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3D surface analysis

Direct anthropometry

3D Cephalometry (CT/ CBCT)
Ultrasounds

*Magnetic resonance
Electromagnetic systems
Electromechanical systems
*Optoelectronic systems
*Moiré/ fringe light projectors
eL_aser scanning
Stereophotogrammetry
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Simple, easy to use
Danger free

Fast

Easy-to-manage data

Treatment visualization and
simulation

LLow cost




Conventional anthropometry

--single measurements v’ Simple, easy to use

v" Danger free
s Fast

+ Easy-to-manage-data

el
v" Low cost

L.G. Farkas,
Anthropometry of the
head and face, 2nd Ed.
New York: Raven Press,
1994,
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3D surface analysis

*Direct anthropometry
*3D Cephalometry (CT/ CBCT) [ simple, easy to use
Ultrasounds * Danger free
*Magnetic resonance Y ekl
-Electromagnetic systems | Sasytomanage data

g _ y * Treatment visualization and
Electromechanical systems simulation
Stereophotogrammetry - Low cost
*Moiré/ fringe light projectors
»Laser scanning Optical methods

*Optoelectronic systems
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Stereophotogrammetry

Each object is seen in each istant by 2

TVCs (X, y): stereoscopic vision (X, Y, z) | Rasetal.J Dent 1996;24:369-74
Burke & Hughes-Lawson,

AJODO 1989;96:144-51
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Stereophotogrammetry

e LAFAS. 3
SIPARTINENTD ANATOMIA UNANA
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Stereo-
photogrammetry




3D surface analysis

*Direct anthropometry
°3D CephalomEtry (CT/ CBCT) v" Simple, easy to use
Ultrasounds v" Danger free
. v

*Magnetic resonance Lot

i * Easy-to-manage data ??
-Electromagnetlc SyStemS v' Treatment visualization
Electromechanical systems and simulation
«Stereophotogrammetry © Lowcost?
*Moiré/ fringe light projectors
sLaser scanning Optical methods
*Optoelectronic systems
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Subjects & Methods

11 Glut-1 syndromic subjects

Females, 3 — 32 years

205 control subjects

42 landmarks for each face (ears excluded)

Landmark identification (skin)
Stereophoto

Landmark digitization (PC)
Calculations

a. Landmark to landmark distances,
ratios and angles (z-scores)
b. Principal Component Analysis

. 0 [
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Z-scores
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Down-
slanted eyes
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Reduced intercanthal
distance
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Z-scores

3,00
2,00
1,00
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-1,00
-2,00
-3,00

-4,00

Results - mandible

Reduced facial depth
(mandible < maxilla)

A

body

Longer mandibular |

/l

N

N

Shorter mandibular

N

ramus (posterior

facial height)

sn-t/pg-t t-go t-go/sn-pg

Z-scores

3,00

2,00 +

1,00 +

0,00

-1,00

[ -2,00

-3,00

-4,00

pg-g80

Decreased lower
face convexity

Increased mandibular
convexity

Ny

%.

Increased facial
divergence

Smaller gonial angles

80-pg-go t-go-pg L

SCIENZE BIOMEDICHE PER LA SALUTE

t-go-pg R

t-npg-go




Principal Component Shape AnaIyS|s

L205 control subjects ‘ 11 Glut-1 subjects

1

* 1st principal component: | ¢ 1st principal component:
43% of face variability 24.9% of face variability
e 1st-70th components: * 1st-9th components: 97%
99% of face variability of face variability
Glutl: more

homogenous faces
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PC1 — control subjects

explained variance: 43.6%

Vertical vs.
anterior-
posterior
development
of face;
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PC1 — Glutl subjects

explained variance: 24.9%

Forehead:;
nose
prominence;




Glutl vs. Control subjects

PCA:

« 1st principal component: 43% of face variability
e 1st-71st components: 99% of face variability
Stepwise linear regression: PC1, PC2, PC9
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Stepwise linear regression

() cControls
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PC1 — Glutl vs control subjects

explained variance: 43.6%

Glutl: high
forehead;
smaller eyes;
prominent
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PC2 — Glutl vs control subjects

explained variance: 8.6%

Glutl: high
o N\a forehead;
AL Lol smaller eyes;
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Glutl vs control subjects
3D faclal features

Reduct
Smalle
Reduct
Increas
Longetr
Shortel
Small ¢
Decrea
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Small gonial angle

Reduced chin irominence




Laboratorio di Anatomia Funzionale
dell’ Apparato Stomatognatico (1989)

Dr. Daniela Ciprandi
Dr. Marina Codari
*Dr. Claudia Dolci

Prof. Alberto
*Dr. Simona
Dr. Valentin
*Prof. Pieran
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DOWﬂ Syndrome Morphometry of the Orbital Region Soft Tissues

— in Down Svndrome
éﬁpﬁ@“&,@% The fournal of Craniofacial Surgery = Volume 23, Number 1, January 2012
Y % Chiarella Sforza, MD, PhD,* Fadil Elamin, MSc, BSc, BDS, MOrthEd, FFDRCSI,
Claudia Dellavia, DDS, PhD,* Riccardo Rosati, DDS, PhD,* Gianluigi Lodetti, DDS,*F
Andrea Mapelli, MBioEng,* and Virgilio Ferruccio Ferrario, MD, PhD*

Larger deviations in Sudan than in
Italy; no sex differences.

—¢=[ Sudan =e=M Sudan

ex-ex en-en 0S-0r en-ex o0s-or/en- area  en-exvs. 0S-Orvs. 0S-Or Vs.
ex TH TH FH
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Hypohydrotic ectodermal dysplasia (OMIM #305100)

prn-sn-Is

n-prn-pg
n-sn-pg
tr-pg-t

t

, more acute
nasolabial angle,
prominent lips;

y = -0,033x + 1,788-
R®=0162 .

arealabbra = - - =

15 17 19 21 23 25

Total teeth




Moebius syndrome

Congenital facial palsy (facial nerve)
& impairment of ocular abduction
(abducens nerve) (OMIM %157900)

More prominent Smaller
~ 1and hyperdivergent | maxilla &

1 face (sagittal plane) [ nose Smaller mandible, less
d prominent chin

Smaller, more
prominent forehead [ Sforza et al. Eur J Oral Sci 2009;117:695-703;
S— ‘A SALUTE It J Maxillofac Surg 2014;25:1-7







