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Dental	compensation	and	alveolar	bone	thickness	of	posterior	teeth	in	transverse	and	
vertical	skeletal	discrepancies	

MyungSu	Kim1,	Byung	Gyu	Gil2,	Yoon-Ji	Kim1,	Eon-Hwa	Lee1	
1Department	of	Orthodontics,	Korea	University	Anam	Hospital	

2Department	of	Orthodontics,	Graduate	School	of	Clinical	Dentistry,	Korea	University	
	
Objectives	:	The	aims	of	this	study	were	to	find	the	dental	compensation	of	posterior	
teeth	in	hyperdivergent	patient	with	asymmetry	by	using	CBCT	analysis	
Material	and	Methods	:	A	total	of	39	patients	(24	males,	15	females)	in	age	of	23.55.86	
were	selected	and	divided	into	3	groups	according	to	Menton	deviation	from	midsagittal	
line	in	postero-anterior	cephalogram	and	SN-GoGn	angle	in	lateral	cephalogram.	
Buccolingual	inclination	and	alveolar	bone	thickness	were	measured	CBCT.	
Results	:	In	hyperdivergent	asymmetry	group,	there	were	significant	differences	in	
buccolingual	inclination	between	deviated	side	and	non	deviated	side	(p<0.05)	and	
maxillary	posterior	teeth	of	deviated	side	in	this	group	were	more	buccally	tilted	and	
mandibular	posterior	teeth	of	that	were	more	lingually	tilted	than	symmetry	
group(p<0.05).	Menton	deviation	showed	positive	correlation	with	buccolingual	
inclination	of	maxillary	molar	and	negative	correlation	with	that	of	mandibular	second	
premolar	and	second	molar(p<0.05),	however	SN-GoGn	showed	no	significant	
correlation	with	buccolingual	inclination	of	posterior	teeth	(p>0.05).	In	hyperdivergent	
asymmetry	group,	50%	of	measured	points	showed	significant	difference	between	
alveolar	bone	thickness	of	deviated	side	and	that	of	non	deviated	side	in	mandibular	
posterior	teeth	at	3mm	level	(p<0.05).	Menton	deviation	showed	no	significant	
correlation	with	alveolar	bone	thickness	(p>0.05),	however	SN-GoGn	angle	showed	
slight	correlation	with	mandibular	alveolar	bone	thickness	(p<0.05).		
Conclusion	:	Transverse	dental	compensation	appeared	especially	on	deviated	side	of	
hyperdivergent	patients	with	asymmetry.	Menton	deviation	had	correlation	with	dental	
compensation	on	deviated	side	and	no	significant	correlation	with	alveolar	bone	
thickness.	On	the	other	hand,	SN-GoGn	angle	showed	no	significant	correlation	with	
dental	compensation	and	little	correlation	with	mandibular	alveolar	bone	thickness.		
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Hamate	bone	maturation	in	children	with	malocclusion	using	hand	wrist	radiograph:	A	
longitudinal	study	

Sujin	Kim,	Woochan	Hwang,	Minji	Kang,	Soonshin	Hwang,	Chooryung	Chung,	Kyung-Ho	
Kim	

Department	of	Orthodontics,	Gangnam	Severance	Dental	Hospital,	The	Institute	of	
Craniofacial	Deformity,	College	of	Dentistry,	Yonsei	University	

	
Objectives	:	In	this	study,	we	examined	the	ossifying	process	of	the	hamate	bone	using	
longitudinal	hand	wrist	radiographs	in	growing	children	and	checked	correlation	
between	this	process	and	other	methods	used	for	evaluation	in	skeletal	maturation.	
Material	and	Methods	:	The	study	material	was	randomly	selected	from	children	that	
had	visited	the	clinic	from	2000	to	2018.	The	subjects	had	hand	wrist	radiographs	
examined	every	six	months	from	SMI	1	to	SMI	7	and	a	total	of	231	samples	were	
selected.	H1	means	initial	ossification	of	hook	of	hamate	and	H2	means	advanced	
ossification	of	hook	of	hamate.	The	ossification	progress	of	the	hamate	bone	was	
examined	and	relations	with	SMI	stages	were	analyzed.	
Results	:	H1(initial	ossification	of	hook	of	hamate)	appears	at	11.30.9	years	of	age	in	the	
male	group,	at	10.10.9	years	of	age	in	the	female	group.	H2(advanced	ossification	of	
hook	of	hamate)	appears	at	12.40.9	years	of	age	in	the	male	group	and	at	9.00.9	years	of	
age	in	the	female	group.	When	H1	appears,	the	SMI	distribution	was	SMI	2(43.7%),	SMI	
3(37.7%),	SMI	1(11.3%),	SMI	4(6.9%),	SMI	5(4.0%).	When	H2	appears,	the	SMI	
distribution	was	SMI	4(51.9%),	SMI	5(23.4%),	SMI	3(16.9%),	SMI	6(6.5%),	SMI	
2(1.3%).	There	were	no	significant	differences	in	age	when	H1	and	H2	appeared	
between	skeletal	classification	groups(P>0.05).	There	was	a	good	relationship	between	
age	when	H1	appeared	for	SMI	2(r=0.914),	SMI	3(r=0.905)	and	between	age	at	which	
H2	appeared	and	SMI	4(r=0.911),	SMI	5(r=0.849),	SMI	3	(r=0.811).	
Conclusion	:	In	conclusion,	hamate	bone	may	be	used	to	evaluate	the	adolescent	
growth	spurt.	When	H1	appears,	there	is	a	high	probability	that	skeletal	maturation	
stage	is	before	onset	of	growth	spurt.	When	H2	appears,	the	maturation	stage	is	after	
the	initial	stage	of	the	growth	spurt	and	1	year	before	the	growth	velocity	peak.	
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Late	adolescent	treatment	of	skeletal	Class	III	hypodivergent	patient	by	growth	
modification	
Uhyeong	Cho	

The	Goreun	Orthodontic	Clinic	
	
Introduction	:	The	total	mandibular	growth	is	expressed	as	the	sum	of	a	forward	and	a	
downward	direction.	In	a	skeletal	Class	III	hypodivergent	patient,	if	the	mandible	can	
grow	more	vertically	rather	than	horizontally,	It	can	help	to	improve	the	skeletal	
problem	and	the	facial	harmony	altogether.	
	
Usually,	a	maxillary	deficiency	is	accompanied	with	a	Class	III	malocclusion.	If	so,	for	the	
Class	III	hypodivergent	late	adolescent	patient	with	a	residual	growth,	a	face	mask	could	
be	combined	with	a	fixed	appliance	to	improve	the	antero-posterior	position	of	the	
maxilla	and	to	induce	the	rotational	growth	of	the	mandible.	
Case	Summary	:	A	13	year	old	girl	showed	a	dental	and	a	skeletal	Class	III	malocclusion	
accompanied	with	a	maxillary	deficiency.	hypodivergent	skeletal	features	in	the	
mandibular	plane	angle,	the	gonial	angle	and	the	anterior	facial	height,	were	observed	
aslo.	
	
On	the	evaluation	of	handwrist	radiograph,	the	union	of	epiphyseal	plate	of	metacarpal	
bone	of	third	finger	was	completed	over	80%	and	It	was	predicted	that	there	would	be	
some	residual	growth.	therefore,	a	growth	modification	was	expected	to	be	possible.	
	
After	leveling	and	alignment	of	both	arches	with	self	ligating	bracket	system,	the	maxilla	
and	its	whole	dentitions	had	been	protracted	using	facemask	with	a	stainless	steel	
stabilizing	wire.	
	
On	27	months	of	total	treatment,	a	forward	and	downward	growth	of	maxilla	was	
observed	and	followed	with	a	clockwise	rotational	growth	of	mandible.	as	a	result,	the	
lip	supporting	was	improved	and	the	protrusion	of	chin	was	decreased.	
Conclusion	:	In	the	late	adolescent	Class	III	hypodivergent	patient,	the	facemask	
treatment	could	be	a	good	choice	to	improve	the	skeletal	relationship	and	the	facial	
esthetics.	
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Cephalometric	comparison	of	skeletal	anchorage	and	tooth-borne	maxillary	protraction	
followed	by	fixed	appliance	

SangHoon	Lee,	DongHwa	Chung,	KyungSuk	Cha,	JinWoo	Lee,	SangMin	Lee	
Department	of	Orthodontics,	College	of	Dentistry,	Dankook	University	

	
Objectives	:	The	purpose	of	this	study	was	to	compare	the	results	of	skeletal	anchorage	
(SAMP)	and	tooth-	borne	(TBMP)	maxillary	protraction	followed	by	fixed	appliance	in	
growing	skeletal	class	III	patients.	
Material	and	Methods	:	Patients	treated	with	maxillary	protraction	were	selected	and	
classified	into	two	groups.	(SAMP:	n	=	19,	mean	age	=	11.19	years;	TBMP:	n	=	27,	mean	
age	=	11.21	years).	Lateral	cephalograms	taken	before	treatment	(T0),	after	the	
maxillary	protraction	(T1),	and	after	the	fixed	appliance	treatment	(T2)	were	analyzed	
and	all	variables	were	statistically	tested	to	find	difference	between	the	two	groups.	
Results	:	Compared	to	the	TBMP,	the	SAMP	showed	significant	forward	growth	of	
maxillary	complex	(Co	–	A	point	and	SN	-	Orbitale),	improvement	in	intermaxillary	
relationship	(ANB,	AB	to	mandible	plane,	APDI),	counter-clockwise	rotation	of	palatal	
plane	(SN-	and	FH-	palatal	plane),	and	less	proclination	of	maxillary	incisor	after	the	
overall	treatment	(T0-T2),	with	no	significant	differences	of	growth	or	change	in	maxilla	
and	mandible	throughout	fixed	appliance	treatment	(T1-T2).	
Conclusion	:	In	maxillary	protraction,	skeletal	and	tooth-borne	anchorage	did	not	cause	
significant	differences	in	the	residual	growth	of	maxilla	throughout	the	phase	II	
treatment.	Skeletal	anchorage	maxillary	protraction	showed	stable	orthopedic	effects	in	
maxilla	and	intermaxillary	relationship	even	after	fixed	appliance	treatment.	
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Skeletal	maturation	of	the	cervical	vertebrae	and	the	hand-wrist	in	central	precocious	
puberty	girls	

Sung-Tae	Kang,	Seon-Jeong	Ryu,	Eun-Hack	Choi,	Sung-Hwan	Choi,	Chung-Ju	Hwang	
Department	of	Orthodontics,	The	Institute	of	Craniofacial	Deformity,	College	of	

Dentistry,	Yonsei	University	
	
Objectives	:	Prevalence	of	central	precocious	puberty(CPP),	which	is	defined	as	the	
onset	of	secondary	sexual	characteristic	before	the	age	of	8	years	for	girls	and	9	years	
for	boys,	is	rapidly	increasing	in	korea.	
The	aim	of	this	study	is	to	compare	bone	maturation	of	CPP	and	control	group	by	using	
lateral	cephalometric	and	hand-wrist	radiograph	and	investigate	the	discrimination	of	
the	bone	maturity	indicators.		
Material	and	Methods	:	This	study	included	70	CPP	group	(mean	age,	8.580.5	years)	
who	were	diagnosed	as	CPP	at	department	of	pediatrics	in	Yeungnam	University	
Hospital	and	48	control	group	(mean	age,	8.67	0.7	years)	who	came	for	orthodontic	
treatment	at	department	of	orthodontics	in	Yonsei	University	Dental	Hospital,	which	
both	had	no	history	of	hormone	treatment	and	growth	problems.	Cervical	vertebrae	
maturation	indicators	(CVMI),	Skeletal	maturity	indicators	(SMI),	TW(Tanner-
Whitehouse)	3	were	chosen	for	evaluation	of	bone	maturity	assessment.	
Results	:	1.CVMI,	SMI	&	TW3	bone	age	showed	increased	skeletal	maturation	in	CPP.	
SMI	and	TW3	bone	age	were	statistically	different	(p	<0.001),	while	CVMI	was	not.	
	
2.Lateral	cephalogram	measurement	showed	maxillary	and	mandibular	length	growth	
and	decrease	of	mandibular	plane	angle.	The	posterior	facial	height	of	CPP	patient	was	
significantly	increased.		
	
3.In	spearman	correlation	between	CPP,	SMI	and	TW3,	SMI	(r=0.492,	p<0.001)	showed	
moderate	positive	and	TW3	(r=0.339)	showed	smaller	positive	linear	association(p	
<0.001).	However,	between	CPP	and	CVMI	(r=0.150),	it	showed	leak	positive	linear	
association	without	statistical	difference.		
	
4.Comparing	chronologic	age	with	CVMI,	SMI	and	TW3,	TW3(r=0.398)	showed	highest	
positive	linear	association	(p	<0.001).	
Conclusion	:	Compare	to	control	group,	CPP	patient	was	faster	in	bone	maturation	and	
there	were	increase	in	maxilla	and	mandible	length	and	decrease	in	mandibular	plane	
angle.	SMI,	TW3	are	clinically	useful	maturity	indicators	rather	than	CVMI.	
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Three-dimensional	evaluation	of	midfacial	soft	tissue	thickness	in	patients	with	
unilateral	cleft	lip	and	palate 	

Hai-Van	Giap1,	Hieu	Nguyen1,	Hwa	Sung	Chae2,	Young	Ho	Kim2,	Hae	Won	Choi3,	Jeong	
Won	Shin2	

1Department	of	Orthodontics,	The	Graduate	School	of	Clinical	Dentistry,	Ajou	University	
2Department	of	Orthodontics,	The	Institute	of	Oral	Health	Science,	Ajou	University	

Dental	Hospital	
3Department	of	Orthodontics,	The	Institute	of	Oral	Health	Science,	Samsung	Medical	

Center,	School	of	Medicine	of	SungkyunKwan	University	
	
Purpose	:	This	study	was	aimed	to	evaluate	the	midfacial	soft	tissue	thickness	of	he	
paranasal	and	dentoalveolar	region	in	patients	with	unilateral	cleft	lip	and	palate	using	
cone-beam	computed	tomography	(CBCT),	and	to	assess	the	relationship	between	soft	
tissue	and	underlying	hard	tissue.  	
Materials	and	methods	:	Twelve	patients	(8	males,	4	females;	means	age	of	16.423.2	
years)	with	unilateral	cleft	lip	and	palate	were	selected.	CBCT	images	were	taken	and	
three	reference	planes	(Basion-perpendicular,	midsagittal	reference,	and	Frankfurt	
horizontal	planes)	were	used.	Three	points	in	the	paranasal	area	and	two	points	in	
dentoalveolar	region	were	selected.	Three	variables:	soft	tissue	distance,	hard	tissue	
distance	and	soft	tissue	thickness	were	defined	in	each	point.	Then	the	distance	from	
the	Ba-perpendicular	plane	to	the	corresponding	five	points	of	the	affected	and	non-
affected	sides	were	measured.	To	assess	intragroup	differences,	Wilcoxon	signed	rank	
test	was	used.	Pearson	correlation	analysis	was	performed	to	evaluate	correlations	
between	variables	of	soft	tissue	thickness	and	hard	tissue	distance. 	
Results	:	Soft	tissue	distance	showed	no	significant	difference	between	affected	and	
non-affected	side	except	one	reference	point	on	dentoalveolar	region	presenting	higher	
values	in	the	affected	side	(p<0.05).	
Conclusions	:	Midfacial	soft	tissue	thickness	was	increased	in	the	affected	side	in	
unilateral	cleft	lip	and	palate	patients,	whereas	hard	tissue	distance	were	decreased	in	
affected	side.	Significant	correlations	between	hard	tissue	distance	and	soft	tissue	
thickness	were	found	in	the	affected	side.		
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Palatally	erupted	maxillary	lateral	incisors	may	be	a	causative	factor	of	mandibular	
deficiency		

Fady	Fahim,	Dina	ElAbbasy	
Faculty	of	Dentistry,	Cairo	University,	Egypt	

	
Purpose	:	The	aim	of	this	study	was	to	evaluate	the	influence	of	palatally	displaced	
maxillary	incisors	on	mandibular	growth	in	a	group	of	Egyptian	patients.		
Materials	and	methods	:	The	sample	consisted	of	the	digital	lateral	cephalograms	of	
untreated	24	patients	with	age	range	of	15-30	years	old	during	the	permanent	dentition	
stage.	The	lateral	cephalometric	radiographs	were	selected	from	the	patient	database	of	
a	private	practice	in	Cairo.	The	study	sample	was	divided	into	2	groups	each	consisting	
of	12	patients.	Group	A	had	palatally	displaced	maxillary	lateral	incisors	without	
crossbite	while	Group	B	had	palatally	displaced	maxillary	lateral	incisors	with	crossbite.	
Cephalometric	measurements	were	used	to	assess	the	anteroposterior	skeletal	
malocclusion	(SNA,	SNB,	ANB	and	Witts	appraisal).	Independent	samples	t-test	was	
performed	between	two	groups.		
Results	:	Cephalometric	measurements	revealed	statistically	significant	differences	
between	groups	A	and	B	whereby	Group	A	had	mild	skeletal	Class	II	with	retrognathic	
mandible	(mean	ANB	=	4.4	1.85),	(mean	Witts=	1.85	mm	3.22)	,	while	group	B	had	
skeletal	Class	I	pattern	with	mild	skeletal	Class	III	tendency	(ANB=	0.8	1.88),	(Witts=-
2.5mm	2.33).	The	maxilla	was	well	positioned	in	relation	to	the	cranial	base.	No	
statistically	significant	difference	between	genders	was	evident.		
Conclusions	:	Palatally	displaced	maxillary	lateral	incisors	without	crossbite	cause	
restraining	effect	on	normal	mandibular	growth	which	results	in	skeletal	Class	II	with	
mandibular	deficiency.	Palatally	displaced	maxillary	lateral	incisors	in	crossbite	have	no	
restraining	effect	on	mandibular	growth.	This	can	be	used	as	a	tool	for	early	prediction	
of	mandibular	growth.		
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Transcriptional	expression	in	human	periodontal	ligament	cell	driven	by	orthodontic	
force	

Ju-Young	Kang,	Kyu-Nam	Kim,	Heekyu	Jung,	Ungki	Cho,	Yoon	Jeong	Choi	
Department	of	Orthodontics,	The	Institute	of	Craniofacial	Deformity,	College	of	

Dentistry,	Yonsei	University	
	
Objectives	:	The	aims	of	this	study	were	to	investigate	changes	in	gene	expression	of	
periodontal	ligament(PDL)	cells	after	mechanical	stimulus	and	to	establish	mechanism	
(signaling	pathway)	through	RNA	sequencing.		
Material	and	Methods	:	We	selected	ten	patients	who	required	tooth	extraction	for	
orthodontic	treatment.	To	stimulate	the	PDL	tissues,	orthodontic	force	was	applied	to	
the	first	premolars	(the	experimental	group;	n=10),	while	first	premolars	in	the	other	
side	were	left	untreated	(the	control	group;	n=10).	After	PDL	cells	were	isolated	from	
the	extracted	teeth,	gene	set	enrichment	analysis	(GSEA),	Differential	Expressed	Gene	
(DEG)	analysis,	and	real	time	PCR	were	performed	between	the	experimental	group	and	
the	control	group.	
Results	:	GSEA	demonstrated	that	most	of	the	gene	sets	were	related	to	the	cell	cycle	
pathway.	Thirteen	up-regulated	genes	and	twenty	down-regulated	genes	were	found	
compared	with	the	control	group	through	DEG	analysis.	Real	time	PCR	results	
confirmed	that	five	up-regulation	genes	and	six	down-regulated	genes	were	consistent	
with	RNA	sequencing	results.	We	finally	ruled	out	three	genes(CPNE3,	OPHN1,	and	
PPM1F)	which	is	related	periodontal	ligament	regeneration	by	these	analyses.		
Conclusion	:	When	orthodontic	force	is	applied,	CPNE3	and	OPHN1	genes	are	up-
regulated	and	PPM1F	is	down-regulated	in	periodontal	ligament	cells.	We	found	three	
novel	genes	that	can	directly	affect	periodontal	ligament,	further	studies	are	needed	to	
clarify	the	relationship	between	orthodontic	force	and	periodontal	ligament	cells.	
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Objectives	:	The	purpose	of	the	study	was	to	investigate	the	relationships	between	
single	nucleotide	polymorphisms	(SNP)	in	matrilin-1	(MATN1)	gene	and	risk	of	non-
syndromic	mandibular	prognathism	(MP)	in	Korean	population.	
Material	and	Methods	:	A	total	of	190	Korean	orthodontic	patients	were	divided	into	
two	groups	based	on	sagittal	jaw	relationship	using	the	lateral	cephalograms:	the	MP	
group	(n	=	101)	and	the	control	group	(n	=	89).	
From	the	SNPs	identified	in	the	MATN1	gene,	three	SNPs	(rs1065755,	rs1149045	and	
rs20566)	were	selected.	The	maxillary	and	mandibular	measurements	of	lateral	
cephalometric	radiographs	were	analyzed.		
The	chi-square	test,	Fishers	exact	test	and	the	logistic	regression	analyses	were	
performed	to	compare	allele	frequencies	and	to	analyze	the	association	between	SNP	
genotypes	and	MP.	ANOVA	was	performed	to	analyze	the	association	between	MATN1	
SNPs	and	craniofacial	measurement.	
Results	:	In	rs1149045	and	rs20566,	there	was	no	difference	in	genotype	frequencies	
and	no	difference	in	allele	frequencies	between	the	MP	and	control	groups.	According	to	
the	results	of	this	study,	we	could	not	find	any	significant	relationships	between	SNPs	in	
rs1149045	and	rs20566	of	MATN1	gene	and	risk	of	nonsyndromic	MP	in	Korean	
population.		
Subjects	with	genotype	GA	of	rs1065755	had	a	greater	negative	value	of	ANB,	a	lower	
value	of	mandibular	plane	angle	and	a	greater	value	of	mandibular	body	length	
compared	to	those	with	genotype	GG	and	genotype	AA	(all	p<0.05).	
Conclusion	:	These	results	may	assume	the	association	between	SNP	rs1065755	of	
MATN1	gene	and	risk	of	nonsyndromic	MP	in	Korean	population.	
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Purpose	:	To	evaluate	the	effect	of	orthodontic	loading	on	human	periodontal	ligament	
(PDL),	by	determining	the	expression	of	biomarkers:	osteoblast	transcription	factor,	
namely	runt-related	transcription	factor	2	(RUNX2);	and	osteoblast	marker,	namely	
alkaline	phosphatase	(ALP)	at	different	loading	durations.	
Materials	and	methods	:	Fourteen	adult	patients	who	required	extraction	of	four	first	
premolars	for	their	orthodontic	treatment	were	included	in	this	study.	Premolars	in	the	
experimental	groups	(n=42)	were	subjected	to	light	leveling	orthodontic	force	for	one,	
two	or	four	weeks,	while	the	control	group	(n=14)	received	no	force	application.	All	
teeth	were	extracted	using	a	forceps	technique,	and	total	protein	was	freshly	isolated	
from	PDL	tissue	below	the	cervical	third	of	the	root.	The	expressions	of	RUNX2	and	ALP	
were	normalized	by	that	of	beta-actin,	analyzed	by	immunoblotting,	and	then	the	
expression	levels	were	compared	between	groups.	The	Friedman	Test	and	Wilcoxon	
Signed	Ranks	Test	were	used	for	statistical	evaluation.	
Results	:	Varying	expressions	of	RUNX2	and	ALP	were	detected	at	their	predicted	sizes	
in	both	control	and	experimental	groups.	Compared	to	the	control	group,	the	expression	
levels	of	RUNX2	and	ALP	increased	significantly	at	different	time	periods	(p<	0.05).	
Conclusions	:	The	results	demonstrate	the	time-dependent	differential	expression	of	
each	marker	and	the	effect	of	orthodontic	loading	on	the	osteoblast	marker	
upregulation.	These	may	provide	further	insight	into	the	nature	of	PDL	remodeling	
process	within	humans.	
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Purpose	:	In	previous	studies,	a	fiber	incision	like	fiberotomy	using	Er:	YAG	laser	was	
performed	on	rats	and	acceleration	of	tooth	movement	was	confirmed.	Therefore,	the	
aim	of	this	study	is	to	investigate	the	effects	of	Er:	YAG	laser	irradiation	on	human	
gingival	fibroblasts	In	Vitro.	
Materials	and	methods	:	Human	gingival	fibroblasts	2.0	105	cells	were	seeded	in	6-
well	plate	and	reached	80%	confluence	24	hours	later.	These	were	in	turn	divided	into	a	
control	group,	on	which	no	experiments	were	performed;	also,	a	0.6	W	group,	a	1.0	W	
group	and	a	1.2	W	group	which	were	experimented	on,	laser	irradiation	was	performed	
24	hours	after	cell	seeding.	Thereafter,	cells	were	recovered	after	24	hours,	and	the	
COX-2	(cyclooxygenase-2),	IL-1⠨Interleukin-1⩬	TNF-ᠨTumor	Necrosis	Factor-◌�	BMP-
2	(Bone	Morphogenetic	Protein-2),	BMP-4	(Bone	Morphogenetic	Protein-4)	genes	were	
confirmed	by	PCR.	In	addition,	a	control	group	which	no	experiments	were	performed,	a	
group	where	only	Er:	YAG	laser	irradiation	was	done	,	a	group	performing	only	
centrifugal	loading	was	performed	,	and	a	group	using	both	Er:	YAG	laser	irradiation	
and	centrifugal	force	loading	were	set,	and	similarly,	after	24	hours,	cells	were	collected	
and	PCR	was	done.	
Results	:	Twenty-four	hours	after	laser	irradiation,	gene	expression	was	examined	by	
quantitative	RT-PCR.	As	a	result,	the	gene	expressions	of	COX-2,	IL-1⬠TNF-�BMP-2	and	
BMP-4	increased	depending	on	irradiation	energy	amount	and	showed	the	largest	value	
at	1.2	w.	Gene	expression	of	COX-2,	IL-1⬠TNF-�BMP-2	and	BMP-4	was	significantly	
higher	in	the	laser	centrifugal	load	group	than	in	the	load	group.	
Conclusions	:	These	results	suggest	that	Human	gingival	fibroblasts	activate	genes	
related	to	bone	metabolism	by	combining	mechanical	stimulation	and	laser	irradiation.	
This	helps	to	elucidate	the	influence	of	Er:YAG	laser	irradiation	during	tooth	movement.	
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Objectives	:	Orthodontic	movement	of	teeth	through	the	sinus	floor	have	been	reported	
to	cause	variable	degrees	of	tipping.	The	purpose	of	this	study	was	to	evaluate	the	
movement	of	maxillary	molars	through	pneumatized	maxillary	sinus	with	cone-beam	
computed	tomography	(CBCT).	
Material	and	Methods	:	A	22-years	old	female	patient	with	maxillary	sinus	
pneumatization	visited	clinic	for	orthodontic	treatment.	She	had	severe	dental	caries	on	
maxillary	right	second	premolar,	first	molar,	and	maxillary	left	first	molar.	Maxillary	
two	third	molars	were	present.	The	relationship	between	the	roots	of	the	maxillary	
posterior	teeth	and	the	maxillary	sinus	was	assessed	by	using	CBCT.	After	extraction	of	
maxillary	right	second	premolar,	first	molar,	and	maxillary	left	first	molar,	the	posterior	
spaces	were	closed.		
The	axial,	coronal,	sagittal	section	images	were	obtained	to	evaluate	the	angulation,	
inclination	of	maxillary	molars	and	the	amount	of	tooth	movement.	The	coronal	section	
images	were	obtained	at	the	center	of	the	maxillary	second	molars.		
Results	:	The	posttreatment	findings	indicated	that	the	second	molars	were	rotated	
mesially	and	slightly	uprighted.	The	inclination	change	was	not	significant.	The	
maxillary	right	first	premolar	moved	distally	and	left	second	premolar	rotated	distally	
and	slightly	uprighted.	The	posterior	spaces	from	tooth	extraction	were	successfully	
closed.	
Conclusion	:	Regardless	of	maxillary	sinus	pneumatization,	space	closure	can	be	
obtained	successfully	by	using	adequate	orthodontic	treatment	procedures.	
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Objectives	:	Present	investigation	aimed	to	evaluate	the	effectiveness	of	the	clear	
removable	thermoplastic	aligner	(CRTA)	treatment	combined	with	maxillary	
corticotomy	in	correction	of	severe	maxillary	or	bimaxillary	prognathism.	More	
specifically,	this	study	compared	dentoskeletal	and	soft	tissue	changes	in	adult	patients	
before	and	after	corticotomy-assisted	CRTA	versus	corticotomy-assisted	conventional	
fixed	appliance	(CFA)	therapies.		

Material	and	Methods	:	Twenty	adult	patients	in	the	CRTA	group	were	treated	with	
Invisalign	aligners	while	another	20	adults	in	the	CFA	group	were	treated	with	straight	
wire	appliances	with	0.022-slot	Roth	prescription.	All	40	patients	received	maxillary	
bicuspid	extraction	and	maxillary	corticotomy	at	the	beginning	of	their	orthodontic	
treatment.	Ten	cephalometric	variables	were	traced	and	measured	from	the	pre-	and	
posttreatment	cephalographs.	Paired	t-test	and	MANOVA	were	used	to	compare	the	
treatment	effect	within	and	between	the	two	groups.	

Results	:	Intra-group	comparison	showed	that	all	of	the	variables	were	statistically	
significant	in	both	groups	(p	<0.01)	while	inter-group	comparison	resulted	in	no	
significant	difference	in	any	of	the	measured	variables.	In	the	CRTA	group	A	point	was	
retracted	by	3.011.34	mm	and	the	maxillary	incisors	were	retroclined	by	15.75.38	
degrees	while	the	comparable	values	in	the	CFA	group	were	2.291.15	mm	and	
19.756.37	degrees.	Soft	tissue	changes	included	an	increase	of	8.305.89	degrees	in	the	
nasolabial	angle	and	retraction	of	1.981.21	mm	in	the	upper	lip	in	the	CRTA	group.	
Similarly,	the	CFA	group	displayed	an	increase	of	8.186.27	degrees	in	the	nasolabial	
angle	and	retraction	of	2.371.85	mm	in	the	upper	lip.		
Conclusion	:	Both	CRTA	and	CFA	groups	demonstrated	significant	improvement	in	
skeletal,	dental	and	soft	tissue	relationship	while	the	magnitude	of	improvement	was	
comparable	between	them.	Thus,	corticotomy-assisted	CRTA	may	be	considered	as	a	
viable	alternative	for	esthetically-sensitive	adult	patients	with	severe	maxillary	
protrusion.		
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Objectives	:	The	null	hypothesis	was	that	the	number,	length,	and	depth	of	enamel	
cracks	after	debonding	brackets	did	not	progress.	In	addition,	the	characteristics	of	
existing	cracks	(visibility,	location,	direction,	length,	depth),	bracket	type,	bracket	
fracture,	and	adhesive	remnant	index	(ARI)	were	evaluated	to	affect	the	occurrence	of	
enamel	crack	during	debonding	the	brackets.	
Material	and	Methods	:	In	this	study,	the	enamel	cracks	were	evaluated	quantitatively	
and	qualitatively	using	QLF	(quantitative	light-induced	fluorescence)	technology.	Total	
30	cracks	in	24	extracted	premolars	were	included	in	the	final	study.	The	total	number	
of	cracks	in	the	teeth	and	the	characteristics	of	each	crack	(visibility,	location,	direction,	
length,	depth)	were	evaluated.	The	teeth	were	randomly	divided	into	2	groups	of	12	
each	;	ceramic	group	and	metal	group.	The	brackets	were	bonded	and	debonded	as	
recommended	by	the	manufacturer.	Following	the	debonding,	the	enamel	surface	was	
re-evaluated	with	QLF	technology	as	described	previously.		
Results	:	After	debonding	brackets,	the	number,	length	and	depth	of	enamel	cracks	did	
not	increase	significantly.	Cracks	visible	to	the	naked	eye	under	indoor	light	sources	
were	increased	significantly	after	debonding	bracket	(p<0.05).	Location,	direction,	
length	and	depth	of	existing	crack,	bracket	type,	bracket	fracture,	ARI	did	not	
significantly	affect	the	length	increase	of	the	crack	after	debonding	brackets.	
Conclusion	:	The	null	hypothesis	was	adopted.	That	is,	the	process	of	bonding	and	
debonding	brackets	did	not	cause	an	increase	in	the	number,	length,	and	depth	of	
enamel	cracks.	However,	if	an	crack	is	visible	under	normal	room	illumination	before	
bonding,	the	length	of	the	enamel	crack	can	be	increased	after	debonding	the	bracket	
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Objectives	:	The	study	aimed	to	compare	the	dental,	skeletal,	and	soft	tissue	changes	in	
bialveolar	protrusion	cases	in	which	one	of	the	three	types	of	lingual	appliances	was	
used	for	space	closure	after	the	four	first	premolar	extraction.	
Material	and	Methods	:	A	total	of	30	samples	(7	males,	23	females;	age	25.47	7.02)	
with	bialveolar	protrusion	included	only	patients	who	were	treated	with	the	extraction	
of	four	first	premolars.	The	samples	were	divided	into	three	groups	based	upon	the	
lingual	appliances	that	were	employed;	lingual	appliance	with	horizontal	slot	(LHS)	
(n=10),	lingual	appliance	with	vertical	slot	(LVS)	(n=8),	and	antero-posterior	lingual	
retractor	(APLR)	(n=12).	The	cephalometric	landmarks	(dental,	skeletal,	and	soft	tissue)	
of	initial	and	final	cephalometric	radiographs	were	measured.	
Results	:	In	dental	assessment,	The	amount	of	retraction	movement	(PTV-U1t)	was	
greater	in	APLR	than	LHS	and	LVS.	The	APLR	had	significant	molar	intrusion	movement	
(PP-U6c)	(P<0.05).	In	skeletal	assessment,	The	reduction	of	ANB	angle	was	greater	in	
APLR	than	LHS	and	LVS	(P<0.001).	The	mandibular	plane	angle	(SN	to	MP)	showed	a	
statistical	decrease	in	the	APLR	(P<0.05).	The	variables	of	soft	tissue	measurements	
demonstrated	a	significant	decrease	in	distance	from	the	upper	lip	to	E	line	(E	line-UL)	
in	all	groups	(P<0.05).	
Conclusion	:	The	molar	intrusion	performed	to	reduce	the	excess	in	the	face	height	
might	be	more	effective	with	APLR.	To	overcome	the	limitation	of	biomechanics	in	
patients	with	vertical	maxillary	excess	by	facilitating	the	greater	decrease	of	vertical	
dimension	was	feasible	with	the	lingual	appliance	of	APLR.	
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Introduction	:	At	the	final	stage	of	orthodontic	treatment,	the	leveling	of	occlusal	
surface	relative	to	adjacent	tooth	often	appears	to	be	not	enough	to	proper	occlusal	
contact	to	opposing	tooth.	Objective	grading	system	of	ABO	defines	that	marginal	ridges	
of	adjacent	teeth	should	be	at	the	same	level,	but	allows	less	than	0.5	mm	discrepancy	to	
be	within	normal	range.	And	the	mistakes	in	marginal	ridge	alignment	were	reported	to	
mostly	occur	between	the	1st	molar	and	2nd	molar	on	both	arches.	But	this	
presentation	puts	focus	on	the	marginal	ridge	between	1st	molar	and	premolar	
composing	the	embrasure	which	takes	charge	of	important	interocclusal	contact	for	
mastication.		

Discussion	:	The	morphology	and	size	of	the	1st	molar	is	entirely	different	from	the	
premolars.	Mesial	marginal	ridge	of	the	1st	molar	and	distal	marginal	ridge	of	the	2nd	
premolar	make	the	occluding	surface	of	opposing	cusp	as	marginal	triangular	fossae	of	
each	tooth.	When	the	1st	molar	and	the	premolar	are	in	contact,	the	curvatures	adjacent	
to	the	contact	area	form	the	spillways,	so	called,	the	embrasures.	The	positioning	of	tube	
on	the	1st	molar	to	level	the	marginal	ridge	requires	to	lead	to	proper	crown	angulation	
relative	to	adjacent	premolar	for	forming	both	normal	labial	and	lingual	embrasure.	
The	clinical	crown	height	is	different	from	anatomical	crown	as	much	as	marginal	
gingiva	and	cusp	height	are	concerned	with.	The	vertical	height	of	the	first	molars	labial	
surface	often	appears	to	be	not	uniform	and	consistent	affected	from	lowered	cusp	
height	by	chewing	and	occluding.		
	

Conclusion	:	The	purpose	of	this	presentation	is	to	discuss	the	effect	of	the	tube	and	
bracket	positioning	on	the	vertical	level	of	embrasure	before	and	after	orthodontic	
treatment,	more	than	5	years	postretention,	and	suggest	the	effective	ways	to	solve	the	
problems	from	empirical	views	based	on	literatures.		
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Objectives	:	The	purpose	of	this	study	was	to	investigate	the	morphological	
characteristics	of	the	incisive	canal	along	with	the	changes	in	incisive	canal	dimension	
and	the	incisor	root	to	incisive	canal	relationship	after	orthodontic	retraction.		
Material	and	Methods	:	Pre(T0)	and	Post(T1)	treatment	CBCTs	of	the	control(N=32,	
incisor	movement	<2mm)	and	retraction	group(N=35,	incisor	movement	>4mm)	were	
evaluated.	Incisive	canal	was	classified	according	to	its	shape	and	direction.	The	width	
and	the	thickness	of	the	cortical	bone	surrounding	the	incisive	canal,	the	distances	
between	the	canal	and	maxillary	central	incisor	roots	were	measured	at	two	vertical	
levels	(L1	and	L2,	2	and	4	mm	above	the	CEJ).	The	changes	in	incisal	roots	to	incisive	
canal	relationship	after	treatment	was	classified	into	4	groups;	separation,	
approximation,	contact,	and	invasion.		
Results	:	While	no	significant	changes	were	noted	in	the	shape	and	the	direction	of	the	
incisive	canal	in	the	control	group	following	treatment,	4	of	35	patients	in	the	retraction	
group	indicated	changes	in	direction	from	slanted-straight	to	slanted-curved	
inaccordance	to	the	direction	of	tooth	movement.	The	thickness	of	the	cortical	bone	
surrounding	the	canal	decreased	significantly	more	in	the	retraction	group	than	the	
control	following	treatment.	The	distance	between	the	root	and	the	canal	decreased	
significantly	more	in	the	retraction	group	than	the	control	following	treatment.	The	
ratio	of	incisor	root-canal	contact	or	invasion	after	treatment	was	higher	in	the	
retraction	group	(65.7%)	than	in	the	control	group	(15.6%).	
Conclusion	:	There	was	a	high	chance	of	incisor	root	contact	or	invasion	to	the	incisive	
canal	after	orthodontic	retraction.	However,	some	features	of	incisive	canal	remodeling	
were	noted	following	orthodontic	tooth	movement.	
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Comparison	of	dentopalatal	change	after	maxillary	expansion	among	three	different	
appliances	

Woowon	Jang1,	Minji	Kang2,	Sooin	Jung2,	Soonshin	Hwang2,	Chooryung	Chung2,	Kyung-
Ho	Kim2	

1Kyung	Hee	university	dental	hospital	at	Gangdong	
2Department	of	Orthodontics,	Gangnam	Severance	Dental	Hospital,	The	Institute	of	

Craniofacial	Deformity,	College	of	Dentistry,	Yonsei	University	
	
Objectives	:	Three	different	expansion	appliances	(bonded	rapid	maxillary	expander,	
plate	with	median	screw,	rapid	palatal	expander)	were	evaluated	and	compared	for	
dental	and	palatal	soft	tissue	changes.	
Material	and	Methods	:	Dental	plaster	models	were	scanned	before	and	after	
expansion	using	3D	model	scanning	and	the	pre-	and	post-expansion	models	were	
superimposed	to	compare	expansion	patterns	of	dental	and	palatal	soft	tissue	
expansion.	
Results	:	The	three	expansion	groups	all	showed	significantly	greater	transverse	
expansion	and	angular	expansion	of	the	teeth	and	palatal	soft	tissue.	However,	none	of	
the	three	appliances	induced	significant	changes	in	palatal	height.	Bending	height	ratio	
was	significantly	higher	in	the	anterior	and	posterior	regions	when	using	the	bonded	
RME,	and	in	the	posterior	region	when	using	the	M-S	or	RPE.	When	using	the	bonded	
RME,	the	anterior	teeth	showed	a	significantly	higher	expansion	ratio	than	the	other	
two	appliances.	When	using	the	RPE,	the	posterior	teeth	showed	an	expansion	ratio	of	
110–117%,	which	was	significantly	larger	than	the	other	two	devices.		
Conclusion	:	The	three	expansion	groups	all	showed	significantly	greater	transverse	
expansion	and	angular	expansion	of	the	teeth	and	palatal	soft	tissue.	However,	none	of	
the	three	appliances	induced	significant	changes	in	palatal	height.	Bending	height	ratio	
was	significantly	higher	in	the	anterior	and	posterior	regions	when	using	the	bonded	
RME,	and	in	the	posterior	region	when	using	the	M-S	or	RPE.	When	using	the	RPE,	both	
anterior	and	posterior	dentition	showed	a	significantly	larger	expansion	ratio	than	the	
other	two	devices.	
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Apical	root	displacement	is	a	critical	risk	factor	for	apical	root	resorption	after	
orthodontic	treatment	

Minji	Kang1,	Kyoung-Won	Kim2,	Hosik	Jang1,	Soonshin	Hwang1,	Chooryung	Chung1,	
Kyung-Ho	Kim1	

1Department	of	Orthodontics,	Gangnam	Severance	Dental	Hospital,	The	Institute	of	
Craniofacial	Deformity,	College	of	Dentistry,	Yonsei	University	

2Private	Practice,	Yangju,	Korea	
	
Objectives	:	To	identify	risk	factors	for	apical	root	resorption	(ARR)	of	maxillary	and	
mandibular	incisors	using	mathematical	quantification	of	apical	root	displacement	
(ARD)	and	multiple	linear	mixed-effects	modeling.	
Material	and	Methods	:	Periapical	radiographs	of	maxillary	and	mandibular	incisors	
and	lateral	cephalograms	of	135	adults	were	taken	before	and	after	orthodontic	
treatment.	ARR	was	measured	on	the	periapical	radiographs,	and	movement	of	central	
incisors	was	evaluated	on	the	superimposed	pre-	and	post-treatment	lateral	
cephalograms.	ARD	was	mathematically	calculated	from	pretreatment	tooth	length,	
inclination	change,	and	movement	of	the	incisal	edge.	Linear	mixed-effects	model	
analysis	was	performed	to	identify	risk	factors	for	ARR,	and	standardized	coefficients	
(SCs)	were	calculated	to	investigate	the	relative	contribution	of	the	risk	factors	to	ARR.	
Results	:	Vertical	ARD	showed	the	highest	SCs	for	both	maxillary	and	mandibular	
incisors.	Horizontal	ARD	showed	the	second	highest	SC	for	mandibular	incisors	but	was	
not	significantly	correlated	with	the	ARR	of	maxillary	incisors.	When	horizontal	and	
vertical	ARDs	were	included	in	the	mixed-effects	model,	the	use	of	self-ligating	brackets	
was	significantly	correlated	with	increased	ARR	of	mandibular	incisors.	
Conclusion	:	Mathematical	calculation	of	ARD	combined	with	linear	mixed-effects	
model	analysis	revealed	that	ARD	was	the	strongest	contributing	factor	for	ARR	after	
orthodontic	treatment.	While	vertical	ARD	was	a	critical	factor	for	ARR	of	both	
maxillary	and	mandibular	incisors,	horizontal	ARD	was	significantly	correlated	only	
with	ARR	of	mandibular	incisors.	Careful	monitoring	of	ARR	is	recommended	in	
patients	requiring	significant	ARD	of	incisors.	
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Comparison	of	treatment	outcomes	of	premolar	extraction:	Fixed	appliances	and	
removable	clear	orthodontic	appliances	

Jihye	Song1,	Won	Lee2,	Sujin	Kim2,	Soonshin	Hwang2,	Chooryung	Chung2,	Kyung-Ho	
Kim2	

1Department	of	Orthodontics,	Gangnam	Severance	Dental	Hospital,	The	Institute	of	
Craniofacial	Deformity,	College	of	Dentistry,	Yonsei	University	

2Private	practice,	Seoul	
	
Objectives	:	This	study	provides	the	differences	in	the	patterns	of	tooth	movement	after	
treatment	with	extraction	four	premolars	using	Invisalign	and	fixed	orthodontic	
appliances	when	maximum	retraction	of	the	anterior	teeth	is	applied.		
Material	and	Methods	:	The	study	sample	was	comprised	of	27	patients	with	
bimaxillary	protrusion	(21	females,	6	males;	mean	age,	25.55.2	years)	selected	from	a	
database	of	185	patients	treated	with	Invisalign.	All	subjects	who	were	selected	
required	extraction	of	all	first	premolars	and	maximum	anchorage.	Changes	in	the	teeth	
angles	and	position	were	measured	from	lateral	cephalograms	taken	before	and	after	
treatment.	Changes	in	the	angle	between	the	canines	and	the	2nd	premolars	were	
measured	from	panoramic	radiographs.		
Results	:	Following	extraction	of	the	1st	premolars,	orthodontic	treatment	using	
Invisalign	resulted	in	significantly	greater	increase	in	overbite,	by	1	mm,	and	
significantly	greater	increase	in	inter-incisal	angle,	by	7,	compared	to	a	fixed	appliance.	
The	maxillary	central	incisors	showed	5	more	lingual	tipping,	but	the	two	groups	
showed	no	statistically	significant	difference	in	the	change	in	angle	of	the	mandibular	
incisors.	The	maxillary	1st	molars	and	the	maxillary	2nd	molars	showed	significantly	
more	mesial	tipping,	by	3.6	and	7.	The	maxillary	2nd	premolars	and	1st	and	2nd	molars	
showed	significantly	more	mesial	movement,	by	+1.331.59	mm,	and	the	mandibular	
2nd	molars	also	showed	significantly	more	mesial	movement,	by	+0.7	mm.		
Conclusion	:	Four	premolars	were	extracted	and	orthodontic	treatment	was	delivered	
using	Invisalign	and	conventional	fixed	orthodontic	appliance.	There	was	significant	
difference	in	lingual	tipping	of	maxillary	central	incisors	and	mesial	angulation	of	
maxillary	1st	and	2nd	molars	between	the	two	treatment	methods.		
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Long-term	cone-beam	computed	tomography	evaluation	of	maxillary	posterior	
structural	changes	after	total	arch	distalization		

Hungkuo	Chou,	Fawaz	AlFawaz,	Jou	Hee	Park,	Yoonji	Kim,	Yoon-Ah	Kook	Kook	
Department	of	Orthodontics,	Seoul	St.	Mary`s	Hospital,	The	Catholic	University	of	Korea	
	
Objectives	:	The	aim	of	this	study	was	to	evaluate	long-term	changes	in	the	maxillary	
posterior	structures	with	CBCT	in	adolescents	after	total	arch	distalization	using	a	
modified	C-palatal	plate	(MCPP),	and	compare	them	with	the	changes	in	a	control	group.		
Material	and	Methods	:	The	sample	consisted	of	20	adolescent	patients	(MCPP	group,	
mean	age	12.7	0.96	years)	and	20	subjects	as	a	control	groups.	CBCTs	were	taken	
before,	after	distalization	(mean	duration,	14.2	months)	and	at	long-term	posttreatment	
period	(mean	duration	5.2	years)	in	the	MCPP	group,	and	also	in	the	control	group.	The	
changes	in	the	volume	of	maxillary	tuberosity	and	airway	were	measured.	A	
Multivariate	Analysis	of	Covariates	(MANCOVA)	followed	by	post	hoc	analysis	using	
Bonferoni	test	were	used	to	identify	significant	differences	between	time	points.	
Results	:	The	volume	of	maxillary	tuberosity	in	MCPP	group	slightly	decreased	
immediately	after	distalization	and	increased	again	during	the	retention	period,	but	it	
was	not	statistically	significant.	The	volume	of	the	maxillary	tuberosity	was	significantly	
greater	in	a	control	compared	to	those	in	MCPP	group	postretention	(P<0.001).	
However,	there	was	no	significant	difference	in	both	volume	and	cross-sectional	area	in	
oropharynx	airway	in	MCPP	group	after	distalization	or	postretention.	Also,	there	were	
no	significant	changes	in	airway	space	between	MCPP	and	control	groups	after	long-
term	observation	period.	
Conclusion	:	Maxillary	posterior	structures	showed	insignificant	changes	after	total	
arch	distalization	with	MCPP	and	after	long-term	retention	period.	Therefore,	these	
results	would	be	beneficial	for	clinicians	to	perform	maxillary	total	arch	distalization	in	
adolescents.	
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Distribution	of	patients	age	in	skeletal	expansion	pattern	after	miniscrew-assisted	rapid	
palatal	expansion		

Ji	Yoon	Jeon,	Hyeon	Gi	Hong,	Ung	Ki	Cho,	Kee-Joon	Lee	
Department	of	Orthodontics,	The	Institute	of	Craniofacial	Deformity,	College	of	

Dentistry,	Yonsei	University	
	
Objectives	:	Rapid	palatal	expansion(RPE)	or	miniscrew-assisted	RPE(MARPE)	is	
considered	as	first	option	for	nonsurgical	skeletal	expansion	approach	for	patients	with	
skeletal	transverse	discrepancy.	Expansion	of	intermolar	width	can	be	done	with	either	
method,	however,	especially	in	adults,	sufficient	expansion	of	intermaxillary	suture	and	
basal	bone	is	always	challenging.	Therefore	strategic	treatment	planning	and	
determining	best	treatment	timing	are	necessary.	
Material	and	Methods	:	The	subjects	were	retrospectively	collected	from	the	patients	
(total	106,	50	males,	56	females,	mean	age	18.8years,	range	6-60years)	who	underwent	
MARPE	treatment	to	resolve	skeletal	transverse	discrepancy.	All	patients	took	upper	
incisor	periapical	radiograph	via	parallel	photographing	for	evaluation	of	suture	
separation	after	full	expansion.	Considering	magnification	ratio,	both	jack	screw	and	
suture	expansion	amount	had	been	measured	followed	by	separation	ratio	calculation	
and	categorization	within	5	types	according	to	over	75%(type	I),	75-50%(type	II),	50-
25%(type	III),	less	than	25%(type	IV)	and	nonseparation.	
Results	:	23	subjects	showed	nonseparation	which	is	21.90%	of	total.	In	separation	
group,	8	subjects	were	type	I(9.76%),	40	subjects	were	type	II(48.78%),	27	subjects	
were	type	III(32.93%)	and	7	subjects	were	type	IV(8.54%)	separation.	The	type	I-III	
subjects	age	were	mainly	between	0	to	19years,	besides,	subjects	in	type	IV	were	all	
over	20years	and	subjects	in	nonseparation	group	were	mainly	over	20years.		
Conclusion	:	Skeletal	expansion	with	MARPE	can	be	a	good	approach	for	transverse	
discrepancy	patients,	moreover,	sufficient	basal	bone	expansion	also	can	create	space	
for	erupting	permanent	teeth	or	existing	arch	length	discrepancy.	Early	use	of	MARPE	in	
growing	patients	with	active	suture	expansion	may	result	in	favorable	skeletal	
transverse	relationship	and	reduction	of	extraction	chance	in	their	comprehensive	
orthodontic	treatment.	
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Changes	in	sagittal	and	vertical	dimensions	by	non-surgical	miniscrew-assisted	rapid	
palatal	expansion	in	adults	

Hyeon	Gi	Hong,	Hyung-Seog	Yu,	Yoon	Jeong	Choi,	Kee-Joon	Lee	
Department	of	Orthodontics,	The	Institute	of	Craniofacial	Deformity,	College	of	

Dentistry,	Yonsei	University	
	
Objectives	:	The	objective	of	this	study	was	to	evaluate	sagittal	and	vertical	changes	in	
the	maxilla,	mandible,	and	maxillary	incisors	in	adults	who	underwent	Miniscrew-
assisted	rapid	palatal	expansion(MARPE)	procedure,	and	investigate	whether	sagittal	
and	vertical	cephalometric	change	was	correlated	with	intermolar	width,	maxillary	first	
molar	axial	angulation	change,	and	ones	vertical	skeletal	pattern.	
Material	and	Methods	:	From	a	total	of	129	patients	who	underwent	MARPE	
procedure	since	2004	and	whose	treatment	ended	until	2018,	20	patients	who	were	
over	18	years	old	and	underwent	non-extraction,	non-surgical,	non-intrusive	
orthodontic	treatment	were	selected	for	this	restrospective	cohort	study.	Lateral	
cephalometric	records	and	dental	casts	of	these	subjects	obtained	before	treatment	
(T0),	after	MARPE	consolidation	period	(T1),	immediately	after	debonding	(T2)	were	
used	in	measurements.	Total	15	cephalometric	measurements	were	analyzed	with	
RMANOVA	to	investigate	significant	sagittal	and	vertical	cephalometric	changes	at	
different	time	points.	Pearsons	correlation	coefficients	were	calculated	to	analyze	the	
correlations	between	cephalometric	changes	and	other	factors.	
Results	:	Orthopedic	maxillary	expansion	induced	forward	and	downward	movement	
of	the	maxilla	without	rotational	movement.	Also,	it	resulted	in	downward	and	
backward	movement	of	the	mandible	which	leads	to	clockwise	rotation,	but	eventually	
the	mandible	was	relocated	counterclockwise	at	the	end	of	comprehensive	orthodontic	
treatment.	The	maxillary	incisor	showed	a	retrusion	and	retroclination.	However,	there	
was	no	significant	correlation	between	intermolar	width	change	and	sagittal,	vertical	
displacement	of	the	structure.	Likewise,	maxillary	first	molar	inclination	change	and	
ones	vertical	skeletal	pattern	had	no	significant	correlation	with	the	displacement	
patterns	of	the	structures.	
Conclusion	:	In	spite	of	downward	and	forward	displacement	of	the	maxilla	after	
consolidation	period,	there	was	no	significant	vertical	change	at	the	end	of	orthodontic	
treatment	as	relocation	of	the	mandible	occurred	during	comprehensive	orthodontic	
treatment.	However,	the	displacement	patterns	did	not	show	any	correlation	with	other	
factors	such	as	transverse	changes	and	vertical	skeletal	pattern.	
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3D	tooth-movement	in	Class	II	treatment	using	archwire	with	continuous	tip-back	
bends	and	intermaxillary	elastics	

Ji-Yea	Lee,	Sang-Cheol	Kim	
Department	of	Orthodontics,	College	of	Dentistry,	Wonkwang	University	

	
Objectives	:	The	aim	of	this	study	was	to	analyze	three-dimensional	changes	of	the	
maxillary	dentition	in	Class	II	malocclusion	treatment	using	archwire	with	the	
continuous	tip-back	bends	or	compensating	curve	and	intermaxillary	elastics	by	
superimposing	3D	virtual	models.	
Material	and	Methods	:	The	subjects	consisted	of	20	patients	(2	men	and	18	women;	
mean	age,	20	years	7	months	3	years	9	months)	with	Class	II	malocclusion	treated	using	
archwire	with	the	continuous	tip-back	bends	or	compensating	curve	and	intermaxillary	
elastics.	Linear	and	angular	measurements	were	performed	to	investigate	the	maxillary	
teeth	displacement	by	superimposing	pre	and	posttreatment	3D	virtual	models	using	
Rapidform	2006.	
Results	:	There	was	significant	posterior	displacement	of	maxillary	teeth	(p	<	0.01)	
with	the	distal	crown	tipping	of	posterior	teeth	except	second	molar	(p	<	0.05).	
Distraction	of	maxillary	arch	(p	<	0.05)	with	the	buccal	tipping	of	maxillary	posterior	
teeth	(p	<	0.01)	except	the	second	molar,	and	distal-in	rotation	of	maxillary	first	molar	
(p	<	0.01)	were	observed.	The	maxillary	anterior	teeth	were	extruded	(p	<	0.05),	and	
the	maxillary	second	premolar	and	first	molar	were	intruded	(p	<	0.001).	These	vertical	
displacements	reduced	the	angular	difference	between	the	anterior	and	posterior	
occlusal	planes	(p	<	0.001).	
Conclusion	:	Class	II	malocclusion	treatment	using	archwire	with	the	continuous	tip-
back	bends	or	compensating	curve	and	intermaxillary	elastics	could	retract	and	expand	
the	maxillary	teeth,	and	reduce	the	occlusal	curvature.	These	results	would	help	the	
clinician	to	understand	the	mechanism	of	this	Class	II	malocclusion	treatment.	
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Three-dimensional	evaluation	of	soft	tissue	changes	after	using	micro-implant-
supported	maxillary	skeletal	expander		
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Purpose	:	This	study	was	aimed	to	evaluate	the	three-dimensional	soft	tissue	changes	
of	the	midfacial	region	after	using	micro-implant-supported	maxillary	skeletal	expander	
(MSE)	by	cone-beam	computed	tomography	(CBCT)	and	to	assess	the	correlation	
between	the	changes	of	soft	tissue	and	hard	tissue.	
Materials	and	methods	:	Fourteen	patients	(12	males	and	2	females;	mean	age	of	24.0	
2.6	years)	treated	with	MSE	were	selected.	CBCT	images	taken	prior	to	placement	of	
MSE	(T0)	and	after	expansion	(T1)	were	superimposed	following	measurements	of	the	
changes	of	soft	tissue	and	hard	tissue	landmarks.	Statistical	analysis	was	performed	
using	Shapiro-Wilks	test	to	identify	the	normality	of	data	and	Wilcoxon	signed-rank	test	
to	investigate	the	difference	of	measurements	between	the	T0	and	T1	images.	Pearsons	
correlation	analysis	was	used	to	analyze	the	correlation	between	hard	tissue	and	soft	
tissue	changes.		
Results	:	The	average	lateral	movement	of	alar	curvature	point	was	0.93	1.18	mm	on	
right	side,	1.67	0.76mm	on	left	side	with	statistical	significance	(p	<	0.05).	The	average	
forward	movement	of	cheek	point	was	1.04	1.39	mm	on	right	side,	0.71	0.78	mm	on	left	
side,	and	the	average	lateral	movement	was	0.87	1.30	mm	on	right	side,	0.99	1.63	mm	
on	left	side	with	statistical	significance	(p	<	0.05).	Hard	tissue	landmarks	showed	lateral	
movements	with	statistical	significance	(p	<	0.05).	In	Pearsons	correlation	analysis,	alar	
curvature	points	on	both	sides	were	correlated	with	hard	tissue	landmarks	in	x	axis	
with	statistical	significance	(p	<	0.05).	
Conclusions	:	Maxillary	expansion	using	MSE	resulted	in	a	significant	lateral	and	
forward	movement	of	soft	tissue	cheek	points,	alar	curvature	points	on	both	sides	and	
lateral	movement	of	all	hard	tissue	landmarks.	In	addition,	the	lateral	movement	of	hard	
tissue	landmarks	had	correlation	with	the	lateral	and	forward	movement	of	alar	
curvature	points.	
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Detachment	Force	of	CAD/CAM	Designed	Yttria	Stabilized	Zirconia	and	Stainless	Steel	
Fixed	Lingual	Retainers	
Ahmed	Haj	Hamdan	

Association	of	Philippine	Orthodontists	Student	Member	
	
Purpose	:	Orthodontic	treatment	relapse	has	been	an	interest	for	further	studies	in	
orthodontic	retention.	The	detachment	force	and	amount	of	deflection	of	two	(2)	
different	materials	for	bonded	lingual	retainer	were	evaluated	in	order	to	find	an	
alternative	option	for	fixed	retention.	Conventional	dead-soft	eight-braided	wire,	and	
Yttria	stabilized	zirconia	(YTZP)	fixed	lingual	retainers	were	tested	for	detachment	
force	and	deflection.	
Materials	and	methods	:	Sixty-eight	lower	premolar	teeth	were	embedded	in	thirty-
four	acrylic	blocks.	The	bond-a-braid	and	YTZP	retainers	were	bonded	at	the	same	level	
on	the	lingual	surface	of	the	premolar	teeth	and	vertically	directed	force	was	applied	to	
the	retainer	using	an	Instron	universal	testing	machine	at	maximum	load.	
Results	:	Independent	t-test	revealed	that	there	is	a	significant	difference	in	the	
detachment	force	and	deflection	between	Bond-a-Braid	lingual	Retainer	Wire	(SS)	and	
Yttria-Stabilized	Zirconia	(Y-TZP)	in	terms	of	Maximum	Load	and	Deflection	at	
Maximum	Load	with	p-value=0.0001.	
Conclusions	:	The	present	study	showed	that	Bond-a-Braid	lingual	Retainer	Wire	(SS)	
has	a	higher	deflection,	which	resulted	to	inadequate	retention	protocol.	While	the	low	
deflection	rate	property	of	Yttria-Stabilized	Zirconia	Retainer	(Y-TZP)	is	a	breakthrough	
in	orthodontic	relapse	problem.	Therefore,	the	study	recommends	the	utilization	of	
YTZP	as	a	fixed	lingual	retainer	to	stabilize	corrected	teeth	position.	
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Three-dimensional	evaluation	of	the	influence	of	tongue	function	on	anterior	tooth	
position	

An	Tran	Vu	Thuy,	Ji-Yea	Lee,	Kyung-Hwa	Kang,	Sang-Cheol	Kim	
Wonkwang	University	

	
Purpose	:	The	aim	of	this	study	was	to	investigate	how	tongue	function	influenced	the	
tooth	position,	by	three-dimensional	analysis	of	maxillary	anterior	tooth	in	orofacial	
myofunctional	therapy	combined	with	orthodontic	treatment	in	anterior	open	bite	
patients	following	tongue	thrust	in	the	finishing	stage.	
Materials	and	methods	:	Twenty	patients	(mean	age,	20.3	3.50	years;	10	males,	10	
females)	diagnosed	as	anterior	open	bite	following	tongue	thrust	and	treated	by	
orofacial	myofunctional	therapy	combined	with	orthodontic	treatment	were	selected	as	
subjects	of	this	study.	Three-dimensional	virtual	maxillary	models	at	the	pre-treatment	
and	post-treatment	were	superimposed	with	the	best-fit	method.	Linear	and	angular	
variables	of	maxillary	anterior	tooth	were	measured	with	Rapidform	2006	software	
(INUS	Technology,	Seoul,	Korea).	The	paired	t-test	was	used	for	statistical	analysis.	
Results	:	All	maxillary	anterior	teeth	were	significantly	extruded	and	moved	posteriorly	
(p	<	0.01).	In	addition,	the	changes	of	inclination	of	all	maxillary	anterior	teeth	were	
significantly	observed	(p	<	0.001).	However,	no	significant	changes	in	angulation	of	all	
maxillary	anterior	teeth	were	found	between	pre-treatment	and	post-treatment	(p	>	
0.05).	
Conclusions	:	There	was	a	significant	influence	of	tongue	function	on	anterior	tooth	
position,	and	orofacial	myofunctional	therapy	in	conjunction	with	the	orthodontic	
treatment	was	one	of	effective	ways	to	improve	anterior	occlusion.	
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SSRO	and	IVRO	
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Objectives	:	The	purpose	of	this	study	was	to	evaluate	the	patterns	of	post-surgical	
relapse	in	the	initial	stage	(during	6	month)	of	post-surgical	orthodontic	treatment	
depending	on	orthognathic	surgical	methods	(SSRO	or	IVRO)	of	class	III	patients	who	
got	Surgery-First	Approach	(SFA).	
Material	and	Methods	:	The	subjects	consisted	of	23	patients	with	skeletal	class	III	
malocclusion	(ANB	<	0Ʃ	who	underwent	either	SSRO	(n=12)	or	IVRO	(n=11)	
orthognathic	surgery.	CBCT	image	were	taken	in	before	surgery,	post-surgical	1	month	
(T1)	and	6	month	(T2).	All	CBCT	images	were	superimposed.	For	the	linear	
measurements,	the	coordinate	system	was	constructed.	To	compare	with	the	relapse	
patterns	of	both	methods,	the	center	of	rotation	of	the	mandible	was	calculated	
according	to	the	Reuleaux	method	from	right	and	left	mentales	(the	most	anterior	point	
of	mental	foramen)	and	point	B	in	each	patient.	The	horizontal	and	vertical	movements	
of	Point	B	measurements	were	analyzed.	
Results	:	There	was	no	significant	difference	in	vertical	point	B	movements	between	the	
two	groups	however	there	was	significant	difference	in	horizontal	point	B	movements	
between	the	two	groups	during	the	initial	stage	of	post-surgical	orthodontic	treatment	
period.	The	center	of	rotation	in	SSRO	group	was	located	15.8	mm	front	and	19.2	mm	
below	condylion,	whereas	the	center	of	rotation	in	IVRO	group	was	located	35.5mm	
front	and	64.0mm	below	condylion.		
Conclusion	:	The	mandible	at	point	B	moved	forward	and	upward	direction	in	SSRO	
group,	whereas	the	mandible	at	point	B	moved	mainly	upward	direction	in	IVRO	group	
during	the	initial	stage	of	post-surgical	orthodontic	treatment.	
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Objectives	:	The	purposes	of	this	study	were	to	evaluate	the	correlation	between	
postsurgical	stability	and	airway	changes	after	mandibular	setback	surgery	in	Class	III	
patients.		
Material	and	Methods	:	The	samples	of	this	retrospective	study	consisted	of	18	
patients	with	Class	III	malocclusion	who	underwent	mandibular	setback	surgery.	
Patients	who	had	an	initial	cone-beam	computed	tomography	(CBCT)	taken	before	
surgery	(T0),	immediately	after	surgery	(T1),	short-term	follow	up	(T2;	11.8	5.1	
months)	and	long-term	follow	up	(T3;	43.0	13.1	months)	were	included.	Airway	
dimension	and	surgical	relapse	were	measured	using	CBCT	image.	Pearson	correlation	
coefficients	were	calculated	to	assess	the	relationship	between	sequential	changes	of	
airway	dimension	after	mandibular	setback	surgery	and	postsurgical	stability.	
Spearman	test	was	used	as	nonparametric	test.	
Results	:	Airway	dimensions	decreased	immediately	after	mandibular	setback	surgery.	
In	general,	there	were	significant	correlations	between	airway	volume/minimum	cross-
sectional	area	and	the	postsurgical	changes	in	short-term.	Airway	dimension	decreased	
after	mandibular	setback	surgery.	The	airway	partially	recovered	to	its	presurgical	
value	at	short-term	follow	up.	However,	recovery	to	original	dimension	was	not	
possible	even	for	the	long-term	follow	up	except	hypopharyngeal	airway.	Postsurgical	
relapse	almost	4	years	after	surgery	was	1.8	mm	using	combined	measurement	using	
point	B,	pogonion	and	menton,	which	means	70.2%	of	surgical	relapse	happened	at	1-
year	follow	up.		
Conclusion	:	Sequential	changes	of	airway	dimensions	after	mandibular	setback	
surgery	were	correlated	to	postsurgical	stability	during	1-year	follow	up.	
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Introduction	:	Orthognathic	surgery	planning	and	fabricating	surgical	wafer	have	been	
traditionally	performed	manually	based	on	the	face-bow	transfer,	model	mounting,	and	
2-dimensional	based	paper	surgery.	This	case	report	presents	an	application	of	3-
dimensional	based	STO	(surgical	treatment	objective)	and	3D	printing	of	surgical	wafer	
using	CBCT	and	intraoral	scan.	
Case	Summary	:	A	26-year-old	female	visited	our	clinic	with	a	chief	complaint	of	
protruded	mandible.	She	had	undergone	a	previous	orthodontic	treatment	for	seven	
years.	But	she	still	presented	anterior	edgebite,	maxilla	retrusion,	mandibular	
prognathism,	maxilla	canting	to	left	down	and	Angle	Class	III	molar	relationship.		
An	orthognathic	surgery	was	planned	by	3D	based	STO	on	her	reconstructed	CBCT	
image,	on	which	her	intraoral	scan	images	were	superimposed.	Model	scan	images	of	
the	final	occlusion	were	incorporated	onto	the	reconstructed	CBCT	images	and	virtual	
surgery	was	performed	according	to	the	occlusion.	(Posterior	impaction	of	maxilla:	
4mm,	Setback	of	mandible:	6mm	and	genioplasty)	The	intermediate	wafer	was	
fabricated	using	a	3D	printer.	Skeleto-dental	changes	were	compared	between	those	of	
3D	STO	and	one	month	after	the	surgery	to	see	the	accuracy	of	3D	STO,	which	showed	
the	accurate	maxilla-mandibular	movement	as	planned.	
Conclusion	:	Computer	aided	planning	in	orthognathic	surgery	using	3D	CBCT	and	
intraoral	scan	enables	precise	analysis	of	pre-surgical	skeleto-dental	status	and	
comparison	of	the	surgery	outcome.	It	may	be	helpful	to	establish	favorable	surgery	
simulation	and	planning.	
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Objectives	:	To	compare	the	degrees	of	satisfaction	with	orthognathic	surgery	and	
orthodontic	treatment	between	skeletal	Class	III	and	cleft	patients.	
Material	and	Methods	:	The	samples	consisted	of	Class	III	group	(N=25)	and	Cleft	
group	(N=16).	The	Modified	Orthognathic	
Quality	of	Life	Questionnaires	were	evaluated	with	5	rates	(0	[very	satisfactory]	to	4	
[very	unsatisfactory])	at	initial	visit	(T1),	just	before	surgery	(T2),	3	to	6	months	after	
surgery	(T3),	and	at	debonding	or	1	year	after	surgery	(T4),	which	had	5	domains	(oral	
function	[OF],	awareness	of	dentofacial	deformity	[ADD],	social	relationship	[SR],	facial	
esthetics	[FE],	and	nose/lip	esthetics	[NLE]).	The	scores	at	each	stage,	amount	of	change	
between	stages	in	the	5	domains	were	investigated.	
Results	:	Compared	to	Class	III	group,	Cleft	group	exhibited	lower	satisfaction	scores	of	
NLE	domain	during	all	stages	(all	P<0.001)	and	of	SR	domain	and	total	domains	at	T4	
stage	(P<0.05,	P<0.01).	Cleft	group	showed	significant	improvement	of	satisfaction	
scores	in	FE	domain	during	T1-T2	(P<0.01),	in	SR,	FE,	NLE,	and	total	domains	during	
T2-T3	(all	P<0.01),	in	OF,	SR,	and	total	domains	during	T3-T4	(P<0.05,	P<0.01,	P<0.01),	
and	in	all	domains	during	T1-T4	(ADD,	P<0.05;	OF,	SR,	and	NLE,	P<0.01;	FE	and	total,	
P<0.001)	
Conclusion	:	Despite	significant	improvements	in	patients	satisfaction	in	all	domains,	
cleft	patients	had	lower	satisfaction	for	nose/lip	esthetics	compared	to	Class	III	patients	
at	all	stages.	Clinicians	should	recommend	adjunctive	cosmetic	surgery	for	nose	and	lip	
in	cleft	patients	after	completion	of	treatment.	
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Introduction	:	In	general,	conventional	orthognathic	surgery	was	performed	with	
orthodontic	treatment	before	and	after	surgery.	The	problem	is	that	it	needs	treatment	
period	longer	and	makes	facial	profile	worsen	temporarily	before	the	surgery.		
As	a	result	of	the	advent	of	surgery-first	approach	in	surgical	orthodontic	treatment,	it	
becomes	possible	to	improve	skeletal	discrepancy	and	facial	esthetics	in	the	early	stage	
of	treatment	and	treatment	period	is	significantly	decreased.	The	reason	for	decrease	in	
treatment	period	is	that	orthodontic	tooth	movement	becomes	faster	due	to	increase	of	
blood	flow	during	healing	process	after	orthognathic	surgery.	
However,	the	accuracy	to	predict	the	skeletal	relationship	and	the	post-surgical	stability	
of	surgery	first	approach	have	been	issued	when	compared	with	conventional	
orthognathic	surgery.	This	is	because	insufficient	dental	decompensation	and	occlusal	
interference	make	it	difficult.	In	recent	years,	the	development	of	CAD/CAM	(computer-
aided	design	/	computer-aided	manufacturing)	technology	make	it	more	efficient	and	
predictable	surgical	orthodontic	treatment	with	3D	virtual	surgery	and	digital	set-up.	
Case	Summary	:	This	patient,	who	was	25	year	of	age	at	her	visit	with	a	chief	complaint	
of	anterior	&	posterior	openbite	and	facial	asymmetry,	was	diagnosed	with	skeletal	
Class	III	with	facial	asymmetry	and	maxillary	skeletal	deficiency.	At	first,	maxillary	
skeletal	expansion	was	performed	before	orthognathic	surgery.	Orthognathic	surgery	
and	orthodontic	treatment	were	planned	through	3D	virtual	surgery	and	digital	set-up.	
Post-treatment	stability	and	improved	facial	profile	were	achieved	with	more	efficient	
and	accurate	treatment	procedure.	
Conclusion	:	In	case	of	surgery-first	approach	in	surgical	orthodontic	treatment,	it	
demands	especially	more	accurate	prediction	about	post-operative	skeletal	relationship	
and	orthodontic	tooth	movement.	By	using	3-D	CAD/CAM	technique	for	virtual	surgery	
and	digital	set-up,	it	is	possible	to	improve	the	occlusion	relationship	and	facial	esthetic	
with	post-treatment	stability.	
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Introduction	:	The	aspect	of	skeletal	relationship	and	its	prevalence	vary	greatly	
among	and	within	populations.	Especially	for	skeletal	Class	III	malocclusion,	the	
greatest	incidence	has	been	seen	among	Asian	people.	Recently,	more	and	more	skeletal	
Class	III	patients	come	to	clinic	with	chief	complaint	of	facial	asymmetry.	Actually,	it	is	
reported	that	the	prevalence	of	facial	asymmetry	in	skeletal	Class	III	malocclusion	is	
much	more	than	another	skeletal	malocclusion.		
Facial	symmetry	is	an	important	factor	for	facial	attractiveness	and	esthetics.	However,	
there	is	few	people	with	perfect	bilateral	facial	symmetry	and	it	is	true	that	a	little	non-
pathologic	asymmetry	is	usually	indiscernible	and	considered	as	normal	state.		
In	terms	of	severe	facial	asymmetry,	it	should	be	treated	seriously	and	carefully	for	the	
exact	analysis.	In	recent	times,	cone-beam	computed	tomography	(CBCT)	has	been	
widely	used	to	gain	the	clear	images	of	skeletal	tissues	with	3D	visualization.	It	allows	
clinicians	more	accurately	to	analyze	association	of	dental,	skeletal	and	soft-tissue	
factor	and	severity	of	dental	compensation	in	the	sagittal,	coronal	and	axial	plane	from	
CBCT	image.	
Case	Summary	:	This	patient,	who	was	21	year	of	age	at	her	visit	with	a	chief	complaint	
of	facial	asymmetry,	was	diagnosed	with	skeletal	Class	III	with	facial	asymmetry.	The	
patient	had	facial	asymmetry	with	maxillary	canting	and	mandibular	deviation	to	the	
right.	The	analysis	of	facial	asymmetry	was	done	more	accurately	with	CBCT	image.	
After	pre-surgical	orthodontic	treatment,	Le-fort	I	osteotomy	and	BIVRO	surgery	were	
performed	to	improve	facial	asymmetry	and	skeletal	disharmony.	Post-surgical	
orthodontic	treatment	was	performed	with	the	formation	of	functional	occlusion.	
Conclusion	:	The	precise	analysis	of	severity	of	facial	asymmetry	and	dental	
compensation	is	possible	through	3D	analysis	with	CBCT	image.	In	addition,	this	
accurate	analysis	allows	clinicians	to	achieve	more	satisfactory	treatment	results	
through	the	most	efficient	treatment	plan.	
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Introduction	:	This	case	report	describes	a	surgery-first	orthognathic	treatment	of	a	
skeletal	Class	III	patient	with	congenital	missing	of	the	unilateral	maxillary	lateral	
incisor.	
Case	Summary	:	A	24-year-old	male	presented	with	the	chief	complaint	of	a	
mandibular	prognathism.	Clinical	examination	showed	a	concave	facial	profile	with	
moderate	crowding.	Intraorally,	he	exhibited	both	Class	III	molar	relationship,	mild	
crowding	in	both	arches,	and	3	mm	negative	overjet.	The	maxillary	dental	midline	had	a	
3.0mm	deviation	toward	the	left,	caused	by	congenital	missing	of	the	maxillary	left	
lateral	incisor.	The	cephalometric	analysis	showed	he	had	a	skeletal	Class	III	
malocclusion	with	a	normodivergent	pattern.	
The	mandibular	setback	surgery	was	planned	with	right	maxillary	premolar	extraction	
and	left	canine	substitution	to	the	missing	lateral	incisor.	Orthognathic	surgery	was	
performed	after	the	placement	of	fixed	anterior	bite	plane	on	upper	anterior	teeth,	and	
the	maxillary	right	second	premolar	was	also	extracted	during	the	surgery.	For	arch	
coordination,	upper	molar	was	palatally	tipped	and	lower	premolar	was	buccally	tipped	
using	orthodontic	miniscrews.	On	the	right	side,	the	maxillary	second	premolar	
extraction	space	was	closed	with	minimum	anchorage.	On	the	left	side,	maxillary	canine	
was	reshaped	to	be	lateral	incisor	for	canine	subsitution	and	the	maxillary	midline	was	
shifted	to	the	right	for	midline	correction.	
Conclusion	:	With	careful	pre-operative	orthodontic	planning,	surgery-first	
orthognathic	treatment	that	included	canine	substitution	was	successfully	treated	in	
Class	III	patient	with	a	congenital	missing	of	maxillary	left	lateral	incisor.	
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Introduction	:	Surgery-first	approach	in	the	treatment	of	patient	with	facial	asymmetry	
has	various	advantages,	such	as	rapid	profile	improvement,	effective	decompensation,	
and	shortening	of	the	treatment	period.	However,	it	is	difficult	to	predict	skeletal	and	
dental	relationship	after	orthognathic	surgery	due	to	unstable	postoperative	occlusion.	
Also,	it	is	difficult	to	set	postoperative	occlusion	in	case	that	a	large	amount	of	tooth	
movement	is	required	in	postoperative	orthodontic	treatment.	
By	using	three-dimensional(3D)	diagnosis	and	simulation,	more	accurate	diagnosis	and	
prediction	can	be	obtained,	which	can	lead	to	stable	surgical	results.	In	this	study,	we	
report	a	case	of	facial	asymmetry	patient	with	missing	left	mandibular	second	premolar	
using	3D	diagnosis	and	simulation.	
Case	Summary	:	A	21-year-old	female	patient	has	skeletal	Class	III	malocclusion	with	
facial	asymmetry.	Her	occlusal	plane	was	canted	down	to	right	side	and	her	chin	point	
was	deviated	to	left	side	with	yawing	of	mandible.	Her	left	mandibular	second	premolar	
was	missing	and	space	loss	was	found.	As	the	patient	wanted	early	improvement	of	the	
profile,	surgery-first	approach	was	planned.	Space	regaining	of	missing	tooth	was	
decided	to	be	performed	after	the	surgery.	Facial	asymmetry	correction	was	confirmed	
by	using	3D	diagnosis	and	surgical	simulation,	and	digital	set	up	was	made	to	predict	
postoperative	orthodontic	tooth	movement.	As	a	result,	early	profile	improvement	can	
be	obtained	and	treatment	time	was	minimized	by	effective	tooth	movement.	
Conclusion	:	Three-dimensional	diagnosis	and	simulation	can	improve	the	stability	and	
accuracy	of	surgery-first	approach	in	treatment	of	facial	asymmetry	patients	with	
difficult	diagnosis	and	prediction.	Also,	even	if	a	large	amount	of	tooth	movement	is	
required	in	the	postoperative	orthodontic	treatment,	the	final	occlusion	can	be	
confirmed	by	using	digital	set	up,	which	makes	possible	to	apply	the	surgery-first	
approach	in	more	cases.	
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Introduction	:	Orthognathic	surgery	for	facial	asymmetry	patients	involves	correction	
of	cant	and	yaw	of	the	maxilla	and	mandible.	These	rotation	patterns	of	the	jaws	are	
evaluated	using	CBCT(cone	beam	computed	tomography)	before	treatment.	If	the	
rotation	order	is	not	specified,	the	Euler	angle	for	yaw	and	cant	can	be	defined	in	
various	ways.	The	possible	correlation	between	cant	and	yaw	is	shown	through	case	
presentations.	
Case	Summary	:	We	present	2	patients	with	severe	facial	asymmetry	who	had	drastic	
improvements	in	esthetics	through	orthodontic	treatment	combined	with	orthognathic	
surgery.	The	cant	and	yaw	of	each	patient	was	measured	by	obtaining	x,	y	and	z	co-
ordinates	of	the	right	and	left	upper	and	lower	first	molars	before	and	after	surgery	on	
CBCT.	These	values	were	applied	to	mathematical	formulas	to	find	out	possible	
correlations	between	variables.		
Conclusion	:	There	is	a	minor	difference	between	the	yaw	values	measured	before	and	
after	cant	correction.	The	yaw	value	obtained	after	cant	correction	was	more	accurate	
than	the	yaw	value	obtained	prior	to	cant	correction	for	correction	of	asymmetry.	In	
other	words,	when	the	jaw	is	rotated	according	to	the	yaw	value	obtained	after	cant	
correction,	the	upper	and	lower	first	molars	moved	to	a	more	symmetric	position.	This	
should	be	considered	when	planning	orthognathic	surgery,	and	also	during	pre-surgical	
orthodontic	treatment	when	orthodontic	decompensation	is	required.		
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1Deptartment	of	Orthodontics,	Graduate	school,	Kyung	Hee	University	
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Objectives	:	Current	study	investigated	the	stability	of	frontal	ramal	inclination	(FRI)	
changes	after	1-jaw	and	2-jaw	orthognathic	surgery	in	patients	with	skeletal	Class	III	
facial	asymmetry.	

Material	and	Methods	:	Forty-nine	patients	with	skeletal	Class	III	facial	asymmetry	
who	underwent	1-jaw	and	2-jaw	orthognathic	surgery	with	at	least	1	ƣhange	in	
unilateral	or	bilateral	FRIs	after	surgery	were	included.	FRIs	and	other	factors	were	
measured	in	the	frontal	and	lateral	cephalograms	before	surgery	(T1),	after	surgery	
(T2),	and	6	months	after	surgery	(T3).	Paired	t-test	was	used	to	compare	FRI	changes	
and	the	stability	of	deviated	and	non-deviated	sides.	Correlation	analysis	was	
performed	to	determine	the	pre-	and	post-operative	factors	associated	with	the	FRI	
stability.	
Results	:	In	the	2-jaw	surgery	group,	FRIs	(T2-T1)	increased	significantly	on	the	
deviated	side	and	decreased	on	the	non-deviated	side.	The	FRI	changes	(T3-T2)	
remained	stable	after	6	months	of	1-jaw	and	2-jaw	surgery.	There	was	a	significant	
correlation	between	the	changes	of	FRI	after	6	months	of	surgery	(T3-T2)	and	
mandibular	setback	amount	(T2-T1).	
Conclusion	:	In	patients	with	skeletal	Class	III	facial	asymmetry	who	underwent	
orthognathic	surgery,	FRIs	were	changed	in	a	way	that	facial	asymmetry	improves	
without	direct	manipulation	of	proximal	segment.	These	changes	remained	stable	for	
more	than	6	months	postoperatively.	
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Objectives	:	This	study	aims	to	examine	the	treatment	effect	and	stability	of	skeleto-
dental	structure	in	patients	with	idiopathic	condylar	resorption	(ICR)	who	undergone	
two	jaw	surgery	and	orthodontic	treatment.	
Material	and	Methods	:	Total	11	ICR	patients	(Female:	9,	Male:	2)	who	had	undergone	
two	jaw	surgery	(impaction	of	the	maxilla,	counterclockwise	rotation	and	advancement	
of	the	mandible,	and	adjunctive	advancement	genioplasty)	combined	with	orthodontic	
treatment	were	included	in	this	study.	Lateral	cephalograms	were	taken	and	analyzed	
before	surgery	(T0),	after	debonding	(T1;	2.3	years),	and	retention	period	(T2;	1.8	
years).	RM-ANOVA	were	performed	to	analyze	differences	of	skeletal	and	dental	
measurements	among	the	time	points.	
Results	:	From	T0	to	T1,	there	was	significant	superior	movement	of	maxilla	(A	point,	
3.05	mm;	PNS,	2.28	mm),	advancement	and	upward	movement	of	mandible	(S-perp	to	
B,	3.60	mm	and	FH	to	B,	-4.30	mm;	S-perp	to	Pog,	6.92	mm	and	FH	to	Pog,	-2.60	mm;	S-
perp	to	Me,	7.71	mm	and	FH	to	Me,	-2.52	mm),	and	counterclockwise	rotation	of	
mandible	(FH	to	Ar-B,	-3.72ƻ	FH	to	Ar-Pog,	-4.01ƻ	FH	to	Ar-Me,	-4.36Ʃ.	The	increase	in	
overbite	(2.39	mm)	and	decrease	in	overjet	(-2.30	mm)	were	also	observed.	From	T1	to	
T2,	there	was	decrease	only	in	overbite	(-0.57	mm).	Even	there	was	slight	bite	opening	
as	a	relapse	during	the	retention	period,	treatment	result	of	skeleto-dental	structure	
remained	stable	over	the	time.	
Conclusion	:	This	study	represents	that	the	maxillomandibular	counterclockwise	
rotation	combined	with	advancement	genioplasty	may	have	stable	and	favorable	
outcome	in	Class	II	patients	with	ICR.	
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Nasal	septal	deviation	changes	after	bimaxillary	orthognathic	surgery	in	skeletal	Class	
and	asymmetry	patients	
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Objectives	:	In	skeletal	Class	patients	with	facial	asymmetry,	with	retrusion	of	maxilla	
and	protrusion	of	mandible,	both	hard	tissue	and	soft	tissue	show	deviation	to	one	side.	
And	there	is	high	correlation	between	facial	asymmetry	and	nasal	septal	
deviation(NSD).	In	this	study,	we	aimed	to	evaluate	the	degree	and	direction	of	NSD	of	
skeletal	Class	patients	with	facial	asymmetry,	and	compare	the	degree	of	NSD	after	
bimaxillary	orthognathic	surgery.	Also,	we	aimed	to	study	the	correlation	between	the	
anterior	impaction	of	maxilla,	canting	correction	and	NSD	change.	
Material	and	Methods	:	The	study	included	27	patients	whose	dental	records	are	
retrospectively	reviewed	at	the	Department	of	Oral	and	Maxillofacial	Surgery	and	
Orthodontics,	College	of	Dentistry,	Yonsei	University,	Seoul,	Korea.	They	were	
diagnosed	with	mandibular	prognathism	and	facial	asymmetry.	All	patients	underwent	
bimaxillary	orthognathic	surgery	from	July	2013	to	December	2016.	Pre-(T0)	and	post-
treatment(T1)	and	retention	1	year(T2)	records	and	3D-CT	were	retrospectively	
collected.	We	measured	horizontal,	vertical	angle	of	NSD	and	the	results	were	as	
follows.	
Results	:	1.	The	vertical,	horizontal	NSD	has	significantly	reduced	after	surgery(T1)	,	
and	maintained	the	reduced	angle	at	retention	1yr(T2)	(p<0.05).	
2.	The	direction	of	deviated	mandible	and	nasal	septum	at	T0	showed	statistically	
significant	correlation	(p<0.05).	
3.	No	significant	correlation	between	the	degree	of	menton	deviation	and	NSD	at	
T0(p>0.05).	
4.	No	significant	correlation	between	the	anterior	impaction	of	maxilla,	and	canting	
correction	during	surgery	and	the	NSD	change(p>0.05).	
Conclusion	:	The	results	indicate	that	the	NSD	is	slightly	corrected	after	the	bimaxillary	
orthognathic	surgery,	but	not	completely.	Thus	in	patients	with	skeletal	Class	and	facial	
asymmetry,	a	careful	observation	is	needed	before	the	orthognathic	surgery.	If	
significant	NSD	is	observed,	an	additional	septoplasty	might	be	considered	after	the	
orthognthic	surgery	with	an	otolaryngologist.	
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Introduction	:	Currently,	clear	aligner	system	is	getting	a	popularity	from	clinicians	
worldwide.	Advancement	of	the	attachment	and	new	aligner	material	tremendously	
expanded	its	clinical	application.	Orthognathic	surgery	patients	are	now	started	to	be	
treated	with	clear	aligners.	Hence,	it	is	important	to	understand	basic	mechanics	of	
aligner	therapy	in	orthognathic	surgery	patient,	and	establish	its	treatment	protocol.	
Discussion	:	For	the	success	of	orthognathic	surgery,	presurgical	orthodontic	treatment	
has	been	traditionally	performed	for	dental	decompensation,	alignment	and	leveling,	
and	arch	coordination.	Among	them,	arch	coordination	of	maxillary	and	mandibular	
dentition	is	most	challenging.	Without	taking	impression,	it	is	even	difficult	to	properly	
evaluate	arch	coordination.	On	the	contrary,	aligners	provide	huge	advantages	for	
presurgical	orthodontics.	Arch	coordination	is	easier	and	predictable	with	aligners	
when	compared	with	fixed	appliances.	Intermaxillary	fixation	is	conducted	with	screw	
implant.	Post-surgical	orthodontic	treatment	is	completed	with	preplanned	and	
prefabricated	aligners.		
	
Aligner	therapy	can	be	useful	for	surgery-first	(SF)	approach	thanks	to	virtual	virtual	
setup	and	tooth	movement	simulation	with	the	clear	aligner	therapy.	Once	surgery-first	
is	done,	orthodontic	tooth	movement	is	facilitated	due	to	so-called	regional	accelerating	
phenomenon.	Surgery-first	orthodontics	is	favored	in	various	aspects	when	aligners	are	
used	in	orthognathic	surgery	patients,	

Conclusion	:	Orthognathic	surgery	patients	can	be	effectively	treated	with	clear	aligner	
system.		
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3D	changes	in	the	hyoid	bone,	tongue	and	oropharyngeal	airway	space	after	mandibular	
setback	surgery	

Seon-Hye	Kim,	Kyung-Hwa	Kang	
Department	of	Orthodontics,	College	of	Dentistry,	Wonkwang	University	

	
Objectives	:	The	aim	of	this	study	was	to	analyze	the	3-dimensional	(3D)	changes	in	the	
hyoid	bone	and	tongue	positions	and	oropharyngeal	airway	space	after	mandibular	
setback	surgery.	
Material	and	Methods	:	A	total	of	30	pairs	of	cone-beam	computed	tomography	(CBCT)	
images	taken	before	and	1	month	after	surgery	were	analyzed	by	measuring	changes	in	
the	hyoid	bone	and	tongue	positions	and	oropharyngeal	airway	space.	
Results	:	The	hyoid	bone	showed	significant	posterior	and	inferior	displacement	(P	<	
0.001,	P	<	0.001,	respectively).	Significant	superior	and	posterior	movements	of	the	
tongue	were	observed	(P	<	0.05,	P	<	0.05,	respectively).	Regarding	the	velopharyngeal	
and	glossopharyngeal	spaces,	there	were	significant	reductions	in	the	volume	and	
minimal	cross-sectional	area	(P	<	0.001).	The	anteroposterior	and	transverse	widths	of	
the	minimal	cross-sectional	area	were	decreased	(P	<	0.001,	P	<	0.001,	respectively).	In	
addition,	the	amount	of	mandibular	setback	positively	correlated	with	the	amount	of	
posterior	and	inferior	movement	of	the	hyoid	bone	(P	<	0.05,	P	<	0.05,	respectively).	
Conclusion	:	After	mandibular	setback	surgery,	the	hyoid	bone	moved	backward	and	
downward.	The	dorsal	surface	of	the	tongue	moved	upward	and	the	tip	of	the	tongue	
moved	backward.	The	airway	space	of	the	velopharynx	and	glossopharynx	decreased	
after	surgery.	There	were	some	significant	positive	correlations	between	the	amount	of	
mandibular	setback	and	the	amount	of	posterior	and	inferior	movement	of	the	hyoid	
bone.	
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Objectives	:	Generally,	evaluation	of	facial	asymmetry	involves	landmark-based	
analyses	that	cannot	intuitively	assess	differences	in	three-dimensional	(3D)	
stereoscopic	structures	between	deviation	and	non-deviation	sides.	This	retrospective	
preliminary	study	aimed	to	test	a	newly	developed	similarity	index	that	uses	a	
mirroring	technique	to	intuitively	and	quantitatively	evaluate	3D	mandibular	
asymmetry,	and	to	characterise	the	resulting	lower	facial	soft	tissue	asymmetry.		
Material	and	Methods	:	We	used	a	similarity	index	to	evaluate	preoperative	and	
postoperative	asymmetry	in	46	adult	patients	(27	men,	19	women;	age,	22	4.8	years)	
with	skeletal	Class	III	malocclusion	and	facial	asymmetry	who	underwent	conventional	
bimaxillary	orthognathic	surgery.	
Results	:	When	the	midsagittal	plane	was	used	as	the	reference	plane,	the	non-
overlapping	volume	of	the	mandible	significantly	decreased,	and	the	similarity	index	
significantly	increased	after	surgery.	The	similarity	indexes	of	the	mandible	and	lower	
facial	soft	tissue	were	strongly	negatively	correlated	with	non-overlapping	volumes	of	
each	measurement.	Differences	in	preoperative	bilateral	hemi-mandibular	and	hemi-
lower	facial	soft	tissue	surface	and	volume	measurements	were	significantly	negatively	
correlated	with	similarity	indexes	of	the	mandible	before	and	after	surgery.		
Conclusion	:	The	newly	developed	similarity	index	and	non-overlapping	volume	using	a	
mirroring	technique	can	easily,	intuitively	and	quantitatively	evaluate	3D	morphological	
discrepancies	of	the	entire	structure	in	skeletal	Class	III	patients	with	facial	asymmetry	
before	and	after	surgery.	
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Objectives	:	We	aimed	to	investigate	postoperative	stability	after	bilateral	sagittal	split	
ramus	osteotomy	(BSSRO)	with	hybrid	technique	in	asymmetry	patients	using	cone	
beam	computed	tomography	(CBCT).	Hybrid	technique	is	a	rigid	internal	fixation	
method	using	a	single	miniplate	with	four	monocortical	screws	and	one	bicortical	
screw.		
Material	and	Methods	:	CBCT	data	of	23	asymmetry	patients	(Menton	deviation>2mm)	
were	obtained	before	surgery	(T1),	at	2	weeks	postsurgery	(T2),	and	at	1	year	
postsurgery	(T3).	
Deviation	and	non-deviation	sides	were	measured	using	the	OnDemand3D	program.	
Average	and	standard	deviations	for	measurements	on	both	deviation	and	non-
deviation	sides	were	obtained.	To	compare	landmark	change	for	evaluating	relapse,	
paired	T	test	was	conducted.	
Results	:	The	upper	and	lower	molar	cervix	distance	and	the	condylar	angle	on	the	
deviation	and	non-deviation	sides	were	significantly	different	in	T1,	whereas	the	
condylion	distance	did	not	show	a	significant	difference.	There	was	no	significant	
correlation	between	the	amount	of	Menton	deviation	in	T1	and	relapse	of	Menton	
postsurgery.	
The	distance	of	Menton,	lower	molar	cervix	and	condylar	angle	changed	significantly	
between	T1	and	T2.	However,	there	was	no	significant	change	between	T2	and	T3.	
Conclusion	:	The	upper	and	lower	molar	cervix	distance	and	condylar	angle	can	be	
used	as	reference	measurements	for	assessing	asymmetry.	The	degree	of	Menton	
deviation	is	not	considered	to	be	a	factor	affecting	postoperative	relapse	in	asymmetry	
cases.	
Hybrid	technique	showed	good	stability,	and	therefore,	can	be	a	useful	fixation	method	
during	surgery	in	asymmetry	patients.	
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Objectives	:	To	identify	and	characterize	the	phenotypes	of	adult	obstructive	sleep	
apnea(OSA)	patients	based	on	clustering	using	OSA	severity,	obesity,	and	craniofacial	
pattern.	
Material	and	Methods	:	89	adult	OSA	patients,	whose	polysomnography	and	lateral	
cephalogram	were	available,	were	selected.	Three	clusters	were	identified	with	cluster	
analysis	using	apnea	hypopnea	index	(AHI,	events/hr),	body	mass	index	(BMI,	kg/m2),	
ANB	(Ʃ,	and	mandibular	plane	angle	(MPA,	Ʃ.	Cephalometric	variables	including	
craniofacial,	soft	palate,	hyoid	bone,	and	pharyngeal	space	compartments	were	
compared	among	clusters	using	one-way	analysis	of	variance	or	Kruskal-Wallis	test.	
Multivariable	linear	regression	analysis	was	applied	to	find	contributing	factors	to	OSA	
severity	within	each	cluster.	
Results	:	Cluster-1	(obesity	type;	49.4%)	was	characterized	by	moderate	OSA,	obesity,	
and	normal	sagittal	and	vertical	skeletal	pattern	(AHI,	22.4;	BMI,	25.5;	ANB,	3.2ƻ	MPA,	
26.3Ʃ	without	significant	upper	airway	abnormality.	Cluster-2	(skeletal	type;	33.7%)	
exhibited	moderate	OSA,	severe	skeletal	Class	II	hyperdivergent	pattern	with	narrow	
pharyngeal	airway	spaces,	without	obesity	(AHI,	27.9;	BMI,	23.5;	ANB,	7.5ƻ	MPA,	36.6Ʃ.	
Cluster-3	(complex	type;	16.8%)	included	severe	OSA,	obesity,	skeletal	Class	II	
hyperdivergent	pattern	(AHI,	52.8;	BMI,	28.0;	ANB,	4.5ƻ	MPA,	32.2Ʃ,	with	posteriorly	
displaced	hyoid	and	retroclined	soft	palate.	The	main	contributing	factors	to	AHI	were	
obesity	in	Cluster-1;	hyperdivergent	vertical	pattern	with	narrow	pharyngeal	space	in	
Cluster-2;	and	hyperdivergent	pattern,	obesity,	displaced	hyoid	and	soft	palate	in	
Cluster-3.	
Conclusion	:	Three	OSA	phenotypes	resulted	from	this	study	provide	a	clinical	
guideline	for	differential	diagnosis	and	orthodontic	intervention	in	the	interdisciplinary	
collaboration	for	OSA	patients.	
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Correction	of	midface	retrusion	using	transnasal	internal	distractor	in	cleft	lip	and	
palate	patients		

Yong	Jong	Park1,	Christopher	Derderian1,2	
	
Introduction	:	Midface	retrusion	is	a	common	growth	disturbance	in	cleft	lip	and	palate	
population	and	some	patients	require	surgical	correction	for	restoration	of	functions	
and	esthetics.	Distraction	osteogenesis	has	been	used	for	correction	of	severe	midface	
retrusion.	Rigid	External	Distraction	device	(RED	device)	has	been	a	treatment	of	choice	
for	maxillary	distraction	but	it	has	been	criticized	for	its	bulky	appearance	and	
discomfort.	Internal	distractor	was	introduced	to	overcome	these	shortcomings	of	RED	
device	but	it	has	not	been	used	widely	due	to	pain	and	discomfort	during	active	
distraction	phase.	Transnasal	internal	distractor	was	developed	recently	to	improve	
patient	discomfort	and	cumbersome	appearance.	We	would	like	to	share	our	experience	
with	transnasal	internal	distractor	as	an	alternative	treatment	option	to	RED	device.	
Materials	and	Methods	:	3	cleft	lip	and	palate	patients	(2	male,	1	female)	underwent	
maxillary	Le	Fort	I	advancement	using	transnasal	internal	distractor.	All	3	patients	were	
prepared	orthodontically	by	one	orthodontist	and	underwent	distraction	osteogenesis	
with	one	craniofacial	surgeon.	Virtual	surgical	planning	was	performed	before	surgery	
to	determine	distraction	vector	and	placement	of	internal	distractor.	Activation	arms	of	
distractor	were	removed	after	active	distraction	phase	and	distractors	were	removed	
after	consolidation	phase.	
Conclusions	:	All	3	patients	achieved	good	occlusion	and	facial	balance	after	distraction	
and	orthodontic	treatment.	They	returned	to	normal	life	immediately	after	active	
distraction	phase	unlike	RED	device.	In	conclusion,	transnasal	internal	distractor	can	be	
used	as	a	good	alternative	for	RED	device	for	correction	of	midface	retrusion	in	cleft	lip	
and	palate	population.		
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Objectives	:	To	assess	oral	hygiene	behavior	of	children	and	adolescents	at	school	
under	fixed	orthodontic	treatment	and	motivate	tooth	brushing	after	lunch.		
Material	and	Methods	:	Subjects	were	selected	from	302(	112	males	and	190	females)	
patients	who	visited	orthodontic	private	clinic	&	requested	to	fill	out	a	questionnaire	
regarding	tooth	brushing	frequency	at	school	after	lunch	and	reasons	not	to	brush	teeth.		
Results	:	The	rate	of	always	brushing	after	lunch	at	school	increased	from	21.5%	to	
34.1%	after	the	start	of	orthodontic	treatment.	
The	rate	of	always	brushing	after	lunch	was	more	often	in	female	than	in	male(p<.000)	
and	more	often	high-school	students	than	elementary	&	middle	-school	
students.(p<.003).	
The	main	reasons	for	not	brushing	after	lunch	is	bother	to	carry	a	toothbrush	and	
toothpaste	38.7%,	lack	of	time	35.5%,	,	don't	want	to	bruch	alone	12.9%,	not	enough	
place	to	brush	6.5%,	and	not	to	feel	the	needs6.5%.	
Conclusion	:		
The	Ministry	of	Health	and	Welfare	set	the	target	of	brushing	practice	rate	to	50%	after	
2020.	
Lack	of	oral	hygiene	control	after	lunch	at	school	increases	the	possibility	of	dental	
caries,	decalcification,	periodontal	problems..	
To	improve	oral	hygiene	of	students,	schools	need	systematic	and	repetitive	brushing	
programs,	.	
Establishment	of	tooth-brushing	facilities,	enough	brushing	time	after	lunch.		
Orthodontists	and	dental	hygienists	should	educate	active	oral	hygiene	motivation	to	
students	at	every	visit	to	orthodontic	clinic.	



P-148 

Orthodontic-Extraction	Method	to	Eliminate	Facial	Swelling	following	Surgical	Removal	
of	Impacted	Mandibular	Third	Molars	
Boonsiva	Suzuki,	Eduardo	Yugo	Suzuki	

Department	of	Orthodontics,	Faculty	of	Dentistry,	Bangkokthonburi	University	
	
Purpose	:	In	this	prospective	study,	we	compared	the	postoperative	facial	swelling,	
trismus	and	pain	after	surgical	removal	of	impacted	mandibular	third	molars	(iM8)	
using	orthodontic-assisted	extraction	(OE)	and	conventional	methods.	
Materials	and	methods	:	The	samples	consisted	of	30	young	adult	patients	who	
required	surgical	removal	of	mesioangular	iM8	with	Class	II	or	position	B	impaction	
(Pell	and	Gregory	classification).	Patients	were	assigned	in	two	groups:	OE	group	(n=	
20)	and	control	group	(n=	10).	Panoramic	radiographs	and	light-scanned	images	of	the	
subjects	were	obtained	with	Morpheus	3D砳 canner	and	Morpheus	3D	Plastic	Surgery	
(MPS)	Solution	software	(Morpheus	Co.,	Seoul,	Korea)	at	the	preoperatively	(T0),	and	
subsequent	on	postoperative	day	3	(T1)	and	7	(T2).	Baseline	and	postoperative	images	
were	superimposed	in	order	to	assess	the	amounts	of	localized	volumetric	changes.	
Increase	in	the	localized	volumetric	changes	was	interpreted	as	facial	swelling.	
Postoperative	pain	scores	on	a	visual	analog	scale	(VAS)	and	the	amount	of	analgesics	
consumed	was	recorded.	Wound	healing	also	was	assessed	on	postoperative	day	7.	
Comparison	of	volumetric	changes	was	assessed	and	statistically	analyzed	(p<	0.05).	
Results	:	The	results	showed	that	the	increase	in	facial	swelling	(volumetric	changes)	
was	significantly	higher	in	the	control	than	in	OE	group	on	both	day	3	and	7	(p<	0.001).	
No	postoperative	facial	swelling	was	observed	in	OE	group.	Moreover,	in	OE	group	no	
analgesic	intake	was	necessary	on	the	day	of	surgery.	Control	group	had	a	significant	
values	high	VAS	score	and	the	use	of	analgesics.		
Conclusions	:	OE	approach	for	simplifying	the	removal	of	iM8s	can	significantly	
minimize	postoperative	sequelae,	such	as	facial	swelling	and	pain.	This	approach	is	an	
alternative	to	minimize	patient's	anxiety	and	to	improving	patient's	quality	of	life	
following	the	removal	of	iM8s.	
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A	Novel	Finding	of	Periodontal	Ligament	Enhancement	During	Orthodontic	Tooth	
Movement	

Pattarin	Promchaiwattana1,	Boonsiva	Suzuki1,	Yugo	Suzuki1,	Suttichai	
Krisanaprakornkit2	
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Purpose	:	This	study	aimed	to	determine	the	amount	of	periodontal	ligament	(PDL)	on	
the	root	surfaces	of	extracted	third	molars	after	an	application	of	uprighting	force	and	
examine	the	amount	of	PDL	at	the	tension	and	compression	sites.	
Materials	and	methods	:	Fifteen	mesio-angulated	mandibular	third	molars	(iM8s)	
from	15	patients,	planned	for	orthodontic	extraction,	were	uprighted	using	springs	
connected	to	miniscrews,	while	15	non-opposing	and	fully	erupted	mandibular	third	
molars	from	the	other	15	patients	served	as	controls.	Altered	angulation	was	monitored	
and	assessed	from	panoramic	radiographs.	All	30	molars,	removed	by	simple	extraction,	
were	stained	with	toluidine	blue	and	analyzed	the	percentages	of	stained	PDL	on	the	
root	surfaces	using	ImageJ2	software.	The	percentages	of	overall	stained	PDL	tissue,	of	
stained	PDL	tissue	on	each	surface,	and	of	stained	PDL	tissue	on	each	portion	of	the	root	
between	the	experimental	and	control	teeth	were	analyzed	and	compared	using	the	
Independent	t-test.	The	results	were	considered	statistically	significant	if	p-values	were	
less	than	0.05.	
Results	:	An	average	period	of	3.4	months	was	necessary	to	upright	the	iM8s	at	a	mean	
rate	of	8.3	degrees/month.	The	mean	percentage	of	stained	PDL	on	the	loaded	iM8s	was	
significantly	greater	than	that	on	the	unloaded	molars	(p	
Conclusions	:	Orthodontic	uprighting	leads	to	significantly	increased	proliferative	PDL	
on	certain	radicular	portions	and	surfaces	of	iM8s.	Thus,	it	makes	iM8s	as	viable	
candidates	for	tooth	autotransplantation.	
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Comparison	of	sleep	bruxism	patterns	before	and	after	orthodontic	treatment	
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1Department	of	Orthodontics,	The	Institute	of	Craniofacial	Deformity,	College	of	
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Objectives	:	In	this	study,	we	evaluated	the	grinding	pattern	changes	of	orthodontic	
patients	pre-treatment	(T1)	and	post-treatment	(T2)	using	a	bruxchecker.	We	then	
quantified	and	analyzed	the	changes	in	grinding	pattern	according	to	the	skeletal	
parameters.	
Material	and	Methods	:	90	orthodontic	patients	were	selected	on	the	basis	of	the	
following	criteria	:	(1)	2nd	molars	are	fully	erupted	(2)	patients	that	have	bruxchecker	
results	before	the	treatment	(T1)	and	a	year	after	the	treatment	ended	(T2).	Grinding	
patterns	were	determined	by	comparing	the	proportion	of	grinding	area.	The	results	
are	as	follows	:		
Results	:	1.	According	to	pre-treatment	(T1)	data,	incisal	area	grinding	was	most	
frequently	observed	for	Cl	(15.72	%)	and	least	for	Cl	(9.67	%),	while	molar	grinding	was	
greatest	for	Cl	(56.29	%).	
2.	Canine	area	grinding	significantly	increased	(p	<	0.001)	1	year	after	the	end	of	
treatment	(T2),	whereas	molar	area	grinding	significantly	decreased	(p	<	0.001).	No	
significant	change	was	observed	for	the	incisal,	premolar	regions	(p	>	0.05).	
3.	After	treatment	(T2),	the	amount	of	decrease	in	molar	area	grinding	was	significantly	
greater	in	the	buccal	cusp,	9.29	%	(p	<	0.001),	than	in	the	palatal	cusp,	3.53	%(p	<	
0.001).		
4.	Analysis	of	the	pre-	and	post-treatment	changes	according	to	skeletal	patterns	
revealed	no	statistically	significant	difference.	Nevertheless,	canine	area	grinding	
increased	for	all	skeletal	pattern	categories,	with	the	greatest	increase	for	Cl	(11.24	%).	
For	both	the	buccal	and	palatal	cusps	of	the	molar	area,	Cl	showed	the	greatest	
decrease.	
	

Conclusion	:	In	summary,	canine	grinding	proportion	increases	and	molar	grinding	
proportion	decreases	in	sleep	bruxism	with	orthodontic	treatment.		
Therefore	clinically,	a	bruxchecker	can	be	used	to	detect	molar	grinding	which	is	a	risk	
factor	for	dental,	periodontal,	and	temporomandibular	diseases	and	be	reduced	through	
orthodontic	intervention.		
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Stability	of	camouflage	treatment	using	mandibular	full	arch	distalization	in	Skeletal	
Class	malocclusion	

Hojin	Song,	Jimin	Lee,	Chae-kyung	Lee,	Yoon-soo	Ahn,	Hyung-seog	Yu	
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Objectives	:	The	purpose	of	this	study	was	to	investigate	the	pattern	of	tooth	
movement	and	evaluate	the	stability	of	mandibular	full	arch	distalization	and	to	identify	
correlation	between	stability	and	factors	such	as	initial	skeletal	pattern,	dental	changes	
during	treatment	and	alveolar	bone	in	symphysis	region	using	lateral	cephalograms.	
Material	and	Methods	:	17	patients	who	were	diagnosed	with	skeletal	Class	(ANB:	-
4~0)	and	treated	with	distalization	of	mandibular	dentition	with	miniscrews	on	buccal	
side	were	selected.	Pre-(T0)	and	post-treatment(T1)	and	retention(T2)	records	and	
lateral	cephalograms	were	retrospectively	collected.	Horizontal	and	vertical	positions	
and	angulations	of	the	lower	central	incisor	and	molars	and	the	width	and	level	of	
alveolar	bone	in	symphysis	region	were	measured	and	the	results	were	as	follows.	
Results	:	1.	Horizontally,	during	treatment	(T1-T0)	lower	central	incisor	(p	<	0.05)	and	
1st	and	2nd	molar	(p	<	0.001)	were	significantly	distalized	and	during	retention	(T2-
T1)	no	significant	change	was	observed.		
2.	Vertically	lower	2nd	molar	was	intruded	during	treatment	(T1-T0)	(p	<	0.001).	No	
significant	change	was	observed	in	the	lower	central	incisor,	1st	and	2nd	molar	during	
retention.	
3.	Lower	1st	and	molar	tended	to	move	more	mesially	(p	<	0.01)	during	retention	as	it	
tilted	more	distally	during	treatment	(p	<	0.01).	
4.	Lower	central	incisor	tended	to	intrude	and	tilt	more	anteriorly	during	retention	as	
labial	alveolar	bone	was	thinner	and	lower	at	the	end	of	the	treatment	(T1)	(p	<	0.05).	
Conclusion	:	The	results	indicate	that	the	distalization	of	mandibular	full	arch	is	
effective	and	the	results	are	stable.	Especially	if	the	labial	alveolar	bone	in	symphysis	
region	is	thin	and	the	level	of	the	labial	alveolar	crest	is	low	at	the	end	of	the	treatment,	
longer	retention	is	required	for	the	outcomes	of	the	treatment	in	the	lower	central	
incisors	to	be	stable.	
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A	study	of	root	dilaceration	on	impacted	tooth:	relationship	with	ALD	and	its	prevalence	
rate		
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Objectives	:	On	impacted	tooth	with	closed	root	apex,	we	occasionally	observe	
dilaceration	of	the	apex	in	panoramic	x-ray	view.	Root	dilaceration(RD)	of	the	impacted	
tooth	can	be	a	factor	which	increases	the	difficulty	of	forced	eruption	treatment.	
Therefore,	precisely	evaluating	the	dilaceration	of	the	impacted	tooth	is	one	of	the	
critical	factors	in	orthodontic	treatment.		
Material	and	Methods	:	This	retrospective	study	was	performed	using	CT	data	re-
constructed	with	OnDemand3D(CYBERMED).	63	patients	diagnostic	data	of	the	
Department	of	Orthodontics,	AJOU	University	Dental	Hospital	from	2012	to	2018	were	
analyzed.	Inclusion	criteria	of	the	study	were	impacted	maxillary	incisors,	canine,	and	
premolar	with	closed	apex.	The	patients	were	12	to	65	years	old	Korean.	We	excluded	
patients	who	had	orthodontic	treatment	history	or	dental/medical	trauma	history	in	
relation	to	tooth	development.	The	angle	of	the	RD	was	measured	on	all	the	impacted	
teeth.	We	define	the	RD	when	its	apical	deviation	is	equal	or	exceeds	20Ơrelative	to	the	
normal	tooth	axis.	The	arch	length	discrepancy(ALD)	was	measured	on	each	patients	
initial	diagnostic	model.	
Results	:	1.	There	was	no	statistically	significant	relationship	between	arch	length	
discrepancy	and	the	degree	of	RD	on	the	impacted	tooth.	
2.	The	prevalence	rate	of	RD	among	impacted	teeth	was	54.7%.		
Conclusion	:	In	this	study	we	found	a	significantly	high	rate	of	RD	on	the	impacted	
teeth.	Therefore,	we	suggest	followings;	
1.	It	is	essential	to	take	CT	when	treating	impacted	tooth,	and	by	analyzing	the	CT	data,	
we	should	confirm	the	existence	of	its	RD.		
2.	It	is	recommended	that	orthodontic	intervention	should	be	considered	before	the	
root	dilaceration	develops	
3.	For	forced	eruption	of	impacted	dilacerated	tooth,	disstressing	pressure	of	the	apex	is	
desirable.	
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Short-term	impact	of	microimplant	assisted	rapid	palatal	expansion	on	nasal	soft	tissue	
in	adults		

SEUNG	RYEOL	LEE,	JIN	WOO	LEE,	KYUNG	SUK	CHA,	DONG	HWA	CHUNG,	SANG	MIN	LEE	
Department	of	Orthodontics,	College	of	Dentistry,	Dankook	University	

	
Objectives	:	The	goal	of	this	study	is	to	evaluate	changes	of	nasal	soft	tissues,	in	grown-
up	patients	who	has	underwent	MARPE	treatment.	We	have	measured	3-dimensional	
movements	of	landmarks,	changes	of	linear	distance,	and	volume	changes	of	the	nose.	
Material	and	Methods	:	We	have	scanned	facial	data	of	pre&post-treatment	,	using	
white-light	scanner,	to	30	patients	who	had	MARPE	treatment.	Total	amount	of	7mm	of	
expansions	were	achieved	during	4	weeks	of	expansion	period.	We	have	determined	10	
soft	tissue	landmarks	using	Reverse-engineering	software,	and	measured	3-dimensional	
vector	changes	at	those	points.	And	by	calculating	the	distances	between	those	points,	
we	have	gained	amount	of	width	change	of	nasal	soft	tissues.	Volumetric	change	of	the	
nose	was	measured	.	
Results	:	Except	for	pronasale	and	subnasale,	all	of	the	landmarks	showed	statistically	
significant	movement	in	their	x-coordinates.	Pronasale,	subnasale	and	left	and	right	Alar	
showed	significant	movement	in	y-coordinates.	In	z-coordinates,	all	of	the	landmarks	
except	for	subnasale	show	significant	movement.	Alar	base	width,	alar	width	and	alar	
curvature	width	have	increased	by	1.214mm,	0.932mm,	0.988mm	each,	and	nostril	
inferior	width	has	increased	by	0.572mm,	showing	relatively	small	amount	of	change.	
Average	volume	change	was	993.336mm3,	and	its	ratio	to	the	average	initial	volume	
was	0.0296(2.96%).	
Conclusion	:	In	most	of	the	landmarks	around	nasal	region,	significant	changes	in	their	
location	were	observed.	Nose	tended	to	widen,	and	move	forward	and	downward.	Post-
treatment	nasal	volume	has	also	increased	significantly,	compared	to	initial	nasal	
volume.	
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Introduction	:	Clear	aligner	therapy	is	getting	popularity	in	many	countries.	However,	
accuracy	and	predictability	of	clear	aligner	has	been	questioned	since	its	introduction.	
Recent	studies	showed	that	transverse	tooth	movement	and	molar	distalization	were	
highly	predictable.	However,	some	types	of	tooth	movement	remain	inaccurate	and	
unpredictable	even	after	fabricating	another	series	of	clear	aligners.		
Hence,	this	presentation	aimed	to	propose	mini-tube	appliance	as	an	adjunct	to	a	clear	
aligner	therapy	to	solve	above-mentioned	problems.		
Discussion	:	Many	studies	pointed	out	that	rotational	control	of	lateral	incisor	and	
canine	and	vertical	tooth	movement	especially	extrusion	were	inaccurate	and	
unpredictable	with	clear	aligners.	Planned	tooth	position	and	actual	tooth	position	often	
differ.	When	this	happens,	new	impression	or	scan	is	required	and	another	series	of	
clear	aligners	are	manufactured.	This	will	extend	treatment	time	and	increase	expenses.	
Furthermore,	remake	of	clear	aligner	does	not	guarantee	the	complete	correction.	As	
clear	aligner	therapy	continues,	patient	compliance	drops	and	it	will	deteriorate	
treatment	results.		
In	this	sense,	mini-tube	appliance	can	be	a	great	solution	to	problems	of	clear	aligner	
therapy.	Mini-tube	appliance	is	exceptionally	effective	in	levelling	anteriors	and	
correcting	rotation	in	short	period	of	time.	If	mini-tube	appliance	is	used	after	
transverse	dimension	is	mostly	corrected	with	clear	aligner,	treatment	time	will	be	
reduced	and	patients	satisfaction	of	orthodontic	treatment	will	be	increased.	In	
addition,	mini-tube	appliance	does	not	depend	on	patient	compliance.		
Conclusion	:	Mini-tube	appliance	is	very	useful	adjunct	to	a	clear	aligner	therapy	
thanks	to	excellent	rotational	control	and	levelling	ability.	
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Minimally	Invasive	labial	frenectomy	and	exposure	technic	of	mini	Implant	head	
without	failure	

Hyung	seok	Yang,	Jae	hyun	So,	Dong	hyup	Yang	
Perfect	dental	clinic	

	
Introduction	:	It	is	very	important	to	select	the	position	of	the	mini	-	implant	in	clinical	
trials.	Depending	on	the	location,	the	mechanical	change	and	the	expected	results	will	
vary.	Most	clinicians	will	place	the	mini-implant	in	the	most	optimal	position,	taking	
into	center	of	resistence	of	the	jaw,	dentition,	and	individual	teeth.	When	the	buccal	
mini-implant	is	placed,	insertion	is	disturbed	by	variety	anatomical	structures.	Among	
them,	the	frenum	is	the	representative	soft	tissue.	In	order	to	intrude	the	anterior	teeth,	
a	mini-implant	may	be	placed	between	the	incisor	teeth(labial	frenum),	or	the	anterior	
portion	of	the	premolar	may	be	placed	for	posterior	retraction	with	the	anterior	
intrusion	force(buccal	frenum).	At	this	time,	the	patient	feels	uncomfortable	due	to	the	
movement	of	the	frenum,	the	mini-implant	is	buried	in	the	frenum	and	becomes	
unusable	or	is	removed	due	to	inflammation.	In	some	cases,	the	insertion	is	impossible	
due	to	the	frenum.	If	the	resection	range	is	large	when	frenectomy,	mini-implant	
placement	is	easy.	However,	there	may	be	complications	such	as	bleeding	and	pain.	If	
they	are	too	small,	placement	of	mini-implants	may	be	difficult	due	to	the	above-
mentioned	reasons.	
We	propose	a	simple	and	minimally	invasive	method	of	frenectomy,	and	propose	a	
method	of	fail	-	free	exposure	of	the	mini	-	implant	head	at	the	frenum.	
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Registration	Accuracy	between	Intraoral-Scanned	Crown	and	Cone	Beam	Computed	
Tomography-Scanned	Crown	in	Various	Registration	Methods	
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Objectives	:	The	purpose	of	this	study	was	to	investigate	the	registration	accuracy	
between	intraoral-scanned	crown	and	cone-beam	computed	tomography	(CBCT)-
scanned	crown	in	various	registration	methods.		
Material	and	Methods	:	The	samples	consisted	of	18	Korean	adult	patients,	whose	pre-
treatment	intraoral	scan	and	CBCT	were	available.	A	three-dimensional	(3D)	dental	
model	was	fabricated	using	intraoral	scanner	and	analyzing	program.	After	CBCT	was	
taken,	3D	volume	rendering	was	performed	to	fabricate	3D	dental	model	using	CBCT	
viewer.	Registration	of	the	3D	dental	crowns	made	from	intraoral-	and	CBCT-scanned	
images	was	performed	with	3D	analyzing	software	by	a	single	operator.	According	to	
registration	methods,	three	groups	were	established:	individual-arch-total-registration	
group,	individual-arch-segment-registration	group,	and	bimaxillary-arch-centric-	
occlusion-registration	group.	After	the	amounts	of	shell/shell	deviation	were	obtained,	
the	mixed	model	analysis	of	variance	and	Bonferroni	correction	were	performed.		
Results	:	Although	there	was	no	significant	difference	in	the	registration	accuracy	
between	the	individual-arch-total-registration	group	and	individual-arch-segment-	
registration	group,	the	bimaxillary-arch-centric-occlusion-registration	group	exhibited	
the	lowest	registration	accuracy	(maxillary	and	mandibular	teeth,	all	0.21	mm	in	the	
individual-arch-total-registration	group;	all	0.20	mm	in	the	individual-arch-segment-
registration	group	vs.	0.26	mm	and	0.25	mm	in	the	bimaxillary-arch-centric-occlusion-
registration	group;	P<0.001).	Color-	coded	visualization	charts	exhibited	that	most	red	
spots	were	localized	on	the	occlusal	surface	of	the	posterior	teeth	in	all	three	groups.		
Conclusion	:	When	considering	the	registration	accuracy	and	convenience	of	the	
process,	the	individual-arch-total-registration	method	can	be	regarded	as	an	efficient	
tool	when	integrating	CBCT-scanned	crown	and	intraoral-scanned	crown.	
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Objectives	:	The	purposes	of	study	are	to	introduce	elaborate	construction	procedure	
of	composite	tooth	model	(CTM),	which	consists	of	three	steps	and	to	evaluate	the	inter-
examiner	reproducibility	of	the	CTM	composed	of	intraoral	scanned-crown	and	CBCT-
scanned	root.		
Material	and	Methods	:	The	subjects	consisted	of	240	teeth	(30	central-incisors,	
canines,	second-premolars,	first-molars)	from	15	Korean	young	adult	patients.	
Examiner-Reference	(three-year	experience	of	CTM	construction)	and	Examiner-A	and	
B	(no	experience)	independently	constructed	the	individual	CTMs,	according	to	the	
following	steps;	step	I:	image	acquisition	and	processing	into	3D	model,	step	II:	
integration	of	intraoral-scanned	crowns	and	segmented	CBCT	teeth	by	crown	
registration,	step	III:	replacement	of	the	CBCT	crown	with	the	intraoral-scanned	crown.	
The	tooth	axis	angle	(mesiodistal	angulation	and	buccolingual	inclination	and	the	root	
volume	of	3	sets	of	CTMs)	were	measured.	The	surface	differences	of	the	root	in	
Examiner-Reference	vs.	Examiner-A	and	in	Examiner-Reference	vs.	Examiner-B	were	
measured.	To	assess	the	inter-examiner	reproducibility,	intraclass	correlation	
coefficient	(ICC)	test	for	the	tooth	axis	angle	and	root	volume	and,	the	mixed	model	
analysis	with	Bonferroni	correction	for	the	surface	differences	of	the	root	was	
performed.		
Results	:	The	ICC	values	of	the	tooth	axis	angle	between	examiners	demonstrated	
excellent	agreement	(mesiodistal	angulation;	0.950~0.992	and	0.965~0.993,	
buccolingual	inclination;	0.976~0.994	and	0.973~0.995	in	the	maxillary	and	
mandibular	arches).	The	ICC	value	of	the	root	volume,	also	demonstrated	excellent	
agreement	(0.951~0.980	and	0.865~0.968	in	the	maxillary	and	mandibular	arches,	
respectively).	The	average	surface	differences	of	the	root	(range,	0.23~0.28	mm)	did	
not	exhibit	significant	difference	between	Examiners	(P=0.504	and	P=0.886	in	the	
maxillary	and	mandibular	arches)	and	between	tooth	types	(P=0.380	and	P=0.160	in	
the	maxillary	and	mandibular	arches).	
Conclusion	:	The	CTM	composed	of	intraoral-scanned	crown	and	CBCT-scanned	root	
showed	an	excellent	degree	of	inter-examiner	reproducibility	in	the	tooth	axis	angle,	
root	volume	and	the	surface	differences	of	the	root.	
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Introduction	:	Treatment	of	anterior	openbite	is	one	of	the	most	challenging	areas	in	
orthodontics,	particularly	in	adult	patients.	Because	the	etiology	of	openbite	is	complex	
and	diverse,	accurate	diagnosis	of	the	dentoalveolar	or	skeletal	origin	should	be	
performed.	When	its	dentoalveolar	origin,	orthodontic	treatment	with	or	without	
premolar	extractions,	or	with	combined	posterior	teeth	uprighting	and	intrusion	can	be	
performed.	And	if	there	is	a	predominance	of	skeletal	discrepancy,	the	greater	need	for	
surgical	intervention	would	be.	However,	when	patient	presents	stable	posterior	
occlusion	without	skeletal	discrepancy,	and	even	neither	mesially	angulated	nor	
overerupted	molar,	altering	posterior	occlusion	would	not	be	recommended.	In	this	
case,	leveling	of	the	anterior	teeth	in	manner	of	extrusion	can	be	treatment	of	choice,	
especially	when	labial	flaring	of	the	anteriors	with	incisor	show	deficiency.	This	case	
report	presents	the	successful	treatment	of	a	severe	anterior	openbite	using	mini-tube	
appliance	by	means	of	extrusion	of	the	anteriors	without	altering	posterior	occlusion.	
Case	Summary	:	A	24-year-old	female	patient	presenting	dentoalveolar	open	bite	of	11	
mm,	Class	I	molar,	moderate	crowding,	and	labial	flaring	of	the	upper	incisor	with	
incisor	show	deficiency	was	treated	with	non-extraction	treatment.	The	extrusion	of	the	
anterior	teeth	without	altering	posterior	occlusion	was	planned.	The	mini-tube	
appliance	and	light	NiTi	wire	was	used	to	prevent	unesthetic	mucogingival	problems	
involving	gingival	recession	and	lengthening	of	clinical	crown.	After	16	months	of	
treatment,	satisfactory	improvement	of	overbite,	overjet	and	gingival	line	was	achieved.	
Not	only	rapid	leveling	of	anteriors	but	also	good	periodontal	response	can	be	obtained	
in	virtue	of	mini-tube	appliance	and	light	NiTi	wire.	The	results	of	openbite	correction	
retained	well	until	2-year	posttreatment	follow-up.	
Conclusion	:	This	case	report	demonstrated	that	mini-tube	appliance	is	effective	in	
treatment	of	anterior	openbite	in	adult	patients	when	extruding	the	anterior	teeth.	
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Objectives	:	The	purpose	of	this	study	was	to	analyze	the	demand	of	the	clinicians	and	
the	patients	for	developing	the	management	system	for	the	treatment	of	the	patients	
with	Obstructive	sleep	apnea(OSA)	using	Information	and	communication	
technology(ICT).	
Material	and	Methods	:	The	questionnaires	were	distributed	to	the	specialists	and	
patients	at	6	hospitals.	Finally,	the	questionnaire	data	were	recorded	by	55	medical	
specialists	and	73	OSA	patients.	The	questionnaire	for	the	specialists	included	the	
diagnosis	/	treatment	status	of	the	disease	and	the	difficulty	of	the	appliance	treatment,	
and	the	patient	questionnaire	included	the	satisfaction	of	the	treatment	and	the	
adaptability	and	compliance	of	appliance.	
The	survey	included	the	functions,	concerns	and	expectation	associated	with	ICT	
technology.	Descriptive	statistics	was	conducted	for	calculating	the	prevalence	as	Likert	
5	scale	for	each	question.	
Results	:	Patients'	satisfaction	with	the	MAD	device	treatment	and	compliance	were	
4.20	and	4.01,	respectively.	The	clinician	showed	difficulty	in	evaluating	the	patient's	
compliance	(20.5%),	confirming	the	effectiveness	and	improvement	of	the	treatment	
(20%),	and	managing	and	evaluating	the	patient	in	the	long	term	(19.6%).	
The	expectation	of	monitoring	compliance	(4.25)	and	confirmation	of	treatment	
improvement	(4.13)	using	ICT	was	higher	than	that	of	the	patients,	but	there	was	a	
concern	about	the	increase	in	medical	costs	(3.73)	due	to	additional	medical	services.	In	
the	development	of	the	monitoring	service	assessment	functions	such	as	compliance	
assessment	(4.29),	voice	recording	(4.16),	posture	change	(4.20),	daytime	sleepiness	
(4.27),	comparison	with	other	patients	(4.16),	disease	progression	(4.09)	need	to	be	
provided.	
Conclusion	:	ICT	technology	can	be	used	to	provide	effective	disease	management	
services	for	OSA	patients.	
This	research	was	supported	by	a	grant	of	the	Korea	Health	Technology	R&D	Project	
through	the	Korea	Health	Industry	Development	Institute(KHIDI),	funded	by	Ministry	of	
Health	&	Welfare,	Republic	of	Korea(grant	number	:	HI18C1243).	
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Introduction	:	If	a	patient	has	multiple	missing	posterior	teeth,	a	patient's	remaining	
teeth	are	over	extruded	and	tipped	commonly.	It	is	difficult	to	obtain	the	missing	teeth's	
original	space	for	prosthetic	treatment	(ex.	implant	restoration)	because	the	anchorage	
preparation	is	difficult	and	had	to	apply	the	proper	force	direction.	
Case	Summary	:	I	reported	the	case	of	a	27-year-old	woman	who	had	a	skeletal	Class	II	
malocclusion	tendency,	multiple	missing	posterior	teeth.	Her	missing	posterior	teeth	
were	#	25,	26,	36,	46	and	47.	She	had	slightly	crowding	upper	and	lower	anterior	teeth	
and	4	crown	restorations	with	endodontic	treatment.	Her	skeletal	problem	and	anterior	
teeth	crowding	was	not	significant	also,	she	did	not	want	to	wear	the	brace	absolutely.	
So,	I	decided	that	orthodontic	treatment	was	limited	to	the	posterior	teeth.	Instead	of	
the	brace,	I	used	only	orthodontic	micro-implant	for	the	intrusion	of	over	extrude	and	
uprighting	of	tipping	teeth.	Although	the	treatment	period	was	18	months	long,	this	
braceless	orthodontic	treatment	was	able	to	be	said	that	it	provided	a	meaningful	by	
itself	in	the	present	age	of	invisible	orthodontic	treatment	which	is	the	hope	of	all	
patients.	In	spite	of	her	face	and	anterior	teeth	were	not	change,	she	got	a	good	
occlusion	with	improving	masticatory	function.	Pre-treatment,	post-treatment	and	
retention	photographs	of	this	patient	demonstrated	this	brace-less	orthodontic	
treatment	used	only	orthodontic	micro-implant	is	effective,	esthetically-patient	
satisfied,	and	stable	treatment	results.		
Conclusion	:	If	a	patient	has	no	anatomical	limitation	and	design	of	force	direction	is	
appropriately	applied,	this	brace-less	orthodontic	treatment	used	only	orthodontic	
micro-implant	will	be	effective	and	able	to	provide	a	great	satisfaction	to	the	patient	
who	wants	the	invisible	orthodontic	treatment.	Of	course,	the	case	selection	is	a	very	
important	factor	in	using	this	treatment.	
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Objectives	:	Because	the	miniscrew	is	becoming	more	common	in	orthodontic	
treatment,	achieving	precision	of	miniscrew	insertion,	reduction	of	the	risk	of	root	
damage,	and	improvement	of	the	success	rate	of	miniscrew	insertion	have	become	
important.	This	study	aimed	to	assess	the	use	of	surgical	guides	with	computer-aided	
design	and	computer-aided	manufacturing	technology	in	achieving	these	ends.	
Material	and	Methods	:	A	randomized	clinical	trial	was	conducted	with	59	patients	
(100	miniscrews)	who	required	miniscrew	placement	during	orthodontic	treatment.	In	
each	patient,	a	miniscrew	(BMK,	Korea,	cylinder,	1.5x7	mm)	was	placed	in	the	buccal	
interradicular	space	using	panoramic	radiography	and	dental	cone	beam	computed	
tomography	(CBCT)	.	To	evaluate	the	initial	stability	after	miniscrew	placement,	the	
insertion	torque	(IT)	and	Periotest	value	(PTV)	were	measured	twice.	Periapical	
radiographs	were	obtained	to	assess	root	contact.	Miniscrews	maintained	for	more	than	
6	months	were	considered	successful.		
Results	:	The	success	rates,	root-contact	rates,	IT,	and	PTV	of	the	manual	and	surgical-
guide	groups	were	80.9%	and	88.9%	(p>0.05),	31.9%	and	0.4%	(p<0.001),	6.372.64	and	
6.542.90	Ncm	(p>0.05),	and	0.192.86	and	1.582.13	(p<0.05),	respectively.	IT	and	PTV	in	
the	success	and	failure	groups	were	6.562.86	Ncm	and	5.89	Ncm	2.18	Ncm	(p>0.05)	and	
0.572.62	and	2.721.45	(p<0.01),	respectively.		
Conclusion	:	The	rate	of	miniscrew	contact	with	the	root	was	significantly	lower	in	the	
surgical-guide	group	than	in	the	manual	group.	The	present	study	recommends	the	use	
of	surgical	guides	for	the	stable	placement	of	miniscrews	in	cases	of	anatomical	
limitations	or	the	high	possibility	of	root	contact	with	the	miniscrew	
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Objectives	:	Correction	of	a	deepbite	is	one	of	the	difficult	process	in	orthodontic	
treatment.	An	intrusion	arch	or	orthodontic	miniscrew	may	be	used	for	treatment.	
However,	bite	raising	on	the	lingual	side	of	the	maxillary	incisor,	it	is	possible	to	more	
conveniently	and	promptly	improve	a	deepbite.	However,	there	is	a	concern	of	
recurrence	after	completion	of	orthodontic	treatment	because	of	the	possibility	that	
lower	facial	height	can	be	increased	when	the	treatment	is	performed	with	anterior	bite	
raising.	We	investigated	a	vertical	changes	of	the	anterior	teeth	and	a	lower	facial	
height,	when	orthodontic	treatment	was	performed	with	anterior	bite	raising.	
Material	and	Methods	:	In	this	study,	23	adult	patients	(18	years	of	age	or	older)	who	
were	treated	with	fixed	orthodontic	appliances	in	their	whole	dentition	were	measured.	
All	patients	underwent	treatment	with	premolar	extraction,	with	an	anterior	bite	
raising	at	least	9	months	and	without	orthodontic	miniscrew	implantation.	
Results	:	Lower	anterior	teeth	were	significantly	intruded	(t	=	3.784,	p	<.001).	But	there	
is	no	change	mandible	angle	and	vertical	position	of	upper	anterior	teeth	were	not	
changed.	And	lower	anterior	facial	height	was	increased,	but	there	was	no	statistically	
significant	difference.	
Conclusion	:	A	correction	of	deepbite	with	anterior	bite	raising	is	achieved	by	intrusion	
of	the	lower	incisor	without	increasing	the	lower	anterior	facial	height.	
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Purpose	:	The	present	study	introduce	an	orthodontic	extraction	(OE)	method	using	an	
innovative	Smart	Spring	anchored	to	a	single	buccal	miniscrew	implant	to	upright	
impacted	mandibular	third	molar	(iM8)	and,	therefore	allowing	their	simple	and	
atraumatic	removal.	
Materials	and	methods	:	In	the	present	study,	30	patients	were	enrolled	and	divided	
into	2	groups	per	patient	choice.	In	the	OE	group	(n	=	20),	a	miniscrew-supported	Smart	
Spring	was	initially	applied	to	upright	the	iM8s,	and	the	tooth	was	subsequently	
removed.	In	the	control	group	(n	=	10),	each	patient	had	the	iM8s	surgically	removed	
with	conventional	methods	by	a	single	experienced	surgeon.	Postoperative	pain	scores	
on	a	visual	analog	scale	(VAS)	were	recorded.	Wound	healing	also	was	assessed	on	
postoperative	day	7.	Rate	of	tooth	movement	and	duration	of	the	surgical	removal	was	
recorded.	Linear	and	angular	variables	were	measured	and	statistically	analyzed	(P	
<	.05).	
Results	:	All	teeth	were	extracted	successfully.	All	patients	in	the	OE	group	had	had	
their	iM8	simply	(1	2.5	minutes)	without	any	complication.	No	postoperative	pain	nor	
facial	swelling	was	observed.	An	average	of	8	2.5	weeks	was	necessary	to	upright	the	
iM8s.	In	contrast,	all	patients	in	the	control	group	(48.4	10.5	minutes)	had	experienced	
varied	degrees	of	transient	facial	swelling,	trismus,	postoperative	pain	and	the	
symptoms	persisted	for	2	to	8	weeks.	None	of	the	patients	experienced	permanent	
symptoms.	
Conclusions	:	OE	with	miniscrew-supported	Smart	Springs	allow	simple	and	
atraumatic	extraction	of	iM8s.	This	OE	method	can	be	an	important	alternative	
treatment	option	to	avoid	postoperative	discomfort	such	as,	facial	swelling,	trismus	and	
pain	pain.	Further	studies	with	larger	samples	are	required	to	evaluate	the	overall	
performance	of	the	OE	devices.	



P-164 

Anterior	cross	bite	and	supernumerary	teeth	in	patient	with	UCLP	-	case	report		
Anna	Pelc,	Marcin	Mikulewicz	

Division	of	Facial	Abnormalities	Department	of	Orthodontics,	Faculty	of	Dentistry	
Wrocaw	Medical	University	

	
Introduction	:	Clefts	of	the	lip	and	palate	are	one	of	the	most	common	congenital	
disorders.		
Due	to	the	present	lack	of	the	tissue	and	early	surgery	correction	the	sever	narrowing	of	
the	maxilla,	cross	bite	and	hypodontia	or	hyperdontia	are	often	presented	
The	anterior	crossbite	is	very	common	presentation	in	the	mixed	dentition	stage	in	
patients	with	clefts	and	it	requires	early	correction.	If	left	untreated,	it	can	lead	to	a	host	
of	problems	and	may	complicate	future	orthodontic	treatment.	One	of	the	major	
difficulties	in	performing	anterior	crossbite	correction	in	young	children	is	treatment	
compliance.	In	most	cases,	poor	compliance	is	due	to	the	unacceptability	of	the	
removable	appliance.	

Summary	:	We	want	to	present	a	case	report	of	7	years	old	girl	with	unilateral	cleft	of	
the	lip	and	palate	.	Intraoral	examination	shows	anterior	cross	bite,	and	improper	shape	
of	tooth	22,	premature	loss	of	deciduous	upper	and	lower	first	molars,	midline	shift	
2mm	to	the	right	side,	sever	crowding	and	decay.	
The	OTP	reveal	2	supernumerary	teeth	in	the	region	of	22,	to	check	the	precise	location	
of	the	teeth	the	CBCT	was	performed.		
We	decided	to	use	the	fixed	acrylic	inclined	plane	for	the	management	of	anterior	
crossbite,	cause	this	way	requires	no	compliance	from	the	patient.	
Dental	crossbite	was	corrected	by	applying	a	fixed	acrylic	inclined	plane	within	1	month	
with	no	damage	to	either	the	tooth	or	the	marginal	periodontal	tissue	
Conclusions	:	Anterior	crossbite	is	a	common	presentation	in	patients	with	CLP.	Fixed	
acrylic	inclined	plane	is	a	very	effective	treatment	option	because	it	requires	no	
compliance	from	the	patient.	
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Introduction	:	Patients	with	severe	dental	crowding	or	transverse	disharmony	
between	the	maxilla	and	mandibular	arches	require	expansion	of	the	maxilla.	In	the	
past,	there	were	several	methods	to	expand	the	maxillary	arch	such	as	removable,	fixed	
appliances,	or	surgery.	Recently,	mini-implants	are	used	as	a	new	orthodontic	technique	
to	expand	the	maxilla	in	difficult	cases.	The	purpose	of	this	presentation	is	to	introduce	
clinical	methods	that	can	increase	the	success	rate	of	maxillary	expansion	using	mini-
implants	and	additional	clinical	tips	for	three-dimensional	tooth	control.	
Discussion	:	When	the	maxilla	is	separated	and	expanded	using	the	MSE	(Maxillary	
Skeletal	expander),	it	is	confirmed	that	the	maxillary	anterior	incisors	and	the	palatal	
part	of	both	sides	are	separated.	To	avoid	failure	during	MSE	procedure,	not	only	proper	
management	of	MSE	activation	and	patient	visiting	schedule,	but	also	careful	check-up	
procedure	is	necessary.	Sometimes	additional	helps	(additional	mini-implants,	
corticotomy,	cortipuncture,	modified	design	MSE)	are	needed	for	successful	results.	
The	transverse	changes	of	the	maxillary	dentition	during	expansion	of	the	maxilla	using	
MSE	will	change	the	relationship	with	the	mandibular	teeth.	In	these	cases,	changes	of	
the	anteroposterior,	lateral,	and	vertical	position	should	be	considered	in	advance.	We	
should	be	aware	of	vertical,	lateral,	and	anteroposterior	changes	of	the	teeth	position	
while	expanding	the	maxilla	with	MSE	for	successful	treatment	outcome.	Prior	to	
treatment,	these	three-dimensional	treatment	goals	can	lead	to	effective	orthodontic	
treatment	and	shorten	the	overall	treatment	period.	
Conclusion	:	In	order	to	have	a	high	success	rate	when	using	MSE	to	expand	the	
maxilla,	proper	expansion	protocols	and	careful	management	are	required,	and	
sometimes	additional	mini-implants	are	needed.	With	an	appropriate	treatment	plan,	
MSE	can	show	favorable	three-dimensional	tooth	movement	as	well	as	transverse	
maxillary	arch	expansion.	
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application	in	severe	protrusion	cases	
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Introduction	:	Clear	aligners	are	frequently	chosen	to	correct	esthetic	problems	of	
anterior	teeth	rather	than	before.	This	trend	maybe	owes	not	only	the	preference	
toward	noninvasive	substitution	for	irreversible	prosthetic	camouflage	treatment,	but	
also	the	fast	development	and	distribution	of	digital	3D	solutions	for	more	precise	
fabrication	of	appliances.	Its	superiorities	to	manual	method	are	the	fine	3D	control	of	
teeth	on	virtual	space	following	various	directional	movements	and	the	replacement	of	
complex	laboratory	works	etc.	
Discussion	:	Recent	researches	on	the	efficiency	of	clear	aligner	treatment	have	pointed	
out	the	issues	of	its	shortages:	physical	limitation	of	sheet	material,	unattainable	certain	
type	of	tooth	movement,	and	dependence	on	patients	compliance.	Sometimes	the	
completion	of	treatment	may	require	too	many	steps	for	complex	cases	including	
protrusion	which	need	extraction.	This	is	contrary	to	commercial	advertisements	of	big	
companies.	Sometimes	it	results	in	the	abuse	by	dentists	without	adequate	rules	of	
application.	In	addition,	there	are	other	problems	as	the	limited	communication	with	
companies	and	the	accumulation	of	sensitive	health	information	into	them	as	big	data	
from	the	enormous	pool	of	patients.	Therefore,	it	is	essential	for	specialists	to	
differentiate	the	reality	from	the	illusion	to	avoid	the	frustrated	complication	or	
compromised	camouflage.	
Conclusion	:	The	combination	therapy	of	clear	aligners	and	auxiliary	fixed	appliance	
would	be	the	answer	for	overcoming	its	restriction	of	indication	with	the	ongoing	
progression	of	sheet	material.	A-P	lingual	retractor	is	composed	of	anterior	meshes	with	
hooks,	TPA,	bilateral	guide	bars,	and	posterior	meshes	combined	tubes	to	be	fit	through	
by	guide	bars.	It	can	exhibit	potential	orthopedic	effects	by	used	with	palatal	mini-
screws.	This	presentation	will	show	the	results	of	effectively	treated	cases	to	expand	the	
orthodontic	realm	beyond	conventional	field	toward	the	level	of	orthognatic	surgery	
with	clear	aligners	and	A-P	lingual	retractors	in	protrusion	with	skeletal	problems.	
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Purpose	:	Clinically	significant	facial	asymmetry	requires	investigation	of	the	
underlying	etiology	and	comprehensive	clinical	examination	during	diagnosis	and	
evaluation	orthodontic	treatment.	The	aim	of	this	study	to	analyze	chewing	side	
preference	in	the	development	of	canting	occlusal	plane	that	identic	with	vertical	
mandibular	asymmetry.		
Materials	and	methods	:	This	is	an	analytic	study	with	cross-sectional	approach	by	
evaluation	70	healthy	faculty	dental	students	with	full	dentition	and	had	no	
orthodontics	treatment	history.	The	extra-oral	examination	by	placing	tongue	spatula	
across	both	first	molars	in	order	to	assess	the	existence	and	degree	of	canting	occlusal	
plane.	If	the	occlusal	slope	in	relation	to	the	inter	pupil	as	lateral	references	and	facial	
mid	line	as	vertical	reference	more	than	3,	it	was	noticed	as	facial	asymmetry.	The	
assessment	of	chewing	side	preference	by	modified	visual	spot-checking	method.	
Results	:	The	facial	asymmetry	group	(51.4%)	that	was	higher	than	symmetry	(48.6%)	
showed	that	the	proportion	of	the	unilateral	habitual	chewing	was	57.1%	and	bilateral	
habitual	chewing	was	42.9%.	There	was	a	significant	difference	(p	=	0.017)	between	
chewing	side	preference	and	canting	occlusal	plane	with	odds	ratio	3.714	
Conclusions	:	There	was	a	relationship	between	chewing	side	preference	and	canting	
occlusal	plane	that	related	to	vertical	mandibular	asymmetry.	Evaluation	of	canting	
occlusal	plane	and	chewing	side	preference	can	be	a	mandatory	clinical	examination	
during	facial	asymmetry	assessment.		
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Purpose	:	Malocclusion	is	an	appreciable	deviation	from	ideal	occlusion	that	maybe	
considered	aesthetically	or	functionally	unsatisfactory.	In	a	subsidised	country,	
treatment	need	indices	are	used	to	determine	the	need	for	orthodontic	treatment.	Index	
of	Treatment	Need	(IOTN)	and	Dental	Aesthetic	Index	(DAI)	are	the	most	common	
indices	used	to	determine	the	severity	of	malocclusion	and	treatment	need.	The	aims	of	
this	study	are	to	evaluate	students	diagnostic	ability	in	determining	orthodontic	
treatment	need	using	DAI	and	IOTN	and	to	determine	student's	perception	to	both	
indices.		
Materials	and	methods	:	This	study	was	carried	out	on	49	USIMs	clinical	dental	
students,	attending	an	hour-long	seminar	on	the	indices	IOTN	and	DAI	by	orthodontist	
at	the	beginning	of	the	research	study	including	two	practical	sessions.	On	the	
assessment	day,	students	were	asked	to	score	20	models	for	both	indices	and	the	
answers	were	compared	to	the	gold	standard.	At	the	end	of	assessment,	students	need	
to	answer	questionnaire	regarding	their	perceptions	towards	both	indices.	The	data	
was	analysed	using	independent	t-test,	kappa	statistic	and	descriptive	analysis.		
Results	:	From	the	study,	it	was	found	that	USIMs	clinical	dental	students	were	able	to	
determine	the	severity	of	malocclusion	using	IOTN	better	than	DAI.	There	was	a	
significant	difference	between	Year	4	and	Year	5	with	p-value	of	0.006	for	total	score	
IOTN.	While	for	DAI,	there	was	no	significant	difference	between	Year	4	and	Year	5	with	
p-value	of	0.216	using	independent	t-test.		
Conclusions	:	In	conclusion,	clinical	dental	students	showed	better	understanding	in	
IOTN	than	DAI	for	determining	orthodontic	treatment	need	in	patients.	
 


