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An uncommon extrafollicular adenomatoid odontogenic tumor

in interradicular area: a case report

I3 YUANTIUNT

Nattha Chumsuphanwaree

UnAnga
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Abstract
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Dentist, Dental Department, Phayao Hospital
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Adenomatoid odontogenic tumor (AOT) is a benign lesion, only accounts for 2-7% of
odontogenic tumor. It is characterized by painless swelling in the anterior region of maxilla, mostly

occurs in younger female. Radiographically, follicular type presents as a unilocular radiolucency
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with radiopaque foci, surrounded by radiopaque lining enclosing the unerupted tooth. It is dif-

ferent in extrafollicular type that is not related to unerupted tooth, which is uncommon. This

case report represents the treatment in a 17 years old female patient. The extrafollicular type

in this report is in interradicular area, which is uncommon. Excisional biopsy was processed

followed with total enucleation for histopathological examination. There was no recurrence after

one year and eight months follow-up.

Keywords: adenomatoid odontogenic tumor, odontogenic tumor, extrafollicular
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Fig. 1 Extraoral appearance demonstrated slightly swelling at left nasolabial fold and upper lip.

A: straight profile, and B: straight profile while smiling.
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Fig. 2 Intraoral appearance demonstrated buccal gingival swelling between root of left upper canine and left upper first

premolar.

A: anterior view, B: occlusal view of upper arch, and C: lateral 45° angle view.
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Fig. 3 Periapical film showed a unilocular radiolucency,
surrounded by radiopaque lining, starting from
apical area of apices of left upper first premolar
continuously to apical 4 of left upper canine,
then fusing to the lamina dura at dental root
surface of left upper canine with small radio-
paque focies. Root divergence of left upper canine
and left upper first premolar was revealed.
There was widening space of periodontal ligament

at distal root surface of left upper canine.
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Enucleation procedure.

A: flap opening, showed perforated bone in the area.
B: enucleated lesion from anterior region of maxilla.
C: the labial and distal root surfaces of left upper
canine and mesial root surfaces of left upper first
premolar were exposed.

D: primary wound closure.
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Fig. 5 Gross specimen of the tumor.

A: whole mass, and B: bisected mass.
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Fig. 6 Intraoral photographs of anterior view and occlusal

view of maxilla in follow-up period.

Al and A2: 1 week postoperative, and B1 and BZ2: 1

year and 8 months postoperative.
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Fig. 7 Periapical films of follow-up periods in lesion area.

A: 3 months postoperative showed hypodensity of normal bone trabeculae.

B: 6 months postoperative showed normal density of bone trabeculae.

C: 1 year postoperative showed decreased root divergence of left upper canine and left upper first premolar.

D:1 year and eigsht months postoperative showed normal root position of left upper canine and left upper first

premolar. No sign of recurrence was found.
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Fig. 8 Diagram of AOT variants (modified from reference No.
27)
E1-E4 = extrafollicular types.
E1 = Without relation to tooth structures either erupt-
ed or unerupted.
E2 = Interradicular (adjacent roots diverge apically
as a result of tumor expansion).
E3 = Superimposed on root at apex level (mimicking
a radicular cyst).
E4 = Superimposed at mid root level.
F = follicular type (the tumor is located around the
crown and often includes a part of the root of an
unerupted tooth).
P = Peripheral or epulis type (with slight erosion of

bone crest).
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Table 1 Differential diagnosis of adenomatoid odontogenic tumor (modified form reference No. 1).
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Fig. 9 Histopathologic appearances.

A: Odontogenic epithelium was made up of islands, rosettes and ducts-like structures, well-vascularized dense fibrous

connective tissue capsuled with hyalinized areas and dystropic calcification.

B: Ducts-like structures lined by cuboidal to columnar cells.

C: Nodular proliferation of cells in form of rosette.

hsetlsadlalgahiAeanmsindedarssniiuuas
sealsaiilalldvianeanuidinveiu Siftesnsidendag
yossniludsauarilunsiuiios uaznisnouauoIRens
naaeuaidoludeliiihlutasdienumdnisinudous
3 oud 1 7 8 Weufidaduunfiviuiy wansinvaeinde
adnseelsmeenluiinsiatenuidinvesily uinas
AfnesnmuTniludsauLdesusiEuin (abial surface)
wazsilnanans (distal surface) sauaunsauvessndiy
nutesuudnediivilsulndnans (mesial surface) Talfl
nszgnUnAgueg (Ul 40) uinismevesunasndaduly

suUnd lununnzunsndaunyatsanuiidinvasiiy

ms¥nwiiesenezilunmesioneulnaiinglva)
(%away 95.9) Wunssnwensindaniniifesensen
sl dososay 4.1 Humadadu Tun nisvinandy
wigalawwdu (marsupialization) N13Ya (curettage) N3
Anuausan (marginal resection) Lagn5AAvINTTINTOON
V98U (segmental resection)” s18aud@auannatliny
msnduifudn widesonsdatdnmuimamearinunszgn
fiu udidudnuarlisnau Sdudulededotade (con-
nective tissue fibrous) Vandlasantd silwanunsausniile
soneenaniadetnafesvarinisaneenliine el

naunaeseslsal’ wazlinusienunisivasuslaadu



U1 37 atudl 1 w.a-ile. 2566

\asg?

d5u

9
Wasenazduinmesnlanaulnatinduiesenyiinll
%] a fY o a ¢ A A A a &g A
$1eus¢ Dwaaduiilaunnneadideyiiniinniieite

fluganuldtos fUaeseiiluilosenazfluineynle-

1ONET8194

1. Soluk-Tekkesin M, Wright JM. The World Health Organiza-
tion classification of odontogenic lesions: a summary of
the changes of the 2022 (5th) edition. Turk Patoloji Derg.
2022;38:168-84.

2. Wright JM, Vered M. Update from the 4th edition of the
World Health Organization classification of head and neck
tumours: odontogenic and maxillofacial bone tumors.
Head Neck Pathol. 2017;11:68-77.

3. Philipsen HP, Reichart PA, Siar CH, Ng¢ KH, Lau SH, Zhang
X, et al. An updated clinical and epidemiological profile
of the adenomatoid odontogenic tumour: a collaborative
retrospective study. J Oral Pathol Med. 2007;36:383-93.

4. Rabanales JCC, Barrios BCA, Perez YAA, Munoz DCC. Extra-
follicular adenomatoid odontogenic tumor. An unusual
case report and review of the literature. J Oral Maxillo-
fac Surg Med Pathol. 2023;35:85-91.

5 Dhanuthai K. Odontogenic tumours in Thailand. Asian J
Oral Maxillofac Surg. 2004;16:166-71.

6. IdeF, Muramatsu T, ItoY, Kikuchi K, Miyazaki Y, Saito |, et al.
An expanded and revised early history of the adeno-
matoid odontogenic tumor. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2013;115:646-51.

7. Harbitz F. On cystic tumours of the maxilla, and especially
on adamantine cystadenomas (adamantomas). Dent
Cosmos. 1915;57:1081-93.

8.  Philipsen HP, Birn H. The adenomatoid odontogenic tu-
mour. Ameloblastic adenomatoid tumour or adeno-
ameloblastoma. Acta Pathol Microbiol Scand. 1969;75:
375-98.

9. Philipsen HP, Khongkhunthiang P, Reichart PA. The adeno-
matoid odontogenic tumour: an update of selected issues.
J Oral Pathol Med. 2016;45:394-8.

10. Chrcanovic BR, Gomez RS. Adenomatoid odontogenic

1. fadvesn-uiindalawldea 21

neulnadnslindndnsmeadeaisluuinnssningnily
Faduviafimulifosunn f&nwagnsnatnuaznindn
Silndidsstugah Sededldnsnsamisganendine
diemsitads fheldsumssnudensindandnidosen
paniiavun lanumsnduidud masiamunisinwdunm
17 8 1fiu

tumor: an updated analysis of the cases reported in the
literature. J Oral Pathol Med. 2019;48:10-6.

11. Swasdison S, Dhanuthai K, Jainkittivong A, Philipsen HP.
Adenomatoid odontogenic tumors: an analysis of 67 cases
in a Thai population. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2008;105:210-5.

12. Bansal SP, Shaikh S, Arvandekar AS, Dhanawade SS, Desai
RS. Analysis of 55 cases of adenomatoid odontogenic
tumor in an Indian population and review of literature.
Med Oral Patol Oral Cir Bucal. 2022;27:e85-93.

13. Siriwardena BSMS, Udagama MNGP, Tennakoon TMPB,
Athukorala DAADW, Jayasooriya PR, Tilakaratne WM. Clinical
and demographic characteristics of adenomatoid odon-
togenic tumors: analysis of 116 new cases from a single
center. Braz J Otorhinolaryngol. 2022,88:309-15.

14. Mohamed A, Singh AS, Raubenheimer EJ, Bouckaert
MMR. Adenomatoid odontogenic tumour: review of the
literature and an analysis of 33 cases from South Africa.
Int J Oral Maxillofac Surg. 2010;39:843-6.

15. Lee SK, Kim YS. Current concepts and occurrence of epi-
thelial odontogenic tumors: I. ameloblastoma and ade-
nomatoid odontogenic tumor. Korean J Pathol. 2013;47:
191-202.

16. Philipsen HP, Reichart PA. Adenomatoid odontogenic tu-
mour: facts and figures. Oral Oncol. 1999;35:125-31.

17. Wu PC, Chan KW. A survey of tumours of the jawbones in
Hong Kong Chinese: 1963-1982. Br J Oral Maxillofac Surg.
1985;23:92-102.

18. Chen YK, Lin LM, Huang HC, Lin CC, Yan YH. A retrospec-
tive study of oral and maxillofacial biopsy lesions in a
pediatric population from southern Taiwan. Pediatr Dent.
1998;20:404-10.

19. Toida M, Hyodo I, Okuda T, Tatematsu N. Adenomatoid



22

20.

21.

22.

23.

24.

25.

Thai J. Oral Maxillofac. Sure.

odontogenic tumor: report of two cases and survey of 126
cases in Japan. J Oral Maxillofac Surg. 1990;48:404-8.
Siar CH, N¢ KH. The combined epithelial odontogenic
tumour in Malaysians. Br J Oral Maxillofac Surg. 1991;29:
106-9.

LuY, Xuan M, Takata T, Wang C, He Z, Zhou Z, et al. Odon-
togenic tumors. A demographic study of 759 cases in
Chinese population. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 1998;86:707-14.

Mendis BR, MacDonald DG. Adenomatoid odontogenic
tumour. A survey of 21 cases from Sri Lanka. Int J Oral
Maxillofac Surg. 1990;19:141-3.

Kundoor VKR, Maloth KN, Guguloth NN, Kesid S. Extrafol-
licular adenomatoid odontogenic tumor: an unusual case
presentation. J Dent (Shiraz). 2016;17:370-4.

Manohar B, Verma N, Mannan N, Bhuvaneshwari S, Ade-
nomatoid odontogenic tumor mimicking a lateral perio-
dontal cyst - a rare case report in the mandible. J Indian
Soc Periodontol. 2020;24:473-6.

Chaabani |, Bouguila J, Kammoun R, Chebbi R, Sriha B,
Khochteli H, et al. Radiological features of adenomatoid
odontogenic tumor: report of a maxillary case and a
mandibular one. Clin Case Rep. 2022 [cited 2023 Feb

26.

27.

28.

29.

30.

Vol. 37 No.1 Jan.-Jun. 2023

11];25:10e05301. Available from: https://doi.org/10.1002/
ccr3 5301

Genno NK, Aoun N, Toum SE. Adenomatoid odontogenic
tumor associated with an impacted maxillary lateral incisor:
a case report with five-year follow-up. Case Rep Dent.
2017 [cited 2023 Feb 1];2017:1709492. Available from:
https://doi.ore/10.1155/2017/1709492

Philipsen HP, Srisuwan T, Reichart PA. Adenomatoid

odontogenic tumor mimicking a periapical (radicular) cyst: a
case report. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2002;94:246-8.

Becker T, Buchner A, Kaffe I. Critical evaluation of the radio-
logical and clinical features of adenomatoid odontogenic
tumour. Dentomaxillofac Radiol. 2012;41:533-40.

Garg D, Palaskar S, Shetty VP, Bhushan A. Adenomatoid
odontogenic tumor-hamartoma or true neoplasm: a case
report. J Oral Sci. 2009;51:155-9.

Handschel JG, Depprich RA, Zimmermann AC, Braunstein
S, Kubler NR. Adenomatoid odontogenic tumor of the
mandible: review of the literature and report of a rare case.

Head Face Med. 2005 [cited 2023 Feb 1];1:3. Available
from: https:.//doi.org/10.1186/1746-160X-1-3



1. Hadivesunn-udindalawioa U7 37 wih 23-33, w.A.2566

189U
Case Report

seglsalairueenluvasdnaner@unauniu: Menurdie 1 51

Simvastatin-induced oral lichenoid lesion: a case report
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Drug-induced oral lichenoid reaction is a rare oral condition that has the same clinical
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and pathological characteristics with lichen planus, but it has a cause from systemic drug.
Simvastatin is a widely used hypolipidemic drug in Thailand. There are a few studies about sim-
vastatin-induced oral lichenoid reaction. This report presented a case of 66-year old female
suffering from oral burning sensation and itching papules at arms and legs after starting simvastatin
10 mg/day for 6 months. The diagnosis of simvastatin-induced oral lichenoid reaction was es-
tablished by the basis of the patient history, clinical and pathological features. Patient was
referred to physician for simvastatin withdrawal and symptomatic management was carried out
using 0.1% fluocinolone in ora-base and 0.1% betamethasone cream at the affected areas.
Two months after simvastatin withdrawal, patient had complete resolution of skin lesions and

partial resolution of oral lesions. However, oral lichenoid reaction has a malignant potential, so

regular follow up is mandatory.

Keywords: oral lichenoid reaction, lichen planus, simvastatin
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Aseft 1 MsUFulsanasimsidedeveslainuunatauaslsalaiausedlutesinvesesdnseunslantud 2003
Table 1 Modified World Health Organization diagnostic criteria of oral lichen planus (OLP) and oral lichenoid lesion (OLL) in 2003.""
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1. fidnvarnnedtinidanuedlanuwnalia wilinvaeniagane1dineisey

Nntulaiulaaunnata
9

2. TenwugnqaneFimeidanuvedanuunalia willdnuagmedtnissyidhiulatulaeuunadda

3. Tanvazadlinuasnisganendinernssyidhiulaiulawuwnat

WAl 1w INAuUIN AU HEeNsTIRdNUEALINATYaS
seelsnaviluladedrdglunmsudenisalaimuesneen
nnlawnuunatia®
lawnuunatauazlainussniianuuenngane 3ine
findendetu anudninasilunislinisitedelselae
asAn1seudielantud a.a.1978 lassydnuaed1Aynie
qanensIneveslawmuunaiald 3 Ysens laud 1) wu
Snuvaznsmunfvesiunes iy (hyperkeratosis) waz
wumwmﬁmaq%mﬁaqﬁa (acanthosis) dsilis1a3nd
Snwaiziludon (saw-toothed rete ridge) Fsazwulusosd
Rwtannnilugestin luvaeiiseslsalugosuindnny
Dudnwauededu (atrophy) 2) wukautenguidadeny
yiipfigadfiunsaufiusiuauann (and like infiltration) 1
Fuafiuiwandeualidedudeyin was 3) wunns
LﬁamamwmLsziaasiu%y’ul,?jagm (liquefaction degenera-
tion)™ uana1ni Heaunsanudnuaredianyiued
(civatte body) 9nmsaatesvesmesAluleriineudy
pg1alsinn mslvnisidadelsalanuunaianselain-
wogAliianansaldanyaenanedineuieegusela

Fududesofodnuaiznieraingiuee Sudunuveanis

Uiuusanawinisitadeveslanuunatiauazlsalaeuesd
Tugesuinvesesaniseunselaniull a.f.2003 (modified
WHO diagnostic criteria of oral lichen planus and oral

lichenoid lesion) fawandbunisnen 147

'
a

dvddnialunsinwlawnussdfonismaning i
nelAnmsuiiazinmgtadeiu frsdelienisues
TspRtu 1wy msUinwunmdiiteusudouglsanisssuu
nsdiftllanunsousurdedsuldianusndudiseding
Snwnifthondendatumssnulaiauuwaiia Tugiedd
pnsuaulutesinuugihliussmeinsiaenisldenna
Uy Feonlihmessuuvdemefimuanumne
au eiildee 1dun singuaeslaaiiusess (corticoste-
roid) LU prednisolone, fluocinolone 738 dexametha-
sone wabmsaiesesmiiuszovaauny (fu 2 &a)
oavliAnnsinas s Foussuurilaiinissnoena
Wosswde nsdififithefensituudSuusihliee 4
anUsnamsldafiesesdas lunsditseslsadnnuguuse
nlunauauswonssnweNsiveafeseean1esEuy
onafianudundudesddelunguansusulsegRfuiu (im-
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Table 2 Patient’s lipid profiles.
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anluduludon Gin/na) AoAaseA lmsnaAlwalsh HDL LDL

(<200) (< 150) (40-60) (< 130)
flouisusuLn simvastatin 223 98 66 135
%as3UEN simvastatin uian 8 Lieu 208 103 117 60
vidamgaen simvastatin 1wl 3 ey 206 69 64 125
widamgaen simvastatin 1ukaan 16 e 215 95 80 106

HDL = high-density lipoprotein, LDL = low-density lipoprotein

U1 anvarguiudiiedaregnlidyravuiuiaegsuiavidauiayuasidevestaenasainlasuer simvastatin 419 10 1n./3U

e 6 ounouldsunissnm

Fig. 1 Violaceous papules with lacy lines on the surface of papules at the dorsal of patient’s hands and legs after taking

simvastatin 10 mg/day for 6 months before treatment.
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Ui 2 seelsaluvestinveUignatnnldsver simvastatin 99 10 un./Suduiad 6 euneuldsunmssny wuideydwledy

Funssauiusesiduiunavdenadensouseslsaiuanvalyssd vumaukugugna1aUseia 1 sy, U aunu Y

Inanvsnsluarsueise uaswuseslsndyinarggnliymlioanyunidusuguenaiaussains 0.3 v, uaz 0.1 93, UTINTENI

UAA UG el

Fig. 2 Intraoral lesions of patient after taking simvastatin 10 meg/day for 6 months before treatment showed red atro-

phic area surrounded by white radiating line size about 1 cm in diameter at right buccal mucosa near retromolar

area, and white striation which could not be wiped off sized about 0.3 cm and 0.1 cm at left buccal mucosa.

Unwuideyileduannssiuiusesdudvnazieayal
oondouseuseslsAvumduruAuEnaaUsEINe 1 B 7
nswifsunusuenindiuuumasitunsmas (retromolar
area) Uagnuseelindrnndiegnliiyalieansuiaduniy

Audna1sUsEIIa 0.4 wu.UTunseieuiuiudng (Ui

Y

a o

2) Mnmsdnuse TRusrdnvasnaeddnimulimsitdede
wenlsn (differential diagnosis) Winldfulsalaiuesdiia
awduiusiven lawuunaauargae3aiulnda (lupus
erythematosus)
ymsdntuieuinanseiaufuiuiiefemeda

N3finTuLleoanu1sdIu (incisional biopsy) a1elden

L LALEdINTIINYANL TN

ANBUENNANEIZINg

wuigeayiaveslniiunaguiieduiioyintesdin

)
3 a a

ilauansivhengnndawuuinesdluleqnidindos
(parakeratinized stratified squamous epithelium) wu
mimwsuamaét,?iaqﬁa%u’ugm fnsmelureadadiaaniy
wazfinsnunuelasvhafitudaduaiiiu (melanin-laden
macrophage) Sauffunsnukauvesiulufiuedesivadds
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agtneld duusnaileeladetudnnunizidendsuay

wuilaidonuasiiunsnszaseenannimasaidion nus
nédaiilenns Wuszam wazdleidelusiy (Uil 3)
INNBULIRANEITINGIFINA1TANUARAATDT
fuislainuunatauazisalanuasdaunaing duie
farsanandseRvesitheddlinmsitdadelsadugaiie

& ft A . .
\ulsalarussdddiannnuiaine simvastatin

A155011

o v Y

Isvimstinmogsunmdusziaeiteysuvie
Wasusiinvessnanlusfy feldsuduugihlivgnen
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g1 fluocinolone acetonide ANULTNTUSDERY 0.1 ¥in
Fathauniamiug betamethasone cream Audi
fudonar 0.1 muSaumaiiiouds §laelFsuuugiils
guaruazaniuresnwasyaiuguduussdmn 6 iWeu
NNTAAMILHANITINY 1 FIBUNGINTRYALNUTIUNA
Lty onsuaulutesindegidntos 1nnns
Anamamsinwfiszezing 3 eu 6 e uag 10 iou
lamuuanusnemendn (5Ui 9) duludesiindnsmuses
gnliFvmuinansefaturlneilifomsiduuala q

(3U1 5) fthedlsyaulvduludoandsainmene simvastatin
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Uil 3 Shwaisnisgane 5 inerveuidaidoiidinsrenudouiadesniunaguiredsudeyiavesnvinuansivhedan iy
wnosilulsiiiaundss (Fgnasimdas) wumsaevessadidoyiatuyu (Fagnasiu) imswusovvedluluiundesivad
Failosrsznoumsnidudulnlodiusntudododareiiogdnild ignasa) dauvsnaieidedndotuinnumasmdonds
uazdadonunsiunsnssarseenniasaiden wulhnauiidoars @uvszamuasiloideluiu Gousieduionlvduuay
Sloguiimdsee 100 1)

Fig. 3 Histopathologic feature of biopsy tissue showed oral mucosa surfaced by parakeratinized stratified squamous epithe-
lium (down arrows). Basal cell degeneration (white arrow heads), a bandlike infiltration of mononuclear cells were
observed within the subjacent connective tissue (black arrow heads). The deeper fibrous connective tissue contained
several congested blood vessels, extravasated erythrocyte and striated muscle bundles, nerves, and adipose tissue.

(Hematoxylin and eosin staining, 100x)

N 4 anwarseslsn 10 wWeuvdinIsneme simvastatin g3lsimunsinnseslsalyaiiamls

Fig. 4 Ten months after discontinued simvastatin, no recurrence of skin lesions was observed.
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Uit 5 seelsnludestinveswvaevatainens) simvastatin 4uaar 10 eu wuseslsedvragalieonviiiunseyiauiud 1oy

Ineiilaifioninduuaule g uaslunuseslsaninssyiaududiudre

Fig. 5 Intraoral lesions of patient after discontinued simvastatin for 10 months showed remaining white striation which

could not be wiped off at right buccal mucosa and complete remission of lesion at left buccal mucosa.
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Table 3 Naranjo’s algorithm.(m
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1. weilagUntonenumadnufiseiinudvdeli +1 0 0 +1
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This study aimed to evaluate mechanical strength of the modular endoprosthesis and
the mandibular reconstruction plate in bridging the lateral-defect of mandibles in miniature pigs,
and to evaluate the stress and strain occurred on bone. Nine fresh mandibles were divided into
3 groups. Three resected mandibles were reconstructed with 2.7 mm non-locking stainless steel
reconstruction plates. Three mandibles were reconstructed with modular endoprosthesis and the
other three were intact mandibles as a control. Yield strength was conducted to all mandibles.
Stress and strain distribution were measured at the reconstruction sides. For the results, the
average yield load of the plate reconstruction group (63.3 £ 20.8 N) was less than the endoprosthe-
sis reconstruction (223.3+£92.9 N) and the control group (173.3 £ 64.2 N). The mean strain in the
endoprosthesis group was higher than the control group and the reconstruction plate group
respectively. The mean stress on bone in the endoprosthesis group was higher than the reconstruc-
tion plate group and the control group respectively. For conclusion, modular endoprosthesis for
bridging the lateral defect of mandible performs more stability than the reconstruction plate and

can withstand the functional limit of biting force under high strain and stress.

mandibular reconstruction, mechanical strength, modular endoprosthesis, reconstruction plate,

stress-strain distribution

Introduction

As a consequence of mandibular resection due
to cancer, aggressive benign tumor or cyst, infection of
the bone, patient will present with a mandibular defect
which consequently affects a patient’s quality of life
such as difficulty on chewing, swallowing and impaired
speech articulation.”” The mandibular reconstruction
is required to reduce the functional impairment” and
to improve cosmetic outcomes for better patient psy-
chosocial rehabilitation.”

Reconstruction plates and screws are the most

widely used devices for mandibular reconstruction.

The AO stainless steel and AO titanium reconstruction
plates were developed in an attempt to provide fast,
single-staged, and reliable mandibular reconstruction
while maintaining oral function and form. A primary
bridging osteosynthesis of a mandibular defect is used
for temporary reconstruction to support and keep
facial contour. Sometimes a delayed reconstruction
takes 12-24 months after mandibular resection to en-
sure no recurrence of the tumor.”’ The reconstruction
plates have been used with varying rates of success.
However, the major causes of complications are size

and location of the defect. Plate fractures were re-
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ported to be more common among patients with type
L defect (lateral defect) in the region of mandibular
angle.” The size of bridged defects which is longer
than 5 cm is more likely to have plate failure. The per-
centage of plate failure varied from 18% to 32% par-
ticularly with lateral reconstruction.”

In contrast to the way in which oral and maxillo-
facial surgeons have been reconstructing bony defects
of the mandible, reconstruction with endoprosthesis
has been used to replace the loss of discontinuity of
bony part in orthopedic surgery with high success
rate as 70%."” Over the past two decades, modular
endoprosthesis reconstruction has become a routine
method in limb sparing surgery.™” A modular system
consisted of standardized units to allow flexibility in
the reconstruction of various defect sizes. Endopros-
theses anchored with bone cement has been proven to
achieve long term stability with good function in long
bones, with 15-year survival rates of 94% reported.(m
When applying this reconstructive method to the
mandible, however, several unique challenges had
to be addressed. The mandible is a curved bone with
a flat, tear-drop-shaped cross section unlike the long
bone which is straight with a concentric cross-section.

A mandibular modular endoprosthesis is a method
for mandibular reconstruction with replacement of the
mandibular body and the ascending ramus/condyle

1% Tideman and Lee™ introduced the concept of

unit.
a modular endoprosthesis for mandibular reconstruc-
tion in a study on monkeys. In principle, the mandible
would be qualified for endoprosthesis installation
because of the existing medullary space for the stem.
Animal studies have already been published detailing
the results of mandibular body and also ramus/con-
dyle.™

A modular endoprosthesis has been invented

for mandibular reconstruction by using the device to
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replace the mandibular body and the ascending ra-

1319 Mechanical

mus/condyle unit in animal studies.
behavior of a custom desiened endoprosthesis was
studied with 15 and 30 mm long defects in the synthetic
mandibles"” and it would be expected to perform
adequately at a bite force of 300 N.

As many methods of the mandibular recon-
struction have been proposed, there have been few
studies in biomechanics behavior of various type of
reconstructed mandibles. It has hypothesized that the
endoprosthesis could bridge the defect and served
more mechanical strength to the bridged mandible
than the reconstruction plate when bridging on the
5-cm mandibular defect which is the maximal laden
length in the reconstruction plate. Considering the
possibility that the modular endoprosthesis could
undertake mechanical and biological functions in
mandible, it was expected that the risks of hardware
fracture, bone resorption, hardware exposure should
be alleviated.

The aim of this study was to compare the me-
chanical strength of the stemmed modular endo-
prosthesis and the mandibular reconstruction plate in
bridging the mandibular defect. The entire mandible,
including the reconstructed part and other parts of
mandible (anterior and contralateral parts) were con-
sidered the focus area of this study to apply sagittal
loading and to assess the stress and strain distribution
on the mandibular bone. In this study, mechanical
testing in the lateral-defect mandibles bridged with
endoprosthesis and mandibular reconstruction plate

in fresh miniature pig’s mandible was assessed.

Materials and methods

Specimens

Nine mandibles, retrieved from female miniature
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Fig. 1 The defected mandible was reconstructed with AO reconstruction plate (A), the defected mandible was reconstructed

with an endoprosthesis which was fixed with PMMA bone cement (B).

pigs aged over 1.5 year, were divided into 3 groups;
group I: three osteotomized mandibles, bridged with
2.7 mm non-locking stainless steel reconstruction plate,
group lI: three osteotomized mandibles, bridged with
endoprosthesis and group li: three uncut mandibles
served as a control.

Lateral segmental defects were created in six
mandibles by using a plastic template 3 cm in height
and 5 cm in length for uniformly creating the seg-
mental defect on the right body of the mandible
from the distal surface of second premolar to the
posterior part. Three segmental defects were bridged
with reconstruction plates as group | and the other
three mandibles were bridged with endoprosthesis
as group Il. In group |, three osteotomized mandibles
were reconstructed with 2.7-mm non-locking stainless
steel reconstruction plates (Synthes®, Mathys Medical
Ltd. Switzerland). The reconstruction plate was ad-
justed and temporarily fixed along the contour of the
buccal side of the lower border of the mandible before
creating the defect and later fixed the discontinued
mandible with three bicortical screws on each side
(Fig. 1)

In group II, two parts of mandible were reposi-
tioned as previous by using putty silicone impression
material to fix the position of mandible during installing

the endoprosthesis device. The segmental defect was

brideed with the modular endoprosthesis and the
stem was cemented into the bone marrow space with
PMMA (polymethylmethacryrate) bone cement (Pala-
cos®, Biomet Inc. Warsaw, USA) (Fig. 1).

Rig design

A rig was designed to facilitate the ex vivo me-
chanical testing. It was designed to serve two main
functions, a force application part and a jaw grip. The
force application part was used for load testing per-
pendicular to the occlusal plane at three points of
the mandible (Fig. 2). The jaw-grip part was created
to pivot the condyles and rami during testing (Fig. 3).
The three loading pillars were pointed perpendicular
to the occlusal plane at three positions, right second
premolar, the lingual plate of central incisors and the

left second molar.

Endoprosthesis design

The titanium alloy endoprosthesis device (Ti-
6Al-4V) was designed from the CT-scan data of dry
pig’s mandible by the manufacturer (Biomet Micro-
fixation, Inc., FL, USA). It was consisted of a modular
body with two stems at the anterior and posterior
ends which were fixed into the remaining bone with
bone cement (Fig. 4). The modular body comprised the

main part and the connection part which were locked
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Fig. 2 A force application part had 3 pillars for 3 points of stress loading perpendicular to the occlusal plane.

Fig. 3 A support structure of rig was made of steel with two

sides of grasping hands for supporting the rami.

together with bolt-fitting technique without any screws.
The stems of both sides were also fixed to the body of

the mandible in the same manner.

Measurement method

Load testing was performed on each mandible
properly prepared with the respective reconstruction
method. Each mandible was tested only once.

The mandible was mounted on the grip. A load
(occlusal single-cycle bend testing) was applied per-
pendicularly to the three positions of mandibular
occlusal plane to simulate the biting action of the
jaws by Universal testing machine (Ametek®, LLoyd
Instruments Ltd., West Sussex, UK) with a speed of 5
mm/min and 0.1 N of preloading (Fig. 5). To test the

maximum bearing capacity of the all specimens, a

gradually increasing vertical load was applied until
reaching structural yielding, so called the yield point
(the limit of elastic behavior), then the data were
recorded with Nexygen V4.0/V4.1 software (AMETEK
Sensors, Test & Calibration, Allerod, Denmark). The means
were calculated in the maximum load of each tested
group.

When the vertical load applying on the jaw, the
strain and stress on the mandibular bone were eval-
uated. This approach was to glue strain gauges to the
bone surface of mandibles and to register direction and
magnitude of principal strains under loading. The strain
gauges (KYOWA®, Kyowa Electronic Instruments Co.,
Ltd., Japan) were glued to the buccal bony surface of
mandibles at the reconstructed side which was at the
right second premolar area, the distal fixation area of
reconstruction device (Fig. 6). The strain and stress were
measured by a strain-meter connected to the strain
gauges. The measurement was performed using the
Young’s modulus of jawbone of 15 GPa, and Poisson’s
ratio of 0.3 which was utilized in previous studies"**”.
All nine mandibles were tested (3 plate-reconstructed,
3 endoprosthesis and 3 intact mandibles). To assess
the influence of the two reconstruction methods on
the reconstructed area, the strain as well as stress on

the affected bone surface at the reconstruction sides
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Modular body

Fig. 4 The modular body and stems at both ends of endoprosthesis.

Fig. 5 Strain measurement was performed on the plate reconstructed mandible (A) and endoprosthesis mandible (B) by

applying static loading force on the roof of the application part of rig.

Fig. 6 The strain gauge was fixed on the buccal surface of

mandible.

among two reconstruction groups and one intact group

were compared.

Statistical analysis

Statistical analyses were performed with SPSS

software (IBM® SPSS? Statistic 23). The maximum me-
chanical load or yield strength of each structure as
well as the data of strain and stress were analyzed as

descriptive analysis.

Results

Structural yield strength

In this study, the maximum load that the recon-
structed mandibles and intact mandibles could with-
stand was measured by applying vertical increasing load
until the structural yielding occurred. The maximum
load of all constructs was presented in Table 1. The
average maximum load of the plate reconstructed
mandibles (63.3 + 20.8 N) was much lower than the
control group (173.3 + 64.2 N) and the modular-endo-
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Table 1 The maximum load of all mandibles in each group.

Specimen ’\ﬁ:ldr?:lr; Mean £ SD
Intact mandible-1 100 173.3+64.2
Intact mandible-2 220
Intact mandible-3 200
Plate reconstructed mandible-1 70 63.3+20.8
Plate reconstructed mandible-2 80
Plate reconstructed mandible-3 a0
Modular-endoprosthesis recon- 120 22331929
structed mandible-1
Modular-endoprosthesis recon- 250
structed mandible-2
Modular-endoprosthesis recon- 300

structed mandible-3

prosthsesis reconstruction group (223.3 +92.9 N) but
there was no statistical difference (p > 0.05). From the
result, it was obviously found the mandibles bridged
with endoprosthesis could bear the higher simulated
bite force than others and was comparable to the
pristine mandible. In our observation, there was no
any fracture of the reconstruction plate and screws,
the parts of endoprosthesis, the bone cement or the

jawbone.

Stress and strain distribution

The strain of the bone structure among three
groups of mandibles was measured. The mean strain
with standard deviation was shown in Table 2. The en-
doprosthesis group demonstrated higher mean strain
than others, and the strain of the control group was
higher than the plate reconstructed group.

In the stress distribution results, the mean stress
of each group was presented (Table 2). The data showed
the highest value of mean stress was in the group of
endoprosthesis reconstruction whereas the lower

value was in the plate reconstructed group and control

Vol. 37 No.1 Jan.-Jun. 2023

group respectively.

Discussion

In this study, the maximum loading measured on
the ex vivo mandibles might simulate the maximum
bite force. Although it was not possible to simulate
chewing function, the sagittal bite task, the main load-
ing force of jaw function, was determined and then the
yield strength of the intact mandibles was compared
to the reconstructed mandibles to assess the bearing
capacity. The result showed lower yield strength in plate
reconstructed mandibles (63.3 + 20.8 N) than the intact
mandibles (173.3 +64.2 N). The result was consistent
with a previous study of biomechanical evaluation in
bridging 4 cm segmental mandibular defect of synthetic
mandibles with reconstruction plates which demon-
strated lower mean yield load of 94.0 + 15.5 N when
compared with the intact mandibles (379.9 + 51.3 N).”"

Reestablishing bone continuity after oncologic
resection is important. The main goals of mandibular
reconstruction are to restore function and esthetics,
including dental rehabilitation. The advent of reliable
microsurgical procedures, vascularized osteocutaneous

229 However,

flaps are the preference of many authors.
microsurgical procedures cannot be performed on all
patients, especially those in whom a long and complex
procedure could be of high risk. In patients with poor
general condition, a reconstruction with a metallic plate
with or without soft tissue flap remains an appealing
solution.

With reconstruction plates, it has been widely
used in mandibular reconstruction. The mandibular
function can be established by restoring form, and load
bearing capacity of the mandible especially in the lateral
mandibular resection (L defect) function.”” The single
AQ reconstruction plate was also reported to be tem-

porary, or sometimes even permanent, reconstruction
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Table 2 Mean and standard deviation of strain and stress in three groups.

Mean Standard deviation Minimum Maximum
Strain Control -5.6858 x 10 .000231953 -.000972 .000000
Reconstruction plate -5.2679 x 10 .000943603 -.002450 .000041
Endoprosthesis -6.9373x 10" .000432295 -.001284 .000000
Stress (Pascal)  Control -6.34629626 x 10° 4.346829032x 10°  -1.098232 x 10’ .000000

Reconstruction plate -10.0611059 x 10°
-16.4528564 x 10°

Endoprosthesis

1158664136 x 10°  -3.412043 x 10’ .000000
6.750558324 x 10°  -2.427511 x 10’ .000000

after mandibular resection.”” In cases of marginal and
seemental mandibulectomy, it had suggested in eden-
tulous cases with significant vertical resorption and also
in those which have been previously irradiated, a load
sharing reconstruction plate may be advisable, span-
ning the weakened segment and affording additional
strength in function.”” On our basis of the findings of
the maximum load of all structures, although AQ re-
construction plate has been known to give excellent
functional and esthetic results, reduction of bite force
is strictly recommended to reduce the risk of loading
failure.

In the group of endoprosthesis reconstruction,
the yield strength (223.3 £ 92.9 N) was higher than the
intact mandible (173.3 + 64.2 N) which inferred that the
structural strength presented excellent bearing capacity.
Under the maximum load condition, the endoprosthesis
system was intact without mechanical failure. This result
demonstrated that the endoprosthesis was stable and
could have more capacity in load bearing than the plate
reconstructed mandibles.

As the amount of deformation is quantified by the
amount of strain, it was considered that if the mandi-
bles were loaded in the endoprosthesis reconstruction
to the level of yielding strength, the bone structure
tended to result deformation within the elastic range.
Beyond the yield point, the bone tissue will not return
to its original shape if the load is further released. The

strain of bone surface at the reconstruction sides could

be assumed to be surrounding the fixing screws of the
reconstruction plate and the area at cemented stem
of endoprosthesis which was the area of interest and
measured in this experiment. As the result of mechan-
ical testing, the amount of strain should be consistent
with the maximum load capacity of the structure. The
higher stress loading was applied, the larger amount
of strain was resulted. However, no obvious structural
failure in the endoprosthesis group was observed in
the experiment. It was therefore postulated that the
reconstructed mandible could tolerate to rather high
level of bite force. The mechanical experiment con-
ducted in this study did not performed in human
mandible, however, to ensure the effectiveness in
clinical utility, the biomechanical properties should be
guaranteed by further study in human.

To assess the strains and stresses that occur
during function in mandible, such as chewing and bit-
ing, one can use strain gauges to measure the strain on
the surface of the mandible. The use of strain gauges,
which were glued to the external surface of cadaveric
or animal mandibles and used to measure the direction
and magnitude of strains under loading was one of the
reliable methods for the structural analysis of physical
objects due to the rigid bone-gauge bond which was able
to efficiently transmit the surface bone strain.”®’ Strain
gauges have also been used for determining in vivo
bone strains in the mandibles of primates (macaques

and baboons) during various chewing and biting tasks.””
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From these strain patterns, it is possible to infer stress
patterns. An experiment study of mechanical analysis
in mandibular lengthening in mongrel dogs was to mea-
sure bone stiffness using a strain gauge during and after
mandibular lengthening in distraction osteogenesis.®”

In this ex vivo study, the strain and stress occurred
on bone surface of all three groups were able to be
measured. In addition, during stress loading in the ex-
periment, the application part of the rig was designed
for simultaneous three-point loading to mimic biting
function.

Although a typical structure of pig’s mandible re-
garding large bone marrow space filled with fat, it was
not a problem in the endoprosthesis fixation procedure
with cemented stems. This was because the bone cavity
could be simply prepared by excavating the fat tissue
out for accommodating the stems and easily cemented
with PMMA bone cement to seal to the cortical wall
resulting in being capable to transfer the loading force
to the cortical bone, then the strain was measured.

Due to the deformation, tension occurs in the
bone tissue, which is quantified by the amount of stress.
As in the intramedullary stem fixation in the hip joint
endoprosthesis, the concentrations of stress transfer
between stem and bone occur proximally and dis-
tally. This has consequences for the stresses at the
stem-cement and the cement-bone interfaces and in
the cement itself in these regions.(w In our study, the
stress evaluated at the stem area was also postulated
that it was transferred from the cemented stem to the
outer cortical bone and the stiffness of implant struc-
ture influenced the amount of stress resulting in being
higher level than uncut bone. The reconstruction plate
possesses thinner shape inferring the lower strength
causing weaker stress on the bone. Although the en-
doprosthesis reconstructed mandibles were proved

to have more structural strength than the plate recon-
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structed mandibles or even the intact mandibles, the
further study in strain and stress on simulated human
chewing function was still necessary for pre-evaluation
before clinical application.

Some limitations of this study should be ac-
knowledged, one main constraint was that the strain
values were measured in the static situations, but
nonetheless, the result might be a beneficial parame-
ter for further in vivo or clinical study. Moreover, some
current in vitro biomechanics studies of orthopedic
endoprosthesis in strain measurement on bone were
performed and evaluated by the process of continuous

%% and the result in strain measurement was

loading,’
worthy for the consideration of endoprosthesis used in
clinical application.

The design of modular endoprosthesis have been
recently developed. For preventing screw loosening
or fracture among the modules, the dove-tail design
in connection and bolt fixation were used to ensure
the device stability in this study. The structure of an
endoprosthesis was constructed to contemplate the
body of the mandible and expected to be not exposed
in long period of function. Besides the implant design
for expected stability, an important aspect of design
for reducing stress shielding is of necessity in clinical
outcome. Aspect like stem stiffness, geometry and shape
has been getting serious attention by most of orthopedic
authors. The amount of stress shielding was more severe
for non-cemented stem as compared to cemented
due to the more flexibility of the small cemented

29 By decreasing the implant modulus of elas-

stem.
ticity enhances implant-to-bone stress loading and
could minimize bone atrophy due to stress shielding.””
Thicker stem took more load from the bone when
compared to thinner stem.”® Reducing length of stem
could hardly increase interface failure probability,*” but

some disadvantages such as the possibility of loss of
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initial stability and are not positioned correctly should
be concerned.

In the stress patterns obtained in femoral stem
of total hip arthroplasty, the predominant effect of the
load was bending, generating compressive stresses on
the medial surfaces. and tensile stresses on the lateral
periosteal surfaces of the bone in the longitudinal
direction (bending stresses).”” Contrary to the femur,
the direction stress loading on the mandible is per-
pendicular. It is thus important for mandibular prosthesis
designers to develop an understanding of the biome-
chanics of bone-prosthesis structure.

Furthermore, the spatial structure and important
physiologic functions of the mandible presented chal-
lenges for reconstruction. If the modular endoprosthesis
can restore the mechanical properties of the mandible,
then patients who underwent mandibular resection
and restored by modular endoprosthesis will have a
good quality of life after surgery. In addition, the stan-
dardized units in modular system can facilitate the
prosthesis fit to the various defect sizes.

Titanium alloys are getting much attention for
biomaterials in replacing hard tissue because of its
best biocompatibility among metallic biomaterials.
This study was focused to the type of reconstruction
tools and not yet focused on the material type and

thus the stainless-steel reconstruction plate was used
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The aim of this study was to compare the subjective image quality of panoramic radio-
graph and CBCT image between two CBCT machines (DentiiScan Duo and X-mind Trium). Three
examiners investigated radiographs from 60 patients requiring implant or impaction surgery in each
group. The five-rating satisfaction score was utilized to assess 7 and 11 anatomical structures on
panoramic radiograph and CBCT image, respectively. The median rating was adequate to excel-
lent for panoramic radiographs. The statistical differences were forward at inferior border of mandi-
ble and maxillary tuberosity. DentiiScan Duo images achieved significantly higher satisfaction score
of the inferior border of mandible than those of X-mind Trium (p < 0.001), whereas X-mind Trium
images achieved significantly higher satisfaction score of the tuberosity (p =0.001). There was no
statistically significant difference in satisfaction score on CBCT images between 2 CBCT machines.
The median satisfaction score was adequate to good in anatomical structures as follows:
mandibular incisive canal, lingual foramen, mandibular canal, mental foramen, sublingual fossa,

floor of nose, nasopalatine canal and floor of maxillary sinus.
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Table 1 Exposure parameters for panoramic radiograph and cone-beam CT imagine.

CBCT machine Mode kv mA Scantime (s) FOV® (mm) Pixel resolution (mm) Slice thickness (mm)
CBCT 90 8 9 100%90 0.2/0.2 0.2
DentiiScan Duo
Panoramic 75 9 15.5 0.1/0.1
Female 85
CBCT 8 9 110%*80 0.15/0.15 0.15
Male 90
X-mind Trium
Female 75
Panoramic 8
Male 76 13.5 0.1/0.1

*field of view (diameter*height).
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Table 2 Definition of satisfaction scores of image quality.

Score Interpretation

5 Excellent: diagnostic quality, without any artifacts.

4 Good: diagnostic quality, with minor artifacts.

3 Adequate: diagnostic quality, with moderate artifacts
identified.

2 Poor: non-diagnostic quality, the visualization task
can be identified.

1 Very poor: non-diagnostic quality, the visualization

task cannot be identified.
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Table 3 Satisfaction scores of panoramic imaging quality for all anatomical structures.

Anatomical structure CBCT machine Mean Median Min-Max  p-value (Mann-Whitney U test)

Floor of nose DentiiScan Duo (n=90)  2.99+1.24 3 1-5

X-mind Trium (n1=90) 293+ 1.12 3 1-5 o
Maxillary sinus DentiiScan Duo (n=90)  3.88+0.85 4 2-5

X-mind Trium (n=90)  3.70+0.84 i 25 016
Tuberosity DentiiScan Duo (n=90)  4.20+0.69 4 3-5 .

X-mind Trium (n = 90) 4.53+0.52 5 3-5 000t
Mandibular canal DentiiScan Duo (n = 90) 4.29+£0.64 a4 3-5

X-mind Trium (n=90)  4.23+0.86 4 25 oo
Mental foramen DentiiScan Duo (n=90)  3.78+0.86 a4 1-5

X-mind Trium (n = 90) 3.88+0.96 a4 1-5 0302
Temporomandibular joint DentiiScan Duo (n=90)  4.38+0.65 4 3-5

X-mind Trium (n1=90)  4.30+0.63 4 25 0263
Inferior border of mandible ~ DentiiScan Duo (n=90)  4.78+0.44 5 3-5

<0.001*

X-mind Trium (n = 90) 4.14+1.05 a4 2-5

*statistically significant in Mann-Whitney U test (p < 0.05)
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Table 4 Satisfaction scores of CBCT image quality for all anatomical structures.

Anatomical structure CBCT machine Mean Median Min-Max  p-value (Mann-Whitney U test)

Floor of nose DentiiScan Duo (n=90) 4.54+0.58 5 2-5

X-mind Trium (n = 90) 4.31+0.91 5 1-5 0193
Nasopalatine canal DentiiScan Duo (n=90) 4.58+0.58 5 35

X-mind Trium (n = 90) 4.52+0.66 5 1-5 o0t
Floor of maxillary sinus DentiiScan Duo (n=90)  4.64+0.48 5 4-5

X-mind Trium (n = 90) 4.47+0.66 5 3-5 0.104
Anterior superior alveolar canal  DentiiScan Duo (n=90) 2.04+1.26 1 1-5

X-mind Trium (n = 90) 1.83+1.25 1 1-5 0205
Posterior superior alveolar canal  DentiiScan Duo (n=90) 2.03+1.36 1 1-5

X-mind Trium (n =90) 1.74 +£1.07 1 1-5 028
Lingual foramen DentiiScan Duo (n=90) 3.97+0.98 4 1-5

X-mind Trium (n = 90) 3.89+1.00 a4 1-5 0281
Mandibular incisive canal DentiiScan Duo (n=90) 2.88+1.78 3 1-5

X-mind Trium (n = 90) ~ 2.86+ 1.64 3 1-5 .
Mandibular canal DentiiScan Duo (n =90) 3.98+0.91 4 2-5

X-mind Trium (0 = 90)  3.76+1.02 4 1-5 o
Mental foramen DentiiScan Duo (n=90)  4.29+0.77 4 2-5

smind Trium (0=90)  4.1340.75 4 2-5 e
Anterior loop of mental foramen DentiiScan Duo (n=90) 1.66+1.2 1 1-5

smind Trium (n=90)  1.53+0.89 1 1-4 o
Sublingual fossa DentiiScan Duo (n=90) 3.08+1.51 4 1-5

Xrnind Trium (n=90)  2.93+1.48 4 1-5 o

= o o o
3190 5 Feyarmluvesenatading

Table 5 Demographic characteristics.

Group () Mean age Gender (n)
(year) Male Female

DentiiScan Duo CT (n = 30) 49 (20-68) 8 22
X-mind Trium CT (n = 30) 45 (21-69) 10 20
p-value (Chi-square test) 0.184 0.573
DentiiScan Duo OPG (n=30) 35 (20-69) 13 17
X-mind Trium OPG (n = 30) 34 (22-67) 7 23
p-value (Chi-square test) 0.165 0.1
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The objective of the study was to compare the treatment outcomes after intraoral drain-
age with and without penrose drain due to odontogenic space infection in vestibular space,
perimandibular space, and canine space. The study was performed in 60 patients with odonto-
genic space infection (vestibular space, perimandibular space, and canine space) which were
divided into 2 groups. In the control group, the intraoral drainage was done using a penrose drain.
In the test group, the intraoral drainage was performed without use of a penrose drain. The post-

operative pain, swelling, trismus, and other complications were evaluated on 2nd and 7th post-

For the results, the test group showed less pain as compared to the control group, with
the pain variable was statistically different on 2nd postoperative day (p < 0.05). However, swelling
and trismus were not statistically different. For conclusion, treatment outcomes after intraoral

drainage between 2 groups showed no significant difference. However, without drain, the patients
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Abstract

operative days.

had less postoperative pain on 2nd postoperative day.
Keywords: odontogenic infection, intraoral drainage, penrose drain
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Diagnosis
Vestibular space infection
Perimandibular space infection

Canine space infection

Amoxicillin 1 g oral 30 minutes before procedure

Incision and drain,
remove source of infection under local anesthesia

Control group Test group

Apply penrose drain No penrose drain

Postoperative antibiotic 7 days || Postoperative antibiotic 7 days

-

Follow-up for 2 days

Control group : off penrose drain

Follow-up for 7 days
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Fig. 1 Method for the research.
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Table 1 Patient characteristics.

. Summary Control group Test group
Variables (n=60) (n=30) (n=30) p-value
Gender
Male 33(55.0) 17 (51.5) 16 (48.5) 0.795
Female 27 (45.0) 13(48.1) 14(51.9)
Age (mean + SD) 39.7+£16.6 385+175 40.9+15.9 0.580
(min-max) 13-69 13-69 18-69
Underlying disease
Yes 50(83.3) 25(50.0) 25(50.0) 1.000
No 10 (16.7) 5(50.0) 5(50.0)
Location of infected teeth
Upper anterior 15(25.0) 8(53.3) 7(46.7) 0.755
Upper posterior 12(20.0) 6 (50.0) 6 (50.0)
Lower anterior 1(1.67) 1(100) 0(0)
Lower posterior 32(53.3) 15 (46.9) 17 (53.1)
Cause of infection
Caries exposed pulp 44 (73.3) 20 (45.5) 24(54.5) 0.271
Periodontitis 6(10.0) 2(33.3) 4(66.7)
Retained root 5(8.33) 4(80.0) 1(20.0)
Attrition exposed pulp 3(5.00) 2(66.7) 1(33.3)
Others 2(3.34) 2(100) 0(0)
Treatment of infected teeth
Extraction 58(96.7) 29 (50.0) 29 (50.0) 1.000
Root canal treatment 2(3.33) 1(50.0) 1(50.0)
Number of patient
C
-% Perimandibular space 11
]
£
g
5 Canine space 10
Y
C
&
e Vestibular space 39
5
Je)
@)

U 3 9uauvesnsaadeluvesrisin

Fig. 3 Number of odontogenic space infections.
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Table 2 Comparison of pain scores on VAS between control and test groups.

Control group (n=30)

Test group (n=30)

Time of evaluation (mean +SD) (mean + D) p-value
Preoperative 6.70+£2.56 6.87+2.05 0.782
2 postoperative day 2.63+1.99 1.23+1.48 0.003*
7 postoperative day 0.33+0.76 0.10+0.43 0.142
*statistical significance
SD = standard deviation, VAS = visual analog scale
M51efl 3 Wisuifisumss ndeutadimsinwssiengumunuiaznauAny)
Table 3 Comparison of means of maximal mouth opening between control and test groups.
Time of evaluation Contr(ilé;ufs(g) 30) Testir;)aunp i( QD) 30 p-value
Preoperative 36.3+5.48 34.3+591 0.172
2 postoperative day 37.9+4.66 38.3+6.31 0.711
7 postoperative day 41.8+4.31 42.1+4.02 0.781
SD = standard deviation
Ms1ef 4 Wisuifisumssndeunas ui 2 ndsmsinyilunguieaiu
Table 4 Comparison between preoperative and postoperative means of maximal mouth opening.
Control group 36.3+5.48 37.9+4.66 0.292
Test group 34.3+591 38.3+6.31 <0.001*

*statistical significance, + = mean + SD, MMO = maximal mouth opening
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Abstract

1. fadvesn-uindalawldoa 65

tuanitunsulugarsdinanu awdedunlunin

The objective of the study was to compare bone healing after surgical removal of impacted
mandibular third molar in ages group younger than or equal to 25 years and elder to 25 years using
panoramic radiograph. Forty-two volunteer patients were equally divided into two groups. Panoramic
radiographs were taken at the time of preoperative and more than six months postoperative. All
radiographic images were analyzed for the bone healing distal to mandibular second molar by one
observer (program Sidexis XG 2.52, Germany). The data were analyzed using t-test for independent
means. The bone healing in both groups had no statistically significant difference. From this study,
there was no difference bone healing at distal to mandibular second molar after surgical removal

impacted mandibular third molar in ages group between younger than or equal 25 years and elder

to 25 years

Keywords: impacted mandibular third molar, panoramic radiograph
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Fig. 1 Panoramic radiograph show reference point for
measure distal bone second mandibular molar after

surgical removal impacted mandibular third molar.
CEJ = cementoenamel junction, RA = radiographic apex of the
distal root of the second molar, RBH = radiographic bone height,
RID = radiographic infrabony defect
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Fig. 2 Panoramic radiograph in this study showed the measurement of radiographic bone height (RBH) distal to second

mandibular molar. From this figure, radiographic bone height (RBH) was 8.18 mm.
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Table 1 Demographic characteristics.

1. fadvesn-uindalawldeoa 69

e R~ g 57 ¥ilan132198vasituan
! n (%) n (%) n (%) Mesioangular Horizontal
18 2(40.0) 6 (37.5) 8(38.1) 7 1
19 - 2(12.5) 2(9.5) - 2
20 1(20.0) 3(18.8) 4(19.0) 3 1
22 - 1(6.25) 1(4.8) 1 -
23 - 1(6.25) 1(4.8) - 1
24 2(40.0) 1(6.25) 3(14.3) 1 2
25 - 2(12.5) 2(9.5) 1 1
ERetY 5(100) 16 (100) 21 (100) 13 8
Mean £ SD 20.8+3.03 20.3+£2.63 20.4+2.66 JndU (%) 62.0 38.0
e AT s 57 yiansnedvesituan
' n (%) n (%) n (%) Mesioangular Horizontal
26 7(58.3) 5(55.6) 12(57.1) 6 6
27 1(8.3) - 1(4.8) 1 -
28 2(16.8) - 2(9.5) 1 1
31 - 2(22.2) 2(9.5) 2 -
32 1(8.3) - 1(4.8) - 1
33 - 2(22.2) 2(9.5) 1 1
37 1(8.3) - 1(4.8) - 1
EletY 12 (100) 9 (100) 21 (100) 11 10
Mean + SD 27.8+3.38 28.7+3.24 28.2+3.27 Andau (%) 524 47.6

Cl = confidence interval, SD = standard deviation
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Table 2

nsvgnititundsitunsulvgjanstnassmendinisiifiunadiians Ineldadanuuundudiegnsliduiusiu
Mean height of bone distal to second mandibular molar before and after surgical removal impacted mandibular third molar
and comparison healing of bone defect distal to mandibular second molar after surgical removal impacted mandibular

third molar using t-test for independent means.

Pre Post % change Difference of

0, =
Age (mean £ SD) (mean +SD) (mean +SD) % change 95%cl p-value
<25 6.98+2.08 15.1+£1.61 1333+63.3
49.2 -37.810 136.2 0.260
>25 6.76+2.98 14.9+2.20 182.5+186.9

Cl = confidence interval, SD = standard deviation

finsmevesnszgnudsiitugndnauunnIngug e
angtloanIvsewiniiu 25 U (difference of percent change)

Wiy 49.2 Feliunnaneiusgredideddynieads (o-

value = 0.26) (115199 2)
M3InANEDAARABY (agreement of measurement)
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Table 3 Intra- and inter- examiner reliability.

1st 2nd Reliability Agreement
o':ignr:;re Mean +SD o':ignr:;re Mean £ SD Pc di f’;AeerZ:ce 95% LOA p-value
Pre nelurdung 42 6.93 + 2.52 42 6.82 + 2.56 0.99 0.12 037t00.60  0.835
Post Melugdana 42 151+ 1.94 42 150+ 1.88 0.99 0.03 04710052  0.952
Pre-ex s¥minagidanm 7 7334212 7 834+138 069 -1.02 -311t01.08  0.307

LOA = limits of agreement, Pc = concordance correlation coefficient of reproducibility, SD = standard deviation

v

hianusesadesmelufdunadnnuiesegluseiud
AemufissvesmsiaAnssgnithitundsiiunsailugians
Gieoanounazndsiniiuanilen Pc = 0.99 Amudenndes
sginagdanadenanaiiesegluseduiiunans Aea
\eawesnsinAnszgnithitundsitunsailugiansdiiaes
rouknflunmilAn Pc=0.69 (3197l 3) Faranadeiio
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Abstract

Vol. 37 No.1 Jan.-Jun. 2023

The objective of the study was to evaluate the success rate, complications and factors
associated with the success rate of segmental mandibular reconstruction with anterior iliac
crest free bone graft in the Department of Oral and Maxillofacial Surgery, Khon Kaen Hospital. A
retrospective study was conducted in thirty-seven patients from January 1, 2015-December 31,
2019. For the results, the success rate of the mandibular reconstruction was 70.3%. Thirty-five
point one percent had postoperative complications. The major complications were recipient-site
infections and graft resorptions (53.8%). No statistical significance between the analyzed factors
and the success rate of segmental mandibular reconstruction with non-vascularized anterior iliac
crest bone grafts (p > 0.05). For conclusion, the statistical significance was not found between the

analyzed factors and the success rate of segmental mandibular reconstruction with non-vascularized

anterior iliac crest bone grafts.

Keywords: non-vascularized bone graft, factors, success rate
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e 1 Snwasinluvessyens (Suau 37 519)
Table 1 Clinical data of the study group (n = 37).

Clinical data Number %
Gender
Female 23 62.2
Male 14 37.8

Age at grafting (years)

<20 2 54
20-29 11 29.7
30-39 a 10.8
40-49 5 135
50-59 6 16.2
60-69 7 18.9
> 70 2 54
Mean (SD) 42.0(18.5)
Median (IQR) 40.0 (39.0)
Min-max 16.0-76.0
Underlying disease(s)
No 27 73.0
Yes 10 27.0
Diabetes mellitus 3 30.0
Hypertension 3 30.0
Hepatitis B 2 20.0
Others 5 50.0

IQR = interquartile range, SD = standard deviation
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Table 2 Surgical factors associated with mandibular recon-

structions (n = 37).

Surgical factors Number %
Etiology of defect
Benign 36 97.3
Ameloblastoma 32 86.5
OKC 2 5.4
Ossifying fibroma 2 5.4
Malignancy 1 2.7
Osteosarcoma 1 2.7
Site of defect
LCL 17 46.0
L 10 27.0
H 6 16.2
LC 3 8.1
HC 1 2.7
Defect length (cm)
>6 36 97.3
<6 1 2.7

Stage of reconstruction

Primary 32 86.5
Secondary 5 13.5
Surgical approach
Combined method 37 100.0
Type of fixation
1 type of fixation 20 54.0
Reconstruction plate 2.4 mm 18 48.6
Reconstruction plate 2.7 mm 1 2.7
Locking plate 2.0 mm 1 2.7
Type of fixation
> 2 types of fixation 17 45.9
Reconstruction plate 2.4 mm + trans- 15 40.5

osseous wire
Reconstruction plate 2.4 mm + trans- 2 54
osseous wire + miniplate

Immobilization

No 31 83.8
Yes 6 16.2
2 weeks 1 2.7
4 weeks 5 13.5

C,LandHisamandibular defect classification according to the article
of Jewer et al. (1989)
OKC = odontogenic keratocyst
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Table 3 Success rates of mandibular reconstructions (n = 37).

Free bone grafts Number %
Success 26 70.3
Failure 11 29.7
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30.8 WibmuMsARle U naELInaLies 1 519 Fuansly
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Table 4 Postoperative recipient and donor site complications

(n=37).
Complications Total Major Minor
N (%) N (%) N (%)
Recipient site
No 24(64.9) - -
Yes 13 (35.1) 9(69.2) 8(61.5)
Infection 7(53.8) 1(14.3) 6 (85.7)
Bone resorption  7(53.8) 7(100.0) -
Dehiscence 2(15.4) - 2(100.0)
Others 4(30.8) 4(100.0) -
Donor site
No 36 (97.3) - -
Yes 1(2.7) - 1(100.0)
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Table 5 Association between patient’s factors and success (n = 37).

Patient’s factors :‘-(zz/‘:; Suc;e(ijo)r ate Fait}u;;r)ate OR 95% Cl p-value
Gender
Male 14(37.8) 11(78.6) 3(21.4) 1.96 0.42-9.11 0.48
Female 23(62.2) 15 (65.2) 8(34.8)
Age at grafting (years)
> 60 9(24.3) 7(77.8) 2(22.2) 1.67 0.29-9.64 0.70
<60 28 (75.7) 19 (67.9) 9(32.1)
Underlying disease
No 27(73.0) 20(74.1) 7(25.9) 1.91 0.41-8.80 0.44
Yes 10 (27.0) 6 (60.0) 4(40.0)
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Table 6 Association between surgical factors and success (n = 37).

Total Success rate Failure rate
Surgical factors OR 95% Cl p-value
n (%) n (%) n (%)
Etiology of defect
Ameloblastoma (n = 36)
Yes 32(88.9) 21(65.6) 11(34.4) N/A N/A 0.29°
No 4(11.1) 4(100.0) 0(0.0)
Site of defect/LCL
Yes 32(88.9) 21(65.6) 11(34.4) N/A N/A 0.29°
No 4(11.1) 4(100.0) 0(0.0)
Site of defect/L
Yes 32(88.9) 21 (65.6) 11 (34.4) N/A N/A 0.29°
No 4(11.1) 4(100.0) 0(0.0)
Site of defect/H
Yes 32(88.9) 21(65.6) 11(34.9) N/A N/A 0.29°
No 4(11.1) 4(100.0) 0(0.0)
Defect length (cm)
<6 1(2.7) 1(100.0) 0(0.0) N/A N/A 1.00°
>6 36 (97.3) 25(69.4) 11(30.6)
Stage of reconstruction
Secondary 5(13.5) 4(80.0) 1(20.0) 1.82 0.18-18.4 1.00°
Primary 32(86.5) 22(68.8) 10(31.2)
Surgical approach
Combined method 37(100.0) 26 (70.3) 11(29.7) 1.20 0.10-14.8 1.00°
Single method (extraoral/intraoral) 0(0.0) 0(0.0) 0(0.0)
Type of fixation reconstruction plate 2.4/2.7 mm (single type)
Yes 19 (51.4) 13 (68.4) 6(31.6) 1.20 0.29-4.94 0.80°
No 18 (48.6) 13(72.2) 5(27.8)
Multiple types of fixation®
Yes 17 (45.9) 12(70.6) 5(29.4) 1.03 0.25-4.24 0.97°
No 20(54.1) 14(70.0) 6 (30.0)

Maxillo-mandibular fixation
No 31(83.8) 22 (71.0) 9(29.0) 1.22 0.19-7.90 1.00°
Yes 6(16.2) 4(66.7) 2(33.3)

“Fisher’s exact test, bChi—square test, “Reconstruction plate 2.4 mm +miniplate +trans-osseous wire and reconstruction plate 2.4 mm +trans-

0S5e0us wire

aeLnn:

- #e etiology of defect LU%EJULﬁﬂumaiuﬂdmaﬂbﬂﬁﬂu benign 52¥113 ameloblastoma wazseslsa benign 81 9 (n = 36)

- ¥adla site of defect 1WisuBURMEMElunguseelsafidu benign lslldfiarsansefiiu osteosarcoma (site of defect: H) FedpalsiFunisars
WENANBNAINITHIFA (N = 36)
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Table 6 Association between Surgical Factors and Success (n = 37). (continued)
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Oral and maxillofacial surgery presents risk of intraoperative blood loss as there is an
abundant of blood vessels in oral and maxillofacial region. Recognition of the risk of excessive
intraoperative blood loss will allow surgical team to prepare management and prevention as well
as reduce chance of perioperative blood transfusion. This study aimed to explore the predictors
of excessive intraoperative blood loss in oral and maxillofacial surgery. This was a retrospective
study, which collected the data from patients undergoing oral and maxillofacial surgery under
general anesthesia at the Faculty of Dentistry, Chiang Mai University from 2016-2020. The data
of 440 patients were analyzed using logistic regression analysis to determine the predictors of
excessive intraoperative blood loss. The results showed that 76 patients (17.3%) had excessive
bleeding during surgery, based on the percentage of blood loss compared to their total blood
volume which was more than 15%. Factors significantly associated with excessive intraoperative
blood loss were BMI, operative time, and types of surgery. When the model combining those factors
was used to predict intraoperative blood loss, the area under the receiver operating characteristic
(ROQ) curve was 0.88. Therefore, the predictors for excessive intraoperative blood loss in oral and

maxillofacial surgery were BMI, operative time, and types of surgery.

predictor, intraoperative blood loss, oral and maxillofacial surgery
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Table 2 Multivariable logistic regression of odds ratio for risk factor of perioperative bleeding.
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The 6th ACOMS Trainee Conference
and the 33rd Annual Scientific Meeting of the Thai AOMS
9-11 October 2023
World Ballroom

23rd Floor Centara Grand and Bangkok Convention Centre at CentralWorld

07:30 - 08:30

Bangkok

Monday 9th October 2023
World Ballroom ABC

Registration

08:30 - 09:10

Plenary Session | (Keynote speaker)
Distraction osteogenesis for managing cleft maxillary hypoplasia
Gunaseelan Rajan

India

09:10-09:30

09:00 - 10:00
10:00 - 10:30

Secondary alveolar bone ¢rafting in cleft maxilla

Siti Mazlipah Ismail

Malaysia

Break 30 minutes

Opening ceremony

Suthin Jinaporntham

President, Thai Association of Oral and Maxillofacial Surgery
Gunaseelan Rajan

President, Asian Association of Oral and Maxillofacial Surgeons
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Symposium #1
Cleft lip and palate

Chair: Hee Kyun Oh
Co-Chair: Siti Mazlipah Ismail

10:30 - 11:00 Repair of bilateral cleft lip
Masaaki Sasaguri
Japan
11:00-11:30 Rhinoplasty in cleft pateints
Tian Ee Seah
Singapore
11:30 - 12:00 Combining conventional and digital planning methods for more precise distraction osteogenesis in
cleft patients
Thongchai Nuntanaranont
Thailand
12:00 - 12:30 Unfavorable outcome in cleft surgery: Prevention and management
Niphon Klai-on
Thailand
12:30-13:30  Lunch
12:30 - 13:30 Poster Presentation (corridor in front of Ballroom A)
13:30 - 16:00 Free paper presentation Free paper presentation Free paper presentation
(World Ballroom A) (World Ballroom B) (World Ballroom C)

Evening

Speakers’ night
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Tuesday 10th October 2023
World Ballroom ABC

Plenary Session Il (Keynote speaker)
Functional rehabilitation in oral cancer patients
Hee Kyun Oh

Korea

09:30 - 10:00

10:00 - 10:30

Reconstruction options and solutions for necrosis of jaws

Yue He
China
Break 30 minutes
World Ballroom A
Symposium #2 Pathology and Reconstruction
Chair: Nadeena Jayasuriya

Co-Chair: Boworn Klongnoi

World Ballroom B
Symposium #3 Miscellaneous
Chair: Akash Dua

Co-Chair: Thongchai Nuntanaranont

10:30 - 11:00

Conservative management in aggressive benign
pathologies
Ashish Gupta

India

Post auricular approach for condylar fracture

Charles Kuanchou Lin

Chinese-Taipei

11:00 - 11:30

Mandibular reconstruction with resected dis-
eased segment of ameloblastoma following
autoclave treatment and tissue engineering
Edward Chengchuan KO

Chinese-Taipei

Overcoming the challenges in dental implant
rehabilitation of a reconstructed mandible with
fibular flap

Mario Esquillo

Philippines

11:30 - 12:00

Fibula jaw in a day in Thailand
Nattapong Sirintawat
Kanin Arunakul

Thailand

Imaging for orbital fracture reconstruction
Nazimi Abd Jabar
Malaysia

12:00 - 12:30

12:30 - 13:30

Maxillary reconstruction

Dheeratt Chengprapakorn
Thailand

Lunch

Paradigm shift in the management of tongue car-
cinoma
Amit Dhawan

India
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World Ballroom ABC

13:30 - 14:30 Plenary Session Ill (Keynote speaker)
Current concepts in surgical management of temporomandibular joint disorders based on its biology
and pathophysiology
Tetsu Takahashi
Japan
14:00 - 14:30  Break 30 minutes
World Ballroom B World Ballroom A (AOCMF)
Symposium#4
Oral and maxillofacial trauma
Chair: Charles Kuanchou Lin Chair: Yosananda Chantravekin
Co-Chair: Atiphan Pimkhaokham Co-Chair: Sunisa Rochanavibhata
15:00 - 15:30 Basic management of condylar fracture 15:00 - 15:45 Management of naso orbito eth-
moid fractures
Tetsu Takahashi Gopal Krishnan
Japan India
15:30 - 16:00 Effective surgical options for the advanced stage
of TMDs
Bu-Kyu Lee
Korea
16:00 - 16:30 Condylar fracture: Is open or closed reduction | 15:45 - 16:30 Maxillo-mandibular advance-
the best? ment for obstructive sleep
Jariya Pornsumalee apnoea-balancing a medical
Thailand necessity with patient’s esthe-
tic expectations
Raymond Wong
Singapore
16:30 - 17:00 Stepwise fashion in panfacial fractures manage-

Evening

ment
Suwit Singsorn

Thailand

Welcome dinner for delegates
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Wednesday 11th October 2023
World Ballroom ABC

09:00 - 10:00 Plenary Session IV (Keynote speaker)
Craniofacial surgery and distraction osteogenesis
Ulrich Joos
Germany
10:00 - 10:30  Break 30 minutes
World Ballroom B World Ballroom A
Symposium #5 Symposium #6
Advanced Orthognathic Surgery/Cleft and cranio- | Oral and maxillofacial infection
facial deformity
Chair: Suthin Jinaporntham Chair: Patcharee Kumplanont
Co-Chair: Niphon Klai-on Co-Chair: Thanasak Chengsuntisuk
10:30 - 11:00 Challenges and considerations of Asian faces in | Orofacial infection
orthognathic surgery
Mike Leung Hong-Ju Park
Hong Kong Korea
11:00 - 11:30 Cleft lip and palate surgery: The Delaire’s phi- | The challenges we face in caring for patients with
losophy uncommon maxillofacial infections: case from
Hatyai Hospital
Ulrich Joos Atiphat Kannaowakun
Germany Anupong Suraseraneewong
Thailand
11:30 - 12:00 A surgeon-friendly BSSO by the novel modification | Sepsis & head-neck infection: Where do we stand?
of low Z plasty surgical technique for a surgery-first
approach (SFA)
Chanekrid Oupadissakoon Natthapong Thampukdee
Narissaporn Chaiprakit Thailand
Thailand
12:00-13:00  Lunch

World Ballroom B
Symposium #7
Orthognathic Surgery/Facial esthethics
Chair: Kiatanant Boonsiriseth

Co-Chair: Chitlada Bumrungkitjaroen

World Ballroom A
Symposium #8
Dental implant surgery
Chair: Pimol Bamroong

Co-Chair: Kun Chantaraniyom
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13:00 - 13:30 Digital work-up and customized plate in orthoe- | Autogenous bone graft for dental implant therapy
nathic surgery
Warutta Kasemsarn Alfred Lau
Thailand Hong Kong
13:30 - 14:00 Periorbital cosmetic surgery Vertical ridge augmentation using biomaterials-
zero autogenous bone
Teepawat Witeerungrot Chanchai Wongchuensoontorn
Thailand Thailand
14:00 - 14:30  Break 30 minutes
Chair: Mario Esquillo Chair: Chanchai Wongchuensoontorn
Co-Chair: Siripong Sittisomwong Co-Chair: Phonesouk Phengthalangsy
14:30 - 15:00 Orthognathic surgery: a current practice in the | Cell signaling pathways in implant dentistry
digitally disrupted era
Napat Damrongsirirat Yosananda Chantravekin
Thailand Thailand
15:00 - 15:30 The myth of asymmetry Immediate implant placement in molar socket:
art and technique to preserve tissue architecture
Chonatee Chinkrua Suphachai Suphangul
Thailand Thailand
15:30 - 16:00 Complex orthognathic surgery challenges: rethink- | Sinus lift; be safe, smooth and success
ing plans for enhancing function and esthetic
Danaiya Supakanjanakanti Paksinee Kamolratanakul
Thailand Thailand
16:00 - 16:30  Closing Ceremony World Ballroom AB
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