansy sy nszgnuazdiuvesnarlduSnauduicSuaalgn

C 2 . .z .
e () 1denuneaauauiuunszenilgnone (K) womananislvusu L) aquidenuasaamsudisdemanansylwusu

Figure 2 Guided bone regeneration procedure in control site (A-E) and test site (F-L) (A, B) Alveolar ridge defect shows in 22 area (control site). (C) The

cortical bone is decorticated with a steel round bur size 1.2 mm (D) Bone graft is placed on the recipient site. (E) Placed the collagen membrane on

bone graft material. (F, G) Alveolar ridge defect presents in 12 area (test site). (H) The cortical bone is decorticated with a steel round bur size 1.2

mm (I) The mixing of small pieces of PRF membranes, bone substitute and exudate is placed on the recipient site. (J) Placed the collagen membrane

on bone graft material. (K) PRF membrane, (L) Coverage of the collagen membrane with PRF membrane

Gutta percha reference

Palatal

X,= Bone height

B, = Buccal bone width
L, = Lingual bone width
G, = Buccal soft tissue

P, = Lingual soft tissue
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Figure 3 The measurement of the alveolar ridge height and ridge width and gingival thickness in horizontal direction
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UTIU (TN 1)

(Class 111, moderate) 314U 5 UT1IY dIunguUNAdoUN
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Table 1  Distribution of bony defects and mean difference of the horizontal and vertical defect depth in the control and test groups (n=10) before
surgery
Control Test
Patient no.
(ControlTest) Vertical depth Horizontal Defect classification Vertical Horizontal Defect classification
(mm) depth (mm) (Seibert, Allen) depth (mm) depth (mm) (Seibert, Allen)

1 (12/21) 1.00 3.00 M1, mild 1.00 2.00 1II, moderate

2 (22/12) 2.00 3.50 III, moderate 1.00 4.50 111, moderate

3 (12/21) 3.00 3.50 111, mild 4.00 2.00 III, moderate

4 (22/12) 2.50 3.50 III, moderate 2.00 4.50 III, moderate

5 (22,23/12,13) 3.00 3.00 III, moderate 5.00 3.50 III, moderate

6 (36/46) 1.00 1.00 111, mild 1.00 2.00 111, mild

7 (36/46) 3.00 3.00 111, mild 2.00 2.50 111, moderate

8 (46/36) 1.50 0.00 11, mild 1.00 1.00 11, mild

9 (14/25) 4.00 3.00 111, moderate 2.50 2.50 111, moderate

10 (24/14) 2.00 4.50 111, moderate 2.00 3.00 1I1, moderate

11, mild=1 M1, mild=2
Mean (mm+SD) 2.30+0.97 2.80 +1.31 111, mild=4 2.15+1.37 2.75+1.13 111, moderate=8
111, moderate=5
p-value 060

0.87
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Table 2 Mean difference of Visual Analog Scale (VAS) score after surgery in the control and test groups (n=10)
VAS Day 3 Day 7 Day 14 1-month
Control 3.60+1.19 1.80+1.13 0.30+0.48 0.00
Test 3.30+1.33 1.65+1.29 0.60+0.84 0.00
p-value 0.382 0.496 0.18 1.00
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Table 3  Mean difference of Healing Index (HI) score after surgery
in the control and test groups (n=10)
HI Day 3 Day 7 Day 14 1-month 3-month
Control 1.90+0.56  2.20+0.63 2.70+0.67  4.10+0.73 5.00
Test 2.20+0.42  2.50+0.70  3.10+0.73  4.10+0.73 5.00
p-value 0.180 0.279 0.046* 1.000 1.000

* A significant difference comparing between the control and test groups.
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Figure 5 Mean difference of Healing Index (HI) score after surgery

in the control and test groups
MBI+ uaaInNuuaNA e lsdIAYNNada p<0.05

Remark * indicates the statistically significant difference at p<0.05

\ w A = =
wan1sAsIaMIMmnaIeSIalauiuneuiiina
Tnluns il anuuana1svesnnuniedunszgnlu
9y Y v v A v A = a
HUITIVAIULANIINAINDI5IT ST TAUDUADUN AN
TnTunswl Tu@eun o uaz 6 Nszavdunszgnluuurs
A A a H I 1
N2 4unaz 6 Hadwas lunsaosnguiaunuay Tagly
v Y
NGUAIVAVINNYUINIAY 0.35£1.75 1.17+1.13 nag
v Y
1.45+1.05 Haawas aaulunqunageuliauiuiuminy
0.02+1.34 1.12+0.86 1Az 1.33+1.11 UAANAT AIUAI9 LA
i) Y i
lenaapUNINADALAINUINITRINgUIIA R ATA Y
' 3
HANAIIVOIAINNUIVDITUNTZYNATUUANIANT U

@

uanaNNueg1s lilodAynedda (p>0.05) (13197 4
Lngﬂ‘ﬁ 6)
AULANANYBIANNN I UNTERN TUUUIT 1D
Suauanamaedad TnuduneudinanTnlunsl Tu
Woud 0uaz 6 Hazdudunszgnlunulsui 2 uaz 6
Naawag “luﬁmmﬂa:uﬁﬁmﬂm Taglunquaruauanaq
NN 0.44+0.63 uag 0.10+1.07 Hadwas aiulungy
NATRVAAAIUNINDY 0.24+0.59 11z 0.11£0.57 WadIuAs
CRETLRERY] u@izﬁamaaummﬁﬁwuiw‘?@aamduﬁ
mmﬁﬁlﬂﬂmmﬂﬁhﬁjmﬁuﬂiz@ﬂﬁ1u§uﬁﬂﬂﬂL1@ﬂ¢iNﬁu

9 v a

o619 lutidedAgneada (p>0.05) (A13197 4)




8l Khon Kaen Dent] ® Volume 23 @ Number 2# May-August 2020

Maefi 4 uaaeAuRdnNuuAnAYeInunedunszen lunuauszdn 2 4uaz 6 Tadwasangaddlunquaiuguuazngy

nagol (n=10)

Table 4 Mean difference of horizontal alveolar ridge width at 2, 4 and 6 mm from reference point in the control and test groups (n=10)

Intergroup comparison of intragroup changes at different time intervals

Horizontal
At 2-mm from reference At 4-mm from reference At 6-mm from reference
bone (mm)
Buccal Lingual Buccal Lingual Buccal Lingual
Control +0.35£1.75 -0.44+0.63 +1.77+1.13 +0.14+0.76 +1.45+1.05 -0.10+1.07
Test +0.02+1.34 -0.24+0.59 +1.12+0.86 +0.95+0.60 +1.33+1.11 -0.11+0.57
p-value 0.368 0.362 0.868 0.770 0.786 0.969
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Figure 6 The measurement of horizontal alveolar ridge width and
alveolar ridge height by Cone beam computed tomography
(CBCTs) with the reference vacuum stent at 2 mm before
treatment and 6 months (A) Control group: before treatment
(B) Control group: at 6 months (C) Test group: before
treatment (D) Test group: at 6 months
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Table 5 Decreasing of mean difference of alveolar ridge height from

reference point in the control and test groups (n=10)

Vertical bone  Intergroup comparison of intragroup changes

(mm) at different time intervals
Control +0.01£1.03
Test +0.15+0.64
p-value 0.890
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Table 6 Mean difference of horizontal gingival thickness at 2,4 and 6 mm from reference point in the control and test groups (n=10)

Horizontal

gingival thickness At 2-mm from reference

At 4-mm from reference

Intergroup comparison of intragroup changes at different time intervals

At 6-mm from reference

(mm) Buccal Lingual Buccal Lingual Buccal Lingual
Control +0.31+1.11 +0.3740.63 +0.1740.62 +0.18+0.47 +0.01+0.43 -0.01x1.21
Test +0.91+1.01 +0.2840.85 +0.3740.60 +0.01+0.85 +0.17+0.54 +0.13+0.68
p-value 0.144 0.708 0.415 0.201 0.210 0.754
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A 6-Month Clinical Pilot Study of Guided Bone
Regeneration with or without Platelet-Rich Fibrin:
A Randomized Controlled Trial

* ok *kok kKK kokkok
Tapaneeyakorn N Puasiri S Prajaneh S Suwannarong W

Abstract

The purpose of study was to compare clinical wound healing and alveolar ridge gain in horizontal and vertical bone defects by
guided bone regeneration (GBR) with or without platelet-rich fibrin (PRF). A randomized controlled clinical trial (split-mouth) in 10 healthy
patients (7 females, 3 males) with bilateral localized alveolar ridge defects was selected. GBR was performed by using allograft and collagen
membrane in both control and test groups, but PRF membrane was used only in the test group. PRF membrane was obtained from venous
blood sample of 10 cc mixed with allograft and to cover the collagen membrane before flap closure in the test group. Qutcomes were assessed
by Visual Analog Scale (VAS), Healing Index (HI) score and alveolar ridge gain in both horizontal and vertical bone defects by Cone Beam
Computed Tomography (CBCTs). The result of mean VAS showed no significant difference in both groups. Mean HI score in the test group
was higher than the control group at day 3, 7 and 14, but statistical significance (p=0.046) was found at day 14. Buccal alveolar ridge width
was gained in both groups with no significant difference. Increasing of soft tissue thickness was also found in both groups. In conclusion, using
PRF membrane as biomaterial in conjunction with GBR can promote early wound healing process. Furthermore, larger sample size and long-

term studies are needed to confirm the positive effect of PRF in enhancing the bone regeneration.

Keywords: Platelet-rich fibrin/ Guided bone regeneration
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Orthodontic Treatment in Patient with
Gingival Enlargement: A Case Report

Ruksujarit T* Trimetsuntorn K** Manosudprasit A*

Abstract

Gingival enlargement can be found in orthodontic patients. Thorough history-taking and clinical examination are important for
diagnosis and treatment plan. The key to successful treatment are to obtain a proper diagnosis of the problem and the interdisciplinary team which
is needed to treat the patient. This report presented about an adult Thai male, Class Il malocclusion with chronic inflammatory gingival enlargement.
After five years and eight months under the treatment, the patient’s malocclusion was corrected. Gingival enlargement was successfully corrected,
before and during orthodontic treatment by gingivectomy. Afier a year of follow-up, the result was stable and there was no recurrence of gingival

enlargement.

Keywords: Gingival hyperplasia/ Orthodontic treatment/ Malocclusion/ Interdisciplinary treatment

Introduction

Gingival enlargement is one of numerous problems
affecting orthodontic treatment which can occur before
starting treatment or arising during treatment. Gingival
enlargement or gingival overgrowth is characterized by an
increase in the size of gingiva which could be caused by
gingival hyperplasia (an increase in the number of cells) or
gingival hypertrophy (an increase in the size of cells without
increasing number of cells). It can have multiple etiology as
described in Table 1." It may cause complications such as

prolonged retention of primary teeth, difficulty in mastication,

Received: May 10, 2019
Revised: April 23, 2020
Accepted: May 08, 2020

speech, esthetic and psychological problems.2 Enlargement of
gingiva interferes with orthodontic procedures, for example
during bracket placement, impeded tooth movement and oral
hygiene care. Vice versa, orthodontic treatment could also be
the cause of gingival enlargement. To achieve an optimum
result, treatment plan between orthodontist and periodontist is
important before orthodontic treatment is initiated.’ The
objective of this case report was to present a way for the
interdisciplinary team to approach a gingival enlargement

patient who needed an orthodontic treatment.

Table 1 Gingival enlargement can be classified according to etiologic factors and pathologic changes as follows [Modified from Agrawal (2015) ]] .

- Chronic
- Acute

Inflammatory enlargement

Drug-induced gingival enlargement

- Anticonvulsants e.g., phenytoin (Dilantin)

- Immunosuppressants e.g., cyclosporine
- Calcium channel blockers e.g., nifedipine, nitrendipine

Idiopathic gingival enlargement
Enlargements associated with

diseases or conditions

systemic  A. Conditioned enlargement
- Pregnancy
- Puberty
- Vitamin C deficiency

- Plasma cell gingivitis

- Nonspecific conditioned enlargement (pyogenic granuloma)

B. Systemic diseases causing gingival enlargement

- Leukemia

- Granulomatous diseases e.g., Wegener’s granulomatosis, sarcoidosis

Genetic disorders associated with gingival
enlargement

- Syndromes associated with hereditary gingival fibromatosis e.g., Ramon syndrome
- Syndromes associated with lysosomal storage diseases e.g., Hurler syndrome

- Gingival enlargement associated with vascular disorders e.g., Sturge-Weber syndrome

- Gingival enlargement associated with characteristic dental abnormalities e.g., Wilson syndrome

Neoplastic enlargement (gingival tumors)

- Benign tumors e.g., fibroma, papilloma, peripheral giant cell granuloma

- Malignant tumors e.g., carcinoma, malignant melanoma

False enlargement
- Underlying dental tissues

- Underlying osseous lesions

* Department of Preventive Dentistry, Faculty of Dentistry, Khon Kaen University, Amphur Muang, Khon Kaen.

** Private Dental Practice, Bangkok.
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A case report

Case history A Thai male, twenty-two years old,
came to receive orthodontic treatment, with a chief complaint
of crowded teeth. He had good general health without previous
serious illness or medication.

Clinical examination

Extra-oral examination He had asymmetrical ovoid
facial type with no chin deviation. His vertical and horizontal
facial ratios were normal. He has slightly convex profile
(Figure 1).

Intra-oral examination He had a permanent
dentition with all teeth present in oral cavity except 36 and all
third molars. Canine relationships were Class II on both sides
and Molar relationships were Class II on the right side and
unclassified on the left side due to a loss of the lower left first
molar. Overjet was 7.5 mm (21 as a reference) and overbite
was 7 mm (100% complete overbite). The upper dental
midline deviated 3 mm to the right while the lower dental
midline was on facial midline. He had severe crowding on
both arches with gingiva covered on occlusal surface of the
upper left second premolar and the lower left second

premolar had operculum at distal portion of occlusal table.

His gingiva was pink, firm and thick. He had no pocket
formation. There was generalized gingival enlargement
especially on the upper and lower anterior teeth and the left
posterior segments. The enlargement affected the attached
gingival area, extending from the mucogingival junction to
the gingival margin and interdental papillae. The enlarged
gingival regions had mostly leathery consistency and had a
characteristic minutely pebbled surface. He denied all
systemic disease, and did not take any medications associated

with gingival hyperplasia. The patient noticed gum swelling

when he was 15 years old (Figure 2).

Figure 1 Pre-treatment extra-oral photos A) Lateral view (right), B)

Frontal view (smile), C) Frontal view (rest)

Figure 2 The pictures show generalized gingival enlargement especially on the upper and lower anterior teeth and left posterior segments. Buccal

and lingual tissue were involved in both maxilla and mandible. Gingival enlargement caused partial eruption of 25. Pre-treatment intra-

oral photos A) Lateral view (right), B) Frontal view, C) Lateral view (left), D) Occlusal view (upper), E) Occlusal view (lower)
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Functional evaluation He had no tongue thrusting
or mouth breathing. No sign and symptom of temporomandi-
bular joint disorder was detected.

Model analysis From model analysis, both arches
presented with asymmetrical ovoid arch form. Upper and
lower arches were lacking space, 11.5 and 10 mm, respectively
(Figure 3).

Radiographic evaluation

Panoramic radiograph The film revealed normal
nasal floor, maxillary sinus and mandibular condyles. There
was no pathological lesion. The left mandibular first molar and
the right mandibular third molar were missing. The maxillary
third molars and the left mandibular third molar were
impacted. All teeth were in normal size and shape. Marginal
bone level was normal. 17 had defective restoration (Figure 4).

Lateral cephalometric radiograph Patient had mild

skeletal class II relationship with orthognathic maxilla and

slightly retrognathic mandible and hyperdivergent pattern

(Figure 5). The cephalometric values of pre-treatment are
presented in Table 3.

Diagnosis After thorough examination, he was
diagnosed with dental Class II division 1 malocclusion with
gingival hyperplasia on mild skeletal Class II due to
orthognathic maxilla and slightly retrognathic mandible and
hyperdivergent pattern with convex profile, incompetent lips
and protruded upper lip position.

The patient had no systemic disease, nor had taken
any medications associated with gingival hyperplasia.
Pronounced gingival overgrowth was recognized by the
patient at the age of 15 years and there was no causative agent
that could be identified and his oral hygiene was poor;
therefore, it was diagnosed as “chronic inflammatory gingival
enlargement”

Treatment plan Interdisciplinary treatment plan
among periodontist, prosthodontist and orthodontist were

discussed and formed in Table 2.

Figure 3 Pre-treatment dental models A) Lateral view (right), B)
Frontal view, C) Lateral view (left), D) Occlusal view
(upper), E) Occlusal view (lower)

Figure 4 Pre-treatment panoramic radiography

Figure 5 A) Pre-treatment lateral cephalometric radiography, B) Pre-treatment lateral cephalometric tracing
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Table 2 Treatment sequences and treatment plan.

Treatment sequences

Treatments

Treatment planning

1. Urgent phase
2. Control Phase

3. Re-evaluation phase

4. Definite phase

5. Maintenance phase

None.

1. Full mouth scaling and root planing and motivation

of home care procedure

2. Surgical gingivectomy in the lower anterior and the
left posterior area, the upper anterior area, and the

upper left posterior area
3. Follow-up and recall after gingivectomy for the

recurrence of gingival enlargement and oral hygiene

control
4. Orthodontic treatment

5. Prosthodontic treatment

6. Follow-up 1 year

Periodic check-up every 3-4 months

- Corrective orthodontic treatment with fixed
appliance: extraction upper first premolars and
all third molars

- Recommended wearing removable partial
denture for 36 after orthodontic treatment
finished until no recurrence of gingival
enlargement; then, the patient will make
decision either implant or bridge on 36 area.

Table 3 Comparison of cephalometric values between pre-treatment, post-treatment and retention.

e Pre-treatment Post-treatment Retention
Area Measurements (22 years old) (28 years old) (29 years old)
Norm +S.D. Value Value Value
Cranial base NS-FH (degree) 7 2.58 4 4 4
NS-Ba (degree) 128 5.09 129.5 130 130
Maxilla to cranial base SNA (degree) 84 3.58 87.5 86.5 87
SN-PP (degree) 9 3.03 35 4 3
SNB (degree) 81 3.59 82.5 82 82.5
S SN-MP (degree) 30 5.61 31.5 30.5 30
K Mandible to cranial base
NSGn (degree) 68 3.29 69 68.5 68.5
E Mandibular angle 118 6.13 116 117 116.5
b SNPg (degree) 82 3.69 82 81.5 82.5
E Bony chin contour
T Pg-NB (mm) 1 1.54 -1 -0.5 -1
A ANB (degree) 3 2.50 5 45 4.5
L Wits (mm) -2 3.49 9 6 3.5
MP-PP (degree) 21 5.25 28 26.5 27
Maxillo-Mandibular PFH/AFH (%) 65 2.88 68.2 68.3 68.8
Facial index (%) 81 6.54 67.1 68.3 66.9
Co-A (mm) 93 4.95 93 93.5 91.5
Co-Gn (mm) 121 6.69 132 131 130
U1 to NA (degree) 22 5.94 24.5 31 31.5
Maxillary Dentition U1 to NA (mm) 5 2.13 8.5 8.5 9
b Ul to SN (degree) 108 6.13 112 117.5 119
E L1 to NB (degree) 30 5.61 19 40 43
: Mandibular Dentition L1 to NB (mm) 7 2.22 8 13 13
A L1 to MP (degree) 97 5.97 86.5 108 111
L Inter-incisal (degree) 125 8.03 132 104 100
Maxillo-Mandibular Overjet (mm) 3 0.62 7.5 3 3
Overbite (mm) 2 1.06 7 2.5 2
Nasolabial angle (degree) 91 7.98 90 98 85
H-angle (degree) 14 3.83 17.5 16.5 16.5
SOFT TISSUE L lip to E-Plane (mm) 2 2.03 4 4 3
Upper lip length (mm) 23 2.01 30.5 31.5 31.5
Lower lip length (mm) 46 2.28 56.5 59.5 59.5
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Treatment alternative The first option was to extract
upper premolars and upper third molars. Extraction of the
upper first premolars was to correct the crowding and canine
relationship with maximum anchorage. On the lower arch, the
space on the left first molar area would be closed by
protraction of the second and third molars. The advantage was
that the patient did not have to wear any prosthesis; however,
the treatment time would be extended. The second option
would be to extract upper premolars and all third molars. For
this option, patient would have to wear the prosthesis on the
edentulous area. After discussion with the patient, the second

option was chosen.

Treatment sequences

Pre-orthodontic phase Before starting orthodontic
treatment, patient received periodontal therapy which
included scaling and root planing before surgical approach.
Internal bevel gingivectomy procedure was done at the lower
anterior along with the lower left posterior area, as well as the
upper anterior and the upper left posterior with one-week gap
between procedures. After that, follow-up appointments were
made for observing recurrence of gingival enlargement and
periodic check-up every 3-4 months was done (Figure 6).
Subsequently, the patient was referred to oral surgeon for
extraction of the upper first premolars and referred for

orthodontic treatment a month after gingivectomy.

Figure 6 Intra-oral photos after gingivectomy before orthodontic treatment A) Lateral view (right), B) Frontal view, C) Lateral view (left), D)

Occlusal view (upper), E) Occlusal view (lower)

Active orthodontic phase and retention Orthodontic
treatment was started after a control phase with 0.022 bracket
with MBT prescription. An alignment phase took seventeen
months then the contraction phase begun. For the period of
contraction phase, sliding mechanic on 0.016” x 0.022” SS
wire with elastic chain combined with class II elastic were
used to close space in the upper arch. The patient had a
periodic periodontal check-up every 3-4 months throughout
the treatment. We found an enlargement of gingivae at the
upper right posterior area followed by the lower left posterior
areas, which may resulted from irritation of orthodontic
appliances, patient’s poor oral hygiene or/and unfavorable

. . . 2,4-6
tissue reaction during tooth movement. The second

gingivectomy was performed on the upper right posterior
segment during movement phase one year after wearing
orthodontic appliances due to the impediment of tooth
movement.”* Three months later, the third gingivectomy on
the lower left posterior segment was performed for the same
reason. Thirty-three months later contraction phase was
finished and adjustment phase was initiated. Wraparound
retainer was used for retention phase. The total treatment time
was five years and eight months. There was no recurrence of
gingival hyperplasia for the duration of finishing phase also
after a year of follow-up. The patient seeks a periodontist for
periodontal maintenance after orthodontic treatment for two

years.
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Treatment outcomes

After five years and eight months, treatment results
showed Class I canine and full-unit Class II molar on the right
side, and Class II canine with unclassified molar relationship
on the left side. Class I canine on the left side could not be
obtained because of the tooth size discrepancies; therefore,
interproximal reduction was performed. The upper dental
midline slightly deviated 1 mm to the right, but the lower
dental midline was at the center related to the facial midline.
Proper overjet (2.5 mm) and overbite (2.5 mm/31.25%) were
achieved. All extraction spaces in the upper arch were used to
relieve crowding. Deep overbite and excessive overjet were

corrected by proclination and protrusion of the lower anterior

teeth. Acceptable interdigitation and functional occlusion were
gained. On the OPG, acceptable root parallelism was achieved
(Figure 7-9).

Superimposition showed that all skeletal components
were maintained. Dental component showed proclination of
upper incisors and proclination and protrusion of lower
incisors. (Figure 10). Gingival enlargement was reduced and
under controlled. Edentulous area at the lower left first molar
was maintained by retainer and waiting for prosthesis

placement. After a year of follow-up, the result was quite

stable and there was no recurrence of gingival enlargement

(Figure 11-13).

Figure 8 Post-treatment intra-oral photos A) Lateral view (right), B) Frontal view, C) Lateral view (left), D) Occlusal view (upper), E) Occlusal

view (lower)
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Figure 9 Post-treatment panoramic radiograph

\ 7/

Figure 10 A) Post-treatment lateral cephalometric radiography Superimposition lateral cephalometric tracing (black=pre-treatment,
red=post-treatment), B) Overall, C) Maxilla, D) Mandible

Figure 11 Intra-oral photos of one year after treatment A) Lateral view (right), B) Frontal view, C) Lateral view (left), D) Occlusal view
(upper), E) Occlusal view (lower)
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Figure 12 Panoramic radiography of one year after treatment

Figure 13 A) Lateral cephalometric radiography at retention phase Superimposition lateral cephalometric tracing (red=post-treatment

green=retention), B) Overall, C) Maxilla, D) Mandible

Discussion

The patient’s major complaint was crowded teeth;
however, another problem found by the orthodontist was
severe gingival enlargement. Gingival enlargement could be
presented in orthodontic patients, which could affect patients’
esthetics. Gingival enlargement can be caused by several
factors as shown in Table 1." The patient had no history of
relevant medication or health, but his oral hygiene was poor.
The final diagnosis for his gingival status was chronic

inflammatory gingival enlargement.

The patient had dental Class II division 1
malocclusion on mild skeletal Class II which can be treated
by orthodontic treatment alone. Extraction of the upper first
premolars and all third molars were chosen to correct the
problems. The gingival enlargement made the treatment more
complicated. Interdisciplinary treatment between orthodontist
and periodontist was necessary throughout the treatment.
Before orthodontic treatment started, gingivectomy was
performed for two reasons. The first reason was to help the

orthodontist place properly bracket position. The second one
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was to facilitate tooth movement. At present, no literature
reports the effect of gingival enlargement on the duration of
orthodontic tooth movement, but the authors think that it may
decrease rate of tooth movement, since it may act as physical
barrier during tooth movement. In general, the treatment time
for regular extraction cases was approximately 2-3 years; ’
however, the patient took almost 6 years. Thus, the gingival
enlargement might have retarded the tooth movement causing
longer orthodontic treatment time for the patient. On the other
hand, the prolonged treatment time may also influence the
occurrence of gingival enlargement due to the presence of
appliance which made it difficult to clean and further
aggravate the soft tissue reaction.’

Recurrence of the gingival enlargement was not
found in retention period due to good oral hygiene control. In
order to treat chronic inflammatory gingival enlargement
properly, collaboration among periodontist, orthodontist and
the patient are needed to achieve an improvement in patient’s

. . . . 1
esthetics, mastication and occlusion.

Conclusion

Correcting Angle’s class II division 1 with severe
crowding and chronic inflammatory gingival enlargement
would need a collaboration between interdisciplinary team to
obtain a satisfactory result. Careful treatment planning before
starting orthodontic treatment is necessary to accomplish
good outcome. Orthodontist should be aware of this problem
and recall for proper periodontal treatment or gingivectomy

before, during and after treatment.
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