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Innanzitutto vorrei ringraziare da parte del Prof Persin e tutto il dipartimento di
ortodonzia dell’universita statale di medicina e odontoiatria di Mosca la possibilita di
partecipare a questo evento importante e a condividere con voi I'esperienza di attivita
clinica e di ricerca nell’'ambito diagnostico. In particolare parlerd della diagnosi
tridimensionale e la valutazione dell'armonia del tutto il sistema dentofacciale.
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‘protocol FLOW CHART-score

JORT.4TMU()
)ORTO { ) LOWDOSE CONEBEAM () SEGMENTATION ALFA () BETA ( ) ORTHOGONAL () PERSPECTI

IYBa-A()Ba:8 () R/Lcondyle head-Gonion distance (+/-15 mm) o

CALSPINE RELATIONSHIPCO() C1() €2 ) €3 () C4{)€S() C6() Cervical Angle () CoronalBa Ep Angle () RALC
R-CERVICAL SPINE RELATIONSHIP M/M-C1 angle () M/M-C 2/epistropheus angle () M/M-C3 angle ) M/M-C4

contraction (+/-7 mm.) expansion (+/- 7 mm.)

NETWORKS »5 increase 4 decrease)
ER/STERNOCLEIDOMASTOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)

A. TMJ ORTHO. SURG. TREATM. .

iao, Z., & Corre, P. (2014). Three-dimensional archite
nalysis. International journal of oral and i
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e 3D occlusion tmj spine dy
orotocol FLOW CHART-score

() ORTO () LOWDOSE CONEBEAN (X) SEGMENTATION ALFA ( ) BETA () ORTHOGONAL( )
Ba-A() Ba-B( ) R/L condyle head d (#/-15 mm) occlusal plane asimmetry (-

Y UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm.) adenoids/tonsils

AL SPINE RELATIONSHIP M/M-Clangle () M/M-C2/epistropheus angle ( ) M/M-C3 angle() WM—O‘&"!&\

NERELASHIONSHIP third cervical vertebra distance (+/-10mm.) first/fifth cervicalvertebra angle lordotic(-15") cifotic(+15°%);

YLE SHAPE/ANATOMY curvature(5°-45°) flattening(1-3) cortical collapse{1-3) osteofitosis (1-4)
ANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-L cuspid bicuspid width (-

BULAR contraction (+/- 7 mm.) expansion (+/- 7mm.)
PAIN NETWORKS (+5 increase -4 decrease)
SETER/STERNOCLEIDOMASTOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)

ICS (]FESTRZF#CE‘TWPOS'IURE' MODIFIED ARNETT McLAUGHLIN CEPHALOMETRICS NHP+TVL+FP() 3D

ASHIONSHIP third cervical vertebra distance (+/-10mm.) first/fifth cervical vertebra angle lorddﬂ»ls'}dﬁﬂﬂ_['

SCORE 0-6 light 7-11 mild 12-33 severe
V. TMJ ORTHO. SURG. TREATM.







SHAPE/ANATOMY curvature(5*-45") flattening(1-3) cortical collapse|1-3) osteofitosss {1-4)
DIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width [+/- 1m1uwm
mmumn:mmwwmm|

\ mtosm.cm
INSERTION yricthylenght {+/-10mam.|
EVRICS () FESTAZFACE® TMIPOSTURE® MODIFEDARNETT McLAUGHLUIN CEPHALOMETRICS NHP4TVLAFR() 30

1P third cervicalvertebra distance (+/-10mm. ) frst/fth cervical vertebra angle lordotiel-15%)

RE 0-6 light 7-11 mild 12-33 severe
1. TMJ ORTHO. SURG. TREATM. |

(2018). A 3D stereotactic atlas of the adult human sku
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e 3D occlusion tmj spine dy
orotocol FLOW CHART-score

() ORTO () LOWDOSE CONEBEAM ( ) SEGMENTATION ALFA ( ) BETA { ) ORTHOGONAL ()|
Ba-A() Ba-B( ) R/L condyle head d (#/-15 mm) occlusal plane asimmetry (-

Y UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm.) adenoids/tonsils

AL SPINE RELATIONSHIP M/M-Clangle () M/M-C2/epistropheus angle ( ) M/M-C3 angle() WM—O‘&"!&\

NERELASHIONSHIP third cervical vertebra distance (+/-10mm.) first/fifth cervicalvertebra angle lordotic(-15") cifotic(+15°%);

SHAPE/ANATOMY curvature(5°-45°) flattening(1-3) cortical collapse{1-3) osteofitosis (1-4)
ANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-L cuspid bicuspid width (-

BULAR contraction (+/- 7 mm.) expansion (+/- 7mm.)

PAIN NETWORKS (+5 increase -4 decrease)
R/STERNOCLEIDOMASTOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)

ICS (]FESTRZF#CE‘TWPOS'IURE' MODIFIED ARNETT McLAUGHLIN CEPHALOMETRICS NHP+TVL+FP() 3D

ASHIONSHIP third cervical vertebra distance (+/-10mm.) first/fifth cervical vertebra angle lorddﬂ»ls'}dﬁﬂﬂ_['

SCORE 0-6 light 7-11 mild 12-33 severe
V. TMJ ORTHO. SURG. TREATM.
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“P+TVL+NHP ALFA SEGMENTATION STEP 6 cephalometrics

'3 > FESTA2FACE® TMJPOSTURE® modified ARNETT McLAUGHLIN'
CEPHALOMETRICS

Initial Progress Final
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u()
[} LOWDIOSE CONEBEAM () SEGMENTATION ALFA () BETA( ) ORTHOGONAL()
32-4(18a-8 () RAL condyle head-Gonkn distance (+/-15 mm) occhusal plane asim

'lemmmmumvs turbinate hypertrophy (+1/4mm. ) ads

SPINE RELATIONSHIPCO(€1() €2 ()C3 () C&()€5 () C6() Genvical Angle () CoronalBa Ep Angle () RA
VICAL SPINE RELATIONSHIP M/M-C1angle () M/M-C2/epistropheus angle () M/M-C3 angle (| M/M-C4

{E RELASHIONSHIP third cervical vertebra distance (+/-10mm. ) first/fifth cervical vertebea angle lordaticf-15") cifotic (+
(2rmem Centered 2mm. Forward 1/3mm. Up 1/3mm. Down 1/3mm
{5"-45") flattening(1-3) cortical collapse{1-3},

csteofitoss (1-4) |
SBONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-t cuspid bicuspid width [+

: mummmmumm)
contraction (+/-7 mm.) expansion (+/- 7 mm.)

widthylenght (+/
ETT MCLAUGHLIN CE!

third cervical vertebra distance (+/-10mm. ) first/fifth cervical vertebra angle

'SCORE 0-6 light 7-11 mild 12-33 severe

curacy of different modalities to record natural head position in 3 dimensions: a

and Maxillofacial Surgery, 74(11), 2261-2284.

-n.s.{:uns) Nmtnlposlﬂmufﬂ'lehmd revi

14



FESTA2FACE® TMJPOSTURE® MODIFIED ARNE

McLAUGHLIN CEPHALOMETRICS INITIAL
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ORTO () !-=-"|trnummu
83-A()82:8 | /L condye head Gomion dstance (+/-15 mm) occusalpane

APHY UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm. | ade
)
SPINE RELATIONSHIP M/M-C1 angle | ) M/M-C2/epistropheus angle () M/M-C3 angle )
P third cervical vertebra distance +/-10mm. | first/fifth cervical vertebra angle lordotic(-15°

FOSSARELATIONSHIP (2mm., Back Omm. Centered 2mem. Forward 1/3mm. Up 1/3mem. Down 1/3mm
> ANATOMY curvature(S'-45") flattening1-3) cortical collapse{1-3) csteofitosss {14)

CROSS SECTIONS BONE REDUCTION/INCREASE cortical plate width [+/-1 men. | R-L cuspid bicus pid width (8

{lm-mm'wwuu' MODIFIEDARNETT McLAUGHLIN CEPHALOMETRICS NHPTVLAFP() 30

TREATM. TMJ ORTHO. SURG. TREATM.

: Kula, K. (2017). Accuracy and reliability of landmark-based, surface-based ‘and vox

superimposition methods. Orthodontics & craniofacial research, 20|

A.C.,Paniagua, B., .. &Ribera, N. (2019]. 3D superimposition of crani
Orthodontics & craniofacial research, 22, 213-220.
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AL SLICE TELERADIOGRAPHY

FINAL (XXX>XX)
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) ALFA () BETA( ) ORTHOGONAL ()
PHY Ba-4 () Ba-8 () R/L condyle head Gonion distance (+/-15 mm) occl

R/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm. ) ade
d m-mmmmma Airways( )

SPINE RELATIONSHIPCO()C1() €2 () €3 () €4{)CS() C6() Cervical Angle ( ) Coronal BaEp Angle () R/L!
CERVIC M/M-C1angle () M/M-C2/eptstropheus angle () M/M-C3 angle ) M/M-Cdan

RELASHIONSHIP third cervical vertebea distance (+/-10mm. ) first/fifth cervical vertebra angle lordoticl-15*) cifot
DYLE FOSSA RELATIONSHIP (2mm. Back Omm. Centered 2mm. Forward 1/3mm. Up 1/3mm. Down 1/3mm
SHAPE/ANATOMY curvature{S*-45") Rattening(1-3) cortical collanse{1-3) osteofitosis (1-4)
BULAR CROSS-SECTIONS BONE REDUCTION,/INCREASE myjmw:mn-tgmm
OMS BODY LENGHT REDUCTION/INCREASE { +/-10mm)
AR contraction (+/- 7 mm. | expansion [+/- 7 mm.)
NETWORKS [+5increase 4 decrease)
STERNOCLEIDO DIDELS STERNAL INSERTION width/lenght +/-10mm. )

cs |)Mmmmmmummmmmnm 0SCOWC

P third cervical vertebra distance (+/-10mm.) first/fifth cervical vertebra angle lordotic

N SCORE 0-6 light 7-11 mild 12-33 severe
TMJ ORTHO. SURG. TREATM,

& Cervantes-de Gortari, J. (2018). Flow and air cond tion
. Medical & biological engineering &
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Initial

LATERAL SLICE TELERADIOGRAPHY
UPPER/MEDIUM/LOWER AIRWAYS

Progress Final
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FRONTAL SLICE TELERADIOGRAPHY
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AXIAL SLICE TELERADIOGRAPHY
UPPER/MEDIUM/LOWER AIRWAYS (X>X)
PROGRESS

=
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15.3 mm
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Ba-A()8a-8() R/Lcondyle head-Gonion distance (+/-15 mm) occlus

o A
| sleep apnea (+/-) Ramus Retromolar-C2-Medium Airways| )
CAL SPINE RELATIONSHIPCO()C1() €2() €3 () C4()C5() C6() Cervical Angle () CoronalBaEp Angle( ) | £
ERVICAL SPINE RELATIONSHIP M/M-C1angle () M/M-C2/epistropheus angle () M/M-C3 angle { ) M/M-CA angle

E RELASHIONSHIP third cervical vertebra distance (+/-10mm.) first/fifth cervical vertebra angle lordoticl-15") cifotis
CONDYLE FOSSA RELATIONSHIP (2mm. Back Omm. Centered 2mm. Forward 1/3mm. Up 1/3mm. Down 1/3mm
mmmmwwlmm -3) cortical collapse{1-3) pstecfitosts (14)

RCROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/- 1mjmgmw

mmmum[.r -10mm)
: contraction (+/- 7 mm.) expansion (+/- 7 mm.)
1 m[osm-nm
EIDOMASTOIDEUS STERNAL INSERTION width/lenght {+/-10mm. )
FESTAZFACE® TMJPOSTURE® MODIFIEDARNETT MCLAUGHLIN CEPHALOMETRICS NHPYTVLAFP() 3D A

IP third cervical vertebra distance (+/-10mm. ) first/fifth cervical vertebra angle lordotic(-15*)cift

N SCORE 0-6 light 7-11 mild 12-33 severe
, TMJ ORTHO. SURG. TREATM.

4, R., Lacman, J., & Benes, V. (2017). Vertebral artery and
and 3D CT angiography in normal Czech population:
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INITIAL

R/L PONTICULUS POSTICUS (X>X)
PROGRESS FINAL
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occlusion tmj spine
otocol FLOW CHART-score

ATMI()
ORTO ( ) LOWDOSE CONEBEAM () SEGMENTATION ALFA () BETA ) ORTHOGONAL ()
\DIOGRAPHY Ba-A ) Ba-B ) R/L condyle head-Gonion distance (+/-15mm) o i
UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy(+1/4mm.) ad
(+/+) Ramws| . Alrways{)

CALSPINE RELATIONSHIP AC1 () A-C2{) A-C3 () A-C4[) A-C5 () Coronal Ba Ep Angle () RALCO-Ep Distance ()

CERVICAL SPINE RELATIONSHIP M/M-C1angle () M/M-C2/gpistropheys angle () M/M-C3 angle () M/M-Cd angle )

FOSSARELATIONSHIP (2mm. Back Omm. Centered 2mm. Forward 1/3mm. Up 1/3mm. Down 1/3mm
DYLE SHAPE/ANATOMY curvature{5*-45") flatteningl1-3) cortical collapse{1-3) osteofitosis (1-4)
f/MANDIBULARCROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-L cuspid bicuspid width
ONSBOOY LENGHT REDUCTION/INCREASE | +/-10mm)
R contraction (+/-7 mm.) expansion (+/- 7 mm.)
NETWORKS (+5 increase -4 decrease)
ER /STERNOCLEIDOMASTOIDELS STERNAL INSERTION width/lenght (+/-10mm. )

RICS () FESTAZFACE® TMJPOSTURE® MODIFIED ARNETT MCLAUGHLIN CEPHALOMETRICS NHP+TVL+FP () 3D MOS

N SCORE 0-6 light 7-11 mild 12-33 severe
TMJ ORTHO. SURG. TREATM..
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LATERAL SLICE CERVICAL SPINE RELATIONSHIP
(X>X)

INITIAL PROGRESS FINAL
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CORONAL SLICE CERVICAL SPINE RELATIONSHIP
Coronal Ba Ep Angle () R/L CO-Ep Distance () (X>X)
INITIAL PROGRESS FINAL
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e 3D occlusion tmj spine dy
protocol FLOW CHART-score

ORTATMI ()
() ORTO ( ) LOWDOSE CONEBEAM ( ) SEGMENTATION ALFA ( ) BETA ( ) ORTHOGONAL( )
RADIOGRAPHY Ba-A ( ) Ba-B ( ) R/L condyle head-Goni (+/-15 mm) occlusal plane

ADIOGRAPHY UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm.) adenoids/tonsils hyp
n)sleep apnea (+/-) Ramus Retromolar-C2-Medium Airways( )

ICALSPINE RELATIONSHIP A-C1{ ) A-C2 ( ) A-C3( ) A-CA() A-C5 () Coronal Ba Ep Angle () R/L CO-Ep Distance()
R-CERVICALSPINE RELATIONSHIP M/M-Clangle () M/M-C2/epistropheus angle () M/M-C3 angle () M/M-C4 angle |

NDYLE FOSSA RELATIONSHIP (2mm, Back 0mm, Centered 2mm. Forward 1/3mm.Up 1/3mm. Down 1/3mm
CONDYLE SHAPE/ANATOMY curvature(5°-45°) flattening(1-3) cortical collapse(1-3) osteofitosis (1-4) ]
LARY/MANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1mm.) R-L cuspid bicuspid width
\R CROSS-SECTIONS BODY LENGHT REDUCTION/INCREASE ( +/-10 mm)
AR contraction (+/- 7 mm.) expansion (+/- 7mm.)
PAIN NETWORKS (45 increase -4 decrease]
R/STERNOCLEIDOMASTOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)
() FESTA2FACE® TMIPOSTURE® MODIFIED ARNETT McLAUGHLIN CEPHALOMETRICS NHP+TVL+FP() 3D MOS!

SCORE 0-6 light 7-11 mild 12-33 severe
V. TMJ ORTHO. SURG. TREATM.
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A-Céangle ()

SMV SLICE MAXILLO/MANDIBULAR-CERVICAL

E RELATIONSHIP INITIAL

M/M-C2/epistropheus angle ( ) M/M-C3 angle ( ) M/M-C4 angle ( ) M/M-C5

32



IP PROGRESS

gle () M/M-CZ2/epistropheus angle () M/M-C3 angle ( ) M/M-C4 angle () M/M-C5
M-C6angle ()

SMV SLICE MAXILLO/MANDIBULAR-CERVICA
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SMV SLICE MAXILLO/MANDIBULAR-CERVICAL
SPINE RELATIONSHIP FINAL (X>X)

M/M-Clar;gle () M/M-C2/epistropheusangle ( ) M/M-C3 angle ( ) M/M-C4 angle ( ) M/M-C5
angle () M/M-C6angle ()
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otocol FLOW CHART-sco
Ba-A()Ba-8() R/Lcondyle head-Gonion distance (+/-15 mm)

SPINE RELATIONSHIPA-C1()A-C2() A-C3 () A-C4({) A-C5 () CoronalBa Ep Angle ) R/LCO-Ep Distance ()
. SPINE RELATIONSHIP M/M-C1 angle () M/M-C2/epistropheus angle (| M/M-C3 angle( ) M/M-C4an

FOSSARELATIONSHIP Lateral Pole () Center () Medial Pole { ) 2mm. Back Omm. Centered 2mm. Forward

CONDYLE SHAPE/ANATOMY curvature(s"-45") flattening{1-3) corticalcollapse{1-3) osteofitoss (1-4)
(/MANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-L cuspid bicuspid width (+
| CROSS-SECTIONS BODY LENGHT REDUCTION/INCREASE (+/-10 mm) i
contraction +/-7 mm.) expansion +/- 7 mm.)
NETWORKS [+5increase -4 decrease)

OIDEUS STERNAL INSERTION widthlenght (+/-10mm.) ]
() FESTAZFACE® TMIPOSTURE ® MODIFIEDARNETT MCLAUGHLIN CEPHALOMETRICS NHP+TVL+FP( ) 30 MO

E 0-6 light 7-11 mild 12-33 severe
‘TMJ ORTHO. SURG. TREATM.

. (2018). Three-dimensional CBCT images
d skull base. Dentomaxillofacial Ra
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4.3 Af,mm

NAL SLICE CONDYLE FOSSA RELATIONSHIP

PROGRESS

FINAL (XX

A,
44444444
4.3 mnf

36



RAL SLICE CONDYLE FOSSA RELATIONSHIP.
PROGRESS FINAL(XXX>!
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ERAL SLICE R CONDYLE FOSSA RELATIONSHIP

PROGRESS
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D occlusion tmj sp
protocol FLOW CHART-score

ATM ()
() ORTO ( ) LOWDOSE CONEBEAM ( ) SEGMENTATION ALFA ( ) BETA ( ) ORTHOGONAL( )
DIOGRAPHY Ba-A ( ) Ba-B ( ) R/L condyle head-Goni (#/-15 mm) occlusal plane asir

RADIOGRAPHY UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm.) adenoids/tonsils b
n)sleep apnea (+/-) Ramus Retromolar-C2-Medium Airways( )

SPINERELATIONSHIP A-C1() A-C2 ( ) A-C3( ) A-C4() A-C5 () Coronal Ba Ep Angle () R/L CO-Ep Distance()
RVICALSPINE RELATIONSHIP M/M-Clangle () WM{zlepcmopheusangleuMm-aan;ieum-um:

NDYLE FOSSA RELATIONSHIP Lateral Pole () Center () Medial Pole () 2mm. Back Omm. Centered 2mm. Fomwdmm :

DYLE SHAPE/ANATOMY curvature(5*-45°) fl g1-3) cortical collapse{1-3) osteofitosis (1-4)

{/MANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1mm.) R-Lcuspid bicuspid width

R CROSS-SECTIONS BODY LENGHT REDUCTION/INCREASE ( 4/-10 mm)

LAR contraction (+/- 7 mm.) expansion (+/- 7mm.)

PAIN NETWORKS (+5 increase -4 decrease)
TERNOCLEIDOMASTOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)

) FESTA2FACE® TMIPOSTURE® MODIFIED ARNETT McLAUGHLIN CEPHALOMETRICS NHP+TVL+FP() 3D A

SCORE 0-6 light 7-11 mild 12-33 severe
V. TMJ ORTHO. SURG. TREATM.
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)RONAL SLICE CONDYLE SHAPE/ANATOMY
1A PROGRESS
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AL /SLICE MAXILLARY/MANDIBULAR CROS
ONS BONE REDUCTION/INCREASE (X>X)

PROGRESS
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: a'rgtocol FLOW CHART-score
(lmcwml:mnmmnmnumu 3
RAPHY Ba-A ()Ba-8 () R/L condyle head-Gonion distance (+/-15 mm) oc
UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrohy (+1/4mm. ) adeno
Mm—tcr:mmmamm

SPINE RELATIONSHIPA-C1()A-C2 () A-C3 () A-C4{) A-CS () Coronal BaEp Angle ( ) R/LCO-Ep Distance )
RVICAL SPINE RELATIONSHIP M/M-C1 angle () M/M-C2/epistropheus angle () M/M-C3 angle | ) M/M-C4

FOSSARELATIONSHIP LateralPole () Center () Medial Pole () 2mm. BackOmm. Centered 2mm. Forward 1/3mm.

SHAPE/ANATOMY curvature{s"-45") flattening(1-3] cortical collapse{1-3) osteoftosis 14)

)N SCORE 0-6 light 7-11 mild 12-32 severe
V. TMJ ORTHO. SURG. TREATM.

53 nt, M., Gruppioni, G., & Hublin, J. J. {2014} Guid
inoid teeth. American Journal of Phy
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LATERAL SLICE CONDYLE SHAPE/ANATOMY

INITIAL

FINAL
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SPINE RELATIONSHIPA-C1 () A-C2() A-C3 () A-C4[ ) A-CS () Coronal Ba Ep Angle ( ) R/LCO-Ep Distance()
IVICAL SPINE RELATIONSHIP M/M-C1angle () M/M-C2/epistropheus angle () M/M-C3 angle () M/M-C4 ang

(CONDYLE FOSSARELATIONSHIP Lateral Pole () Center | ) Medial Pole ) 2mm. BackOmm. Centered 2mm. Forward 1/3mm. |

CONDYLE SHAPE/ANATOMY curvature(S" 45"} flattening{1-3) cortical collapse{1-3) osteofitosis (1-4)
BULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1mm. ) R-L cuspid bicuspid width
R CROSS-SECTIONS BODY LENGHT REDUCTION/INCREASE (+/-10mm)
R contraction {+/- 7 mm. ) expansion [+/- 7 mm.)
NETWORNS [+5 increase -4 decrease)
RNOCLEIDOMASTOIDELS STERNAL INSERTION width/lenght {+/-10mm.)

5 [lwnm’w MODIFIEDARNETT MCLAUGHLIN CEPHALOMETRICS. NHP+TVL4+FP| ) 30 MOSCOW(

SCORE 0-6 light 7-11 mild 12-33 severe
vi. TMJ ORTHO. SURG. TREATM.

A., Kucsera, A., & Barabis, J. (2017). Lower fai
tomography: a clinical pilot study. Oral
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ANDIBULAR CROSS-SECTIONS B:

REDUCTION/INCREASE
PROGRESS
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ANDIBULAR CROSS-SECTIONS BODY
REDUCTION/INCREASE
PROGRESS FINAL (X:
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0
_m::mmnmmwmumaumu
PHY Ba-A () Ba-8 () R/L condyle head-Gonlon distance (+/-15 mm) occlu
! UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy [+1/4mm. ) ade
ww-l.&mmmamm

SPINE RELATIONSHIPA-C1{)A-C2( ) A-C3 () A-C4{ ) A-C5 () CoronalBa Ep Angle ( ) R/ALCO-Ep Distance ()
ERVICAL SPINE RELATIONSHIP M/M-C1angle () M/M-C2/epistropheus angle () M/M-C3 angle ) M/M-C4.

WLE FOSSA RELATIONSHIP Lateral Pole () Center () Medial Pole { ) 2mm. BackOmm. Centered 2mm. Forward 1/

SHAPE/ANATOMY curvature(s*-45") flatteningf1-3) cortical collapse{1-3) osteofitosts [1-4)

LA contraction (+/-7mm. | exgansion [+/- 7 mm.)
PMETWORKS {5 pcrons 4 et

Anastasi, G., Festa, M., Capuli S,.&Tenw. S. (2010). Maidllsrvand_
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D occlusion tmj sp
protocol FLOW CHART-score

ATM ()
() ORTO ( ) LOWDOSE CONEBEAM ( ) SEGMENTATION ALFA ( ) BETA ( ) ORTHOGONAL( )
DIOGRAPHY Ba-A ( ) Ba-B ( ) R/L condyle head-Goni (#/-15 mm) occlusal plane asir

RADIOGRAPHY UPPER/MEDIUM/LOWER AIRWAYS turbinate hypertrophy (+1/4mm.) adenoids/tonsils b
n)sleep apnea (+/-) Ramus Retromolar-C2-Medium Airways( )

SPINERELATIONSHIP A-C1() A-C2 ( ) A-C3( ) A-C4() A-C5 () Coronal Ba Ep Angle () R/L CO-Ep Distance()
ALSPINE RELATIONSHIP M/M-Clangle () M/M-C2/epistropheusangle ) M/M-C3 angle ) M/M-C4 m

NDYLE FOSSA RELATIONSHIP Lateral Pole () Center () Medial Pole () 2mm. Back Omm. Centered 2mm. Fomwdmm :

CONDYLE SHAPE/ANATOMY curvature(5°-45°) fl g(1-3) cortical collapse{1-3) osteofitosis (1-4)
/MANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-Lcuspid bicuspid width
R CROSS-SECTIONS BODY LENGHT REDUCTION/INCREASE { +/-10 mm)
LAR contraction (+/- 7 mm.) expansion (+/- 7mm.)
IN NETWORKS (+5 increase -4 decrease)
TERNOCLEIDOMASTOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)
) FESTA2FACE® TMJPOSTURE® MODIFIED ARNETT McLAUGHLIN CEPHALOMETRICS NHP+TVL+FP() 3D N

SCORE 0-6 light 7-11 mild 12-33 severe
V. TMJ ORTHO. SURG. TREATM.
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D occlusion tmj spine
ocol FLOW CHART-sco
)

DIOGRAPHY Ba-A () Ba-8 ) R/L condyle head-Gonion distance (+/-15 mm) occ!

ELERADIOGRAPHY UPPER/MEDIUMYLOWER AIRWAYS turbinate hypertrophy (+1/4mm. ) ade
apnea (+/-) Ramus Retromolar-C2-Medium Airways| )

DYLE SHAPE/ANATOMY curvature(s'-45') flatteningi1-3) cortical collapse(1-3) osteoftosis (1-4)
XY/MANDIBULAR CROSS-SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-L cuspid bicuspid width
CROSS SECTIONS BODY LENGHT REDUCTION/INCREASE (+/-10mm) d
ULAR contraction (+/- 7 mm.} expansion (+/- 7 mm.}
PAIN NETWORKS [+5 increase -4 decrease)
STOIDEUS STERNAL INSERTION width/lenght (+/-10mm.)
TMIPOSTURE® MODIFIED ARNETT MCLAUGHLIN CEPHALOMETRICS NHP+TVL+FP() 30 M .

'SCORE 0-6 light 7-11 mild 12-33 severe
] . TMJ ORTHO. SURG. TREATM.

shl, M., Hollins, M., McGlone, F., & Essick, G. (2010). T
ponse to tactile stimulation. The Journal of Pai
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CORTICAL/SUBCORTICAL fMRI PAIN NETWORKS
INITIAL PROGRESS (XXX>X)
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UPPER/MEDIUM/LOWE!
) mawwlmmmammj

SPINE RELATIONSHIPA-C1() A-C2() A-C3 () A-C4{) A-CS () Coronal Ba Ep Angle ( ) R/LCO-Ep Distance ()
LAR-CERVICAL SPINE RELATIONSHIP M/M-C 1 angle || M/M-C2/epistropheus angle (| M/M-C3angle () n

E CONDYLE FOSSA RELATIONSHIP Lateral Pole () Center () Medial Pole { ) 2mm. BackOmm. Centered 2mm. Forward 1/3mm.

E CONDYLE SHAPE/ANATOMY curvature{s*-45") flatteningf1-3) corticalcollapse(1-3) osteoftosis 1-4)

ARY/MANDIBULAR CROSS SECTIONS BONE REDUCTION/INCREASE cortical plate width (+/-1 mm.) R-L cuspid bicuspid width
CROSS-SECTIONS BODY LENGHT REDUCTION/INCREASE ( +/-10mm) i
BULAR contraction (+/- 7 mm.) expansion|+/- 7 mm.)

RIPAINNETWORKS +5 increase -4 decrease)

SETE INOCLEIDK ERNAL/clavicular INSERTION width/lenght (+/-10mm.)
CS (}wmrmmnmmumm CEPHALOMETRICS NHP+TVL+FP () 3D MOSCO

'SCORE 0-6 light 7-11 mild 12-33 severe
MJ ORTHO. SURG. TREATM.

, A., Nahas-Scocate, A. C., Appenzeller, S., & Costa,
wﬂhjuvenile systermclupuserymemamus.A Cros:
craniofacial research, 7(2), 89-94.
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JRONAL/LATERAL MASSETER/STERNOCLEIDOMASTO

STERNAL/clavicular INSERTION
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 posture 3D occlusion tmj spine dysfuncti
protocol FLOW CHART-score

INITIAL 27 > FINAL1

SCORE 0-6 light 7-9 mild 10-16 severe
M. TMJ ORTHO. SURG. TREATM.
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se conebeam-Chieti Univ. protocol

\

Chieti-Moscow Univ. 3D protocols

"

) — Model Scanner Moscow Univ. protoc
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e positions: when we however nee

59



| POSTURE occlusion tmj spine dysfunction di

ation main problems
ues analysis: TVL and NHP a
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» una struttura tridimensionale percio anal
ue piani sarebbe ingusto»

-

.M. et al., 1992)

grammetria @

gli standard 3D che si potrebbero utilizzare ¢o
| delle anomalie dentofacciali

Cercando di superare guesto problema la
Scuola del prof. Persin ha messo a punto una
serie di ricerche con un unico obbiettivo:
trovare gli standard di riferimento per la
tecnologia 3D
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;tem state by using 3D
models

-

ACE AESTHETICS

® DIAGNOSTICS OF DENTITIONS
DIAGNOSTICS OF OCCLUSION

® DIAGNOSTICS OF JAW BONES
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ICS DETERMINATION

el viso con
D Scanner

Scanner Broadway 3D —
telecamera tridimensionale

Per la scansione della testa noi utilizziamo lo scanner broadway 3D

E' una telecamera tridimensionale che scannerizza la superficie degli oggetti nella
modalita video.

Il processo della scansione e' molto semplice. Basta prendere la telecamera e fare un
giro attorno all'oggetto. Poi il software trasformera in automatico diversi immagini in
una unico immagine tridimensionale.

Lo scanner Broadway e' ad alta velocita di scansione - circa 1,5 min di pixel al secondo.
Questo permette di effettuare la scansione in tempi 10 volte piu brevi rispetto agli
scanner laser mantenendo altissima precisione e risoluzione dell'immagine.

Inoltre grazie alla modalita video questo scanner permette di effettuare la scansione
degli oggetti in movimento, che puo essere estremamente utile in medicina.
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Il modello tridimensionale dell’intero complesso cranio facciale e' uno strumento
diagnostico di potenzialita elevate.
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Punti T
antropometrici
facciali

7
5

\lr
Y

)]

e T

E all'interno di questa cartella virtuale e' possibile visualizzare il modello della testa e
delle arcate in tutte le proiezioni possibili. Come vedete possiamo girarlo a nostro
piacimento ed eventualmente applicare i punti antropometrici che useremo poi in
seguito per l'analisi facciale. La cosa importante e' che con il modello tridimensionale
abbiamo accesso a tutte le aree del viso del paziente e delle arcate dentarie come se
avessimo il modello in mano. Percio la nostra percezione e assolutamente la stessa che
siamo abituati ad avere con il modello in gesso.
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Visualizzazione dei parametri antropometrici

sybrmocpanos | Mapasetpe mogent

Hopenn
Bepxnan uemocTs.stl
Hitscnaa weniocT.stl
lonosa.stl

Basandosi sui punti antropometrici che abbiamo applicato il software puo effettuare le
misurazioni, tracciare i piani facciali di riferimento ed eseguire varie analisi
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Per I'analisi facciale tridimensionale si utilizza come riferimento il Porion cutaneo, la
linea Po-n e il piano extraorale PL, di cui parleremo in seguito. Per valutare la simmetria
facciale utilizziamo il triangolo formato da punto nasion e due punti porion destro e

sinistro.
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" : Analisi facciale

possiamo scegliere che tipo di analisi facciale utilizzare ed il sistema effettua le
misurazioni e ci comunica il risultato
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Modello completo 3D “Testa-arcate dentarie” LB

" - 2 e )
-— 9
50 soggetti di eta 21-23

con normo-e maloc

In questo modo sono stati ottenuti i modelli tridimensionali completi testa-dentizione di
50 soggetti di eta compresa tra 21 e 23 anni con normo- e malocclusione. Ee stata
eseguita I'analisi cefalometrica tradizionale e I'analisi antropometrica del modello
tridimensionale utilizzando gli stessi parametri.

70



ION OF FACE AESTHETICS
ION DEVELOPMENT REGARDING
 POINT
The index of face aesthetics proposed by Slabkovskaya A. an

Face F

parametersin
frontal plane

gl-sn/sn-me
Average value 1.00
standart deviation 0.03
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ace parameters in frontal plar
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¥

gl-sn-pg
Average value 168°
standart deviation 2°
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Face parameters in sagittal plane

Average value 1.2
standart deviation 0.1
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Materials and methods

ined and the
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and methods

n from Po point to specified points gives
ation of face soft-tissue and bone p
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PROF. PERSIN:

PERSIN HARMONY 2

The computer program for soft-
tissue and bone parameters
evaluation, regarding to Po point,
was developed based on received
data

Chernovskiy M. 11y Om 26/11/2018
Measurement Value Units Mean
Po-N 94,6|mm 0,0
Po-pn 123,9|mm 0,0
Po-sn 111,4|mm 0,0
Po-sto(U) 115,5|mm 0,0
Po-sto(med) 115,6{mm 0,0
Po-stoL) 115,6{mm 0,0
Po-sm 121,7|mm 0,0
Po-Pg 123,7|mm 0.0
Po-Me 119,9|mm 0,0
Po-A 95,9|mm 0,0
Po-B 113,6/mm 0,0
Po-1U 105,9|mm 0,0
Po-1L 107,0lmm 0,0
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Besides, index
parameters
were proposed
regarding to
Po-N line

2]
‘e Po-N/ Po-pg

o Po-N/ Po-1=0.93

é Po-N/ Po-pn=0.81
é Po-N/ Po-sto=0.86

In patients with physiologic

occlusion index values a
and initial compared t
parameters evaluated
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| occlusion (class I11) <0.82

index
Po-N / Po-Pg
=0.82
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DIAGNOSTICS OF FACE AESTHETICS by using 3D models
from the Po point to soft-tissue orthodontic points

Parametri lineari utilizzati

Per valutare i parametri facciali & stato utilizzato utilizzato il punto Po come punto
di riferimento dal quale sono stati tracciati i vettori ai tutti i punti del profilo dei
tessuti molli
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Risultati
ZLP

Modello 3D cefalometrico

20,3 21,6

13 12

| valori del angolo LP sul tracciat
modello 3D si differenziano di 6% e |
differenza é statisticamente significativa

E poi sono stati comparati i dati ottenuti con I'analisi cefalometrica tradizionale e
il modello 3D. Sono stati riscontrati dati discordanti. Si € visto che lo stesso
parametro puo avere valori diversi. Per esempio, valori deli’ angolo LP sul tracciato
e sul modello 3D si differenziano del 6% e la differenza e statisticamente significativa
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/0OcL/PL

Piano occlusale sul Piano occlusale sul
tracciato modello 3D

Le misurazioni dell’angolo ZOcP/PL sul tracciato e sul modello 3D non si differenziano

Altri parametri, invece, coincidono. Come, per esempio, l'inclinazione del piano
occlusale alla linea PL.

Il vantaggio che si ha con il modello 3D e che si possono effettuare due misurazioni
separate per il lato destro ed il lato sinistro.
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Scansione dei
modelli in gesso

e della testa

Per correggere questa discrepanza e stato realizzato un modello tridimensionale della
testa e della arcate dentarie
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Archivio virtuale dei modelli studio

Modello 3D ¢
la registrazic

ot

Modelli 3D delle arcate in
occlusione

Innanzitutto si effettua una scansione dei modelli in gesso con uno scanner 3D.
Scannerizzando i modelli studio & stato possibile creare un archivio virtuale dei modelli e
questo di per se e gia di gran vantaggio per la gestione dello studio odontoiatrico.
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originali in gesso

Il computer ottiene il modello virtuale, controlla automaticamente la qualita della
scansione, rivela i difetti e in caso di necessita ripete la scansione di queste area per
ottenere il modello corretto.
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Scansione della
registrazione del morso

Dopo la scansione dei modelli il software chiede di posizionare la registrazione del
morso in silicone
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Sovrapposizione dei
modelli con la
registrazione del morso

Qua vediamo la sovrapposizione del modello con la registrazione del morso
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Ortho 3D
Opmodonmuyecsan

en ) e

Software package

for work with digital models

Digital anthropometry of dentit
Digital cephalometry

Virtual set up

Braces positioning

Modeling of transfer tem
indirect fixation
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Working with digital models in the clinic

¥ orthodontic lay,
for digital
diagnostics
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Teeth plaster models

3D digital models
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Technology of digital 3D models creation

5 - Teeth casts +r
m occlusion

A -

LY

v
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ation and engraving of teeth plaster models

orthodontic 13,
for digital
diagnostics
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s B:sCaning of plaster model
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Digital diagnostic models

Operated by dental technician
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Digital anthropometr
dentitions

* The proportionality of the upper and
lower jaws teeth size

« Estimation of the dentitionssize in the
sagittal and transversal directions (width
and length)

* Evaluation ofthe apical bases size

* Calculation ofteeth and dentitions various
linear and index parameters

Automatic entry of measuremer
into the MSUMD protocol of
anthropometric analysis of de

Questo programma offre un‘ampia gamma di possibilita per le misurazioni e le
analisi di base sui modelli digitali. Le misurazioni utilizzate nelle tecniche
tradizionali vengono effettuate in DDP-Ortho utilizzando strumenti speciali e
sono caratterizzate da alta precisione e facilita di esecuzione. Grazie alle
moderne capacita del programma, possono essere effettuate misurazioni difficili
da eseguire manualmente (analisi dei segmenti della serie di denti, valutazione
della simmetria). Migliorando I'integrazione di piani e segmenti ausiliari con gli
strumenti di misura, il processo di misurazione diventa piu preciso e facile. Il
programma consente di misurare angoli, segmenti e distanze tra oggetti e piani.
Questo programma include la mappa medica del paziente ortodontico, cosi come
il protocollo di antropometria delle file dentali, sviluppato presso il Dipartimento
di Ortodonzia MGMSU. DDP-Ortho supporta il processo di compilazione del
protocollo di antropometria delle file dentali, il vantaggio di effettuare
automaticamente i risultati delle misurazioni dei modelli digitali delle file dentali
nel protocollo di indagine
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- DX e 1A

3D analysis of dental arches in Ortho 3D computer program

i1 vy Orindmh 2003 - 2011
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3D analysis of dental arches in Ortho 3D computer program
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‘3D analysis of dental arches in Ortho 3D computer program
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These distances are marked with colors. The diagra
illustratesthe static contact data between the poir
teeth in the lower and upper jaws.

The horizontal axis is the distance between two oppt

points on the upper and lower jaws

The vertical axis indicatesthe number of points pairs

located in this area. For each distancein the range
0.5 to 1.5 mm.

The scheme allows an approximate estimate th _
occlusal contacts area in various positions of the Ic
relative to the upper jaw.
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S OF OCCLUSION BY US

il
ni--"_uﬁ_n!‘nl-Lr

Soprapponendo i due modelli con la registrazione del morso otteniamo il modello
virtuale delle arcate in occlusione
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Sovrapposizione dei modelli della
testa e delle arcate dentarie

Una volta ottenuti i modelli virtuali delle arcate e del cranio possiamo unirli assieme.
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Template di riferimento

Per questo dobbiamo utilizzare il template di riferimento fatto con I'apposito materiale
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Sovrapposizione dei modelli digitali
delle arcate con il template

Questo template indica al software come posizionare esattamente le arcate nel cranio
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Sovrapposizione della scansione della testa con i modelli
digitalli delle arcate attraverso il template

Poi il software unisce due modelli virtuali con il template
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Inserimento del modello 3D

Dopo di che il modello tridimensionale viene aggiunto alla cartella del paziente
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Mopenn
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E' possibile effettuare anche misurazioni dei denti e delle arcate
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Analisi dei parametri
dentari in riferimento
aipianiLP e PL

Un’altra cosa importante che che si puo fare con questo sistema, avendo a disposizione
il modello completo testa-dentizione, e valutare la posizione delle arcate dentarie nel
cranio con gli stessi piani di riferimento
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Analisi antropometrica

’Pumwmﬁmm—m

Paccroanie ot naccxocna PL 4o Toson ul
Paccromsme or naocxocmi PL 240 Toson sto
Paccrosnme ot naocxocri PL 40 Toswso Il
Paccromrme ot naocxocti PL 40 Tos pg
Paccrommme n - me
Paccrosmme sn - me
Paccrommme n - sto
Paccrosmme sm - me

10 Paccromwme 3n - sto

11 Paccroamme sto - me

12 Paccrosmme cdiR - goR

13 Paccrosmme cdil-gol

14 Paccromsme gl - 5n

15 Paccrosmme sn - pg

16 Paccromwmwe zy - Iy

17 Paccrosmmen - gn

18 Paccrosmmwe oph - gn

19 Yrongl-sn-pg

Alla fine tutti i dati vengono registrati automaticamente in cartella e possono essere
consultati in ogni momento
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occlusale
nistra

Lunghezza del vettore n-M nel 52
casi & uguale a destra e a sinistra,
mentre nel 48% - asimmetrica

Percentuali

Simmetria 52%
Asimmetria meno di 3mm 40%
Asimmetria pin di 3mm 8%

In questo modo si puo valutare la simmetria della posizione dei molari a destra e
a sinistra. Si puo riscontrare la asimetria della posizione dei molari nei 48% dei
casi.
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Diapositiva 113

EV.2 p
Talalaeva Evgeniya Vladimirovna; 01/11/2012



Grado di asimmetria della posizione dei molari
' | sinistra

per il vettore |

Lunghezza Percentuale
dei vettori po-M (a destra e a sinistra)
: | 32% dei casi, mentre nel 68% Simmetria 32%
metrica che indica la posizione
ica dei molari nel piano sagittale ~ AStmmeTia menodi2.Smm 20

Asimmetria pii di 2.5mm 36%

Nel piano sagittale la posizione dei primi molari superiori € asimmetrica nei 68%
dei casi e nei 36% dei casi questa essimmetria e piu di 2,5 mm
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Analisi del modello 3D de

Zpo-n-OcLe M -1

Linclinazione del piano occlusale & Simmetria
etrico a destra e sinistra nel 8 52%
i casi, mentre nel 48% e asimmetrico Asimmetria meno di 5

Asimmetria piu di 5°

Anche l'inclinazione del piano occlusale e simmetrico solo nei 52% dei casi.
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Discrepanza delle olive e dei margini del corpo
mandibolare sulla teleradiografia laterale del cranio

Uno dei problemi con il tradizionale traciato cefalometrico e che non abbiamo la
possibilita di differenziare le misurazioni per il lato destro e quello sinistro.
Questo quadro di discrepanza delle olive e dei margini del corpo mandibolare &
molto tipico della teleradiografia laterale
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ZEPPHOLE

Immagine reale Rappresentazione grafica

Thank You
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