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D Iag n Os Is 3D Clinical Chart/ conebeam lowdose/

Condyle in center of glenoid fossa / | genetic arch
form/cortical plates centered roots/ Root resorption/ Masseter-
Sternolcledomastoideus Lenght-Width

Tre atm e nt 2D Treatment/3D VTO/3D Clinchecks/

Appllances

pliance/lndirect Bonding/Implant Studio for Ortho Solution/Lingual
ArchITPA Arch/Tongue thrusting appliance/Retainer Appliance/Hyrax
Appliance/Herbst Appliance/Forsus Appliance Design/Twin
Block/Surgical Splint/IDB V2
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Case 27 TMJ |_>\ ratrarticular; TMJ Intra/Extraarticular Caucasian
Class II, severe symmetrical short mandible, Bilateral pos terior
maxilla contraction, Surgery First + Damon 3 + virtual Splint +
Orthognatic Surgery
TMJ: Bilateral reciprocal late clicking Severe pain

Temporalis Tendon L, Right Upper Trapezius
Age:33 years Surgery First + 6 Months SLLF to expand maxilla posteriorly 12 Months

retention Passive Aligners+ Tongue /spine exercises
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Airway Volume = 14507.1 mm?

Alrway Volume = 15567.4 mm®
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Airway Volume = 7067 4 mm?*
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Tre atm e nt 2D Treatment/3D VTO/3D Clincheck/ 3D

Treatment

Appllances

pliance/lndirect Bonding/Implant Studio for Ortho Solution/Lingual
ArchITPA Arch/Tongue thrusting appliance/Retainer Appliance/Hyrax
Appliance/Herbst Appliance/Forsus Appliance Design/Twin
Block/Surgical Splint/IDB V2
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Comparison of skulls in the area with strong
inbreeding.-The-distance-between-the-skull-of the
living (right) and that of the probable ancestor is
4000 years
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OPI ARCH >  CONTEMPORARY ARCH

Maxillary occlusal view
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OPI ARCH CONTEMPORARY ARCH

Mandibular occlusal view




Orfodontcs and Genetic evolubion world portal I
W www.felicefesta.it

OPI ARCH CONTEMPORARY ARCH

Maxillary contacts




OPI ARCH CONTEMPORARY ARCH

Mandibular contacts
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IS IT POSSIBILE TO PREVENT
DISTALIZATION/BONE LOSS COUNTEREFFECTS?

3D Indirect Bonding Root
Individualized Prescription

3D Root Individualized Aligner
Prescription




IS IT POSSIBILE TO PREVENT
DISTALIZATION/BONE LOSS COUNTEREFFECTS?

3D Root/Crown Individualized

Aligner Prescription
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(=] ApplianceDesigner - [C:\ProgramData\3Shape\OrthoData\DLR\2016-01-19_11-03_La_Rosa\AppliancesiAppliance\ApplianceTree.3mi]
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Article  Reproducibility of Visual Analog Scale (VAS) Pain
Title: .
Scores to Mechanical Pressure

| = i} Auth Greg Goddard, D.D.S.; Hiroyuki Karibe, D.D.S., Ph.D.;
7} : e : ors Charles McNeill, D.D.S.
N L 5
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\[- \-.\\ . ( ) (o 4 Volume: 22 | Journal Date: July 2004
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How much miofascial pain

heuamathepmtérferetoﬂ yb-ur- :.: \ ) :.-"\""”"“"""' 2 “""""'““_ _ s Abstract: ABSTRACT: This study tested the reproducibility of visual analog scale
— = gl ) ks / | S S I : (VAS) pain scores to measure changes in masseter muscle pain evoked by
daljy life? : f e e N . Eros: maximally tolerable mechanical stimulation over a short time period in healthy

' i : | subjects. This study also evaluated gender differences in reproducibility of VAS
scores to mechanical stimulation. Ten healthy female and eight healthy male
individuals participated in this study. The recordings of VAS pain scores to an
identical mechanical pressure on the masseter muscle were performed at three
different sessions (T1, T2, and T3). The subjects rated their pain on a VAS to a
maximally tolerable stimulus that was at the first session.
The algometer pressure reading was recorded for each subject and then used to
duplicate the same identical mechanical stimulus at each of the three sessions. This
identical pressure was repeated in the same marked spot at six minutes and after
30 minutes. The subjects rated the pain on a VAS to this identical stimulus at each
session. There was no significant difference in VAS pain scores of all subjects at
T1, T2, and T3. There was no significant difference in reproducibility of VAS pain
scores in females compared to males. Intraclass correlation coefficients were 0.811
on the right masseter and 0.844 on the left masseter.
VAS pain scores to mechanical stimulation were reproducible over a short
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TMJ CLINICAL DIAGNOSIS:

ESAME CLIMIDCCY
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EXTRAARTICULAR

the splint therapy. These splints force the mandible to an
anterior position for 24 hours a day. This therapy is
associated to physical therapy, spray and stretch
technique and biofeedback. Once the symptoms are
reduced the clinician can go on to the second step.

Phisical therapy. Tongue exercises+ spine exercises . 6
months
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TMJ CLINICAL DIAGNOSIS: INTRAARTICULAR

ESAME CLINICO
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E. aligners therapy. These a)‘SHSFs bn'tforce the
en > mandible to an anterior position for 24 hours a day.
_‘ “‘n ,,,,,, ESTERND - cap This therapy is associated with tongue exercises.
Sop moo oerea Once the symptoms are reduced (2 months) the
AL S clinician can go on to the second step.

Brapy. Tongue exercises+ spine exercises.
2 months
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Transition from 2D to 3D Orthodontics

1)Segmentation

3)Virtual 2D X-Rays development (lateral>ortophantomography>TMJ>cross
sections>postero-anterior>upper arch submento-vertex>lower arch submento-vertex

4)Virtual 2D Cephalometrics >Transition to 3D cehalometrics

5) Virtual 3D Muscles Dissections: Right Masseter>Left Masseter

>INTRAORALSCANNERS




) Orientation Calibration (rinodontics and Geneiic evelution workd potal I
~ www.felicefesta.it

WVilume:
() Solid: Hard Tizzue

(®) Translucent: Hard Tizzue ~

Orientatior: ~ Front  Right  Left Bottom [Facing Up)]  Top [Facing Down)  Back  Planes of Section [Wiew Only]
Mid-Sagittal Plane

Photos/Surfaces: | Select/Display...

Ise Clipping Slice:

o O
PrDDE

[] Ratate Valume at Planes' Origin
[ Showe Spmmetry Caliper

100 mm w2
O gzﬁ;\'e?ngular take Horizartal
Set 00
Auta Alignment Toal
O Nene Axial Plane
() Using 3-Paint Plane
b ake Horizontal bl ake Wertical

() Using Line

M ake Haorizontal M ake Vertical

Reset Onientation,  Undo Last Move

Fotational Changes from Initial Orientation:
Pitch: 1.33 Roll: -1.50 Yaw: 0.53 Set...
Database Save/Restore:

Save... Restare...
-~ 4dAvy Sow o %o
%% B




@- Orientation Calibration

[ Valume:
() Solid: Hard Tissue

(®) Transucent: Hard Tizsue
PhotosSurfaces | Select/Dizplay...

Usze Clipping Shce:
[ I |
PrdDE
] Ratate Yolume at Planes' Origin

1 Show Symmetry Caliper
10.0 mm = 2

O Shiawe Angular

Caliper: M ake Horizontal

Set | (00

Ao Alignment Tool
) Mone
() Using 3-Pairt Plane
I ake Horizontal I ake Vertical
() Using Line

I ake Horizontal I ake Vertical

Reset Orientation| | Undo Last Move

Ratational Changes from Initial Qrientation:

Pitch: 0.58 Rall -1.43 Yaw: 0.55 Set...

Database 5ave/Restoe:

Save... Restare. ..

Orientation;  Front  Right | eft Bottom [Facing Up]  Top [Facing Down)  Back  Planes of Section [View Only)

Coronal Plane
e

Axial Plane

4dAvyr o o e

%®% H

Othodontics 2 Genei evolution ok pordl
" www.felicefesta.it




Orfodontcs and Genetic evolubion world portal I
% www.felicefesta.it

Orientation;  Front  Right  Left  Bottom (FacingUpl  Top [Facing Down)  Back

Mid-Sagittal Plane

izonta g -
’

Coronal Plane

thical

4dAvy Somw o %o

%% A




Orihodonbics znd Genedic evclution world portal

W www.felicefesta.it

TMJ/ORTHODONTICS CLINICAL CHART

Transition from 2D to 3D Orthodontics
1)Segmentation
2)Orientation

3)Virtual 2D X-Rays development (lateral>ortophantomography>TMJ>cross
sections>postero-anterior>upper arch submento-vertex>lower arch submento-vertex

4)Virtual 2D Cephalometrics >Transition to 3D cehalometrics

INTRAORAL SCANNERS
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Orthodontically Induced Inflammatory Root Resorption (OlIRR) in a case of upper

molars distalization with a tooth borne appliance
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P.L.16 02 2001, 14y 2m Dr. Massimo D'Aversa






Initial Records

P.L.16 02 2001, 14y 2m




Initial Records

P.L.16 02 2001, 14y 2m




Initial Records

Sagla Misura | LM Horma | Diff... Valstamon
= MISURE SCHELETRICHE ORIZFFONTALL
01 -5HA ':‘ 82.0+2.0 w< Mormoposipone del mascelare sup
02 « 5B m 8 80.0+£20 14 Refrognaza o retrusione dela mand
03 - ANE & " = 2,020 [ oagze sonessinica

04 - AP PH E mm 00220  -2.2 Mascelere retruss

45 - Po-NJFH 4.0£2.0 » ¢ Mandbola in buona posizione
D6 = W =1.0:220 42,8 [ Clagce oinees Tica
HISURE EEI-IEI.FI'IH{HE VERTICALL

a7 - GobGn"... m . 32.043.0 7.2 Epodivergente

08 - FMA Bl 260230 -84 Sogpetto brachi-facoale

015 - MM Bl : 2:.023.0 -7.2 Ipodivergents

MISURE RIFERITE AT DENTT ANTERTORI

1 - Is-APw mm .0%2.0 » £ NormoncEnazone noshi sup
11 - Ni-AFo 1.0 Wi il 2.0&2.0 MNorMmaPOSiFHone Mo f

12 - 15 AN (i) © 110.0d&5.0
13 -I*MAND [JRRs] © 95.043.0

P.L.16 02 2001, 14y 2m McLaughlin Analysis




Initial Records

s rr

o *Jqlli rarsarain
01 =ML e P
B = ML 33"
0 - SHA EX: 510 : ’ ' I
04 -8 X L0220 10 Retrognans o retnions dela mand
os-ne  EEE  zosue s e

- Angoh alles

i W i

[ -
|

I - BT T T ]
= RIASSUINTD WALUT AL 1081
Classificanions A INME
=otazions d aesoita mandibolare: = > dnterione
Ouffer . i poter. o orescts mascdl. & mandb. = > Mandbols = Mascels
AT FiErasreiane Mo
Cemeensione wertcale = > Normal bite
Cabtegoris Ausciogcs 5

P.L.16 02 2001, 14y 2m Petroviec Analysis




Treatment Sequence
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Treatment Sequence

Multi bracket appliance '
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Orthodontically Induced Inflammatory Root Resorption (OlIRR) in a case of upper

molars distalization with a tooth borne appliance

P...16 02 2001, 17y 07m 3D CBCT root resorption evaluation
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SCIENTIFIC REP{%}RTS

Distinct growth of the
nasomaxillary complex in
Au. sediba

Rodrigo 5. Lacruz?, Timothy G. Bromage®?, Paul O*Higgins3, Viviana Toro-lbacaches,
Johanna Warshaw? & Lee R. Bergers

Studies of facial ontogeny in immature hominins have contributed significantly to understanding
the evolution of human growth and development. The recently discovered hominin species

sediba is by a well jed and nearly complete facial skeleton of
a juvenile (MH1) which shows a derived facial anatomy. We examined MH2 using high radiation
synchrotron to interpret features of the oronasal complex pertinent to facial growth. We also
analyzed bene surface microanatomy te identify and map fields of bone deposition and bone
resorption, which affect the development of the facial skeleton. The oronasal anatomy (premaxilla-
palate-vomer architecture) is similar to other Australopithecus species. However surface growth
remodeling of the midface (nasemaxillary complex) differs markedly from Australopithecus,
Paranthropus, early Homo and from KNM-WT 15000 (H. erectus/ergaster) showing a distinct
distribution of vertically disposed alternating depository and resorptive fields in relation to anterior
dental roots and the subnasal region. The ontogeny of the MH1 midface superficially resembles some
H. sapiens in the distribution of remodeling fields. The facial growth of MH1 appears unique among
early hominins representing an evolutionary modification in facial ontogeny at 1.g my, or to changes.
in masticatory system loading associated with diet.

of the intranasal region of MH1 based on synchrotron data (See also Figs S3 and $4). A step-like (similar
to continious-discrete classification of ref. 4) relationship between premaxilla and nasal cavity floor can
well as a lack o

ed in blue. Resorption can be observed along various portions of the lower face most
predominantly along; the alveolar region. (€) Reconstructed fac
Au. africanus) superimposed on Taungs face (reproduced f
adult specimens LH 2, AL 333105, LH 21, Sts 2, Stw 59,
of skull in b) by the authors from original photographs. Skull

of MHI. (a) P of the individual components

act of the premanilla with the vomer. (b) Reconstructed

the face of MH1. Bone deposition s indicated by magenta whereas bone

p of Australopithecus (Au. afarensts +
2) based on the analysis of the sub
Sts 57, MLD 2 and Sts 52. Drawing
on <) drawn by the authors with permission

Figure 1. Electron micrographs of bone microanatomical features. Scanning electron micrographs of
bone deposition (a) and resorption (b) from high-resolution replicas made of the MH1 face.

Max. principal strains (pstrain)

a- | . -

250 500

Figure 3. Simulated strain in a human skull. {a) Contour map of the maximum principal strains arising
from simulated incisor biting in a human. Note the regions of high strain between the incisors and between
I* and the canine. (b) The high strains noted between the anterior dentition in a) are absent or much
reduced when teeth are allocated the same material properties as bone.
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Facial Morphogenesis of the Earliest Europeans

Rodrigo S. Lacruz'*, José Maria Bermidez de Castro’, Maria Martinén-Torres”, Paul O'Higgins®,
Michael L. Paine’, Eudald Carbonell®, Juan Luis Arsuaga®, Timothy G. Bromage®

3 Cenme o oot Mokeuar oy Ostrow School of Deitync Deatmen: of Aoy Uiy o e Cafomi Lo Al Calforns. Uk
States of America, 2 investigacicn Spain, 3Centre for

Universiy of York, York, United Kingdom, #instiul Cotali de. p.».m..u._,m Humana § Evokucid Socil, Tarragons, Spain, S Universidad n...,a.m e Mt ittt
Carlos il {UCHAISE1H, Centro de knvestgacin de la Evokucidn y Comportamiento Humaros, Madid, Spain, & Departments of Biomateriais and Biomimetics and Basic
Sclence and Craniofacial Blokogy, Mew York University College of Dentistry, Mew York, New York, United States of America

Abstract

The modern human face differs from that of eur early ancestors in that the facial profile is relatively retracted (orthognathic).
This change in facial profile is associated with a characteristic spatial distribution of bone deposition and resorption: growth
remodeling. For humans, surface resorption commonly dominates on anteriorly-facing areas of the subnasal region of the
maxilla and mandible during development. We mapped the distribution of facial growth remodeling
800 ky maxilla ATD6-69 assigned ta H. anfecessor, and on the 1.5 My cranium KNM-WT 15000, part of an associated skeleton
assigned 10 African H. erectus. We show that, as in H. sapiens, H. antecessor shows bone resarption over mast of the subnasal
peolon, THE patie cordrazes i e e I OWAWT1080 wihens svience of bom: depostiom, ok secrption, v
identified. KNM-WT 15000 Australopithecus and the extant African apes in this localized area of bone deposition.
These new data point to dlvemty of pattems of facial growth in fossil Homo. The similrities in facial growth in H. antecessor
and H. sapiens suggest that one k change responsible for the facial of modem
humans can be traced back at least to H. antecessor.

activities on the 900

Figure 2. Facial growth remodelling maps. (A) Facial growth
remodelling of the H erecrus specimen KNM-WT 15000 from Kenya,
dating from ~1.5 my showing depository fields (+) over most aspects
ol the anterdorly facing maxilla Taphonomic alterations prevented a
more complete analysks of the periosteal surface of this specimen which
was only studied by 5EM. (B) Faclal growth remodelling of the
specimen  ATDG-69 mepresenting M ontecessor, the oldest known
European hominin species dating to 900800 ky. SEM and confocal
microscopy data showed resorptive fields |- ) throughout the naso
alveolar chivus of this hominin, a characteristic shared with H. sapiens
Gray cirches indicate the ancas spot-mapped using the portable confocal
microscope [FCSOM),

chodd: 10,1371 fjoumal. pone. 00651 99,9002

Figure 1. La
maxilla
dok 10,1371/ journal,

e, D065 199,900

Figure 3. S Electron Micrographs of facial growth
remodeling In KNM—W’I’ 15000 and ATDG-69. Images “A™ and “B™
are » of growth deling fields in KNM-WT 15000 (H.
smrrut] Imaql- "A" shows depository fields in the clivus area of this
specmen, For ¢ i “B" shows P fiekds in the anterior
aspect of the mandibular ramus of this specimen. Scale bars (A
B)=50 um. Images "C" and “D" represent growth remodeling fields of
the specimen ATDG-69 (H. anfecessov). Image “C” shows depository
fields near the zygomatic region whereas ‘D" is a representative
resorptive field in the divus of ATDG-69. Scale bars (C,0) =100 pm. All
images shown here are taken from high resolution replicas examined in
the scanning eleciron microscope.

dok10.1371/journal pone.0065 1999003

anterior portion of the zygomatic were characterized by depository
fields, Remaining maxill: Aspects of the maxilla
the anterolateral maxilla

h as portions of
and canine fossa showed resorptive
c s islets of depository ficlds were identified
over the canine prominence,

views of KNM-WT 15000 (left) and ATD6-69 (right). Note the differences in facial projection and in the topography of the




Diagnosis

Tre atm e nt 2D Treatment/3D VTO/3D Clincheck/

A p p I i a n Ces IFixedAppliance/Removab

le Appliance/lndirect Bonding/Implant Studio for Ortho
Solution/Lingual Arch/TPA Arch/Tongue thrusting appliance/Retainer
Appliance Herbst  Appliance/Forsus  Appliance
Design/Twin Block/Surgical Splint/IDB V2




CLINICAL CASE: THE PATIENT COMES TO OUR OBSERVATION, IN THE ORTHODONTICS DEPARTMENT OF THE UNIVERSITY
CLINIC OF CHIETI, AT THE AGE OF 11 YEARS. SHE REPORTS THAT SHE FELL OFF HER BICYCLE AT AGE 5 AND HIT THE LEFT
SIDE OF THE JAW ON THE HANDLEBAR. TO NOTE: THE ASYMMETRY OF EXCHANGE, THE ROTATION OF THE ELEMENT 21, 90 °
ON ITS AXIS, THE RISK OF INCLUSION OF 13 AND 23, THE BAD POSITION OF 22, WHICH IS EXTENDED AND ON ITS ROOT IS
LOCATED THE CROWN OF 23, WHICH TENDS TO TRANSPOSE

The median line is curved
and deviated towards the
|eft

Second class right molar
ratio

First class left molar ratio

Clinical case treated by Dr.ssa Manuela Di Pilla



Normodivergente subject

Second skeletal class
caused by a posterior
mandible

Proclinated upper and
lower incisors

OVJ 3mm

OVB 2mm




Initial cephalometric values
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Posterior and curved condyles




Two months after the first visit Second Rapid expander of the

palate modified with two

: vastibolary right and left arms to
. First Rapid expander of the palate with right vestibular arm to favor the A Prcng < ; bring in arch 13 and 23

derotation of 21

—_

Self |igatiqg and coil brackets to increase the space for 22 and 23 in the arch and use of overlay to reposition these _ : ) .
cements nheach e A R > Aslight second class on
‘ ¢ ‘ ' Sl ' the right remains, the
medians are centered

the arches are well
shaped, the teeth have
not worsened their
condition with respect to
the cortical teeth, the
condyles are more
concentric in the glenoid
cavities
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Diagnosis

Treatment .o oo o0 cincheas
Appllances

pliance/lndirect Bonding/Implant Studio for Ortho Solution/Lingual
ArchITPA Arch/Tongue thrusting appliance/Retainer Appliance/Hyrax
Appliance/Herbst Appliance/Forsus Appliance Design/Twin
Block/ IDB V2




Genomic Anthropology applications

to orthognatic surgery

PROF. G. IANNETTI
Dr. M. PAGNONI




Case 20 TMJ Extrarticular;Class I, severe Asymmetrical Long

[
face syndrome, Passive Aligners + straight wire + virtual Splint +
Orthognatic Surgery

TMJ: Severe pain Temporalis Tendon L, Right Upper
Trapezius

Age:23 years 2 Months Passive Aligners 6 Months low-friction 12 Months retention

Passive Aligners pg s o it e
www.felicefesta.it




Othodontics 2 Genei evolution ok pordl
W www.felicefesta.it

Surgical VTO for Virtual splint Upper
(mandibular traslation) and Lower (Maxillary
traslation) needed 29 VTO microadjustments to
adapt maxillo-mandibular asymmetry
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ORTHOGNATIC SURGERY PERFORMED FROM PROF. G.
IANNETTI AND DR. MARIO PAGNONI
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Diagnosis

Tre atm e nt 2D Treatment/3D VTO/3D Clincheck/
A p p I I a n Ces Fixed Appliance/Removable

pliance/lndirect Bonding/Implant Studio for Ortho Solution/Lingual
ArchITPA Arch/Tongue thrusting appliance/Retainer Appliance/Hyrax
Appliance/Herbst Appliance/Forsus Appliance Design/Twin
Block/Virtual Surgical Splint/ IDB V2
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THE PURPOSE OF THE STUDY

Purpose of this study is to determine the
changesin airway space volumes through 3D-
CT images before and after Le Fort 1l
advancementin 4 Caucasian subjects affected
by craniofacial syndromic malformations

Forthe inferior limit of
the upper airway space,
in order to standardize
the measurements in all
the subjects, the line
between the posterior
nasal spine and the
Basion point was
considered (pns-Ba line).
We only considered the
upper airway volume,
because the lower

airway space is different
fromthe upper, in

havingno rigid support,

instead being muscle
and ligament formed

and supported, as
muscle tensions keep
thelumen patent.




Apert syndrome Crouzon syndrome

* Mutation of the FGFR2 gene (10925-026) - Mutation of the FGFR2 gene (10q25-
» Craniosynostosis of the coronal suture. q26)

* Birth prevalence of about 1 per 65,000 live births  « impairment of the bone with

* Turricephaly endochondral ossification .

« Exophthalmos » Turricephaly or oxycephaly with
» Skin or bone Syndactyly, may be partial or total abnormal bulging of the bregma
 Maxillary hypoplasia « maxillary hypoplasia

» Possible mental retardation « exophthalmos
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J Craniofac Surg. 2015 Sep;26(6):1940-3. doi. 10.1097/3CS5.0000000000001249.

Family of Crouzon Syndrome Represents the Evolution of the Frontofacial Monobloc Advancement Technique:
From Immediate Movement to Monobloc Distraction to Monobloc Bipartition Distraction.

Eaposo-Amaral CE‘: Denadai B, Ghizoni E, Buzzo CL, Raposo-Amaral CA.

# AUuthor Information

Abstract

Crouzon syndrome (CS) is an autosomal dominant disorder characterized by premature fusion of cranial sutures, midface and supraorbital ridge
retrusion, exorbitism, and in some clinical scenarios strabismus, parrot-beaked nose, short upper lip and hypertelorbitism. Treatment of CS is
overlapped with the beginning of craniofacial surgery and is grounded on morphologic and functional objectives. The authors reported on the
outcomes and complications of family members (mother and 2 siblings) with CS, who were operated on by different techniques of frontofacial
advancement and have attained skeletal maturity. Operations were performed in different moments throughout the last 3 decades of craniofacial
surgery history. A 10-year-old Crouzon progenitor underwent a monobloc osteotomy with acute advancement, using rigid fixation and bone grafting in
the osteotomy sites. An 8-year-old Crouzon daughter underwent gradual lengthening of a monobloc segment, using an external, institutionally made
distracter device. In addition, a 10-year-old Crouzon son underwent gradual lengthening of a monobloc segment associated to facial bipartition, using
an internal distracter device. After 30 years, the mother presented a mild relapse on the orbit level, but her children had satisfactory stable
outcomes. The family members with C5 have undergone different modifications of the monobloc approach based on different chronological
momentum, from acute monobloc advancement, to monobloc distraction, to monobloc facial bipartition distraction.




UPPER THIRD FACE SURGICAL ADVANCEMENT
LE FORT Il

;"'-::& =
o

& +Subperiosteal undermining allows
S exposure of the fronto-nasal and
fronto-malar sutures

*The osteotomy line is then performed between these sutures, along the lateral wall of the
orbit, reaching the inferior orbital fissure.
*The osteotomy line continues along the medial orbital wall behind the naso-lacrymal canal

*The zygomatic body and arch are also interrupted medially or laterally, depending upon the
preoperative planning .
*The osteotomy is then completed with the pterigo-maxillary disjunction.

 The mobilization of the maxillo-facial skeleton iszokiévesel- withnthié fordee ofrtite! Ragidne study




The original technique was characterized by a one-stage acute midface
advancement, but it presented a limiting factor determined by the
muscular and soft-tissue resistance. In order to overcome these limits,
recently, a midface advancement with distraction osteogenesis has been
proposed.

Thanks to prof. G. lannetti for the surgical part of the study




The Rigid External Distractor (RED) is applied. The
halo-type external fixation device of the RED is
secured to the calvaria and connected, through
anchored-bars, with plates at the inferior orbital rim
and at the pyramidal apophysis of the upper
maxilla, bilaterally.

, ’h , 5 _ Traction is initiated at a rate of 0.5 mm twice a day

to achieve the desired advancement in the sagittal
and vertical plane. After the distraction process is
completed, a 2-3 months consolidation phase is
required. After advancing the midface for at least 20
mm the occlusion was corrected from class Il in
class Il with overcorrection in all patients

Thanks to prof. G. lannetti for the surgical part of the study




INCLUSION CRITERIA

12 subjects suffering from Apert and Crouzon syndrome were evaluated in the sample, 6
subjects suffering from Crouzon Syndrome and 6 from Apert Syndrome.

Age was in a range from 5-9 y. old. In the sample there were 5 females and 7 males

9




ALL SUBJECTS INCLUDED SHOWED:

*Frequent episodes of obstruptive
sleep apnea (OSAS): Characterized
by recurrent complete or partial
obstruction of the upper airways,

during sleep, deterioration of artery
blood gas and increasing inspiratory
effort to provide airway permanence .
«Class Ill malocclusion due to midface
retrusion (ANB angl: 0°, Ato N
perpendicular - 3.0-mm,

perpendicular - 5.0 mm)




EXPERIMENTAL PROTOCOL

The subjects were limited to those treated only with Le
Fort Il midface advancement, and all operations were
performed by the same operator (Prof. G. lannetti).

The pre-operative (T0) and post-operative (T1: 6 months

after surgery) 3D craniofacial CT scans of the subjects
were collected and retrospectively analyzed.

The airway space volume and orbital volume before and
after treatment were analyzed and compared; also the
airway surfaces and orbital surfaces on the axial,
coronal, and sagittal CT scans were calculated and
compared.

Informed consent had been obtained from all subjects.




Patient affected by Crouzon syndrome pre-treatment photo




Patient affected by Apert syndrome pre-treatment photo




volume.

Studies on method error

e intra-observer method error

The mean differences between the first and
the second measurementswere 11.8 mm?3.1n
general, the contributions of errors to the total
variance were small, from 0.094% for the

Ve=3 (x;- X;)2/2N=3,77

* inter-observer method error

The mean differences between the first and
the second operators were 12.7 mm?

No significant difference was observed for the intra-
observer and the inter-observer method error. These data
confirmed the reproducibility of CT data.

Ve=3 (x;- x;)2/2N=4,34

Statistics

a Based on negative ranks.
b Wilcoxon Signed Ranks Test

THE UPPER AIRWAY SPACE VOLUME
SIGNIFICANTLY INCREASED AFTER LE
FORT lll ADVANCEMENT.

Table 1. Descriptive Statistics
N Mean SD Minimum Maximum Percentiles
25th 50th (Median) 75th

;agillal?surface 4 798,92 74,88 716,80 898,50 734,65 790,20 871,92
(mm*) TO

roronal surface 4 226,75 62,85 147,50 301,30 167,62 229,10 283,52

2

(mm*) TO

assial surface 4 473,32 62,34 411,50 557,70 420,32 462,05 537,60
(mm?) (TO)

\irway ‘%.-"olume 4 9166,57 1861.,48 7945,80 11920,00 7991,05 8400,35 11108,32
(mm~) TO

sagittal surface 4 1151,45 218.47 846,40 1358,70 926,22 1200,35 1327,77
(mm*) T1

soronal surface 4 390,42 102,21 318,70 542,10 326,62 350,45 494 20
(mm*) T1

Assial gur[ace 4 676,00 151.07 532,60 865,60 544,22 652,90 830.87
(mm*) T1

airway volume 4 15300.45 5114,09 9163,80 21667.80 10583,65 15185,10 20132,60
(mm~) T1
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Average HounsField Unik is 456,67 at 1472 woxel hiks,

Airway Yolume = 10751.7 mm*

Volume is 10671.86 mm = (167 cm ) akt 173245 voxel




Average HounsField Unik is 456,67 at 1472 woxel hiks,

Airway Yolume = 10751.7 mm*

Volume is 10671.86 mm = (167 cm ) akt 173245 voxel




Dolphin3D

Average Hounsfield Unit is 456,67 ak 1472 woxel| bi

Moke: The calculation is done using the current sculpting
segmentation, and is restricked ko the viewing slice (if en|

AL N On the sagittal plane, the 2D reference plane
I wolume is 10671.86 mm> (10,67 cm®) akt 173243 voxel hits, " WaS |OCated at the entry Of ,
the optic nerve, most medial §™

On the axial cut, the 2D reference plane
fixed on the lateral front tic
was fixed on the lateral fron oygoma ic On the frontal plane, the 2D

suture (Figure 1a
uture (Figu ) reference area corresponded to
the section of the area of the
lacrimal sack.
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SINOSSI DELLE RACCOMANDAZIONI

Raccomandazione 1

L a valutazione dell’allineamenfo posturale
deve prevedere uno srandard di posizione.

Forza della raccomandazione: /A

Grado dell’evidenza: T

Raccomandazione 2

La diagriosi clinica di wna disfurnzione
Pposrurale richiede fa vailnrazione
dell’allineanrernfo (ra cranio e segmierrfi
corporei e di guesti fra lore nonché la
palpazione di specifici distretti muscolari e
punti di ermergernza nervosda.

Forza della raccomandazione: A

Grado dell’evidenza: I

Raccomandazione 3

Ta diagrnosi di disfunzione posturale
rnrecessira oltreché di valurazioni cliniche
anchie di specifichie indagini strumernfali
per identificarrne la natura e enftira.

Forza della raccomandazione: A

Grado dell’evidenza: VI

Raccomandazione 4

I ’esarme clinico di wn disturbo posturale
deve prevedere wnrn percorso irn sSernso
cranio-candale.

Forza della raccomandazione: A

Grado dell’evidenza: I

Raccomandazione 5

AF firne di cornseguire wrnr migliorarmiernto
dello stato di salute dell’individwo si deve
prevedere riort solo il fratiamcrnto degli
aspelfi sintomatici del sorma, rma arnche
quello delle condiziorni causali, reruio
cornro delfla correlazione cranio-candale.

Forza della raccomandazione: /A

Grado dell’evidenza: I
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Evaluate the accuracy and reliability of cephalometric measurements
obtained from the 3D X-ray CT technique
cone beam for the purpose of orthognatodontic diagnosis
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Until the advent of 3-D technology, the mandibular condyle and the Temporo-mandibular
joint (TMJ) were always individuated through 2-D images (skull radiographs and
Computed Tomography (CT)) - although the TMJ complex morphology surrounded by
osseous tissues caused superimposition of 2-D images on conventional radiographs; CT
scans overcame this inconvenience, but the Cone Beam Computed Tomography (CBCT)
engineering also overcame the CT technique, ! producing images with sub-millimetre
spatial resolution and providing 3-D representation of the hard tissues with minimal
distortion, short scanning times, and radiation dosages of up to 15 times lower than those
of conventional CT scans, and with a lower cost of the machine. In the TMJ area, CBCT
allows - with a higher detectable rates for exact location and size — the diagnosis of
osteoarthrosis, 2 also correlating it to the age of the patient,’ and the individuation of
remodelling areas, 4 erosions, osteophytes, lines of fracture, bone resorption, ! condylar
displacement after orthognatic surgery, > or particular clinical evidences, such as the trifid
condyle. These evaluations have been previously obtained by using 2-D images,
combining axial sections with sagittal and coronal ones, or combining different
radiographic techniques, in order to obtain a correct diagnosis of the proper TMJ
pathology.




Finally, also Magnetic Resonance Imaging (MRI) was
proposed to obtain a 3-D reconstruction of the
condyle, 8 through recording of 15 sagittal slides,
but this technique can only be employed to
calculate the changes in condylar volumetric
amplitude, because of its low accuracy. 8In
conclusion, although the existence of many imaging
techniques, there is no single one among them,

readily available to the orthodontist, that provided
accurate 3-D representation of all osseous aspects
of the TMJ complex and associated structures, until




CBCT technology allows to reproduce multiple images including axial, coronal and sagittal planes,
and to view the images interactively, scrolling from axial to para-sagittal sections, so to rate the
confidence about the presence or absence of pathology, ° and also to reliable calculate anatomic
linear measurements inherent to TMJ, 1° or to obtain 3-D views of the TMJ structure. Linear
measurements taken on CBCT scans were often tested for their accuracy respect to anatomic truth on
dry skulls and resulted more accurate respect to the traditional radiographs, '!-14 probably because of
the magnification index and the super-imposition of the bone structures visualized on traditional
radiographs technique, respect to CBCT scans. ""For example, condylar length and height measured
on lateral and postero-anterior radiographs resulted significantly greater than anatomic truth by 2.28
mm to 10.29 mm (by 7.3% to 25.9%), on average, while, on the contrary, some linear measurements on
CBCT scans, the Pogonion to Condylion distance and the Gonion to Condylion distance, showed only
0.28 mm to 0.94 mm of differences with the anatomic truth (on dry skulls), with no statistical
significance'? . 3As Arnett and McLaughlin says, with the advent of teleradiographs was possible and
proper to frame and define benchmarks, even and especially in an attempt to define the directions of
the treatment. Measurements were made of soft tissues, with the big limit of flattening. It was taken for
granted that if a patient had skeletal cephalometrics values - so to speak normal- facial harmony also
must reflect this "ideal" situation, without taking account of the fact that dento-skeletal values were
obtained according to datum points that are located in skeletal structure difficult at times to identify
and find, and that are not reflected in an objective reality of facial proportion.




 Because of these differences, to try to reach with orthodontic
treatment this "normality” often does not led to facial harmony. With
the need to look beyond the cephalometrics values imposed by a fair
and justified scientific rigor, was introduced in 1999 by Arnett and
Bergman reanalysis of soft tissue facial proportions ("Soft Tissue
Cephalometric Analysis", ACTM) which identified an imaginary
vertical line ("True" Vertical Line ", TVL) perpendicular to the natural

position of the head ("Natural head position," NHP).

This new analysis was able to quantify and therefore assist in the
finalization of the surgical-orthodontic treatment, because it can
predict and prevent soft tissue decay after the intervention of a
specialist




According to Arnett and McLaughlin, to evaluate the whole face, it is necessary to consider
the natural position of the head and centric occlusion with lips relaxed and rested. Front-
view gives us indications about the size, vertical lines, and contours of the face, essential
for the diagnosis and treatment plan. The clinical examination must therefore necessarily
be three-dimensional, it can’t be based exclusively on photos that might upset our final
evaluation. The general form of the oval of the face should be framed and described, it is
necessary to note the presence of any anomalies between the half side right than left,
consider for example the inter-zygomatic distance and keep in mind that the amplitude of
the bigonial angle is ideally 30% less than the distance inter-zygomatic. Skeletal and
dental factors strongly influence the harmony of facial profile and produce a balanced
relationship between the base of the nose, lips, Chin, point A and point B of the soft
tissues. The ACTM of Arnett and coll. finds nine factors that influence this harmony.

Dento-skeletal factors: projections,vertical projection incisive on the real; incisive inclination
higher than the maxillary occlusal plane;overjet; lower incisor projection on a vertical
real;lower mandible incisor angle. Heights and lengths, incisive exposure exceeding the

lips relaxed; overbite;mandibular-anterior-height-(height-mandibular-incisor to Chin);rear

height (angle between maxillary occlusal plane and vertical).




The midline of the face must be drawn through the filter of the upper lip and
the midpoint of the root of the nose. The latter is set at half of both canthi
of the eyes.

It is particularly important for Orthodontists and surgeons to define midlines
inter maxillary incisors compared to the filter, because almost all of the
patients use it as a failed signature treatment.

Were well defined values of harmony, in order to measure the balance
between the facial structures: total facial harmony, harmony of the inferior
orbital rim on soft tissues compared to maxillary, harmony between
maxilla and mandible. -




Material and Methods
Study Design

A specific anatomic component of the temporomandibular joint is the mandibular
condyle which articulates with the in the . During
the growth, and in response to orthodontic treatment, the condyle develops in
many directions relative to individual variations. Deviations in the growth, if not
detected early, may lead to bone destruction and osseous deformation of the
mandibular condyle resulting in growth disturbances and dysmorphic facial
features. In this research project, the mandibular condyles will be summarized by
a continuous outline so that the information about the object will come from the
boundary. A functional data analysis will be thus proposed in order to detect
abnormalities of their shape and size. In addition our study aims to carry out a 3D
CEPH aesthetic-analysis that can be helpful in treatment plan and all
malocclusions in their therapeutic realization from an aesthetic and functional
point of view. The shape of the bone and the shape of the soft tissue will be
analyzed together.




CEPHALOMETRIC ANALYSIS

* All subjects will be in good health, no person of the Group will have a prior
history of Craniofacial trauma or congenital anomalies. Will be acquired 3D
CT Scan images processed by DICOM files in Dolphin 3D Software. Our
project will rely on the use of this software without which it would not have
been possible to diagnose three-dimensional face trying to bring back on
soft tissues very accurately what we identify in the skeletal portion. We will

transpose into digital what previously was created from photos of faces,
finding how advantageous you can display in the three spatial coordinates
our landmarks. After acquiring the Dicom files of subject analysis will be
operated a reslicing and a re-orientation of the DoI hin's head alwa S using
Imaging second axial and Coronal planes. = =




THE POINTS OF THE SOFT TISSUES THAT WILL BE
IN A HALF FACE ARE THE FOLLOWING

LOCALIZED

jal —
o 2 Y
LAY oy o

CBCT images will be all taken with the
In order to assess intra- subject in an upright sitting position with
operator and inter-operator o o the back as perpendicular to the floor as
errors due to the E =Y B possible. The head will be always
individuation of condylar T Y B stabilized with ear rods in the external
structure, the CBCT data of o auditory meatus. The subjects will be
patients will be processed’by s S instructed to look into their own eyes in a
the same operator two times T mirror 1 mt in front of them to obtain

natural head position
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FOR EVERY PATIENT WAS
PERFORMED THE
CEPHALOMETRIC ANALYSIS

OF STEINER BY Dolphin3D,
ON FILE DICOM FROM
ACQUISITION CBCT
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Analysis and processing of the data
The relationship with the skeletal class was studied using the
Functional Data Analysis (FDA) proposed by Ramsey and
Silverman in 2002.




Test Statistico per la comparazione tra soggetti appartenenti alle 3 classi
scheletriche
| Volume (dx) | Volume (sx) Superficie (dx)  Superficie (sx)
Chi-Square 1212 1,748 2,992 1,287
df 2 ) Y .
Asymp. Sig. 529 417 224 525

Quantitative observations: the skeletal
class does not seem to be associated
with particular dimensional values of the
condyle.




Qualitative observations: the subjects in skeletal class lli
tend towards values of volume and surface higher than
the other groups we assume a role of the musculature.

Original Article

Electromyographic Activity of Masticatory, Neck, and Trunk Muscles of
Subjects With Different Mandibular Divergence

A Cross-Sectional Evaluation

Simona Tecco®; Sergio Caputit; Stefano Tetes; Giovanna Orsini%; Felice Festa

ABSTRACT

Objective: To record and compare the surface electromycgraphic (sEMEG) activity of masticatory,

neck, and frunk muscles at different functional requirements of the stomatognathic system in an

adult sample classified according fo the mandibular divergence angle (SN-GaGn angle).

Materials and Methods: 80 Caucasian adult subjects were classified on the basis of SN-GoGn

angle: 20 subjects with normal mandibular divergence, 20 subjects with lower angles, and 20

subjects with higher angles. Their sEMG activity was recorded at mandibular rest position and
o 7 ) during maximal voluntary clenching.

clazse | clazse |l clazse Results. 5EMG a T SLDJECES WIT 3 IDWET ang

o Py ’- T T T T " upper trapezius, and the posterior cervical muscles. During maximal voluntary clenching, no sig-
nificant difference was observed in the sEMG activity of the masticatory muscles amang the three
groups. Howsver, the sEMG activity of the posterior cervicals and that of the upper trapezius were
adiineddiing " significantly higher in subjects with a lower angle than in the other two groups.
i o Conclusion: Skeletal class does seem to affect the sEMG patfern actvity of the masticatory,
16, Estensore 5x; TeciCRI U frushige.

‘ 1 i | ] KEY WORDS: Skeletal facial type; Mandibular divergence; Cephalometry; Electromyography;
™7 ] | Heck and trunk muscles
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Condylar volume dx Condylar volume sx

mm v BN
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The subjects in the class | have a range of values of
volume and surface wider than the other 2 groups

because it is the largest sample——




test of Kruskal-Wallis Patient hypodivergent

Female Other, b. 04/11/1996 (age 13) Ml e m
(age 13) - 7\77@5‘"‘7\
Test statistico per valutare le differenze tra | 3 gruppi ipo-, normo- ed iper-ciivergenti A (Melaughin ] BE06) el
| ETA | Volumedx | Volumesx | Superficiedx | Superficie sx DevNetn: @ Stardard ) Poboon/igdegem (|11 21
Chi-sd?uare 1,968 2,365 3,273

Uss Same Color
Group/Measurenent

2 2 2
Asymp. Sig. | .374 307 195
a Kruskal Wallid-Fest
b Grouping Variable: DIVERGENZA MANDIBOLARE

Palatal-Occ Pld)

znzd VLG, Sx 3360,28
S.C. Dx 1553,74
p<0 05 .| S.C. Sx 163472

Patient normdivergent

= Messurements
 Alessandro Pietrobuono, 1D: PAATMZ
Mals Other, b, 04/11/1982 (age 27)

Tinepairt: |

Anshsi: (MoLaughin g @ BOE
Devom: © St O Poyom g || 15
Federica Rigliari, ID: RF e |
Female Other, b. 04/1111997 (age 12) =
- Son |
A rrr— | D B
DevNom: @ Standard ©) Polygon/Wigglegram = ohes |
Value  Norn St Dev Dev Nom

ecal (A-Na Perp) (m)
(2g-Nia Perp) (mm)

V.C. Dx 1956,28
V.C. Sx 2193,87
S.C. Sx 1073,7
S.C.Dx 12123




7_1
|

Voiume condyie dx Voiume condyle sx

1" 18
ipodivergenza normodivergenza iperdivergenza

" "
ipodivergenza normodnergenza iperdivergenza
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Even for the condylar surface, ipodivergent patients have
higher values than the other two groups




THEY HAVE CONSIDERED AN ANIMAL MODEL FAST ORIGINAL ARTICLE @

POSTNATAL GROWTH, TO STUDY THE CHANGES Three-dimensional changes in the condyle
OF CALCIFIC TISSUE OF THE MANDIBULAR during development of an asymmetrical
CONDYLE DURING THE DISTORTED MUSCLE mandible in a rat: A microcomputed

tomography study

FUNCTION, AFTER APPLICATION OF A BITE PLATE, || e
DESIGNED TO MOVE THE JAW ON THE LEFT IN a3, e 2 T
CLOSING, THE LEFT CONDYLES RESULTED BE Arspidy grouing posinatal sl modelwas used 0 study changas nth calife tiseus o the mandbiar

condyle during altersd muscle function. A mewillary occlusal splint was designed to shift the mandiole
leterally (lft) during closure. Groups of 5 Wistar rats were killed at 5, 9, 15, 24, 30, and 40 weske (n = 30},

MORE BIG AND THICK THAN THE RIGHT ONES, with an equal number of controls. The espsrimental animaks developed shorter, asymmetrical mardibles

comparsd with the control animals. The left conclyle became lrger and thicker than the riaht condyle.
Micrecomputed tomography assesament of the left and right condylar trabeculsr bone indicatsd that both

AND THE RIGHT MASSETER SMALLER THAN THAT had less bone volumes than the contral condyle. The right massster muscls significantly lost filber size ard
type 1A cxidative filers, suggesting that the right m assster muscle was ussd with lees teneion develpmeant.

LEFT In contrast, the left massster maintained its fiksr size and was similar to the cantrol massster fier diameters.
Comparison in the sacuence of changes indicated that the morphologic changes cecurmed first in the memus
(Bge, 5 weeks), bsfore the corpus jags, 15 wesks), and before changes in masseter fiber size and
composition (age, 9 weske). This study showed that both the mandible and the condyle modifisd their shepe
v size, as well aa the trabecular bore of the condyle, during shifing of the mandiblke to ore side as it
chosad. ({&m J Orthod Dentofacial Cribop 20041 26:410-20)

Bimm

Fig 2. Morpholegic measursments used to evaluats
) il changss on left and right sides of manditle with linear
omm measurzs, Mandibular length [upper] woe evaluated 2
wiays: langth from cordyle to memton (Ca-Ms - Gdl)
ard kength from coronoid to menton (Go-Me = Sol)
Lenth of mandicular corpus determ ned from genion to
2 3 2 menton (Go-Me = Gol). Height of ramus (lower) mea- ’ — . . .
Fig 1. A, Metal alloy mawillary eplint attached in sursd at posterior i ‘-ch, and at ",Eddwzdmm Fig 3. Above, Schematic view of lateral mandible and micro-CT view through condyle along
ga:t‘?;i:iflj’mWxﬂ?e'ﬁ‘m’n“' G;‘::;;)‘j:r (M) near coroneid, Height of anterior mandible mea- particular plane. Below, Full view of condyle through diagonal plane, shown as micro-CT image
i e dhaing Ferty Ekmd :dgeplinl ey eurad at vartical distance fram mantan MeH). Square indicates region of interest in which volumetric sample (with X, ¥, and Z axes) is analyzed
: for 8 measuraments, including total volume, bone volume, bone volume fraction, bone surface,

bone surface/bone volume, trabecular thickness, trabecular number, and trabecular separation,

Frontal Sagittal




THE TMJ ANALYSIS HAS DEMONSTRATED THAT THE CONDYLES, WHILE
SHOWING A VARIABLE SHAPE, ASSUME DIFFERENT CHARACTERISTICS
DEPENDING ON THE SKELETAL CLASS. THE CONDYLES OF PATIENTS IN THE |
CLASS HAVE A MORE REGULAR SHAPE :




THE CONDYLES OF PATIENTS IN SKELETAL CLASS Il HAVE A ROUNDED FORM AND HAVE A
GREATER INCLINATION BETWEEN THE HEAD OF THE CONDYLE AND THE CONDYLE BRANCH, ALSO
THE ARTICULAR FOSSA IS DEEPER:




SKELETAL CLASS Il PATIENTS HAVE MORE ELONGATED
CONDYLE AND WIDER ARTICULAR FOSSA:




COMPARING THE RIGHT AND LEFT CONDYLES IN THE SAME PATIENT THERE IS
OFTEN A CONSIDERABLE DIFFERENCE IN SHAPE AND LOCATION:
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FIGURE 3 - Degenerative remodeling of the mandibular condyle in patients
I

RESULTS CONFIRM THE USEFULNESS' CBCT IN THE STUDY OF VARIABLE THAT WAS NEVER
POSSIBLE TO MEASURE UNTIL NOW, AND WE CONTINUE TO IMPROVE THIS LINE OF
RESEARCH FOR BETTER UNDERSTANDING OF THE CONNECTIONS BETWEEN MORPHOLOGY
AND FUNCTION IN THE ATM
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CBCT

Indications
- evaluation of periodontal support in periodontology

- verification of suspected lesions endodontics, apical and periapical

- anomalies of number, shape, location, structure, size, time of eruption and degenerative
abnormalities

A.L.A.R.A. (as low as reasonably achievable)
- presence of cysts or tumors of the jaws

- fractures of the jaw

- presurgical study of the elements included (position and shape of the roots, an
dlsorders of the e ement‘j‘ (P P y

- study pre- and post-implant
- orthodontic evaluation
- incidental findings
- study of ATM
- analysis of face




Publmed Search term m

! Full text

Cone beam computed tomography
for dental and maxillofacial
imaging: technique improvement
and low-dose protocols.
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approximately 40% (628 mGy cm?2); this
protocol resulted in a value of effective dose
of 35 microSievert (uSv). Moreover, the effect
of changing FOV has been evaluated,
considering two scans with a reduced FOV
(160 x 140 and 120 x 90 mm, respectively).

CONCLUSIONS: CBCT low-dose protocol with
large FOV, normal resolution quality images,
80 kVp, 5 mA and acquisition time of 15 s
resulted in a value of effective dose of 35
microSievert (uSv). This protocol allows the
study of maxillofacial region with high quality

of images and a very low radiation dose and,
therefore, could be proposed in selected case
where a complete assessment of dental and
maxillofacial region is useful for treatment
planning.

PMID: 28365888 [Indexed for MEDLINE]




CBCT A
RADIATION DOSE

The aim of our study was to compare low-dose CBCT
protocols with conventional panoramic and cephalometric
imaging regarding images quality and radiation doses.

Traditional RX < CBCT << TAC DENTAL SCAN




CBCT

RADIATION DOSE 7?77

Methods: Dose measurements of different acquisition protocolsWere calculated for Pax Zenith
3D Cone Beam (Vatech, Korea) and for OPT Ortophos (Sirona/Dental Systems, Bernsheim,
Germany). The absorbed organ doses were measured by using an anthropomorphic phantom

loaded with thermoluminescent dosimeters at 58 sites related to sensitive organs in order to
have a good sampling for all the involved organs at risk {bghe marrow, bone surface, brain,
salivary glands, thyroid, oral mucosa, extrathoracic airway, esophagus and lymph nodes). Five
different CBCT protocols were evaluated for image quality and radiation doses. Measurements
were then carried out with orthopantomograph. Equivalent and effective doses were calculated.
The calculation of the effective doses was based @gn/the International Commission on
Radiological Protection’s 2005 recommendations

Traditional RX < CBCT << TAC DENTAL SCAN




BIOLOGICAL IMPACT
SIEVERT

* The Sievert (Sv) is the unit of equivalent dose of radiation in
the International System and it measures the effects and
damage caused by the radiation of a body

 In addition to the Sievert are used submultiples




CBCT

Were performed dose measurements in terms of dose area
product (DAP) for the equipment CBCT Vatech Pax Zenith 3D e
OPT Ortophos Siemens, for different protocols of acquisition.
For the CBCT equipment also assessments have been made of
effective dose and the organs at a relatively low dose protocol.

Compare the values of effective dose between traditional
examinations and 3D

« Pax Zenith 3D Vatech

« OPT Ortophos Siemens




RESULTS

The measures of DAP were performed by placing a transmission
ionisation chamber in correspondence of the output window of the X-
ray tube.

. . pap | DAP v
ID |FOV size Qualllty ot | men | Diff % Acquisition NOTE
protocol | selection|  selection MGy tm? m“é;":;z = 7 TIME (sec.)
1| 240x190 | high resolution 1837 |(1556 )84 | 24 | (prot riferimento)
1-bis | 240x190 | high resolution 1761 | 1013 | 138 | 24
fer | 240¢190 | nomnal resolution 1093 @s?m 15 | (prot bassa dose)

2| 160x140 | high resolution 117.9 | 988 | -884 | 24
2bis | 12090 | high resolution 07 | 1162 | - 24

The low-dose protocol :(Large FOV, normal resolution quality images, 80
kVp, 5 mA and acquisition time of 15 sec): decrease in the dose of
approximately 40%, with a value of 628 mGy cm2, equal to 40% of the
value obtained with the reference protocol




DAP value

OPT Ortophos Siemens

The measures of DAP were performed by placing a
transmission ionisation chamber in correspondence of the
output window of the X-ray tube.

Acquisition

PROTOCOL

Acquisition

Time (s)

DAP
{media measure)

mGy-cm®

Panoramic

13

36

13

14

Lateral projectionz

16

47

18

40

Antero-posterior

projections.

16

40

16

35

16

16




Value of the effective dose CBCT

protocol 1 — ter: chosen for orthodontic treatment planning was

thaastsyelstgrllaeﬁteel:o Ve etclt?\‘/he d(? ose and dose to organs have been

c@rgﬁl%t?grtis of effective dose were made with an Alderson Rando

anthropomorphic dummy, by placing in the internal seats of measures
radiochromic  film strips measuring 4 mm x 25 mm.

58 locations have been used for the measurements, in order to have a
good sampling for all the involved organs at risk (bone marrow, bone
surface, brain, salivary glands, thyroid, oral mucosa, extrathoracic
,. airway, esophagus and lymph nodes)

15 acquisitions repeated were made, so as to
obtain vaIues of absorbed dose compatlble with
he—Sens of-radiochromich-film, even for

peripheral S|tes affected by scattered radlatlon




Value of the effective dose

Dose equivalent
Organ

. Applying the weight coefficients
b arrow deflned |n the |CRP 103 [1] a
Hone value of the effective dose of

Brain 35. 4 mSv has been obtained.

Salivary Glands

Thyroid

Esophagus

Respiratory The cumulative effective dose of
Frereis conventional digital panoramic and
cephalometric images resulted in a value
of the effective dose ranging from 8 to
more than 26 pSv.

1. ICRP Publication 103 ‘The 2007 Recommendations.of.the-Internationale
Commission on Radiological Protection’ Annals of the ICRP Volume 37/2-4,
2008

Oral Mucosa




CBCT

Conclusion

CBCT offers significant advantages in the evaluation of the
patient undergoing orthodontic treatment

CBCT is ALWAYS preferable to CT fan beam especially for the
significant reduction of radiation dose

CBCT should be done using the protocol for obtaining diagnostic
images with the lowest radiation dose to the patient

CBCT performed with low-dose protocol has a very low radiation
exposure and, therefore, could be proposed as the primary

method in orthodontic treatment pfanning resembling

Conventional Imaging.
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= Frankel Function Regulator
= TMD in children
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Prevent a malocclusion before it occurs
Knowing the etiology of dysgnathia, malocclusions and craniofacial dysmorphoses

Rating in the first 3-5 years of life

Malocclusion in place

Aged between 5 and 12 years

- Major increase in growth

- Ability to influence 30% of the residual growth

- It 's possible that we can not improve the situation
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« Correcting imbalances of skeletal, dental or
muscle to improve the environment before
full eruption of the permanent teeth

Minimize the need for subsequent, more
complex treatments (extractions,
orthognathic surgery)
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= TMD in children
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MEC HANlSMS OF ACTlON G www felicefesta.f

1. MUSCULAR ACTIVATION AND STRETCH SOFT TISSUE: tissue viscoelasticity
(potential energy) and muscle contraction (kinetic energy)

2. MANDIBULAR DISPLACEMENT AND ACTIVATION OF SOFT TISSUE resulting in
induction of stimuli that act on osteogenic tissue (membranous bone growth) and
on cartilage (endochondral bone growth)
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Diagnosis

Tre atm e nt 2D Treatment/3D VTO/3D Clincheck/
A p p I I a n Ces IFixed Appliance/Removable

pliance/lndirect Bonding/Implant Studio for Ortho Solution/Lingual
ArchITPA Arch/Tongue thrusting appliance/Retainer Appliance/Hyrax
Appliance/Herbst Appliance/Forsus Appliance Design/Twin
Block/Surgical Splint/IDB V2
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Therapeutic indications:

Correctionﬂeolar dental malfdfhhti\o/n,s N

Skeletal deformities and alveolar \p'ro#é\és correction
Retrognathia 7

Skeletal deep bite/

Skeletal open bité

Prognathism
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Case 1: Class I, Deep Bite,Right Mandible Ramus
Hyperplasia, Frankel Function Regulator

_ Age:10 years __
12 months Frankel Function Regulator
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This is a case of hemi mandible HYPERPLASIA that, according to our

classification, has a right mandibular branch with increased growth at

the bottom, a corner gonial more closed, the right condyle retrusive

and higher than the left, and a deviation ipsilateral of the midline
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» The construction bite was taken without providing the

correction of the midline to avoid unwanted condylar_

displacements and intracapsular diseases
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AFTER AYEAR OF TREATMENT

The thesis work was
developed by Dr. E.
Tamburri

http://lwww.felicefesta.it/team.html




MANDIBULAR BRANCHES 2016
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In a year of treatment there were positive results. The left hemimandible has grown

more than hypertrophic right

The vestibular shields along the upper lip bumper have enabled a greater maxillary
development, allowing a mandibular anterior translation with a significant improvement

in aesthetics and functionality, as well as in the inclination of the upper incisors.

Such anterior translation of the jaw has improved the curvature of the cervical spine,

which we know to be important for the postural purposes and to avoid the onset of

headaches muscle-tensive, limiting the inversions of the column to which it is subject

in cases of mandibular retrusion.
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= Frankel Function Regulator
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In 1989, two conferences were held concerning the

- temporomandibular disorders in Children. Dr. Jeffrey
Okeson defined the TMDs as all disorders related to
the function of the masticatory system.

The intention was to highlight that the TMDs are found

in children and adolescents, as much as in adults.

Okeson JP:Temporomandibular disorders in children.Pediatric Dent 1989;11:325-329

American Academy of Pediatric Dentistry:Treatment of temporomandibular disorders in children:Summary statements and
recommendations.JADA 1990;120:265-269

President’s Conference on the Examination,Diagnosis and Management of Temporomandibular Disorders. JADA 1983;106:75

Padamsee M . et al.: Functional disorders of the stomatognatnic system Part 11 .J Pedodont 1985;10:1-21
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v Helkimo M": Epidemiological surveys of dysfunction of the masticatory system . In Zarb GA, Carlsson
GE (eds), Temporomandibular Joint Function and Disfunction. Copenhagen: Munksgaard 1979; 175-
192




Orthodontics znd Genetic evolution workd Portl ]
W www.felicefesta.it

v Bureau of the Census: Current Population Reports: Projections of the Population of States

by Age, Sex, Race: 1988 to 2010. Series P-25 ,No. 1017. Washington, D. C.: Government
Printing O ffice, 1988
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‘ What factors are associated with TMDs?

The factors of the TMJ dysfunction in children
and adolescents as well as adults are considered

multifactorial, in this aetiology these factors can
be found :

- Eating habits

- Trauma

- Malocclusions

- Neuromuscular disorders
- Particular emotional states




Orfodontcs and Genetic evolubion world portal

W www.felicefesta.it

‘ The potential confusions in determining the characteristics of
craniomandibular disorders shows that:

The TMJ disorders are not a single disorder, but rather the classification
of a number of diseases that can affect different tissues within the TMJ
and structures associated with it.

In the large classification of disorders there is no consensus about what
is the best diagnostic approach. This often leads to disagreements
about the aetiology and what are the affected tissues.

The TMDs must be understood in the context of growth and adaptive
responses of cells and tissues that make up the TMJ and the
masticatory system.
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» Orthodontic treatment can not be a form of prevention but
rather alleviate withdrawal symptoms once they occur.

» An important question is the possibility that orthodontic
treatment will lead to a greater incidence of temporomandibular
disorders.

» The literature provides support to the theory that in general
orthodontic treatment during adolescence does not increase or
decrease the risk of developing the temporomandibular
disorders later in life.

Sadowsky C. The risk of orthodontic treatment for producing temporomandibular disorders: a literature review. Am J Orthod
Dentofac Orthop 1992; 101: 79-83.
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General neuromuscular disorders can affect
the neck area and shoulders, as well as
more distant districts.
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‘ The prognostic value of the signs and symptoms G fecetesa t

To prevent or treat temporomandibular
dysfunction a splint therapy in
combination with spine exercises can be

implemented TMJ CLINICAL DIAGNOSIS:
EXTRAARTICULAR
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