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The aims of the research were to study pulpal anesthetic efficacy of buccal infiltration at
mucobuccal fold of lower second molar comparing to buccal infiltration at mucobuccal fold of
lower first molar and to study the incidence of lower lip and chin numbness. A crossover designed
clinical study which 30 volunteers were randomly divided into 2 groups. Group 1 received buccal
infiltration of 4% articaine with 1:100,000 epinephrine 1.7 ml at mucobuccal fold of lower first
molar on the first appointment whereas group 2 received the same procedure at mucobuccal
fold of lower second molar. Pulpal anesthesia of lower second premolar, lower first and second
molar including lower lip and chin numbness were determined repeatedly at 5, 10, 15 minutes
after injection. A two-week waiting period was observed before the second appointment, which the
locations of buccal infiltration of group 1 and group 2 were switched. For the results, comparison
between the buccal infiltration at mucobuccal fold of lower second molar and lower first molar
revealed that complete pulpal anesthesia of lower second premolar were 26.7% and 66.7%,
lower first molar were 20.0% and 50.0%, and second molar were 10.0% and 40.0% respectively.
There were statistically significant differences in buccal infiltration between both locations
(p<0.001) including complete pulpal anesthesia of lower second premolar and first molar
(p=0.002 and 0.004). Moreover, the incidence of lower lip and chin numbness after buccal infiltra-
tion at mucobuccal fold of lower second molar were 20.0% and 10.0% respectively and after
buccal infiltration at mucobuccal fold of lower first molar were 90.0% and 63.3% respectively. For
conclusion, buccal infiltration of 4% articaine with 1:100,000 epinephrine 1.7 ml at mucobuccal

fold of lower second molar was less effective than those of lower first molar.

buccal infiltration, articaine, complete pulpal anesthesia, lower second molar, lower lip and chin

numbness
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Table 1 Percentage of complete pulpal anesthesia and mean of complete pulpal anesthesia time period in lower second premo-

lar, first molar and second molar after buccal infiltration at mucobuccal fold of lower first molar and second molar

% of complete

Mean of complete pulpal anesthesia

Area of B Affected tooth pulpal anesthesia (N) time period (min)
Lower first molar Second premolar 66.7 (20) 6.00 £2.05
First molar 50.0(15) 6.00+2.07
Second molar 40.0(12) 6.67+2.46
Lower second molar Second premolar 26.7(8) 6.25+2.32
First molar 20.0 (6) 6.67+2.56
Second molar 10.0 (3) 8.33+2.89

Bl = buccal infiltration, min = minutes, N = number of subjects with complete pulpal anesthesia
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Table 2 Comparison of percentage of complete pulpal anesthesia and mean of complete pulpal anesthesia time period in lower

second premolar, first molar and second molar after buccal infiltration at mucobuccal fold of lower first molar and second

molar

% of complete pulpal anesthesia

Mean of complete pulpal anesthesia time period (min)

Bl at lower first molar

Bl at lower second molar

N) ™) p-value Bl at lower first molar Bl at lower second molar p-value
second 6670 oo 2678 0002 °ond 600205 M 40523 0564
premolar premolar premolar premolar
First molar 50.0 (15) Firstmolar ~ 20.0(6) 0.004*  Firstmolar  6.00+2.07 Firstmolar 6.67+256  0.317
second 100(12  econd 100(3) o012 e 667246 M 533,280 0317
molar molar molar molar
Fistmolar ~ 50.0(15)  ~ocond 10.0(3)  0.00%

molar

*significantly different at p-value <0.05

Bl = buccal infiltration, min = minutes, N = number of subjects with complete pulpal anesthesia
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Table 3 Incidence of lower lip and chin numbness after buccal

infiltration at area of lower first molar and second

molar.
Incidence of numbness (%)
Area of Bl
Lower lip (N) Chin (N)
Lower first molar 90.0 (27) 63.3(19)
Lower second molar 20.0 (6) 10.0 (3)

Bl = buccal infiltration, N = number of subjects with lip or chin
numbness
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Facial skeletal discrepancy has impacted on quality of life of the patient in various as-
pects. Orthodontists and surgeons need to evaluate all dimensions of problems including quality
of life for understanding patients’ requirement. The aim of this study was to conduct validity and
reliability tests of the Orthognathic Quality of Life Questionnaire (OQLQ) translated Thai version.
The original OQLQ was translated into Thai version by Brislin’s back translation method and the
validity was checked by experienced maxillofacial surgeon and orthodontist for Index of Item-
Objective Congruence (I0C). The reliability was done by test-retest reliability method which
analyzed OQLQ scores of 50 participants between 2 weeks interval and calculated for intraclass
correlation coefficient between those two sets of scores. For the results, the validity test of
questionnaire by I0C was 0.91. The coefficient of reliability showed that this Thai version of OQLQ
has an excellent internal consistency (intraclass correlation coefficient = 0.943). For conclusion,
the results indicated that Thai-OQLQ has excellent validity and reliability. This Thai-OQLQ could

be performed in Thai patients with skeletal discrepancy problem for analysis, treatment plan-

ning and follow up reasons.

Keywords: questionnaire, quality of life, orthognathic surgery, OQLQ

Introduction

Upper and lower jaw discrepancy is a skeletal
defect which primarily affects teeth and jaw bones.
These are influenced by genetic factors which cause
abnormal developmental growth of jaw bone, such
as prognathism or retrognathism of maxilla or man-
dible or both." This deformities can have effect to
oral function of a malocclusion, masticatory system
disorder and also to facial esthetics. Thus the effect
of facial esthetics problem has been impacted
to self-esteem and social aspect of patients.” Oral
function and facial esthetic are qualified as quality
of life of the patients.”’ This deformities should be
encountered by combination of orthognathic surgery
and orthodontic treatment.®”

The important relationship between oral health
and quality of life has been described in late A.D.1980
by Reisine et al. which found that the oral problem

related with dentofacial deformities has affected the
quality of life of patients.”’ Many questionnaire forms
of oral health related quality of life were developed.
Oral Health Impact Profile (OHIP) is a questionnaire
which is widely used to analyze the impact of oral
problem to social aspect of patients and Short
Form 36 Items Health Survey (SF-36) which is considered
to be a general health survey.” This aforementioned
questionnaire forms are designed for evaluation of the
oral health problem in elder patients, however pa-
tients with dentofacial deformities should need more
specific tool for quality of life analysis.

The condition-specific quality of life question-
naire for patients with dentofacial deformity was
developed and called Orthognathic Quality of Life
Questionnaire (OQLQ). This questionnaire form was
designed to analyze quality of life of patients with

dentofacial deformities who received orthodontic
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oQLaQ

Please read the following statements carefully. In
order to find out how important each of the state-
ments is to you, please circle 1, 2, 3, 4 or N/A

where:
1 means it bothers you a little
4 means it bothers you a lot

243 lie between these statements
N/A  means the statement does not apply to you
or does not bother you at all

1 2 3 4
Bothers you Bothers you
a little a lot

1. I am self-conscious about the 123 4N/A
appearance of my teeth

2. I have problems biting 123 4N/A
3. I have problems chewing 123 4N/A
4. There are some foods I avoid 123 4N/A
eating because the way my teeth
meet makes it difficult
5. I don't like eating in public 1234N/A

places

6. I get pains in my face or jaw 123 4N/A

7. I don’t like seeing a side view 1 4 N/A
of my face (profile)

8. I spend a lot of time studying 1 2 3 4 N/A
my face in the mirror

[
W

9. I spend a lot of time studying 1 2 3 4 N/A

my teeth in the mirror

10. I dislike having my photograph 1 2 3 4 N/A
taken

11. I dislike being seen on video 123 4N/A

12. T often stare at other people’s 1 2 3 4 N/A
teeth

13. 1 often stare at other people’s 1 2 3 4 N/A
faces

14. I am self-conscious about my 1 2 3 4 N/A
facial appearance

15. 1 try to cover my mouth when 1 2 3 4 N/A
I meet people for the first time

16. I worry about meeting people 1 2 3 4 N/A
for the first time

17. 1 worry that people will make 1 2 3 4 N/A
hurtful comments about my
appearance

18. I lack confidence when lamout 1 2 3 4 N/A
socially

19. 1 do not like smiling when I 123 4N/A

meet people

20. I sometimes get depressed 123 4N/A
about my appearance

21. I sometimes think that people 1 2 3 4 N/A
are staring at me

22. Comments about my appear- 1
ance really upset me, even when
I know people are only joking

4 N/A

[
w

U 1 leAueadsuatuniwdingy

Fig. 1 Originated Orthognathic Quality of Life Questionnaire (OQLQ) in English.

treatment with orthognathic surgical treatment. The
main effects of the deformities were retrieved by 22
questions about patients’ physical ability and emo-
tion. Patients could score in each question by 0-4 (no
bother to bother a lot) hence the total scores could
be 0-88. Data analysis could be subdivided into 4
domains; oral function (questions no. 2, 3, 4, 5, 6), facial
esthetics (questions no. 1, 7, 10, 11, 14), awareness
of dentofacial esthetics (questions no. 8, 9, 12, 13),
and social aspects of dentofacial deformity (questions
no. 15, 16, 17, 18, 19, 20, 21, 22).*”

At present, originated English version of OQLQ
has been translated into non-English languages such as
German"?, Brazillian-Portuguese"” or Serbian” which are
considered as a proper instrument for cross-cultural
research.”” In Thailand, Thai language is an officially

language used for communication. This language and

cultural barrier could have effect on evaluation and
study if conducting through an instrument in English
language for Thai people.

Therefore this study was aimed to translate the
OQLQ into Thai language and conduct validity and
reliability tests of the translated Thai-version question-

naire set.

Materials and methods

Translation process of originated English
version of OQLQ into Thai language

Translation process of the original OQLQ had
been followed by the back-translation for cross-
cultural research method from Brislin."”

The translation process started with the trans-

lation of the English version of the OQLQ (Fig. 1) into
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wuugeumalssiussAugunmIinveauldimanunssinssauiumsdau
nianguAeinuetanBen WadunsszyarudiAtyIesusazAtesIY ngRneN 1, 2, 3, 4 viva N/A (ivsng)
1 nnsih dnangzmuisadntion
4 MNBt AuanszNLNIN
2+3  wnud faadnfanansswinednesunument
NA - el ﬁ'\ﬁ'ﬁmu'lﬁlﬁn'{uﬁunm vireligaanssnusenmiay
1 2 3 4
fnanssuwitadntion fuangsnuann
1. Fwmdadianuina/mesminiimsfascreniuresinnda 1 2 3 4 NA
2. Fwdaidgvalunisia 1 2 3 4 NA
3. HwdailiTm @ 1 2 3 4 NA
4. flewnsslsamimEwan@smsinsmidadunsnanmsdosaresiy
fnliFusymudan 1 2 3 4 NA
5. i liseufinssmuennsluiiarsisy 1 2 3 4 NA
6. HmidnfEnduinnlustiuesnsanitennssing 1 2 3 4 NA
7. Fmdbisougpluwiiinesandinding qUlustinfngng 1 2 3 4 NA
8. dwdninueawmtiviaielunszaniunaioug 1 2 3 4 NA
9. Hwduinueansfuedresiudiieslunsranidunsiuig 1 2 3 4 NA
10. Hmdnligounisduguuesiaies 1 2 3 4 NA
1. Sl bisouWiauduwhidedhiale 1 2 3 4 NA
12. FmdinarXesasiugastdu 1 2 3 4 NA
13. Fwdnsinastemesluvimesaudy 1 2 3 4 NA
14. Fwdafianuivamesminfednenslunihzesdimida 1 2 3 4 NA
15. nmméﬁutﬂunfqmn fvEntnasnerwmldiielaln 1 2 3 4 NA
16. mdininanafesaemduduaiium 1 2 3 4 NA
17. FwidiAnfnainiBuansiunoebideiudneaslumiredmi 1 2 3 4 NA
18. FwidajAneiamauiulanadliiineuen 1 2 3 4 NA
19. Fwihizaunsiinnanaeniiu 1 2 3 4 NA
20. venididnfRndauiusnsnsluniihvesimdn 1 2 3 4 NA
21. mm{:&mLﬁ'\ﬁndﬁﬁ'\a”eqnénuﬁmum 1 2 3 4 NA
22. wsilmdasalifsafudnensluviitedimd e dganlia
teudiadfdndunsieduinim 1.2 3 4 NA
Ui 2 ToAueadantiuniwmile
Fig. 2 Orthognathic Quality of Life Questionnaire (OQLQ) Thai version.
Thai language by Translation and Interpretation Center, by an oral and maxillofacial surgeon and an ortho-

Faculty of Liberal Arts, Thammasat University (Fig. 2). dontist. Then the modified version of the Thai-OQLQ
Then the translated Thai version of OQLQ was cor- was then translated back into English by another

rected for accurate context in terms of medical fields translator of the center in order to have cross compari-
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son to the original English version.

Participants inclusion and exclusion criteria

The sample consisted of participated patients
who had been diagnosed as maxilla or mandible or
both jaws skeletal discrepancy and required for or-
thognathic surgery correction at Dental Division of
our university hospital. All patients were requested to
read and complete the first set of Thai-OQLQ by
themselves during orthodontic visit for clinical and
radiographic examination about 1 month before their
surgical appointment. Then the second set of Thai-
OQLQ completion was taken in next 14 days for test-
retest reliability during their visit of surgical stent
try-in. Those participants who could not complete the

Thai-OQLQ form twice were excluded from this study.

Statistical analysis

The data of this study were collected from
August 2020 to February 2021 under approval of the
ethical review committee for human research (COA
No.178/2562). Sample size was calculated using
GPower 3.0.10 program for intraclass correlation coef-
ficient with an alpha error of 0.05, power of test 0.90
and large effect size of 0.70. The calculation showed
46 samples needed then additional of 10% in case
of data loss was added thus at least a total of 50
samples were required in the reliability test of a sam-
ple group.

In order to verify an objective of each one of
translated question, the evaluation process was
followed using the evaluation form. This form was
evaluated by two surgeons in the field of oral and
maxillofacial surgery and two orthodontists who had
certified or degree graduated and more than 5-year
experience in each specialty field. In the evaluation

form, objective of the question domain and ability in
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Table 1 Demographic data of study group.

Gender (N, %)

Total
N =50 Female Male
(35,70.0%) (15, 30.0%)
Age in years
26.6+568 26.1+584 27.6+533
(mean +SD)
Skeletal deformity
Skeletal Il 8(16.0%) 5(10.0%) 3 (6.00%)
Skeletal lll 42 (84.0%)  30(60.0%) 12 (24.0%)

SD = standard deviation

communication were examined in each question. The
validity test was calculated by I0C."” The I0C index that
was more than 0.50 would be considered acceptable.

The test-retest reliability method was analyzed
using intraclass correlation coefficient. The correlation
coefficient which was more than 0.70 and 0.90 would
be considered as high and very high correlation level,

respectively.

Results

Demographic data and OQLQ scores

Total of 50 subjects were included in this study.
The average age was 26.6 +5.68 years old. Female
patients and skeletal type lll were the predominant in
distribution, 70.0% and 84.0% respectively (Table 1).

The total OQLQ score were ranged from 46 to 87
with an average score of 62.8 +10.2. Female showed
significant difference higher score in facial esthetic and
awareness of dentofacial esthetics domains and the

total scores (Table 2).

Reliability

Intraclass correlation coefficients were 0.902,
0.931, 0.894, 0.925 and 0.943 in oral function, facial
esthetics, awareness of dentofacial esthetics, and

social aspects of dentofacial deformity domains and
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Table 2 Average OQLQ score of study group. Independent samples test was done to compare average OQLQ scores between

male and female patients.

Gender (N, %)

0QLQ score Total - Vil

(mean + SD) N =50 (3;%‘-’1‘0;) s, ;:)f)%) p-value*
Total score (0-88) 62.8+10.2 64.9 +9.97 58.0+9.14 0.026*
Domain 1: oral function 13.1+£3.01 13.3+3.03 12.5+3.02 0.424
Domain 2: facial esthetics (0-20) 16.8+2.55 17.3+2.49 15.5+2.33 0.024*
Domain 3: awareness of dentofacial esthetics (0-16) 11.1+3.61 11.9+£3.37 9.40£3.68 0.026*
Domain 4: social aspects of dentofacial deformity (0-32) 22.1+5.94 23.0+5.78 19.9+591 0.085

*statistically different
SD = standard deviation

M3 3 mavadeuAITiBsdETEmMsdeutvederueaiiaty
awilng uansteAiuLi 4 §u LavATRLLTIN

Table 3 Test-retest reliability of the Thai version of the Or-
thognathic Quality of Life Questionnaire (OQLQ) were

tested separately by 4 domains and total scores.

Sample group

(N=50)
ICC 95% Cl
Oral function 0.902  0.942-0.833
Facial esthetics 0.931  0.959-0.881

Awareness of dentofacial esthetics 0.894  0.938-0.819

Social aspects of dentofacial deformity 0.925  0.956-0.872

Total scores 0.943  0.967-0.903

Cl = confidence interval, ICC = intraclass correlation coefficient

the total scores respectively. This test-retest reliability
showed in a high to very high level of reliability in each

domain and total scores of questionnaire (Table 3).

Validity

The 10C index was calculated from 4 expertise
content evaluators by matching each question to the
domain. The IOC indices were ranged from 0.75 to
1.00 which considered as a perfect agreement range.

The averages of I0C were 0.90, 0.95, 0.87, and 0.91 in

oral function, facial esthetics, awareness of dentofacial
esthetics and social aspects of dentofacial deformity,
respectively. The overall average 10C of OQLQ-Thai

version was 0.91 (Table 4).

Discussion

Orthognathic surgical patients could have been
assessed through multifactorial aspects of problem.
Fully perspective of investigation should be encoun-
tered for both orthodontists and surgeons to establish
a proper customized treatment planning for each in-
dividual one. Psychological factors had been recently
discussed to be one of diagnostic important factors.**"”

This study was aimed to translate and introduce
Thai version of OQLQ and test it for validity and re-
liability to be used in Thai patients with dentofacial
deformities. Those important data could be analyzed
as an international comparable database through
multicultural diversity hence this disease specific
condition questionnaires had been translated into
many languages all over the world. The original English
version of OQLQ was translated to Thai language using
back-translation technique introduced by Brislin."”

The results of reliability using test-retest reliability
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Table 4  Index of Item-Objective Congruence (I0C) of the Thai version of the OQLQ were tested for validity separately by 4 domains

and overall average I0C. The index score of an item were +1, 0 and -1 which referred to clearly measuring, not sure mea-

suring and clearly not measuring, respectively.

Item (question number) Surgeon 1 Surgeon 2 Orthodontist 1 Orthodontist 2 I0C
Oral function domain 0.90
2 1 1 1 1 1

3 1 1 1 1 1

[ 1 1 1 1 1

5 1 1 0 1 0.75

6 1 1 1 0 0.75

Facial esthetics domain 0.95
1 1 1 1 1 1

7 1 1 1 1 1

10 1 1 1 1 1

11 1 1 1 1 1

14 1 1 1 0 0.75

Awareness of dentofacial esthetics domain 0.87
8 1 1 1 1 1

9 1 1 1 1 1

12 0 1 1 1 0.75

13 0 1 1 1 0.75

Social aspects of dentofacial deformity domain 0.91
15 1 0 1 1 0.75

16 1 1 1 1 1

17 1 1 1 1 1

18 1 1 1 1 1

19 1 1 1 1 1

20 1 1 1 1 1

21 1 1 0 1 0.75

22 1 1 0 1 0.75

Overall average 0.91

in this study demonstrated that the Thai version of the
OQLQ had an excellent internal consistency reliability.
The results were similar to the original OQLQ, which
was used in patients with dentofacial deformities.®”

Additionally, the results were similar to the previous

studies that tested the internal consistency of the
OQLQ in other languages.*"**"

The validities in original OQLQ, Serbian OQLQ and
Brazilian-Portuguese OQLQ were tested by comparing to

other oral health related quality of life questionnaires
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(OHIP-14 and SF-36) which haven’t been translated to
Thai version. Therefore, the validity of Thai version of
OQLQ in this study was tested by the I0C by scoring of
experience specialists. The results showed difference
in total score of Thai version of OQLQ between male
and female patients was statistically significant (p =
0.026). The overall score in female patients was sig-
nificantly higher than male patients which indicated
poorer quality of life. When comparing in each domain,
female patients had significantly compared higher
scores in facial esthetics and awareness of dentofacial
esthetics domains. This could lead to clinical diagnosis
and significant implication of female patients who
have more concern in facial esthetics and awareness
of dentofacial esthetics domains. However, this com-
pared results cannot represent to all over Thailand
population which may have different subcultural and
language in each zone. Therefore further study need

to be conducted to study the impact of quality of life
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Abstract The objective of the study was to determine the rate of infection and possible risk fac-
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tors following orthognathic surgery in Chonburi Hospital during September 2014-September

2019. Eighty-four patients with complete medical records were included. The results of the study

showed 5 postoperative infectious cases at 1 month follow up which equals 5.95% of the

subjects. While 7 postoperative infectious cases were found at 3 month follow up which

equals 8.33% of thesubjects. Age, location and duration of operation, types and timing of

antibiotic prophylaxis did not relate to infection. However, sex and operation types showed

statistically significant relationship with infection.

Keywords: orthognathic surgery, surgical site infection
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Antibiotic prophylaxis

Cyprofloxacin 1.2%

= Clindamycin 2.4%

= Amoxicillin and
clavulanic acid
22.6%

JUN 1 uaneseeasvese U TIueily

Fig. 1 Percentage of antibiotic used.
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The objective was to study incidence and factors that influenced the recovery time of
inferior alveolar nerve after bilateral sagittal split ramus osteotomy (BSSRO) with mandibular set-
back. The study was performed in patients undergoing BSSRO at Department of Oral and Maxillo-
facial Surgery, Chonburi Hospital during July 2017 to June 2018. Sex, age, and distance of mandible
setback were compared with level and feeling to sensory disturbance of inferior alveolar nerve.
For the results, in 47 patients (13 males and 34 females, with 28.4 years mean age), the level
of neurosensory dysfunction improved from day 2 to day 90 (19.1%) and 46 patients (97.9%)
accepted the neurosensory dysfunction. Data analysis showed that the age, sex and distance of

mandibular setback in BSSRO did not influence the recovery time of inferior alveolar nerve.

neurosensory alteration, inferior alveolar nerve, bilateral sagittal split ramus osteotomy
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Table 1 General characteristic of patients classified by sex

and age.
N Percentage

Sex Male 13 27.7
Female 34 72.3

Age 10-19 2 4.25
20-29 27 515

30-39 15 31.9

40-49 2 4.25

50-59 1 2.13
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Table 2 Relationship between sex and recovery time of inferior alveolar nerve after bilateral sagittal split osteotomy mandibular

setback.
Date/paresthesia
Sex p-value
2 14 30 90
Male (n=13) 13(27.6) 13(27.6) 12(26.1) 10(21.2) 0.673
Female (n=34) 34 (72.4) 34 (72.4) 34.(72.4) 28 (59.6)
Total 47 (100) 47 (100) 46 (97.8) 38 (80.9)
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Table 3 Relationship between age and recovery time of inferior alveolar nerve after bilateral sagittal split osteotomy mandibular

setback.
Date/paresthesia
Age p-value
2 14 30 90
10-19 2(4.25) 2(4.25) 2(4.25) 2(4.25) 0.539
20-29 27(57.4) 27(57.4) 26 (55.3) 20 (42.5)
30-39 15(31.9) 15(31.9) 15(31.9) 14(29.8)
40-49 2(4.25) 2(4.25) 2(4.25) 1(2.13)
50-59 1(2.13) 1(2.13) 1(2.13) 1(2.13)
Total 47 (100) 47 (100) 46 (97.8) 38(80.9)
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Table 4 Relationship between distance of mandibular movement and recovery time of inferior alveolar nerve after bilateral sagittal

split osteotomy mandibular setback.

Date/paresthesia
Length (mm) p-value
2 14 30 90
1-5 17 (36.1) 17 (36.1) 16 (34.1) 14(29.8) 0.535
6-10 26 (55.3) 26 (55.3) 26 (55.3) 22(46.8)
11-15 4(8.51) 4(8.51) 4(8.51) 2(4.25)
Total 47 (100) 47 (100) 46 (97.8) 38(80.9)
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Table 5 Level of neurosensory disturbance of inferior alveolar nerve after bilateral sagittal split osteotomy mandibular setback

(classified by sex).

Sex Date/paresthesia 2 14 30 90

Male None 0(0) 0(0) 1(7.7) 3(23.1)
Mild 0(0) 1(7.7) 2(15.4) 9(69.2)
Moderate 1(7.7) 5(38.5) 10(76.9) 1(7.7)
Severe 12(92.3) 7(53.8) 0(0) 0(0)
p-value <0.001*

Female None 0(0) 0(0) 0(0) 6(17.6)
Mild 0(0) 1(2.9) 11(32.4) 26 (76.5)
Moderate 5(14.7) 23 (67.6) 23 (67.6) 2(5.9)
Severe 29 (85.3) 10(29.4) 0(0) 0(0)
p-value <0.001*

o

*sgaunisylussazdisailimuuanasiuedslidedAgyvneadn (p-value <0.001)
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Table 6 Overall effect in neurosensory disturbance of inferior alveolar nerve after bilateral sagittal split osteotomy mandibular

setback at Oral and Maxillofacial Surgery Department.

Overall effect Total Male Female p-value
Severe 0(0) 0(0) 0(0) 0.483
Moderate 8(17.0) 3(23.1) 5(14.7)

Mild 21(44.7) 4(30.8) 17 (50.0)

None 18(38.3) 6(46.2) 12 (35.3)
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The aim of this study was to estimate the association between panoramic radiographic
signs of mandibular third molar with inferior alveolar canal and the paresthesia after mandibular
third molar surgery. The study design was retrospective study, collecting data in patients who had
lower third molar surgery from January to December 2018, the panoramic films were interpreted
by one researcher. The treatment record data in follow up visit of the patients who presented
paresthesia symptoms were searched. The Fisher’s exact test was used to analyze the correlation
of data. The result showed that 1,121 of third molar surgery, 28 cases (2.50%) had paresthesia
symptoms, only the divergent of canal radiographic sign was significantly related to paresthesia
after mandibular third molar surgery (p-value = 0.029). For conclusions, the panoramic radiographic
sign that most related with paresthesia after third molar surgery was divergent of canal, however
if the lower third molar approximated with inferior alveolar canal, the risk of postsurgery pares-

thesia should be informed before treatment.

radiographic sign, inferior alveolar canal, mandibular third molar surgery, paresthesia
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Fig. 1 The panoramic radiographic signs of mandibular third molar with inferior alveolar canal (A) interruption white line of

canal (B) diversion of canal and (C) darkening of root.
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Table 1 The amount of patients classified in each groups and percentage.

Variable Number Percentage Paresthesia patients Percentage in same group

Gender

Male 226 29.8 8 3.54

Female 533 70.2 20 3.75
Surgery by

Dental student 476 a2.5 13 273

Dentist 645 57.5 15 2.33
Classification

Class | 622 55.5 14 2.25

Class Il 486 43.4 13 2.67

Class Il 13 1.15 1 7.69
Position

Level A 827 73.8 14 1.69

Level B 273 24.4 11 4.02

Level C 21 1.87 3 14.3
Angulation

Mesio-angular 456 4a0.7 11 241

Disto-angular 51 4.55 1 1.96

Horizontal position 277 24.7 7 253

Vertical position 337 30.1 9 2.67
Radiographic signs

Interruption of the white line(s) 624 55.7 14 2.24

Diversion of the canal 72 6.42 5 6.94

Darkening of the root 135 12.0 a 2.96

Other signs 290 259 5 1.72

65.9 MUY
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Table 2 The significant level of test between third molar characteristics and postsurgery paresthesia.

Postsurgery paresthesia p-value
Yes No Exact Sig. (2-sided)
Surgery by
Dental student 13 463
0.701
Dentist 15 630
Classification
Class | 14 608 0.569
Class Il 13 473 0.847
Class Ill 1 12 0.282
Position
Level A 14 813 0.007*
Level B 11 262 0.074
Level C 3 18 0.014*
Angulation
Mesio-angular 11 445 0.522
Disto-angular 1 50 0.633
Horizontal position 7 270 1.000
Vertical position 9 328 0.836
Radiographic signs
Interruption of the white line(s) 14 610 0.568
Diversion of the canal 5 67 0.029*
Darkening of the root il 131 0.766
Other signs 5 285 0.389

*sig. p-value <0.05
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The objective of the study was to analyze the relationship between age changing and the
position of mandibular foramen using cone-beam computed tomogram (CBCT) in different age
groups of Thai patients. Sixty-six CBCT samples were divided into 3 different age groups. Distances
were measured by a reliable examiner. Then horizontal and vertical positions of mandibular fora-
men were determined by calculation. One-way ANOVA test were used to analyze data. In the
horizontal dimension, the mandibular foramen slightly moved anterior with advancing age, con-
versely, in the vertical dimension, the mandibular foramen located above coronoid notch in
elderly Thai patient. The location of mandibular foramen changed according to age. In elderly
subject, mandibular foramen tended to move anteriorly and upward. This study suggested that

injecting needle should be placed slightly above coronoid notch.

Keywords: coronoid notch, mandibular foramen

Introduction

The mandibular foramen is one of anatomical
landmark that is important for local anesthetic tech-
nique, it is also a safe surgical landmark during ramus
osteotomy.m Because it has vital structure, the inferior
alveolar neurovascular bundle, that runs through fora-
men and supplies chin, lower lip, vestibular gingivae,
alveolus and mandibular teeth.” Therefore, a compre-
hensive understanding of structural landmarks on the
mandible is essential to guide the accurate position
which leads to a successful mandibular nerve block,
as well as the safety outcome of ramus osteotomy.

The mandibular foramen is located on the inner
aspect of the ramus, approximately at the midpoint
of the sagittal, vertical dimensions of the ramus and
behind the lingula.”’ Because the mandibular foramen
cannot be verified clinically, its correct location has
been determined using specific mandibular land-
marks“” and different study methods, including dried
human mandible” and radiographs, such as panoram-
ic, cephalometric, computerized tomography (CT) as

well as analysis of cone-beam computed tomography

(CBCT). According to Kositbowornchai et al in 2007*
the accuracy of panoramic radiographic measurement
was compared with dry mandible measurement for
localizing the position of lingula, and a high concor-
dance between the measured distances in panoramic
radiographs and dry mandibles was found. Al-Shayyab
et al in 2018" used CBCT to analyze the position of
mandibular foramen. Nowadays many studies reported
about measuring distances of mandibular foramen in
growth group and adult eroup, such as the study of
Kang et al in 2013® which reported about locating of
mandibular foramen using CT images. The subject was
separated into 2 groups, 49 patients, aged 8-16 years
old (growth group), and 59 patients, aged 18-25 years
old (adult group). The result showed that the distance
from the mandibular foramen to the anterior ramus
increased with age. Epars et al in 2015” measured
perpendicular height (height of mandibular foramen)
from the occlusal plane to mandibular foramen using
CT measurements. The subjects were divided into 2
subject groups which were 49 patients (growth eroup)
(8-16 years old) and 59 patients (adult group) (18-25
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years old). Therefore, this study was performed about
the relationship between age changing and the posi-
tion of mandibular foramen using CBCT in adult, middle
age, and elderly patients.

Therefore, the aim of this study was to analyze
the relationship between aging and the position of
mandibular foramen using CBCT in adult, middle age,
and elderly Thai patients to identify reliable target
area for the inferior alveolar nerve block and safety
zone for surgical procedures, such as the sagittal split

ramus osteotomy (SSRO).

Materials and methods

CBCT scanning image was performed using i-CAT
tomography scanner (Imaging Sciences International
Inc., USA) with the following settings: 120 kV and
3-8 mA current. All CBCT images were captured with
the use of 17-19 i-CAT, 0.25 mm voxel size resolution
and 23.2x 17.0 cm field of view.

The inclusion criteria of the subjects were 1)
patients with CBCT images taken between 2008-2019
and must be at least 20 years old and 2) patients
must had at least 2 teeth; molar and premolar of the
same side on both maxilla and mandibular arches.
Exclusion criteria were 1) unclear images, 2) patients
with edentulous jaw and 3) patients with pathologic
lesion or congenital anomaly.

G*Power version 3.1.5 was used to calculate the
sample size of the research. The one-way ANOVA was
selected for the statistical test. Effect size conventions,
the researcher used 0.40 to represent the large value.
Error of problem was 0.05, power of test was 0.08, and
the number of groups were 3 groups. The total sample
size calculated from G*Power program was 66.

The 66 sample sizes (31 males and 35 females)
were used for the measurement distance of landmark

and reference planes of mandibular foramen from
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Table 1 The sample size in each age group.

Age Group Sample size
20-39 years old A 22
40-59 years old B 22
More than 60 years old C 22

CBCT image. CBCT data were gathered from patient
aged 20 to more than 60 years old and were divided
in 3 groups, 22 samples for each group. The 3 groups
were divided according to age difference: group A (20-
39 years), group B (40-59 years) and group C (more
than 60) as in Table 1.

Data collection

CS 3D imaging program was used for measure-
ment of the distances from mandibular foramen to
landmarks. The calibrated examiner was blinded to
any other patients’ details. Firstly, the CS 3D imaging
program was opened, then the oblique slicing mode
was chosen (Fig. 1). In axial plane, examiner slid plane
until found first lingula (Fig. 2), then set sagittal plane
(light grey line) passing lingula and running across the
teeth at that side. The coronal plane was slid (dark
grey line) until it intersected at lingula (Fig. 3). The man-
dibular foramen (white point) was marked from coronal
view (Fig. 4) then examiner measured the distances
from mandibular foramen to landmarks and reference
planes of mandible from CBCT image (Fig. 5 and 6).
Description of the points, planes and lines was sum-

marized in Table 2.

Data analysis

All statistical analyses were performed using
the Statistical Package for the Social Science for Mac
(version 25.0, SPSS, Chicago, IL, USA). Statistical signifi-

cance was set at p <0.05.
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Fig. 1 CS 3D imaging program in oblique slicing mode.
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Fig. 2 Sliding in axial plane until found first lingula. Tnesnrnuituiis iy uazideussurustomnimas (8
St liniiaamna

Fig. 3 Setting of sagittal plane (light grey line) passing

For the intraclass correlation analysis, the CBCT
lingula and running across the teeth at that side.

images were evaluated by experienced oral and Sliding in coronal plane (dark grey line) until it inter-
maxillofacial surgeon. The inter-rater reliability was sected at lingula.

performed using intraclass correlation coefficient (ICC)

to determine the degree of concordance between the surgeon, prior to examining the experimental CBCT

examiner and the experienced oral and maxillofacial images by the same examiner. The ICC was ranged
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Fig. 4 Marking of mandibular foramen (white point) from coronal view.

A5 dasrenvaingidnvinssinsardegavstuay syuiy
89899999IN35NT8 199NN INTITT UG ADIFEMOUN -

1993A179aTUNTIY
Fig. 5 Measurement of the distances from mandibular
foramen to landmarks and reference planes of man-

dible from CBCT image.

gﬂﬁ 6
Fig. 6

90 S Uaziaud msvinsumis idnvinsslnsae
The points, planes, and lines for the measurement

of mandibular foramen position.
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Table 2 Description of the points, planes and lines for the measurement of mandibular foramen position.

Description
Point A Buccal cusp tip of mandibular premolar
B Mesiobuccal cusp tip of the mandibular molar
C Superior border of mandibular foramen
D
through point C
E
through point C
F The deepest concavity of sigmoid notch
G Point on occlusal plane which started from point C to O line at a right angle
H Coronoid notch
I Point on H line which started from point C to H line at a right angle
Line Oline Line from point A to point B which represented occlusal plane
Hline Line that was parallel to the occlusal plane and crossed point H
CE Line between the point C and point E that was parallel to O line
CD  Line between the point C and point D that was parallel to O line

The most posterior point of the ramus on the imaginary line which was parallel to the occlusal plane and passed

The most anterior point of the ramus on the imaginary line which was parallel to the occlusal plane and passed

CF Line between point C and point F
CG  Line between point C and point G

cl Line between point C and point |

from 90.0% to 100%, the range of the 95% confidence
interval (CI) was 0.839-0.999 for all various measure-
ments. This indicated an excellent significant agreement
(p <0.001) between the examiner and the experienced
oral and maxillofacial surgeon.

The Komogorov-Smironov test was performed
to evaluate whether the data followed a normal distri-
bution. Descriptive statistics for the included subjects
and their measurements were generated. First, mea-
surements were compared among the 3 age groups
in the entire cohort and within the same gender.
Paired-sample t-test was used to analyze differences
in measurements between the right and left sides of
the mandible. One-way ANOVA test was used to
analyze differences in measurements between groups.
When one-way ANOVA test was used, the statistical

significance for each pair of means was determined

using post hoc multiple comparisons.

Results

Intra-examiner reliability

The intraclass correlation coefficient was used
to determine the degree of concordance between the
examiner and the experienced oral and maxillofacial
surgeon, prior to examining the experimental CBCT-
images by the same examiner. Excellent correlation
was achieved with values ranging from 98.3% to
99.0%, and the range of the 95% Cl was 0.957-0.996

for all various measurements (Table 3).

General information

Due to the limitations in meeting the inclusion

criteria, a purposive sampling of 60 CBCT images could
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Table 3 Intra-examiner reliability.

1. fadvesUn-uindalawldeoa 183

Intraclass correlation

95% confidence interval

Parameter coefficient (ICC) Lower bound Upper bound prvaluet
CE 0.987 0.968 0.968 <0.001
CcDh 0.984 0.995 0.995 <0.001
CF 0.983 0.960 0.960 <0.001
CG 0.983 0.994 0.994 <0.001
@ 0.990 0.957 0.957 <0.001

CD =line between superior border of mandibular foramen and the most posterior point of the ramus, CE = line between superior border of

mandibular foramen and the most anterior point of the ramus, CF = line between superior border of mandibular foramen and the deepest

concavity of sigmoid notch, CG = line between superior border of mandibular foramen and point on occlusal plane, Cl = line between superior

border of mandibular foramen and point on H line (line that was parallel to the occlusal plane and crossed coronoid notch), p-value* = p-value

of intraclass correlation coefficient (ICC)

only be included. The excluded CBCT data were due
to unclear images, patients that had edentulous jaws
and patients that had pathologic lesions or congenital
anomalies. There was a total of 31 male (47.0%), and
35 female (53.0%)

The subjects were divided according to gender
and age groups. They were stratified into 3 age groups:
20-39 years old (group A), 40-59 years old (group B),
and more than 60 years old (group C). For the detail of
each group, group A included 59.1% male and 40.9 %
female subjects with 26.0 year-old average age, group
B included 45.5% male and 54.6% female subjects
with 50.4 year-old average age, and group C included
36.4% male and 63.6% female subjects with 65.4

year-old average age (Table 4).

Comparison between left and right sides of
the mandibular foramen

From Table 5 showed that comparatives between
sides (left and right) of both male and female were not
significantly different in CE, CD, CF, CG and Cl (p >0.05).
When consider to male and female founded, both

male and female also did not have any significant

15197l 4 abAdamssannveInguiiFesnsAn (wakazene) Sy
NANFAIBEN = 66)

Table 4 Descriptive statistics of the study groups (gender and
ages) (N = 66).

Agegroup N  Male (%) Female (%) ( rﬁi:r)]/iaerD )
A 22 13(59.1) 9(40.9) 26.0+4.76
B 22 10(45.5) 12 (54.5) 50.4 +5.86
C 22 8(36.4) 14(63.6) 65.4+3.76

Total 66  31(47.0) 35(53.0) 433+17.3

A = 20-39 years old, B = 40-59 years old, C = more than 60 years old,

SD = standard deviation

difference in CE, CD, CF, CG and Cl (p >0.05). Therefore,
the result above could summarize that side (left and

right) did not affect CE, CD, CF, CG and Cl.

Comparison of the average distances among
age groups

One-way ANOVA test indicated that comparing
between age group of both male and female showed
significant difference in CE, CF, and Cl (p <0.05). Group
C exhibited the lowest average values of CE, CF, and

Cl, especially Cl which the value decreased comparing
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Table 5 Comparison between left and right sides of the mandibular foramen of the mandible in males and females (N = 66).

Gender
Variable Side Male Female Total
n (mean +SD) P n (mean = SD) P n (mean % SD) P

- Left 17(15.5+2.72) 0.628 16 (14.4+2.44) 0.742 33 (15.1£2.67) 0.620
Right 14 (15.2+2.38) 19(14.2+2.73) 33(14.9+2.52)

- Left 17 (15.9+1.94) 0.506 16 (15.3+ 1.58) 0.194 33(15.7+1.84) 0.203
Right 14(16.1+1.98) 19 (15.9+1.65) 33(16.0 +1.88)

F Left 17 (16.0 + 3.53) 0.796 16 (14.0+2.67) 0.163 33 (15.3£3.40) 0.336
Right 14 (16.2+3.73) 19 (15.0+2.83) 33(15.8+3.51)

o Left 17 (7.16 £3.04) 0.966 16 (6.40 + 3.81) 0.549 33(6.91+3.32) 0.795
Right 14.(7.18 £ 2.69) 19 (5.86 +2.43) 33(6.79+£2.67)

al Left 17(2.24+2.79) 0.952 16 (1.23+3.67) 0.229 33(1.90+3.12) 0.524
Right 14(2.27+2.78) 19 (0.03 +3.67) 33(1.60+3.22)

CD = line between superior border of mandibular foramen and the most posterior point of the ramus, CE = line between superior border

of mandibular foramen and the most anterior point of the ramus, CF = line between superior border of mandibular foramen and the

deepest concavity of sigmoid notch, CG = line between superior border of mandibular foramen and point on occlusal plane, Cl =line

between superior border of mandibular foramen and point on H line (line that was parallel to the occlusal plane and cross coronoid notch),

p = p-value of independent sample t-test (significance of right to left), SD = standard deviation, total = both male and female

with groups A and B (Table 6).

Post hoc multiple comparisons test, a sub-
statistics, showed the difference between groups,
from overall results found in CE and CF had 1 pair of
difference which was group A and group C, for Cl had 2
pairs of difference which were groups C-A and groups

C-B.

Discussion

The mandibular foramen is one of the essential
anatomical landmarks for local anesthetic injection.”
Moreover, this structure is necessary to be verified
for a safe ramus osteotomy procedure because it has
vital structure, an inferior alveolar neurovascular
bundle, that runs through foramen. Due to the man-
dibular foramen cannot be verified clinically, its
correct location has been determined using specific

mandibular landmarks and various methods, including

dried human mandible and radiological studies with

2D panoramic and cephalometric radiographs or
3D CT and CBCT. CBCT has been suggested as the
radiographic technique of choice which presents
advantages over conventional 2D radiographic tech-
niques by examiner and providing details accuracy
and reliable 3D information.” Therefore, this study
based on CBCT radiographs and adopted similar
methods, measurements, ratios, and landmarks pro-
posed in some previous studies.

The results of this study indicated that the man-
dibular foramen was positional bilateral similarity.
Shalini et al also reported that there was no statistically
significant difference in the location of mandibular
foramen on the right and left sides (p >0.05) in both the
anteroposterior axis and superoinferior axis."”

In the horizontal dimension, we found that the
mean distances of the mandibular foramen to the
anterior border and posterior border of ramus were

15.0+2.59 mm and 15.8 + 1.86 mm respectively. Fin-
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Table 6 Comparison of the average distances among age groups

(N=66).
Gender
Variable Age group Total
n (mean +SD) P
A 22(15.1+£212) 0.013*
B 22 (15.7+2.88)
CE
C 22(14.2+2.63)
Total 66 (15.0 £ 2.59)
A 22 (16.0+1.97) 0.573
B 22(15.6 £ 1.69)
@b)
C 22(15.9+1.92)
Total 66 (15.8 + 1.86)
A 22 (16.5+3.50) 0.025*
B 22(15.1+£3.25)
CF
C 22(14.9 +3.43)
Total 66 (15.6 +3.45)
A 22 (7.41+2.89)
B 22(6.36 +2.88)
CG
C 22 (6.68 +3.31) 0.159
Total 66 (6.85+3.03)
A 22(3.41+1.78)
q B 22(2.38 +£2.37)
C 22(-0.91+£3.52) 0.012*
Total 66 (1.77 £3.16)

A =20-39 years old, B =40-59 years old, C = more than 60 years old,
CD =line between superior border of mandibular foramen and
the most posterior point of the ramus, CE = line between superior
border of mandibular foramen and the most anterior point
of the ramus, CF = line between superior border of mandibular
foramen and the deepest concavity of sigmoid notch, CG = line
between superior border of mandibular foramen and point on
occlusal plane, Cl = line between superior border of mandibular
foramen and point on H line (line that was parallel to the
occlusal plane and cross coronoid notch), p = p-value of ANOVA
test (significance among age groups), SD = standard deviation,

total = both male and female

dik et al in 2014, found that the mean distances from
the mandibular foramen to the anterior border of the

mandible were 15.9 mm in the right mandibles and
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16.0 mm in the left mandibles; whereas the mean
distances from the mandibular foramen to the poste-
rior border of the mandible were 14.3 mm in the right
mandibles and 14.3 mm in the left mandibles in the
adult group™, which was in close agreement with our
study. However, Afsar et al in 1998, stated that the
mandibular foramen could be localized in panoramic
radiographs. Their study in Caucasians found that the
distance from the mandibular foramen to the anterior
border of ramus was 20.2 + 3.00 mm and the distance
from the mandibular foramen to the posterior border
of ramus was 12.6 + 3.00 mm."”’ Kositbowornchai et al in
2007, used the lingula as a reference. They reported
that the distance from the lingula to the anterior
border of the ramus on panoramic radiographs was
23.2+3.82 mm.? Also, a study by Trost et al in 2010,
found that the mandibular foramen located averagely
17.0 mm from the anterior border of ramus."?

The difference of distance from the mandibular
foramen to the anterior border of the mandible was
statistically significant (p <0.05) in 3 age groups. The
distance from the mandibular foramen to the anterior
border of the mandible was decreased significantly in
advancing age which meant the mandibular foramen
was slightly moving anterior with advancing age con-
sequently, in accordance with the research results of
Al-Shayyab et al in 2018, which have reported that
the mandibular foramen was moving forward with
advancing age."”

In the vertical dimension, the difference of dis-
tance between the mandibular foramen to the coro-
noid notch was statistically significant (p <0.05) in 3 age
groups. Group C exhibited negative average values of
Cl with average distances ranged -0.91 + 3.52 mm which
meant mandibular foramen was above coronoid notch.
This agreed with the study of Al-Shayyab et al in 2018

which have reported that the mandibular foramen
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continued to move in a superior direction.” Moreover,
the study of Hwang et al in 1990 have reported that
mandibular foramen subsequently moved upward
with age."”

However, the distances were significantly variable
according to age, the position of the mandibular foramen
and other landmarks were not constant and affected
by remodeling occurred with advancing age. The ramus
remodeled by means of resorption on the anterior part
of the ramus and deposition on the posterior region.
The resorption and deposition were self-balanced.
The elevating muscles which attached to the ramus
influenced in determining the ultimate size and pro-
portion of these mandibular elements. In elderly, the
deposition and resorption process were imbalanced
which led to a smaller ramus size. Therefore, these
remodeling changes would move the mandibular fora-
men in an anterior and superior direction.”

The mandibular foramen and lingula are essen-
tial reference points in performing the medial horizontal
osteotomy of bilateral sagittal split ramus osteotomy
(BSSRO). Several reports suggested that the medial
horizontal osteotomy should be “just above the man-
dibular lingula” and should be extended as faraway
back as possible from the tips of the mandibular lingu-
la."”

Initial localization of the mandibular foramen
is an important step in start with the procedure of
BSSRO. Nicholson in 1985, reported that the man-
dibular foramen was eminently located at the antero-
posterior midpoint of the ramus halfway between the
mandibular notch and the lower surface of the man-
dible and two-thirds of the way down a line joining
the coronoid process to the angle of the mandible.”
Apinhasmit et al in 2015, showed that the mandibular
foramen was usually localized slightly anterior to the

posterior third of the mandibular ramus width, and at

Vol. 36 No.2 Jul.-Dec. 2022

the superior third of the mandibular ramus height.*”
In our study, mandibular foramen was located at
approximately half of the length of the mandibular
ramus and this finding sugeested that for a safe inter-
section osteotomy should be approximately 10.0 mm
from the deepest part of the sigmoid notch, as same
as those of Findik et al in 2014.""

It is necessary to locate the landmark for inferior
alveolar nerve block during dental treatment for effi-
cient anesthesia. The height level of the mandibular
foramen is an important reference for inferior alveolar
nerve block. Malamed stated that height of injection
was 6 to 10 mm above the occlusal plane."® This
agreed with our study which found an average distance
6.85 +3.03 mm (range 3.82-9.88 mm) above the occlu-
sal plane. Inferior alveolar nerve block technique can
use coronoid notch as a reference point. According to
Cl value in our results, it changed and related to age
group especially in elderly group (more than 60 years
old) exhibited negative average values of Cl which
meant mandibular foramen was above coronoid
notch.

Therefore, age could affect reference for needle
injection point. The most effective area for inferior
alveolar nerve block in group A (age 20-39 years old)
and group B (age 40-59 years old) was to inject at
the level of the coronoid notch. On the other hand,
in group C (more than 60 years old), injection above
the coronoid notch would give the most effective

anesthesia.

Conclusion

This study suggested that the location of man-
dibular foramen changed according to age. In elderly
subject, mandibular foramen tended to move ante-
riorly and upward. However, it was necessary to lo-

cate the landmark for inferior alveolar nerve block for
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efficient anesthesia. As a result, to know the landmark

of anatomical landmark position in different age group

may help dentist to perform effective inferior alveolar

nerve block in elderly patient. This study suggested

injecting needle slightly above coronoid notch for an
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Dentofacial deformity is the imbalance of the position, size, and orientation of the jaws.
The common method that is used to reposition the jaws is “orthognathic surgery”. The mandibular
lingula is an important anatomical landmark commonly used to prevent complications. The aim of
this retrospective study was to evaluate the shape and the location of the both sides of mandibular
lingula in Thai patients using CBCT images. The most common shape was triangular type
(40.2%), followed by nodular type (33.7%), assimilated type (19.6%) and truncated type (6.52%).
The location of lingula was assessed in 3 directions. The distance in relationship with the mandi-
bular notch (vertical distance, V) was 15.5 £ 2.8 mm, the anterior border of the mandibular ramus
(horizontal distance 1, H1) was 17.4+ 2.2 mm and the distal surface of the mandibular second
molar (horizontal distance 2, H2) was 27.1+ 3.7 mm. There was no statistically significant dif-

ference in shape and location of lingula between skeletal class Il and IIl subjects.

lingula, mandible, Thais, orthognathic surgery, bilateral sagittal spit ramus osteotomy

Introduction

The term “dentofacial deformity” refers to the
imbalance of the position, size, and orientation of
upper and lower jaws. The common method that is
used to reposition the jaws is “orthognathic surgery”.
The bilateral sagittal split ramus osteotomy (BSSRO)
has become the predominant orthognathic proce-
dure. It was first described by Schuchardt as “step”
osteotomy of the vertical ramus in 1942 and then
developed by Trauner and Obwegeser in 1955. Later,
modifications of the procedure were suggested by
Dal Pont and Hunsuck. The osteotomy begins with
making a horizontal bone cut through the medial cor-
tex of the mandibular ramus from a point just poste-
rior and above the mandibular lingula to anterior
border of the mandibular ramus™? (Fig. 1).

The mandibular lingula is a spur of bone on the

U 1 wwadnnszgnasasunivauaziiledina

Fig. 1 Horizontal osteotomy on a point just behind and

above the Ungu(o.@

medial surface of the mandibular ramus, overhanging
the mandibular foramen where the inferior alveolar
nerve passes. The shape of the mandibular lingula

can be classified into 4 types: triangular, truncated,
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nodular, and assimilated. A triangular type was a wide
base and a narrow rounded or pointed apex, while
a truncated type had a quadrangular top of bony
projection. A nodular type was nodular with variable
sizes. Lastly, an assimilated type was completely
incorporated into the ramus.”

During the BSSRO, the most common complica-
tion and major risk is the damage to the inferior alve-
olar nerve. The lingula is also an important anatomical
landmark to achieve successful anesthesia of inferior
alveolar nerve and to prevent the complication.”

The previous study showed the different shapes
and location of the mandibular lingula in different
populations. The aim of this study was to compare
the location and the shape of the mandibular lingula
in the skeletal class Il Thai patients and with those
in skeletal class Ill Thai patients using cone-beam com-

puted tomography (CBCT).

Materials and methods

This retrospective study evaluated the shape
and the location of the mandibular lingula in relation
to surrounding structures in Thai patients on both
sides using CBCT images. After the research topic
was approved by Institutional Review Board (COA.No.
MU-DT/PY-IRB 2020/026.2805), we collected data
from the CBCT images of patients going through or-
thognathic surgery planning in Oral and Maxillofacial
Surgery Clinic between January 2016 to December
2019.

The inclusion criteria were 1) the CBCT images
of Thai patients, 2) the CBCT images of patients aged
18 years and over, 3) the CBCT images of patients who
had skeletal class Il or Il deformities, and 4) the CBCT
images of patients with absence of any pathologic
lesions in posterior mandibles.

Exclusion criteria were 1) the CBCT images of
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patients who did not have second mandibular molar
teeth, 2) the CBCT images of patients who had un-
dergone orthognathic surgery, and 3) the CBCT images
with poor image quality.

Consequently, 92 Thai patients (56 females and
36 males), comprising of 46 skeletal class Il patients
(92 sides) and 46 skeletal class Il patients (92 sides),
were included. The mean age was 27 years (age range
from 18-42 years). All the CBCT images of the patients
were taken with Kodak 9500 3D (Carestream Health,
Inc., New York, USA) using a field of view of 20.6 cm in
diameter x 18.0 cm in height. Voxel size was 0.30 mm.

By using the CBCT data, the 3D models of man-
dibles were constructed using CS 3D imaging v3.5.18
software (Carestream Health, Inc., New York, USA) to
evaluate the shape of the mandibular lingula. We
classified the shape of the mandibular lingula in 4
types: triangular, truncated, nodular, and assimilated
types (Fig. 2).

Using Materialize ProPlan CMF 3.0.1 software
(version 3.0.1.5 x 64, Materialise NV, Leuven, Belgium),
the 3D models were constructed and points of land-
marks (the tip of the mandibular lingula, the mandibular
notch, the anterior border of the mandibular ramus,
the distal surface of the mandibular second molar)
were identified for measuring 3 distances in order
to determine the location of lingula (Fig. 3). The defi-
nition of three distances was as follows (Fig. 4)

1. Vertical distance (V) (Fig. 4A)

Distance of a line drawn from the tip of the
mandibular lingula to the mandibular notch and per-
pendicular to the mandibular occlusal plane.

2. Horizontal distance 1 (H1) (Fig. 4B)

Distance between a line, which was perpen-
dicular to the mandibular occlusal plane and passed
through the anterior border of the mandibular ramus,

and the tip of the mandibular lingula (the distance was
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$UM 2 Sagangushesng 9 loun suaumden (A) dmiden (B) Y (C) uagndy (D)
Fig. 2 Shape of lingula: triangular (A), truncated (B), nodular (C), and assimilated (D) types

Ul 3 ireeenImdrned 3 47 anlusunsulsunaudiduen su 3.0.1 (A) uarn15Inszer9Insumianng 9 fedenan (8)
Fig. 3 An example of 3D model from ProPlan CMF 3.0.1 software (A) and measurements of various distances to locate

the position of the mandibular lingula (B).

measured parallel to the mandibular occlusal plane). ular to the mandibular occlusal plane and passed
3. Horizontal distance 2 (H2) (Fig. 4C) through the distal surface of the mandibular second

Distance between a line, which is perpendic- molar, and the tip of the mandibular lingula (the
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JUN 4 msinszezluuuanie g laun ssezluuwan (A) szeglubuiteuuuud 1 (B) uazssesluuuavaukuui 2 (C)

Fig. 4 The measurement of three distances; vertical distance (A), horizontal distance 1 (B), and horizontal distance 2 (C).

distance was measured parallel to the mandibular

occlusal plane).

Statistical analysis

All statistical analyses were conducted using
SPSS. The shape of the mandibular lingula was evalu-
ated using percentages and chi-square test. The
measurements of distances in two populations were
evaluated using an independent t-test. Statistical
significance was considered at p-value <0.05. To
evaluate inter- and intra-observer reliabilities, kappa
and intraclass correlations were used for shape and

measurements, respectively.

Results

In CBCT evaluation of the shape, the Kappa co-
efficient for intra- and inter-examiner reliabilities were
0.81 and 0.81, respectively. The most common shape
was triangular type (40.2%), followed by nodular
type (33.7%) and assimilated type (19.6%). The least

M50 1 Iukaziesasuedaana1ns 4 sUsn
Table 1 Number of the mandibular lingula and percentages

of 4 mandibular lingula shapes.

Shape of lingula Total (%)
Triangular 74.(40.2)
Nodular 62(33.7)
Truncated 12(6.52)
Assimilated 36 (19.6)
Total (%) 184 (100)

common was truncated type (6.52%) (Table 1). Fifty-
four cases had the same shape of the mandibular
lingula on both sides while 38 cases had the different
shapes (Table 2). The distribution of the mandibular
lingula shapes were also compared between male
and female (Table 3). The most common shape was
triangular type in both groups, followed by nodu-
lar type. The distribution of the mandibular lingula
shapes in skeletal class Il and skeletal class Ill were
also shown in Table 4. The common shape was the

triangular in both groups, followed by the nodular
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aIeN 2 uularIoyarraIdena1ve 4 U Fuunmun1TIY
IR %59 2 TN
Table 2 Number of cases and percentages of 4 mandibular

lingula shapes, classified by side.
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AT 3 TIUIULAYTBEATVDIRNAIN 4 FUTN TUUNALNAL
WAz
Table 3 Number of the mandibular lingula and percentages

of 4 mandibular lingula shapes in female and male.

Shape Bilateral (%) Unilateral (%) Shape Female (%) (n = 122) Male (%) (n = 62)
Triangular 27(50.0) 20 (26.3) Triangular 51(41.8) 23(37.1)
Nodular 16 (29.6) 30 (39.5) Nodular 40 (32.8) 22 (35.4)
Truncated 0(0) 12(15.8) Truncated 6(4.92) 6(9.68)
Assimilated 11(20.4) 14(18.4) Assimilated 25(20.5) 11(17.7)
Total (%) 54 (100) 76 (100) Total (%) 122 (100) 62 (100)

M9 4 SuuuarTesazedanavia 4 Us1 Puunmulasain
Tuythaiind 2 way 3
Table 4 Number of the mandibular lingula and percentages

of 4 mandibular lingula shapes in skeleton class I

and class lll.

Himga ot cngn 02O
Triangular 39(21.2) 35(19.0) 74.(40.2)
Nodular 27(14.7) 35(19.0) 62 (33.7)
Truncated 7(3.80) 5(2.72) 12 (6.52)
Assimilated 19(10.3) 17(9.20) 36 (19.6)
Total (%) 92 (50.0) 92 (50.0) 184 (100)

type. There was no statistically significant difference
in the shape of lingula between skeletal class Il and
skeletal class Ill patients (p-value = 0.11).

In CBCT evaluation of the location, the intraclass
correlation coefficient for intra- and inter-examiner
reliabilities were 0.941-0.965 and 0.741-0.966, respective-
ly. The location of lingula was assessed in 3 distances
in relationship with the mandibular notch (vertical
distance, V), the anterior border of the mandibular
ramus (horizontal distance 1, H1) and the distal surface
of the mandibular second molar (horizontal distance
2, H2). The mean distance of V was 15.5+2.8 mm, H1
was 17.4 +2.2mm, H2 was 27.1 + 3.7 mm (Table 5). The
distance of the mandibular lingula from the anterior
border of ramus was statistically significantly larger on

the left side than the right side (mean difference of

19141 5 sggrANdNafieTesuINvaInsEgnLsiia (3) veuninues
nseRNLIa (Y 1) wavindundwesitunsudfiaes Gov
2)

Table 5 Distance of the mandibular lingula in relationship
with the mandibular notch (V), the anterior border of
the mandibular ramus (H1) and the distal surface of

the mandibular second molar (H2).

Minimum (mm) Maximum (mm) Mean +SD (mm)

\Y 8.55 22.4 155+2.8
H1 12.5 23.4 17.4+2.2
H2 18.5 37.4 271137

Ml 6 sgerAndNarfieTesuINvaInsEgnLsiia (3) veuninues
nszgnLsdia (9% 1) uasfnsnundawesitunsiudiiaes (1ov
2) W3 uiieusenInenudne a1

Table 6 Distance of the mandibular lingula in relationship
with the mandibular notch (V), the anterior border of
the mandibular ramus (H1) and the distal surface of
the mandibular second molar (H2) in left and right

sides.

Mean + SD (mm) Mean difference

Left Right (95%Cl) (mm)

p-value

V 154+29 156+3.1 -0.26(-0.77-0.24)  0.305
H1 175+24 172123 0.33(0.00-0.66) 0.049
H2  27.0+38 27.2+40 -020(-0.72-0.32)  0.443

0.33 mm) (Table 6). The distance of the mandibular
lingula from the mandibular notch was statistically

greater in males than females (mean difference: 1.42 mm)
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51971 7 szerandaganiesesuinuesnszgnisiia (3) veunthves
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2) YOUWANY LAY

Table 7 Distance of the mandibular lingula in relationship
with the mandibular notch (V), the anterior border
of the mandibular ramus (H1) and the distal surface
of the mandibular second molar (H2) in female and

male.
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Table 8 Distance of the mandibular lingula in relationship
with the mandibular notch (V), the anterior border of
the mandibular ramus (H1) and the distal surface of
the mandibular second molar (H2) in skeletal class Il

and class lll.

Mean + SD (mm) Mean difference

(95%CI) (mm)

p-value
Female Male

Mean +SD (mm) Mean difference

(959%Cl) (mm)  PV3e

Class Il Class lll

V 15.0+2.3 164+34 -1.42(-2.60-0.24)  0.019
H1  173+2.1 17.6+24  -031(-1.29-0.67)  0.531
H2  26.6+3.6 281+38 -1.44(-3.04-0.16)  0.077

V 158+2.6 152+30 -0.62(-1.76-0.52)  0.286
H1  17.7+22 176+23  0.41(-051-1.33)  0.380
H2 266138 271.7+£35  1.04(-0.48-257) 0.176

(Table 7). There was no difference in the location of
the mandibular lingula between the skeletal class Il

and class Il (Table 8).

Discussion

We studied the location and the shape of the
mandibular lingula in Thai population using the CBCT
images. To our knowledge, this study is the first, of
those in Thai population, to use the CBCT images. The
CBCT images were the preoperative images of patients
with known skeletal classification who would undergo
orthognathic surgery. However, there is a limited num-
ber of skeletal class Il patients, therefore the number
of cases was 46 cases for each type of skeletal classi-
fication.

To study the shape and the location of the
mandibular lingula, previous studies used different
methods. One was to measure from a dry skull and
the other was to measure from the CBCT images. Dry
skulls may be shrinkage or breakage of fine structure.
There was a lack of data by this method for young
patients, who are the majority performing orthognathic
surgery. The CBCT has minimal unequal magnification

and distortion and produces reliable and accurate

data.”’ From our study, we decided to measure from
the CBCT images because we could use it as a pre-
operative evaluation in orthognathic surgery patients
while the dry skull method cannot be used in pre-
operative evaluation.

From literature reviews"®®

, many studies re-
ported the shape and the location of the mandibular
lingula (Table 9). In our study, we found that most of
the Thai subjects had triangular-shaped lingula. This

¥, Samanta and

was similar to studies of Tuli et a
Kharb®, Sophia et al"?, and Srimani et al*®. In contrast,
the previous studies of Kositbowonchai et al and
Jansisyanont et al” found that the common shape of
the mandibular lingula in Thai subjects was truncated-
shape. The different subjects might be the reason for
different results. We used the CBCT images of skeletal
class Il and class lll patients with a narrow age range
(18-42 years old) while their studies used dry skulls
(not classifying the skeletal type) with a wider age
range (18-83 years old).

The triangular-shaped mandibular lingula was
the most common shape in Thai subjects. However,
we found 19.6% of the assimilated-shaped mandibu-

lar lingula that was completely incorporated into the
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ramus. It is difficult to locate the mandibular lingula
when performing orthognathic surgery. Therefore, we
studied the location of the mandibular lingula by mea-
suring the distance of the mandibular lingula related
to the surrounding structures in order to apply this
knowledge to perform orthognathic surgery.

In our study, the measurement of the distance
of the mandibular lingula related to the surrounding
structures based on the mandibular occlusal plane
similar to the findings of Jansisyanont et al.” It is
easy to evaluate clinically and practically for oral and
maxillofacial surgeons when performing orthognathic
surgery. The distance of the mandibular lingula in
relationship with the mandibular notch, the anterior
border of the mandibular ramus and the distal surface
of mandibular second molar was approximately 15.5
mm, 17.4 mm and 27.1 mm, respectively. Kositbo-
wonchai et al” reported the location of lingula was
approximately 20.7 + 2.3 mm from the anterior border
of the mandibular ramus. Jansisyanont et al”’ found
the mandibular lingula was located approximately
16.6 mm from the mandibular notch, 20.6 mm from
the anterior border of the mandibular ramus, and 29.7
mm from the distal surface of mandibular second
molar. There were differences in horizontal distances
and minor differences in vertical distances between
their results and our results.

The measurements on both sides were analyzed
and there was statistical difference in the distance of
the mandibular lingula in relationship with the anterior
border of mandibular ramus. However, it is not mean-
ingfully clinical difference because mean difference
was relatively low (0.33 mm). Analysis of the mea-
surements between males and females showed the
distance of the mandibular lingula from the mandi-

bular notch was statistically greater in males than

Vol. 36 No.2 Jul.-Dec. 2022

fernales. Similar to our study, Akcay et al"® reported
that the distance from the mandibular lingula to the
mandibular notch was statistically greater in males
than females. This could be explained by the different
growth patterns in male and female physiology.””
Furthermore, Akcay et al"? compared the loca-
tion of the mandibular lingula between skeletal class
I and skeletal class Il patients. However, patients with
skeletal class Il and class IIl were the majority group
to perform orthognathic surgery. Therefore, our study
divided the subjects into 2 groups (skeletal class Il
and skeletal class lll) for analyzing and we found that
there were no statistically significant difference be-
tween 2 groups in the location of mandibular lingula
related to the surrounding structures. Consequently,
surgeons do not need to modify their BSSRO tech-
nique of orthognathic surgery between the patients

with skeletal class Il and class |Il.

Conclusion

This study provides additional information to
literature concerning the shape and the location of
the mandibular lingula in Thai subjects. The triangular
shape of the mandibular lingula was the common
type in skeletal class Il and Ill. The distances of the
mandibular lingula in relationship with the mandibular
notch, the anterior border of mandibular ramus, and
the distal surface of mandibular second molar were
located approximately 15.5 mm, 17.4 mm, and 27.1
mm, respectively. The distance of the mandibular
lingula in relationship with the mandibular notch was
statistically greater in males than females. Lastly, this
study found that there was no statistically significant
difference in the shape and the location of the man-
dibular lingula between the skeletal class Il and class

Il Thai patients.



o o

U1 36 avudl 2 n.a.-5.a. 2565

LONEN591994

1.

10.

11.

Bloomaquist DS, Lee JJ. Mandibular orthognathic surgery.
In: Miloro M, Ghali GE, Larsen PE, Waite PD, editors. Peter-
son’s principles of oral and maxillofacial surgery. 3rd ed.
Shelton: PMPH-USA; 2011. p. 1317-64.

Lindgvist C, Ketola-Kinula T. Standard osteotomies in
the mandible. In: Ehrenfeld M, Manson PN, Prein J, editors.
Principles of internal fixation of the craniomaxillofacial
skeleton trauma and orthognathic surgery. New York:
Georg Thieme Verlag; 2012. p. 335-51.

Janfaza P, Nadol JB. Scalp, cranium, and brain. In: Janfaza
P, Nadol JB, Galla R, Fabian RL, Montgomery WW, editors.
Surgical anatomy of the head and neck. Philadelphia:
Lippincott Williams & Wilkins; 2011. p. 49-148.

Yu I, Wong Y. Evaluation of mandibular anatomy related
to sagittal split ramus osteotomy using 3-dimensional
computed tomography scan images. Int J Oral Maxillofac
Surg. 2008;37:521-8.

Tuli A, Choudhry R, Choudhry S, Raheja S, Agarwal S.
Variation in shape of the lingula in the adult human man-
dible. J Anatomy. 2000;197:313-7.

Kositbowornchai S, Siritapetawee M, Damrongrungruang
T, Khongkankong W, Chatrchaiwiwatana S, Khamanarong
K, et al. Shape of the lingula and its localization by pan-
oramic radiograph versus dry mandibular measurement.
Surg Radiol Anat 2007;29:689-94.

Jansisyanont P, Apinhasmit W, Chompoopong S. Shape,
height, and location of the lingula for sagittal ramus oste-
otomy in Thais. Clin Anat. 2009;22:787-93.

Samanta P, Kharb P. Morphological analysis of the lingula
in dry adult human mandibles of north Indian population.
J Cranio Max Dis. 2012;1:7-11.

Sekerci AE, Sisman Y. Cone-beam computed tomography
analysis of the shape, height, and location of the mandi-
bular lingula. Surg Radiol Anat. 2014;36:155-62.
Padmavathi G, Tiwari S, Varalakshmi K, Roopashree R. An
anatomical study of mandibular and accessory mandibular
foramen in dry adult human mandibles of south Indian
origin. IOSR-JDMS. 2014,13:83-8.

Senel B, Ozkan A, Altug HA. Morphological evaluation of

12.

13.

14.

15.

16.

17.

18.

19.

20.

1. fadvesn-uiindalawldea 197

the mandibular lingula using cone-beam computed to-
mography. Folia Morpho. 2015;74:497-502.

Sophia M, Alagesan A, Ramchandran K. A morphometric
and morphological study of mandibular lingula and its
clinical significance. Int J Med Res Rev. 2015;3:141-8.
Rikhotso RE, Munsamy C. A morphological study of the
lingula in south africans in relation to sagittal split osteo-
tomy. SADJ. 2017;72:408-12.

Srimani P, Goswami B, Mazumdar S. Morphologic and
morphometric analysis of lingula in localizing mandibular
foramen with its surgical Importance. Int J Anat Radiol
Surg. 2017;6:1-6.

Jung YH, Cho BH, Hwang JJ. Location and shape of the
mandibular lingula: comparison of skeletal class | and class
Il patients using panoramic radiography and cone-beam
computed tomography. Imaging Sci Dent. 2018;48:185-
90.

Modasiya UP, Kanani SD. Study of the lingula in dry human
mandibles and its clinical significance. Int J Anat Res.
2018;6:5218-21.

Monnazzi MS, Passeri LA, Gabrielli MF, Bolini PD, de Carvalho
WR, da Costa Machado H. Anatomic study of the mandi-
bular foramen, lingula and antilingula in dry mandibles,
and its statistical relationship between the true lingula
and the antilingula. Int J Oral Maxillofac Surg. 2012;41:
74-8.

Zhou C, Jeon TH, Jun SH, Kwon JJ. Evaluation of mandibu-
lar lingula and foramen location using 3-dimensional
mandible models reconstructed by cone-beam computed
tomography. Maxillofac Plast Reconstr Surg. 2017;39:30.
Akcay H, Kalabalik F, Tatar B, Ulu M. Location of the man-
dibular lingula: comparison of skeletal class | and class Il
patients in relation to ramus osteotomy using cone-beam
computed tomography. J Stomatol Oral Maxillofac
Surg. 2019;120:504-8.

Findik Y, Yildirim D, Baykul T. Three-dimensional anatomic
analysis of the lingula and mandibular foramen: a cone
beams computed tomography study. J Craniofac Surg.

2014;25:607-10.



2. Faddesn-udndalamifoa U9 36 ni 198-206, W.A.2565

UNANYD
Abstract

msUszaudnnsuasUssalugianinuszsnd el 32 (1/2565)
Maxillofacial deformities & reconstructive surgery: existing the best,
delivering the future
seMIneTuil 4-6 WOBAIAY W.A.2565
ol 15ausunans1E Mol 2.WYIY3

UNARGDNAYIUIVING

Case Report
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lip and palate: a case report
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Fnwimenisiisnagensuiluin (lip adhesion) saufiu
nsdnsundsnszandiuniufindaailug (premaxilla
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Fai3aq Relapse of posterior airway space in patient
with obstructive sleep apnea after counter-
clockwise maxillomandibular advancement: a
case report

lng Phaichaya Laiamnuay (ﬁjﬁ%aua)

Kiatanant Boonsiriseth

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
unAnga

Obstructive sleep apnea (OSA) is defined as

episodes of hypopnea or apnea which occurs with
subsequent arousal or oxygen desaturation during
sleep. It can be caused by syndromic or non-syndromic
craniofacial abnormalities and also neuromuscular
diseases which result in repeated complete or partial
closure of the upper airway. Continuous positive airway
pressure (CPAP) has been an effective but a lifelong
treatment for moderate or severe OSA. Maxilloman-
dibular advancement (MMA), an orthognathic surgical
intervention, will improve OSA in term of increasing
the posterior pharyngeal space in individuals who
are noncompliant with CPAP. Although conventional

MMA is the most successful surgical intervention for

OSA aside from tracheostomy but, in some cases, it

may encounter with esthetic outcomes. Recently,

counterclockwise rotational orthognathic surgery
without maxillary advancement has gaining popularity
in solving the limited posterior pharyngeal space with
favorable esthetic results.

As can be seen in this presented case, a female
patient came with a complaint of short chin and gum-
my smile. The patient was diagnosed with skeletal

class Il deformities and mild OSA. She has been using

CPAP for 2 years but it interrupted her quality of sleep.
Counterclockwise rotational maxillomandibular unit
was virtually planned in order to solve the patient’s
complaints and OSA condition. Although surgical
intervention did help in improving her quality of
sleep but relapses of both posterior airway space

and maxillomandibular unit were found.
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Fai5ag The retrospective single center case series of
bone-anchored maxillary protraction as growth
modification in cleft lip and palate patients

lng Parinya Kaewwongwattana (;jﬁuaua)

Warit Powcharoen
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chiang Mai University

UnAnga

Bone-anchored maxillary protraction (BAMP) is
an innovative treatment technique that uses temporary
bone-anchored device, simultaneously with class Il
elastics for maxillary protraction in cleft lip and palate
patients. Previously, BAMP showed the greater skeletal
effect with less dentoalveolar compensation and
possibly less autorotation of the lower jaw, comparing
with the conventional facemask. Bollard bone plate,
a prefabricated device, has been introduced and
commonly used. However, this device is costly and
not available in Thailand. Our center has also modi-
fied conventional miniplates to be used as BAMP to
overcome the cost of Bollard bone plates and clinical
feasibility. In this study, both bone-anchored devices
have been investigated.

Ten cleft lip and palate patients underwent
BAMP protocol using the modified miniplates, whereas,
two patients underwent BAMP protocol with the Bol-
lard bone plate. This study retrospectively evaluated
the failure of bone-anchored devices in cleft lip and
palate patients who underwent BAMP protocol during
2017-2021 at the Department of Oral and Maxillo-
facial Surgery, Faculty of Dentistry, Chiang Mai University.
The failure of BAMP occurred 16 of 48 bone-anchored
devices (14 of modified miniplates and 2 of Bollard
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bone plate). The failure patterns included screw
loosening and gingival overgrowth. One patient had
infection on 4 miniplates after loading force up to
400 g. All of them had to be removed later.

BAMP is an alternative method for growth mod-
ification in case of maxillary protraction among cleft
lip and palate patients. The failure of BAMP depends
on preoperative planning, surgical technique, type of
devices and postoperative orthodontic management.
These factors need attention from both oral surgeon

and orthodontist to improve outcomes.
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Faisoe Hybrid central odontogenic fibroma with giant
cell granuloma-like lesion in maxilla: a case
report

lng Nichakun Tangthaweesuk (é’ﬁmaua)

Watus Sakdejayont

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
UnAnga

Central odontogenic fibroma (COF) is a rare be-

nign odontogenic tumor of mesenchymal origin. The
tooth-bearing areas of the anterior maxilla and of the
posterior mandible of middle-aged females are most
commonly affected, usually causing displacement
and root resorption of adjacent teeth. Rarity of this
tumor excludes it from most differential lists, and
when diagnosed, it is an unexpected finding that
usually requires expert second opinions for confir-
mation. The diagnostic criteria of COF have remained
controversial in view of the numerous attempts to
subclassify the lesion based on its spectrum of histo-
logic features. Microscopically, COF may exhibit the
rare variants like ossifying COF, COF associated with
giant cell lesions, amyloid variant and granular cell
odontogenic tumor have been documented. This may
be the diagnostic challenge that pathologists face
differential diagnosis from another odontogenic tumor
due to the rarity of the lesion.

The upcoming presented case was 14 years old,

Thai female who was undertaking with progressive

growing mass, painless swelling on the right cheek
region for 5 months. Patient was having paresthesia
at right infraorbital area, not patent at right nostril
and discomfort during mastication. The report of
this incisional biopsy was COF associated with a giant
cell granuloma-like component. Patient underwent
enucleation of tumor, extraction of teeth 15-18 and
reconstruction of right anterior maxilla with pre-bending
titanium mesh under general anesthesia. Our patient
still showed good result of maxillary form and function
though.

A hybrid lesion comprising of COF with an asso-
ciated giant cell granuloma-like lesion (GCGL) compo-
nent is very rare. The higher recurrence rates of hybrid
COF and GCGL lesion when compared to regular COF,
support the fact that GCGL may be the driving force
for the recurrence. This may indicate that thorough
curettage or conserved surgical excision with a long-
term follow up may be the treatment of choice for
these hybrid lesions. Therefore, a better understanding
of the histological type of the lesion can provide a
classification across patients. This can help in treatment

planning to improve patient outcomes.
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Foisos  An indistinguishable lesion of osteoblastoma:

role of digital guided surgery
g algadl wwinaddmid (finaue)

UUNT TeUsena

AAUTTUAUNNERAANT WA TN IAEITTTUAITAT
UnAnga

Osteoblastoma 18u benign bone tumor Fwuler

1198 wuiiesUszaunuioas 1 Tu primary bone tumor
Tagfunafinutesiigaroudnunsegnaunds Jesoe
15 osteoblastoma fiAAUIAINTTINTSeeay 85 fnny
Tuavgsluiengnau 30 U dndvun 2-4 9y, dnwase
wiu foazilonstinuazuan Insenswanisnlsussim
freeuiuIndig 9 91neinisilddaauiilienaiinng
Aasefnluiludewenisiianisiinuinannsinide
¢ Snvarnenmdadnuldina well defined uie ill-

defined radiolucency with patchy area of mineraliza-

tion in medullary bone msshwinlalaenisdnseslsa
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Faisae  Tuberculous osteomyelitis of the mandible: a

case report
lng Sumontip Rookit (éﬁuaua)

Suwit Singsorn

Natthapong Thampukdee

Thanasak Chengsantisuk

Khon Kaen Hospital
unAnga

Tuberculosis is a chronic granulomatous disease
caused by Mycobacterium tuberculosis. Although
pulmonary tuberculosis is the most common form of
the disease, it also can occur in other organ systems
such as central nervous system and skeletal system
including the oral cavity. The intraoral presentations
may be as ulcers, non-healing extraction sockets, and
even tuberculous osteomyelitis of jaws. In an attempt
to highlight a rare extrapulmonary tuberculosis, the
author reported a case of tuberculous osteomyelitis
of the mandible in which it occurred as a primary lesion.
A 70-year-old Thai male was referred to the Oral

and Maxillofacial Surgery Clinic with the complaint of
progressive swelling on the right side of mandible. He
also could not wear his denture and had paresthesia
involving the right lower lip. The patient previously
received an oral antibiotic at a local hospital for 7 days,
but the symptoms were not improved. The extraoral
examination revealed a mild swelling at the symphysis
and right body of mandible. On palpation the swelling
was soft with normal overlying skin. The right cervical
lymph nodes were slightly enlarged at the level la
and Ib but were not tender. The intracral examination
showed an ulcerated at the right lower edentulous
area (from tooth number 42-45). The right lower buccal

mucosa was involved, but the floor of mouth ap-
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peared normal. A panoramic radiograph revealed
an osteolytic lesion with ill-defined margins at the
symphysis and right body of mandible. The loss of
cortication on the superior and inferior borders were
observed. The incisional biopsy suggested tubercu-
lous osteomyelitis. His sputum for acid fast bacilli
(AFB) testing was negative. The chest film revealed a
0.60 cm nodule with heavy calcification at the left
upper lung. The antituberculous therapy including
rifampicin, isoniazid, pyrazinamide, and ethambutol
were prescribed. The treatment result demonstrated
a significant reduction in the size of the lesion over a
9-month period.

Often oral ulcerative lesions coexist with palpa-
ble lymph nodes. Although this combination most
strongly suggests squamous cell carcinoma, the pos-
sibility of tuberculosis also must be suspected. Tuber-
culosis is high risk of mortality if the diagnosis and

treatment are not proper.
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Faisag Multiple orthokeratinized odontogenic cyst of

maxilla: a case report
lng  maw1sIed Aauszanm (inaue)

wa dunsanug
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UnAnea

Orthokeratinized odontogenic cyst (O0C) 1Ju

qdﬁ’lﬁﬁmslwd’mﬁ'wmsumﬁu (developmental odonto-
genic cyst) Imaqﬁﬁwﬁmﬁgmwmuﬂ%LLiﬂIma Wright
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Faigae Oral myiasis of maxilla: a case report
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'Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Chiang Mai University

“Buddhachinaraj Phitsanulok Hospital
unAnga

The term myiasis is applied to the injurious ac-
tion that larvae of certain Diptera cause in vertebrate
animals by growing in living or dead tissue. In humans,
myiasis is reported in individuals with poor personal
hygiene, immunocompromised, and of lower socio-
economic status. The most common anatomical sites
involved in myiasis are nose, eyes, lungs, ears, anus,
vagina and more rarely the mouth. Because of its great
destructive potential, appropriate and preventive
treatment is necessary.
A 61-year-old male with bed-ridden status was

presented at Buddhachinaraj Pitsanulok Hospital with

the manifestations of swelling and redness skin at the
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left cheek extending to the left infraorbital region for
the past 2 days. Intraoral examination revealed ul-
ceration at the upper left posterior buccal vestibule
and hard palatal mucosa. Closer observation revealed
the crawling of maggots underneath the ulcer. The
preoperative assessment was made using computed
tomography with contrast to identify the affected site
and the treatment was done after.

Myiasis is generally self-limiting and in many
cases not dangerous to the host. However, compli-
cations can arise. As the old saying goes “prevention
is better than cure” the disease can be prevented by
proper sanitary, personal, and oral hygiene measures.
Special care needs to be taken in medically com-
promised dependent patients as they are unable to

maintain their basic oral hygiene.
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Faisa Digital workflow in mandibular reconstruction
with fibular free flap
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Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
UnAnga

Objectives: the aim of this study were to deter-
mine the prevalence of taste disorder in Thai elderly
people and to find relationship between salivary flow
rate and taste disorder.

Materials and methods: the data were prospec-
tively obtained from 70 healthy elderly participants in
Bangkok, Thailand from June 2019 to February 2021.
Current smokers were excluded from this study. The
subjects’ stimulated salivary flow rate was measured
and taste tests using the filter-paper-disc method
were performed by a trained dentist. The recognition
thresholds of the 4 basic tastes (sweet, salty, sour, and
bitter) and umami were measured by local stimulation
using filter-paper disks.

Results: the results indicated that 22.9% of the
participants had a reduced salivary flow rate and
81.4% had taste alteration. Umami demonstrated the
highest frequency of taste alteration (77.1%) with the
highest mean recognition threshold. Bitter taste was
the least altered taste in only 4 subjects (5.71%). The
chi-square test indicated that there was no significant
relationship between the saliva flow rate and taste
alteration (p-value = 0.766).

Conclusion: healthy Thai elderly people had a
higher prevalence of taste disorder compared with
other countries, especially for the umami taste. No
significant relationship between the saliva flow rate
and taste alteration was found.

Acknowledgement: this study was supported
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Faculty of Dentistry, Chulalongkorn University
unAnga

Objectives: this research aimed to study the
difference of patient’s expectation and satisfaction
from oral surgery services on The National Dental
Health Day 2019 compared with the regular Oral and
Maxillofacial Surgery Clinic at the Faculty of Dentistry,
Chulalongkorn University

Materials & methods: the data were collected
from 404 samples (198 from special occasion service,
2019 and 206 from Oral and Maxillofacial Surgery
Clinic) by questionnaires, including, demographic data
such as gender, age, education, occupation, income
and the expectation and satisfaction on the aspects
of management process, quality of service and utili-
ties and physical structures. Statistical analysis was
performed by t-test and one-way analysis of variance
(ANOVA) with a significance level of p <0.05.

Results: the overall results showed that the
level of expectation and satisfaction were at very
high level. The most expectation was about attention
and service minded staffs (4.56) and the next are
dentist’s knowledge and expertise (4.54) and the
readiness of instruments (4.54). The most satisfaction
was the kindness and good manner of staffs (4.60).
The next are about attention and service minded

staffs (4.59) and to get attention and solving the minor

problems (4.56). The overall satisfaction is at very high
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level (4.50).

Conclusion: the overall satisfaction of the pa-
tients from oral surgery services at Oral and Maxillo-
facial Clinic at Faculty of Dentistry, Chulalongkorn
University was significantly higher than the special
occasion on The National Dental Health Day 2019
from every aspect, for instance, management process,
quality of service and utilities and physical struc-

tures.
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Objectives: this in vitro study aimed to compare
the trueness and precision of 10S (TRIOS3®, 3Shape,
Copenhagen, Denmark) and alginate impression (Kro-
mopan®, Lascod, Florence, Italy) in a full-arch dental
model with/without orthodontic brackets.

Materials and methods: custom complete arch
models were fabricated with a refractive index similar
to those of tooth structure. A TRIOS3® intraoral scanner
and an alginate impression were used to duplicate
the custom model without orthodontic brackets for
complete arch scenarios (both upper and lower
arches), n=5.00 subsequently, orthodontic brackets
(Ormco®, Glendora, CA, USA) were attached to the
custom model and the TRIOS® intraoral scanner and
alginate impression were used again. Analysis was
performed using 3-dimensional (3D) metrology soft-
ware (GOM inspect®, GOM GmbH, Braunschweig,
Germany) to measure surface deviations between
the STL files from the custom model to evaluate and
compare their trueness and precision. All data were
entered into Microsoft Excel and then transferred to
SPSS (Statistical Package for the Social Sciences). The

average surface deviations were compared between
the TRIOS3® intraoral scanner and the alginate impres-
sion using a repeated measures analysis of variance
(ANOVA) with adjustment for multiple comparisons
using Bonferroni’s correction.

Results: there was no significant difference in
trueness and precision between TRIOS3® and alginate
impression in full arch models with and without ortho-
dontic brackets. Moreover, the accuracy of all groups
was less than 100 microns, which was acceptable.
Further in vivo studies are required to confirm these
results.

Conclusion: this study showed that the TRIOS3®
intraoral scanner and alginate impressions had similar
results in trueness and precision. Orthodontic brack-
ets did not affect the accuracy of either the TRIOS3®
intraoral scanner or the alginate impression. Within
the limitations of this study, the accuracy of both the
TRIOS3® intraoral scanner and the alginate impres-
sions was less than 0.10 mm in absolute deviation,
which was acceptable to use for orthognathic surgical

splints.
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Objective: the aim of this study was to evaluate
the distance from descending palatine canal to piri-
form rim and pterygomaxillary junction in Thai orthog-
nathic surgery patients.
Materials & methods: 96 Thai Le Fort | surgery
patients’s cone beam CT images were included. The

length from the piriform rim to the most anterior point
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of the descending palatine canal and the length from
the most posterior point of the descending palatine
canal to the pterygomaxillary fissure were measured.
The images were categorized according to sex, side,
and skeletal and craniofacial patterns.

Results: the mean distance between the piri-
form rim and the most anterior point of the descend-
ing palatine canal was 36.0 + 2.87 mm. The mean
distance between the most posterior point of the
descending palatine canal and the pterygomaxillary
fissure was 2.32 + 0.74 mm.

Conclusion: this study revealed no significant
difference in any measurements between sex, side,
and skeletal and craniofacial patterns in a group of

Thai orthognathic surgery patients.

pP5

Fai¥aa  Outcome of corticosteroid administration and
observation for traumatic optic neuropathy
lng Chayapol Ardsungnoen (Q’ﬁ'naua)
Sittichai Tantipasawasin
Chonburi Hospital
UnAnga
Objective: the objective of this study was to
investigate the outcome of treatment and association
between corticosteroid administration and observa-
tion after being traumatic optic neuropathy.
Materials and methods: this retrospective study

was performed on patient documents searching from

“HOSXP” program which diagnosed in ICD10 code
“S040” at Chonburi Hospital between 2011 to 2021.
Cause of injury, clinical findings, radiographic findings,
treatment modalities, initial and post-treatment visual
acuity at 1 month were collected. Visual acuity was
transformed to logarithm of the minimum angle of
resolution (LogMAR). The including samples were 53
(49 males, 4 females) which divided into 2 groups by
treatment modalities; observation and corticosteroid
given. The association was assessed with chi-square
test (p <0.05).

Results: cause of injury comprises of traffic ac-
cident 90.5%, body assault 7.50% and falling 2.00%.
Subjects were treated by corticosteroid 52.8% (n =
28) and observation 47.0% (n = 25). Mean of initial
visual acuity of corticosteroid groups was -2.61 (+ 0.37)
LogMAR and one month post-treatment was -1.96 (+
1.08) LogMAR. Mean of initial visual acuity of observa-
tion group was -2.58 (+ 0.45) LogMAR and one month
post-treatment was -2.35 (+ 0.73) LogMAR. There
were 16 (57.0%) and 11 (44.0%) patients displayed
improvement of visual acuity at one month in corti-
costeroid and observation groups but there was no
association between these 2 groups (p = 0.339).

Conclusion: this study showed no association
between the treatment modalities; corticosteroid
or observation alone and the improvement of visual
acuity at one month in traumatic optic neuropathy pa-

tients.
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Instruction to submission

+ Abstracts can only be submitted electronically on the registration/submission page of the conference web-
site.

« Acknowledgement of receiving of your submission will be sent to the author’s registered e-mail address.

« A registered ID will be issued and used as the authors’ reference by the organizer.

« If you do not receive the acknowledgement e-mail, please do not submit the abstract again, kindly contact

the conference organizer at the following email: amtc.thai2023@gmail.com

Submission guidelines

* The approval of all co-authors must be obtained prior to asserting their names on the abstract.

« Submission of similar abstracts from the same group is highly discouraged.

« Scientific program committee reserves the right to reclassify submitted abstracts into the most appropriate area
of review.

+ Abstracts will only be considered for presentation if they have not been published or presented elsewhere.

Submission process

An abstract may only be submitted electronically on the registration/submission page of the conference
website. When entering the registration/submission page for the first time, you will be asked to create an account
with your e-mail and password followed by your personal data. Please follow the submission process carefully.

Abstract language and length: abstracts must be written in English. The maximum length allowed for an
abstract is 300 words. The abstract title, the author(s) or names of institutions are not included in the count of

300 words.
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1. Titles: abstract titles (Times New Roman size 12, bold) are required to be 10 words or less. The title should be dynamic

and conclusive, rather than descriptive.

2. Authors: each author (first name and last name) plus institution or affiliation should be listed in the proper order. The

name of presenting author must be marked in bold.

3. Abstract structure and content: (Times New Roman size 12): All abstracts should be 300 words or less. When compos-
ing your text, be sure to use a word processor in order to save your abstract in advance. The abstract must contain a brief
statement of: a. The objectives of the investigation, b. Experimental methods used, c. Essential results, including data and,
where appropriate, statistics, d. Conclusion. Please include a brief detail of your study in the following order: Background,

Objectives, Methods, Results and Conclusion. Please see the example of an abstract provided on our website.

4. Keywords: enter up to five keywords and separate them with comma. Keywords should be selected following Medical
Subject Headings (MeSH)

5. Scientific group/network: all abstracts must be submitted to an appropriate scientific group/network category for review
based on the scientific content of the abstract. If you select the appropriate area, you are more likely to be graded by peers
with similar interests and who are familiar with you and your research topic.

Abstracts are welcome in any one of the following themes:
1. Dentoalveolar Surgery/Implantology
. Regeneration/Tissue engineering
. Trauma/Infection
. Craniofacial surgery/Cleft deformity
. Pathology/Salivary glands

2
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6. Pediatric Surgery
7. Anaesthesia/TMJ Dysfunction/Facial pain

8. Surgical Oncology and Reconstruction

9. Computerized Surgery/Navigation/CAD CAM/Imaging

10. Orthognathic Surgery/Facial Cosmetic surgery/Sleep Disorders

11.Miscellaneous

It is the author’s responsibility to submit a correct abstract. Any errors in spelling, erammar or scientific fact

will be reproduced as typed by the author as no editing will be done by the scientific program committee.

Presentation types

An abstract can be submitted for presentation at the Conference as one of the following categories:
« Competitive oral Presentation (for Research Article of the Trainee only)
« Competitive Poster Presentation (for Research Article of the Trainee only)
» Oral Presentation
« Poster Presentation
At the review stage, the Program Committee may change the presentation type submitted by the author to
ensure the continuity of the conference program i.e. oral presentation may be changed to poster presentation OR
poster presentation to oral presentation. The Presenting Author will be informed of any change to their submitted
presentation type at the acceptance notification stage.

The decision of the program committee is final.



