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ORTHOGNATHIC ELEMENTS AND 3D GNATOLOGY



2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clinchecks/  3D 

Treatment/3D Upper Airway Reconstruction

Appliances Fixed Appliance/Removable

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



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



18/04/201118/04/2011



BEFORE AFTER
MAXILLA BODILY 3 MM. DOWN
POSTERIOR DOWN 6 MM.
BSSO  15 MM. 
CHIN ADVANCEMENT 8MM.

COMPLETELY 
REVERSE
CERVICAL SPINE 
CURVATURE

COMPLETELY 
RESTORED 
CERVICAL SPINE 
CURVATURE



17/12/201117/12/2011





2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clincheck/ 3D 

Treatment   

Appliances Fixed Appliance/Removable

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



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







3D OPI ARCH RECONSTRUCTION                      



3D OPI ARCH VIRTUAL ARTICULATOR



OPI ARCH              >       CONTEMPORARY ARCH

Maxillary occlusal view



OPI ARCH         >      CONTEMPORARY ARCH

Mandibular occlusal view



OPI ARCH            >       CONTEMPORARY ARCH

Maxillary contacts



OPI ARCH              >         CONTEMPORARY ARCH

Mandibular contacts



IS IT POSSIBILE TO PREVENT
DISTALIZATION/BONE LOSS COUNTEREFFECTS? 

3D Indirect Bonding Root
Individualized PrescriptionIndividualized Prescription

3D Root Individualized Aligner
Prescription



IS IT POSSIBILE TO PREVENT
DISTALIZATION/BONE LOSS COUNTEREFFECTS? 

3D  Root/Crown Individualized
Bracket Indirect Bonding
Prescription
3D Root/Crown Individualized
Aligner Prescription















OPI 
ARCH 
FORM

4000 YEARS

The upper arch has contracted 
above all in the canine, premolar 
and first molar area

FORM



An answer from
human evolution

IN YELLOW  POSITIVE 
PASSIVE MANDIBLE 
ADVANCEMENT

OPI ARCH FORM

Self-ligating low friction ++ 
better gene adaptation

Straight-wire -- less gene 
adaptation



Draw the areas where you feel pain

How much miofascial pain
headache interfere on your
daily life?

Mark pain level

Signature
date

Right

Left

No pain Maximum of pain

Volume: 22 I
ssue:3

Journal Date: July 2004

Abstract: ABSTRACT: This study tested the reproducibility of visual analog scale 
(VAS) pain scores to measure changes in masseter muscle pain evoked by 
maximally tolerable mechanical stimulation over a short time period in healthy 
subjects. This study also evaluated gender differences in reproducibility of VAS 
scores to mechanical stimulation. Ten healthy female and eight healthy male 

Article
Title:

Reproducibility of Visual Analog Scale (VAS) Pain 
Scores to Mechanical Pressure

Auth
ors

Greg Goddard, D.D.S.; Hiroyuki Karibe, D.D.S., Ph.D.;
Charles McNeill, D.D.S.

Signature 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 recorded on an algometer 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 
time period. Gender did not affect the reproducibility. This previously 
unreported method of measuring pain to repeated identical mechanical 
stimulation appears to have potential for both clinical and research 
application.The Tanaka-Chieti Clinical Chart



TMJ CLINICAL DIAGNOSIS: INTRAARTICULAR
EXTRAARTICULAR

TMJ CLICKING
LOCKING

20%

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



TMJ CLINICAL DIAGNOSIS: INTRAARTICULAR
EXTRAARTICULAR

TMJ TPs/OCCLUSAL SENSE 80%Upper passive Lower passive 80%
the aligners  therapy. These aligners don’t force the 

mandible to an anterior position for 24 hours a day. 
This therapy is associated with tongue exercises. 
Once the symptoms are reduced (2 months) the 
clinician can go on to the second step.

Phisical therapy. Tongue exercises+ spine exercises. 
2 months.

The finishing step. During this phase braces or aligners 

Upper passive 
aligner night wear

Lower passive 
aligner day wear







In GREY MOSCOW  UNIVERSITY clinical chart area +
In BLACK Chieti UNIVERSITY clinical chart area





NETWORK>MANAGEMENT SOFTWARES>
>TMJ/ORTHODONTICS CLINICAL CHART>
>DOLPHIN 3D>

• 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

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

>INTRAORAL SCANNERS



So Dx

Apofisi Cristagalli



So Dx

Apofisi Cristagalli

PO DX
So Dx



90°



TMJ/ORTHODONTICS CLINICAL CHART
DOLPHIN 3D

• 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

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

INTRAORAL SCANNERS





2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clincheck/ 3D 

Treatment/ straight-wire

Appliances Fixed Appliance/Removable

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



Orthodontically Induced Inflammatory Root Resorption (OIIRR) in a case of upper 

molars distalization with a tooth borne appliance

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

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



Initial Records

McLaughlin AnalysisP.L.16 02 2001, 14y 2m



Initial Records

Petrovic AnalysisP.L.16 02 2001, 14y 2m



Treatment Sequence

49Distal JetP.L.16 02 2001, 14y 3m



Treatment Sequence

50P.L.16 02 2001, 14y 11m Distal Jet



Treatment Sequence

51P.L.16 02 2001, 15y 2m Multi bracket appliance



Treatment Sequence

52P.L.16 02 2001, 15y 11m Multi bracket appliance



Treatment Sequence

53P.L.16 02 2001, 16y 4m Multi bracket appliance



Treatment Sequence

54P.L.16 02 2001, 16y 10m Multi bracket appliance



Final Records

55P.L.16 02 2001, 17y 06m Appliance removal



Final Records

56P.L.16 02 2001, 17y 06m Appliance removal



Final Records

57P.L.16 02 2001, 17y 06m Appliance removal



Final Records

P.L.16 02 2001, 17y 07m



Final Records

McLaughlin AnalysisP.L.16 02 2001, 17y 07m



Final Records

McLaughlin AnalysisP.L.16 02 2001, 17y 07m



Final Records

McLaughlin AnalysisP.L.16 02 2001, 17y 07m



Final Records

62



Orthodontically Induced Inflammatory Root Resorption (OIIRR) in a case of upper 

molars distalization with a tooth borne appliance

P.L.16 02 2001, 17y 07m OIIRR Types

CIRCUMFERENTIAL APICAL ROOT 
RESORPTION

DEEP RESORPTION
DEEP RESORPTION



Orthodontically Induced Inflammatory Root Resorption (OIIRR) in a case of upper 

molars distalization with a tooth borne appliance

P.L.16 02 2001, 17y 07m 3D CBCT root resorption evaluation

CIRCUMFERENTIAL APICAL ROOT 
RESORPTION



Orthodontically Induced Inflammatory Root Resorption (OIIRR) in a case of upper 

molars distalization with a tooth borne appliance

P.L.16 02 2001, 17y 07m

DEEP RESORPTION

3D CBCT root resorption evaluation



Orthodontically Induced Inflammatory Root Resorption (OIIRR) in a case of upper 

molars distalization with a tooth borne appliance

P.L.16 02 2001, 17y 07m

DEEP RESORPTION

3D CBCT root resorption evaluation



OPI 90







2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clincheck/ 13 23 

Impaction 21 Severe Rotation  22 Root Resorption 3D Treatment   

AppliancesModifiedRPE/FixedAppliance/Removab

le Appliance/Indirect Bonding/Implant Studio for Ortho
Solution/Lingual Arch/TPA Arch/Tongue thrusting appliance/Retainer
Appliance/Hyrax 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 The median line is curved 
and deviated towards the 
left
Second class right molar 
ratio
First class left molar ratio

Clinical case treated by Dr.ssa Manuela Di Pilla



Normodivergente subjectNormodivergente subject
Second skeletal class 
caused by a posterior 
mandible
Proclinated upper and 
lower incisors
OVJ 3mm 
OVB 2mm



GoGn- SN 37° 32+-5 ANG. INTERI

FMA 26° 22-28 M ANG. SELLA

MM 25° 28+-6 ANG.ARTICO

SNA 81° 82+-2 ANG. GONIA
SUP
INF

Initial cephalometric values

INF

SNB 75° 80+-2 +1 A Pog
-1 A Pog

ANB 6° 2+-2 WITTTS RIC
WITTS REAL

+I Sna-Snp
+I PFH
+I SN

111°
112°
100°

113+-2 B
113+-1 B
103+-2

A –MC NAM
Pog-MC NA

IMPA 96° 90-96 B



Posterior and curved condylesPosterior and curved condyles



Two months after the first visit

First Rapid expander of the palate with right vestibular arm to favor the 
derotation of 21

Second Rapid expander of the 
palate modified with two 
vastibolary right and left arms to 
bring in arch 13 and 23

Self ligating and coil brackets to increase the space for 22 and 23 in the arch and use of overlay to reposition these 
elements in the arch A slight second class on 

the right remains, the 
medians are centered 

Final photos of the case 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



GoGn- SN 31° 32+-5 ANG. INTERI 124° 132+-6

FMA 24° 22-28 M ANG. SELLA 130° 122+-5

MM 21° 28+-6 ANG.ARTICO 130° 143+-6

SNA 83° 82+-2 ANG. GONIA
SUP
INF

132°
56°
76°

120+-5
50+-2
70+-3

SNB 79° 80+-2 +1 A Pog
-1 A Pog

4mm
1mm

3,5+-2
2+-2

ANB 4° 2+-2 WITTTS RIC
WITTS REAL

1mm 0+-2

+I Sna-Snp 121° 113+-2 B OB 3mm+I Sna-Snp
+I PFH
+I SN

121°

119°
110°

113+-2 B

113+-1 B
103+-2

OB
OJ 

3mm
2mm

IMPA 95° 90-96 B



2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clincheck/ 3D 

Treatment 

Appliances Fixed Appliance/Removable

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



GenomicGenomic AnthropologyAnthropology applicationsapplications
toto orthognaticorthognatic surgerysurgerytoto orthognaticorthognatic surgerysurgery

PROF. G. IANNETTI PROF. G. IANNETTI 
Dr. M. PAGNONIDr. M. PAGNONI



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



Surgical VTO for Virtual splint Upper 
(mandibular traslation) and Lower (Maxillary
traslation) needed 29 VTO microadjustments to
adapt maxillo-mandibular asymmetry



DOLPHIN 3D VTO >   OPI  



ORTHOGNATIC SURGERY PERFORMED FROM PROF. G. 
IANNETTI AND DR. MARIO PAGNONI



Maxilla overcorrected in Maxilla overcorrected in 
advancement to prevent
relapse



O3DM SOFTWARE (PL)+DOLPHIN BETA VERSION TO
REALIZE VIRTUAL SPLINTS



BEFORE                         AFTER



2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clincheck/ 3D 

Treatment/3D Upper Airway/Orbital Volume Reconstruction

Appliances Fixed Appliance/Removable

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







Apert syndrome Crouzon syndrome

• Mutation of the FGFR2 gene (10q25-q26)
• Craniosynostosis of the coronal suture.
• Birth prevalence of about 1 per 65,000 live births
• Turricephaly
• Exophthalmos
• Skin or bone Syndactyly, may be partial or total
• Maxillary hypoplasia
• Possible mental retardation

• Mutation of the FGFR2 gene (10q25-
q26)
• impairment of the bone with
endochondral ossification .
• Turricephaly or oxycephaly with
abnormal bulging of the bregma
• maxillary hypoplasia
• exophthalmos
• Possible mental retardation





UPPER THIRD FACE SURGICAL ADVANCEMENT
LE FORT III

•Subperiosteal undermining allows 
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 is achieved with the use of the Rowe 
disimpaction forceps.

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



Crouzon and Apert cases
Surgery performed from
Prof. G. Iannetti, Director
Department of 
Maxillofacial Surgery
“La Sapienza” University

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. Iannetti for the surgical part of the study

“La Sapienza” University
Rome ITALY



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.

Traction is initiated at a rate of 0.5 mm twice a day 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 III in 
class II with overcorrection in all patients

Thanks to prof. G. Iannetti 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

Thus, to include the patients in this study we utilized some 
cephalometrical and clinical impair index, as gravity index; 
after this selection only 4 patients are eligible for the 
study.  



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

ALL SUBJECTS INCLUDED SHOWED: 

during sleep, deterioration of artery
blood gas and increasing inspiratory
effort to provide airway permanence . 
•Class III malocclusion due to midface
retrusion (ANB angl: 0°, A to N 
perpendicular - 3.0 mm, Pog to N 
perpendicular - 5.0 mm)



EXPERIMENTAL PROTOCOL

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

• The pre-operative (T0) and post-operative (T1: 6 months
after surgery) 3D craniofacial CT scans of the subjects
were collected and retrospectively analyzed.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 Crouzon syndrome post-treatment photo



Patient affected by Apert syndrome pre-treatment photo 

Patient affected by Apert syndrome post-treatment photo 









ALFA SEGMENTATION

BETA SEGMENTATION



ALFA SEGMENTATION

BETA SEGMENTATION



ALFA SEGMENTATION

On the axial cut, the 2D reference plane 

•On the sagittal plane, the 2D reference plane 
was located at the entry of
the optic nerve, most medial section (Figure 1c)

was fixed on the lateral frontozygomatic
suture (Figure 1a). On the frontal plane, the 2D 

reference area corresponded to
the section of the area of the 
lacrimal sack.





POSTURAL dysfunctions: 
RECOMMENDATIONS 
FOR PREVENTION, FOR PREVENTION, 
DIAGNOSIS AND CARE.



CHILDHOOD

During developmental age it is advisable that 
any postural dysfunction be intercepted early, 
as it could cause problems in psycho-somatic as it could cause problems in psycho-somatic 
development.



CHILDHOOD
Visual, vestibular and occlusal disorders play an 
important role in the determinism of postural 
dysfunctions of the head with alterations of the 
perception of the vertical subjective. At the same time 
head posture dysfunctions can cause imbalances in the 

Feragalli B, Rampado O, Abate C, Macrì M, Festa F, Stromei F, Caputi S, Guglielmi G. Cone beam computed 
tomography for dental and maxillofacial imaging: technique improvement and low-dose protocols. La radiologia
medica, 2017. 122(8): 581-588. 

Festa F, et al.  Maxillary and mandibular base size in ancient skulls and of modern humans from Opi, Abruzzi, 
Italy: a cross-sectional study. World J Orthod, 2010, 11,e1-e4. 

head posture dysfunctions can cause imbalances in the 
cranial caudal direction.



CHILHOOD

The presence of postural dysfunction sustained by The presence of postural dysfunction sustained by 
cross bite, anterior or lateral open bite, mandibular 
deviation and vitiated habits, requires the correction of 
these alterations



CHILDHOOD

In the case of postural dysfunction associated with class I, II or III 
malocclusion or the temporomandibular joint, the dentist starts the treatment 
path of his relevance, always within a global rehabilitation course. The most path of his relevance, always within a global rehabilitation course. The most 
common corrective measures include the prescription of orthopedic-
functional devices to allow the harmonious development of the arches. The 
therapies recommended in the pediatric age make use of the rapid expander of 
the palate and the function regulator of Frankel. In the case of a short frenulum 
the support of speech therapy and, in some selected cases, surgical therapy 
should be considered.



ADULTHOOD
In adulthood, it is useful to carry out a postural assessment in 
order to identify possible dysfunctions, even if not symptomatic, 
as early interception and timely treatment can avoid evolution in 
pathological conditions. The sedentary lifestyle must be pathological conditions. The sedentary lifestyle must be 
discouraged, while moderate and constant physical activity must 
be promoted, appropriate to the individual characteristics, also 
for the purpose of maintaining an adequate body weight.



ADULTHOOD
In the case of an adult patient with altered posture of a verifiable 
craniomandibular nature, it is also advisable to have a dental examination with 
an accurate clinical examination including the assessment of pain according 
to the Visual Analogic Scale (VAS) associated with intra and extra-oral photo 
records. Furthermore, it is essential to subject the patient to a three-
dimensional diagnosis by means of beam low dose cone of the facial massif 
and the first cervical vertebrae. As a diagnostic study, magnetic resonance and the first cervical vertebrae. As a diagnostic study, magnetic resonance 
imaging (MRI) and further tests with specific instrumentations may be 
indicated in patients with intra-articular disorders of the temporomandibular 
joint (ATM) (http://www.salute.gov.it/imgs/C_17_pubblicazioni_2717_ allegato. 
pdf) to exclude joint problems or pathologies due to alteration of the 
physiological curvatures or dimensional alteration, of symmetry and position 
of the jaw both in antero-posterior and lateral-lateral sense.



ADULTHOOD
In adulthood, postural dysfunction is often 
expressed with an algic symptomatology of the 
spatial and functional bodily subsystems: the spatial and functional bodily subsystems: the 
mandible and the skull connected by the 
temporomandibular joint, the scapulo-humeral belt 
(with the acromio-clavicular joints, sternoclavicular 
and scapulohumeral), page 34



AGE> 65 YEARS
Even in individuals over the age of 65, in 
conditions of well-being or in the presence of 
specific symptoms, which does not specific symptoms, which does not 
correspond to pathologies highlighted with 
common diagnostic tests, it is useful to carry 
out postural evaluation in order to identify any 
dysfunctions



Postural evaluation (measurement of arrows 
and postural symmetries, evaluation of 
compensation) is the diagnostic method of 
reference for a diagnosis of postural 
dysfunction. If necessary, the reference dysfunction. If necessary, the reference 
specialist will be able to take advantage of 
further tests with specific instruments
(http://www.salute.gov.it/imgs/C_17_pubblicazio
ni_2717_allegato.pdf).



The presence of postural dysfunction sustained by a cross-shaped bite, anterior or 
lateral open bite, mandibular deviation and flawed habits requires the correction of 
these alterations. In the growing subject, orthodontic therapeutic planning can include 
different phases, with intermediate periods, during which the growth and development 
of the subject as well as the dental exchange must be monitored. The clinical picture 
of crossbite should be treated early, taking into account the low rate of spontaneous 
correction of this in early deciduous and mixed dentition. In the presence of sagittal 
and antero-posterior malocclusions closely associated with spinal dysfunctions, in the and antero-posterior malocclusions closely associated with spinal dysfunctions, in the 
growing patient, the therapeutic approach can be aimed at conditioning / controlling 
the growth of the maxilla with the application of functional devices. In growth term 
subjects, the basal forms of altered development of the maxillary bones can be 
corrected by resorting to a surgical-orthodontic approach. Corrective occlusal therapy 
is associated with functional language and speech therapy exercises aimed at 
correcting the incorrect posture of the head and column.



In patients with temporomandibular and postural 
dysfunctions therapies that use the gnathological 
protocol by means of a splint are recommended. In 
addition, active multi-bracket or aligner devices can 
be used. In severe occlusal diseases due to be used. In severe occlusal diseases due to 
malocclusion of class I, II and III, the presurgical 
and surgical jaw orthodontic therapy is used, as well 
as the prosthetic restoration in case of partial or 
total edentulism.



real image
graphic 
representation

3D modelThank You
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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

Review



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, 1 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 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,3 and the individuation of 
remodelling areas, 4 erosions,  osteophytes, lines of fracture, bone resorption, 1 condylar 
displacement after orthognatic surgery, 5 or particular clinical evidences, such as the trifid 
condyle.6 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 
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 
the advent of the CBCT. 



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, 9 and also to reliable calculate anatomic 
linear measurements inherent to TMJ, 10 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, 11-14 probably because of 
the magnification index and the super-imposition of the bone structures visualized on traditional 
radiographs technique, respect to CBCT scans. 11For 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 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 
significance12 . 13As 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).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 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. Frontthe 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 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 for the diagnosis and treatment plan. The clinical examination must therefore necessarily 
be threebe three--dimensional, it can’t be based exclusively on photos that might upset our final 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 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, necessary to note the presence of any anomalies between the half side right than left, 
consider for example the consider for example the interinter--zygomaticzygomatic distance and keep in mind that the amplitude of distance and keep in mind that the amplitude of 
the the bigonialbigonial angle is ideally 30% less than the distance angle is ideally 30% less than the distance interinter--zygomaticzygomatic. Skeletal and . Skeletal and 
dental factors strongly influence the harmony of facial profile and produce a balanced dental factors strongly influence the harmony of facial profile and produce a balanced dental factors strongly influence the harmony of facial profile and produce a balanced 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 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.tissues. The ACTM of Arnett and coll. finds nine factors that influence this harmony.

DentoDento--skeletalskeletal factors: factors: projectionsprojections,,vertical projection incisive on the real; incisive inclination vertical projection incisive on the real; incisive inclination 
higher than the maxillary occlusal plane;higher than the maxillary occlusal plane;overjetoverjet; ; lower incisor projection on a vertical lower incisor projection on a vertical 
real;real;lower lower mandiblemandible incisorincisor angle. angle. HeightsHeights and and lengthslengths, , incisive exposure exceeding the incisive exposure exceeding the 
lips relaxed; lips relaxed; overbiteoverbite;;mandibular anterior height (height mandibular incisor to Chin);rear mandibular anterior height (height mandibular incisor to Chin);rear 
height (angle between maxillary occlusal plane and vertical).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 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 the midpoint of the root of the nose. The latter is set at half of both canthi 
of the eyes.of the eyes.

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

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



Material and Methods

Study Design

A specific anatomic component of the temporomandibular joint is the mandibular
condyle which articulates with the temporal bone in the mandibular fossa. 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 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 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 history of Craniofacial trauma or congenital anomalies. Will be acquired 3D 
CT Scan images processed by DICOM files in Dolphin 3D Software. Our 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 project will rely on the use of this software without which it would not have 
been possible to diagnose threebeen possible to diagnose three--dimensional face trying to bring back on dimensional face trying to bring back on 
soft tissues very accurately what we identify in the skeletal portion. We will soft tissues very accurately what we identify in the skeletal portion. We will soft tissues very accurately what we identify in the skeletal portion. We will soft tissues very accurately what we identify in the skeletal portion. We will 
transpose into digital what previously was created from photos of faces, transpose into digital what previously was created from photos of faces, 
finding how advantageous you can display in the three spatial coordinates finding how advantageous you can display in the three spatial coordinates 
our landmarks. After acquiring the our landmarks. After acquiring the DicomDicom files of subject analysis will be files of subject analysis will be 
operated a operated a reslicingreslicing and a reand a re--orientation of the Dolphin's head always using orientation of the Dolphin's head always using 
Imaging second axial and Coronal planes.Imaging second axial and Coronal planes.



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

CBCT images will be all taken with the 
subject in an upright sitting position with 
the back as perpendicular to the floor as 
possible. The head will be always 
stabilized with ear rods in the external 
auditory meatus. The subjects will be 
instructed to look into their own eyes in a 
mirror 1 mt in front of them to obtain 
natural head position

In order to assess intra-
operator and inter-operator 
errors due to the 
individuation of condylar
structure, the CBCT data of  
patients  will be processed by 
the same operator two times



MATERIALS AND METHODS: the project involves 3 steps

I Step: selection of patients 34 SUBJECTS

INCLUSION CRITERIA :

• age 11-30 years• age 11-30 years

• COMPLETE Permanent dentition

• NO TMD, BUT ONLY MALOCCLUSION

• NO Agenesis AND DENTAL INCLUSIONS

• NO orthognathic surgery

• NO BRACHI AND EXTREME dolichos



All subjects were undergo to
CBCT by Pax Zenith 3D Vatech



Step 2: data collection

The calculation of volume and 
condylar surface performed with 
the software MIMICS® ver. 
10.01



FOR EVERY PATIENT WAS 
PERFORMED THE 
CEPHALOMETRIC ANALYSIS 
OF STEINER BY Dolphin3D, OF STEINER BY Dolphin3D, 
ON FILE DICOM FROM 
ACQUISITION CBCT



“ DOLPHIN CEPH TRACING “
Tool “ DOLPHIN CEPH TRACING “



V.C. dx:1999,14mm³ 
V.C.: 2003,39mm³
S.C. dx:1099.67mm²
S.C. sx:1102,23mm²

PATIENT IN CLASS I

V.C.dx: 1956,28mm³ 
V.C. sx: 2193,87mm³
S.C.sx: 1073,7mm²
S.C.dx: 1212,3mm²

PATIENT IN CLASS II

PATIENT IN CLASS III

V.C. dx:3752,23mm³ 
V.C. sx:3739,35mm³ 
S.C. dx:1758,17mm² 
S.C. sx:1726,46mm²



Upper limit
Lower limit

For a correct reconstruction the segmentation phase is 
fundamental TRESHOLD

The file 
format 
chosen is 
the DICOM.



Step 3: 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.



No statistically significant difference(p> 0.05)

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 III
tend towards values   of volume and surface higher than
the other groups we assume a role of the musculature.

Condylar Surface                                            Condylar Volume



Condylar volume dx Condylar volume sx

The subjects in the class I have a range of values   of
volume and surface wider than the other 2 groups
because it is the largest sample



Patient hypodivergent

Patient normdivergent

V.C.  Dx  3256,03 
V.C.  Sx  3360,28 
S.C.  Dx  1553,74 
S.C.   Sx  1634,72p<0.05

test of Kruskal-Wallis

Patient hyperdivergent

V. C. Dx  1956,28 
V. C. Sx  2193,87 
S.C.  Sx  1073,7 
S. C. Dx  1212,3

V. C.  Dx :1999,14 
V. C.  Sx  2003,39 
S. C.  Dx   1099,67 
S. C.  Sx    1102,23



Volume condyle dx Volume condyle sx

However, the qualitative analysis of the data However, the qualitative analysis of the data 
showed a difference of showed a difference of condylarcondylar volume volume 
compared to the different facial typescompared to the different facial types

Values   greater in volume than the other 
2 groups in ipodivergent patients



Surface condyle dx Surface condyle sx

Even for the condylar surface, ipodivergent patients have 
higher values   than the other two groups



THEY HAVE CONSIDERED AN ANIMAL MODEL FAST 
POSTNATAL GROWTH, TO STUDY THE CHANGES 
OF CALCIFIC TISSUE OF THE MANDIBULAR 
CONDYLE  DURING THE DISTORTED MUSCLE 
FUNCTION, AFTER APPLICATION OF A BITE PLATE, 
DESIGNED TO MOVE THE JAW ON THE LEFT IN 
CLOSING, THE LEFT CONDYLES RESULTED BE 
MORE BIG AND THICK THAN THE RIGHT ONES, 
AND THE RIGHT MASSETER  SMALLER THAN THAT 
LEFT.



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 I 
CLASS HAVE A MORE REGULAR SHAPE :

  



THE CONDYLES OF PATIENTS IN SKELETAL CLASS II 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 III 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: 



DOLPHIN IMAGING
• No image distortion

• No overlap

• 3D rendering 1: 1

• > resolution

• Storing and Retrieving rx• Storing and Retrieving rx

• Overlaying 2D and 3D facial photo

• Determination of the effects of surgical operations 
on soft tissues

• Improved communication with the patient



"3D CEPH3D CEPH--ANALYSIS ANALYSIS "

• Minimizing operator-dependent errors

• Saving of measurement time

• Simplicity and repeatability in identifying landmarks

• Picture enhancement of cephalometric image

• No loss of information



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



Geometric distortion of the image

Overlap of anatomical structures

No measurement of the thickness and density of the bone

Geometric distortion of the image



Measurements in the ratio 1:1

Three-dimensional analysis

3D reconstructions and replications of solid objects

Measurement of the thickness and density of the bone

Measurements in the ratio 1:1



MPRMPR PANOREXPANOREX

CROSSCROSS

AXIAL RECONSTRUCTIONS 3D3D



3D 3D RECONSTRUCTIONS



TC CONE-BEAM  (CBCT)

Pax Zenith 3D Vatech



CBCT RECONSTRUCTIONSCBCT RECONSTRUCTIONS



Impacted teeth



Impacted teeth



• - 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

IndicationsIndications

CBCT CBCT 

• - presence of cysts or tumors of the jaws
• - fractures of the jaw
• - presurgical study of the elements included (position and shape of the roots, any 

disorders of the element)
• - study pre- and post-implant
• - orthodontic evaluation
• - incidental findings 
• - study of ATM
• - analysis of face 





RADIATION DOSE

CBCT CBCT 

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

imaging regarding images quality and radiation doses.

The use of cone-beam computed tomography in dentistry: an advisory statement from the American Association
Council on Scientific Affairs JADA 2012; 143(8):899-902
Guidelines for the use of radiographs in clinical orthodontics British Orthodontic Sciety 2008
Clinical recommendations regarding use of cone beam computed tomography in orthodontic treatment. Position 
statement by the America Academy of Oral and Maxillofacial Radiology Oral Surg Med Oral Pathol Oral radiol 2013 
116(2):238-57
SEDENTEXCT project. Radiation protection: cone beam CT for dental and maxillofacial radiology. Evidence-based
guidelines 2011



RADIATION DOSE ????

CBCT CBCT 

Methods: Dose measurements of different acquisition protocols were 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 

Traditional RX < CBCT << TAC DENTAL SCAN

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 (bone 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 on the International Commission on 
Radiological Protection’s 2005 recommendations.



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 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



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

ray tube.ray tube.

i i 

RESULTSRESULTS

i i 

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



OPT Ortophos SiemensDAP DAP valuevalue mGymGy·cm·cm22

The measures of DAP were performed by placing a The measures of DAP were performed by placing a 
transmission ionisation chamber in correspondence of the transmission ionisation chamber in correspondence of the 

output window of the Xoutput window of the X--ray tube.ray tube.

i i i i 



CBCT CBCT Value of the effective dose µµSvSv

-- Evaluations 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

-- protocolprotocol 11 –– terter:: chosen for orthodontic treatment planning was
that with large FOV but low-dose
-- assessments of effective dose and dose to organs have been
carried out

-- 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 values   of absorbed dose compatible with
the sensitivity of radiochromich film, even for
peripheral sites affected by scattered radiation



CBCT CBCT Value of the effective dose µµSvSv

Applying the weight coefficients 
defined in the ICRP 103 [1]  a 
value of the effective dose of 
35. 4 mSv has been obtained.

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

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



CBCT CBCT 
ConclusionConclusion

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 performed with low-dose protocol has a very low radiation 
exposure and, therefore, could be proposed as the primary 
method in orthodontic treatment planning resembling 
Conventional Imaging.

CBCT should be done using the protocol for obtaining diagnostic 
images with the lowest radiation dose to the patient
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ORTHOPAEDIC AND 3D FUNCTIONAL THERAPY

 Frankel Function Regulator

 TMD in children



PREVENTIVE ORTHODONTICS

Prevent a malocclusion before it occurs
Knowing the etiology of dysgnathia, malocclusions and craniofacial dysmorphoses
Rating in the first 3-5 years of life
INTERCEPTIVE ORTHODONTICS

Malocclusion in placeMalocclusion 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

LATE ORTHODONTICS



PURPOSE OF INTERCEPTIVE TREATMENT 

• Correcting imbalances of skeletal, dental or 
muscle to improve the environment before 
full eruption of the permanent teethfull eruption of the permanent teeth

• Minimize the need for subsequent, more 
complex treatments (extractions, 
orthognathic surgery)



ORTHOPAEDIC AND 3D FUNCTIONAL THERAPY

 Frankel Function Regulator

 TMD in children



FRANKEL FUNCTION REGULATOR



MECHANISMS OF ACTION

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)



2D 3D TRANSITION

Diagnosis 3D Clinical Chart/ conebeam lowdose/ 

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

TreatmentTreatment 2D Treatment/3D VTO/3D Clincheck/ 3D 

Treatment 

Appliances3DFrankel/Fixed Appliance/Removable

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



FRANKEL FUNCTION REGULATOR

• Correction alveolar dental malformations

• Skeletal deformities and alveolar process correction

Therapeutic indications:

• Skeletal deformities and alveolar process correction

• Retrognathia

• Skeletal deep bite

• Skeletal open bite

• Prognathism



3D FRANKEL FUNCTION REGULATOR







Age:10 years
12 months Frankel Function Regulator



MEASUREMENTS 2015



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 

Frankel Function Regulator

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

and higher than the left, and a deviation ipsilateral of the midline



MODIFIED FRANKEL FUNCTION REGULATOR
WITH A DISTRACTION SPRING

• The construction bite was taken without providing the 

correction of the midline to avoid unwanted condylar 

displacements and intracapsular diseases



AFTER A YEAR OF TREATMENT

The thesis work was 
developed by Dr. E. 
Tamburri

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



MANDIBULAR BRANCHES 2016



Pre and post treatment



• 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 

FRANKEL FUNCTION REGULATOR

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.



ORTHOPAEDIC AND 3D FUNCTIONAL THERAPY

 Frankel Function Regulator

 TMD in children



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 

TMD in children

 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 stomatognathic system Part II .J Pedodont 1985;10:1-21 

The intention was to highlight that the TMDs are found 
in children and adolescents, as much as in adults.



Pain during the 
function or 
palpation

Subjective
symptoms

 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 

They presented themselves
with an average of 40%



There is objective presence of 
signs and symptoms in about 
40% of children and 
adolescents.

TMD in children

 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

Of these, only 5% 
requires a treatment.



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



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.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.



 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  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. 



General neuromuscular disorders can affect 
the neck area and shoulders, as well as 
more distant districts.



The prognostic value of the signs and symptoms.

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



Thank You
D.D.S.
Ph.D. 
Specialist in Orthodontics


