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‘Me versus you’ ‘Us versus them’

Gonzalez-Forero & Gardner, 2018
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EvkepaloTtroinon
~3.3-2Mya ~2.4-15 Mya ~-1.9 Mya - 108 kya ~ 300 - 45 kya ~130 kya - present
Australopithecus africanus  Homo habilis H. erectus ( : ) Early H. sapiens Anatomically

MéyeBog eykepdAou x 3

6 X TTEPICOOTEPO ATTO TNV AVAPEVOUEVN AUENON Yia ONAACTIKA avBpwTTIivou peyEBoUG

modern human

Martin et al., 1981; Gonzalez-Forero & Gardner, 2018
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- H ToIKINGTNTO 0T Hop@PoAoyia Tou
EYKEPOAAIKOU Kal TTPOCWTTIKOU Kpaviou
OXETICOVTal JE TNV KAUWN TNG KPAVIAKNG
Baong.

- H kdpwn ¢ kpaviakn aong
pelwveTal 600 To PEyeBOG Tou
eYKeQAAou audveral.

Bastir et al., 2010
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Changes in human skull morphology across the
agricultural transition are consistent with softer
diets in preindustrial farming groups

David C. Katz**', Mark N. Grote®, and Timothy D. Weaver®

“Bepartment of Anthropology, University of Califarnis, Davis, €A 95616; and "Department of Cell Biology & Anatomy, University of Calgary, Calgary, AB
TZN 4N1, Canada

[ PNAS
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Fig. 6. (A-C) Milk diet form contrasts: mandibular tooth row (4), maxillary
tooth row (B), and mandible (C). Reference (harder diet) is in gray; Milk diet
is in blue.

nature . ARTICLES

Primate brain size is predicted by diet but not
sociality

Alex R. DeCasien'**, Scott A. Williams'? and James P. Higham"?

®poutopdyol > QuAro@dyol

The variation in molar tooth size in humans and our closest

relatives (hominins) has strongly influenced our view of human

evolution. The reduction in overall size and disproportionate

LETTER decrease in third molar size have been noted for over a century,
sttt tossremssne and have been attributed to reduced selection for large dentitions

owing to changes in diet or the acquisition of cooking'. The

A simple rule governs the evolution and

development of hominin tooth size -_—

Mkm!rk‘ Evans'?, E, Susanne Daly**, Kinrﬂin‘ ‘K,Cﬂlk'll] '.‘K:IIMNF!S I‘:\iﬂ" %, Stephen J. KlrlgT: Matthew M. Skinner’#,

Hans P. Nesse*, Jean - Jacques Hublin®, Grant C. Townsend®, Gary T. Schwartz™* & Jukka Jernvall" Ardfpiﬂ!etus, Australopithecus and Paranthropus)- However, in
species of Homo, including modern humans, there is a tight link
between tooth proportions and absolute size such that a single
developmental parameter can explain both the relative and absolute
sizes of primary postcanine teeth. On the basis of the relationship
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E&EAIEN ka1 odovTiKoi @paypoi

v Ayeveaia povipwyv dovTiwy: 6.4%
v Ayeveaia Tpitwv youiwv: 20-30%

o13:1.22 /1
v TeveTIKOC EAeyXOG

Aciyua

» 808 daroua

* 404 atoua Pe ayeveaia dOVTILWV
* 404 aroua pe TTARPN PPAYHO

EpeuvnTiKd epwTruarta

1. GaivéTuTtTol ayeveoiag dovTIwy
2. Craniofacial size

3. Craniofacial shape

ELSEVIER

Contents lists available at ScienceDirect
Archives of Oral Biology

journal homepage: www elsevier.comilocate/ach

Patterns of non-syndromic permanent tooth agenesis in a large
orthodontic population

(-

Nikolaos Gkantidis™*', Hattan Katib™', Elias Oeschger”, Marina Karamolegkou®,
Nikolaos Topouzelis®, Georgios Kanavakis®

Index Frequency (%)

Missing teeth

Index Frequency (%) Missing teeth

Upper jaw

Lower jaw

33/245 (13.5) 12 2 54/280 (19.3) 35
3 28/245 (11.4) 15, 25 3 39/280 (13.9) 45
4 22/245 (9.0) 22 4 11/280 (3.9) 314
5 11/245 (4.5) 15 5 7/280 (2.5) 34,35,44, 45
Overall 151/245 (61.6) Overall 187/280 (66.8)
Whole dentition
6 20 (11£,9m)/414 (4.8) 22
2 A 7 15 (10f.5m)/414 (3.6) 15, 25, 35,45
3 37 (21f16m)/414 (8.9) 35,45 8 9 (6f3m)/414 (2.2) 314
4 33 (16f,17m)/414 (8.0) 45 9 8 (5f3m)/414 (1.9) 15,25
5 27 (15f12m)/414 (6.5) 12 10 5 (4f.1m)/414 (1.2) 41
Overall 247/414 (147£,100m) (59.7)
Most c ric tooth is patterns in the maxilla and the mandible.
Index Frequency (%) Missing teeth Index Frequency (%) Missing teeth
Upper jaw Lower jaw
] 28/245 (11.4) 15,25 ‘ 11/280 (3.9) 31,41
3 5/245 (2.0) 12, 22,15, 25 3 7/280 (2.5) 34, 35, 44, 45
4 4/245 (1.6) 14,15, 24, 25 4 4/280 (1.4) 32, 42
5 4/245 (1.6) 12, 14,15, 22, 24, 25 5 3/280 (1.1) 35,37, 45,44
Overall 98/245 (40.0) Overall 101/280 (36.1)
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SCIENTIFIC
REPORTS

matureresearch

Number of teeth is associated with
facial size in humans

EliasS. O , gi A J. i &
Nikolaos Gkantidis 2**
Control Agenesis Size difference*
Variables
In(CS) CS (mm) In(CS) CS (mm)
females 4.9494 141.08 4.9506 141.27|ns
Cranial base
males 4.9774 145.10 4.9797 145.43 | ns
females 5.3152 203.40 5.3227 204.93 | ns
Mandible
males 5.3543 211.51 5.3608 212.89|ns

1 APIOUOG EAAEITTOVTWY DOVTIWY = 1 MéyeBog yvabwv
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. biology

Article

Number of Teeth Is Related to Craniofacial Morphology

Me ayeveoia

Xwpig ayeveoia

in Humans
Females
Elias S. Oeschger ', Georgios Kanavakis 23, Alina Cocos %, Demetrios J. Halazonetis
and Nikolaos Gkantidis 1*0)
o
Shape configurations n? P-value
Age 0.120 <0.001*
Females
Cranial Base Number of missing teeth 0.030 0.110 b)
(PC1-PC9) Age 0122 | <0.001% < (i
Males &
Number of missing teeth 0.033 0.290
Age 0142 | <0.001* a) @
Females
Maxilla
(PCL-PC10) 0199 | <0.001*
Males
Males
0.159 <0.001*
Females
Mandible 4
(PCL-PC8) 0231 | <0.001*
Males
0.369 <0.001* 5)
Females
Entire craniofacial \ \
configuration
(PC1-PC18) 0.439 <0.001*
Males
a) d)
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KpavioTrpoowTriké oXAua

Me ayeveoia

Xwpig ayeveoia

\

13

KpavioTrpoowTriké oXAua i
KupTtéTnTa
Me ayeveoia “Yyog TTpoowITTou

Xwpig ayeveoia Oéon dvw yvalou

\
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H biology

Article
Third Molar Agenesis Is Associated with Facial Size

Nikolaos Gkantidis '**", Manuel Tacchi "%, Elias S. Oeschger ', Demetrios Halazonetis
and Georgios Kanavakis 34~

Number of Missing Frequency
Third Molars | pemales | Males | Total
0 186 124 310
1 23 20 43
2 27 23 50
3 9 8 17
4 31 19 50
Total 276 194 470

Control Missing Third
Size Configurations * Molars Mean
1ze 8 Difference
In(Cs)] mm |In(Cs)| mm
Females | 4.95 | 140.76 | 4.95 | 141.35 NS
Cranial base
Males 497 | 14476 | 498 | 145.13 NS
Females| 5.02 | 151.88 | 4.99 | 147.45 -3.00%
Maxilla
Males 5.05 | 156.41 | 5.02 | 151.36 -3.34%
Females | 5.32 | 204.77 | 5.29 | 198.20 -3.31%
Mandible
Males 5.36 | 213.59 | 5.32 | 206.15 -3.60%
Females| 6.22 | 504.96 | 6.21 | 497.14 -1.57%
Entire facial
configuration
Males 6.26 | 524.20 | 6.24 | 513.99 -1.99%

15

Third molar agenesis and craniofacial shape

Females

Shape configurations n? P-value
Females Age 0.132 <0.001
Cranial Base (PC1- (N=276) Number of missing 3 molars | 0.062 0.044
C9) Age 0.069 0.152
Males (N=194) —
Number of missing 3™ molars 0.128 0.002
Age 0.183 <0.001
Females
(N=276) Number of missing 3 molars 0.099 0.002
Maxilla (PC1-PC10)
Age 0.204 <0.001
Males (N=194) .
Number of missing 3™ molars 0.156 <0.001
Age 0.148 <0.001
Females
(N=276) Number of missing 3™ molars 0.055 0.034
Mandible (PC1-PC7)
Age 0.191 <0.001
Males (N=194) o
Number of missing 3 molars 0.091 0.012
<{
Females Age 0.303 0.001
. . (N=276) Number of missing 3 molars 0.199 <0.001
Entire cranial shape
(PC1-PC15) Age 0.423 <0.001
Males (N=194) .
Number of missing 3 molars 0.211 <0.001

Tooth agenesis
No tooth agenesis

)

d)

c)

)

Y
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Y
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Kpaviomrpoowiké oXfiHa i
KupTtéTnTa

Me ayeveoia “Yyog TpoowItTou

Xwpig ayeveoia Oéon avw yvadou

17

KpavioTrpooWwTTIKO oXAua Me ayeveoia  Xwpig ayeveoia

NoITtd pévipa doévTia 3°' you@iol

18
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Ectoderm

* Epidermis of skin and its
derivatives (including
sweat glands, hair follicles)
Epithelial lining of mouth
and anus

Cornea and lens of eye
Nervous system

Sensory receptors in
epidermis

Adrenal medulla

Tooth enamel

Epithelium of pineal and
pituitary glands

Mesoderm

Mesoderm

Notochord

Skeletal system
Muscular layer of
stomach and intestine
Excretory system
Circulatory and lymphatic
systems

Reproductive system
(except germ cells)
Dermis of skin

Lining of body cavity
Adrenal cortex

Endoderm

Epithelial lining of
digestive tract

Epithelial lining of
respiratory system
Lining of urethra, urinary
bladder, and reproductive
system

Liver

Pancreas

Thymus

Thyroid and parathyroid
glands

Neural plate border Ectoderm

Neural plate

Mesoderm
Notochord

Convergence — o> =

Neural crest

Ectoderm

Neural crest cells
(form components
of the PNS)

Notochord
(mesoderm-derived)

Spinal ganglion

Somites (mesoderm-derived)

@ The neural plate bends dorsally, with the two

@ The closure of the neural tube disconnects the

@ The notochord degenerates and only persists as

tissues from the
ectoderm and thicken into the neural plate. The
neural plate border separates the ectoderm
from the neural plate.

ends eventually joining at the neural plate
borders, which are now referred to as the
neural crest.

neural crest from the epidermis. Neural crest
cells differentiate to form most of the peripheral
nervous system.

the nucleus pulposus of the intervertebral discs.
Other mesoderm cells differentiate into the
somites, the precursors of the axial skeleton and
skeletal muscle.
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EpBpuoAoyia

Riech-
plakode

Oberkiefer-
wulst

Unterkiefer-
wulst

lateraler
Nasenwulst

medialer
Nasenwulst

Oberkiefer-
fortsatz

Unterkiefer-
fortsatz

Stirnfortsatz

Auge Riechgrube
Tranen- lateraler
Nasen-Furche Nasenwulst

< ¥y Aral,

Nasenwulst

Auge

Tranen-
Masen-Furche

Stirnfortsatz

Auge

Tranen-
Nasen-Furche

Stomodeum

Auge

Trdnen-
Nasen-Furche

Philtrum
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Hammond, N. L., & Dixon, M. J. (2022). Revisiting the embryogenesis of lip and palate development. Oral Diseases, 28, 1306—1326. https://doi.org/10.1111/0di.14174
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Qapuyyikd / Bpayxiakd 168a

* 31— 4N gBdoudda kKunong: KUtTapa TnG VEUPIKAG
OKPOAOQPIAG YETAVAOTEUOUV YIO VO OXNUATIOOUV TA
Bpayxiakd ToEa.

* Ta veupikd KUTTapa dI1apopOTTOIoUVTal O€
MECEYXUMATIKA KUTTAPA TTOU OXNMUATICOUV TIG
yvabiaieg ammouoeig (1° Bpayxiakd 16¢0)

* A6 TNV Avw QATVIAKA aTTOQUON TTPOKUTITEI N Avw
yvatog, Ta (uywpaTik& ooTd Kal n AemdoEIdRg Hoipa
TOU KPOTAQPIKOU 00TOU.

* ATTO TNV KATW QATVIOKA aTTdQUON TTPOKUTITEI N KATW
yvabog.

Stage 14
32 day

<
35 somite » $

A liver

L.

~ limb bud ]

S

\ aiﬁg;,g | somites

http://whyevolutionistrue files.wordpress.com/2012/06/stage14_sem2cl.j
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®apuyyikd / Bpayxiakd 16§a

Xo6vdpog Tou

Avw @aTviakn Meckel

amépuon

Xovdpog Tou

. . Reichert
Kdtw @arviakn

aroépuon 1 Bpayxiaxi
TuxA

2° Bpayylako 1650

3° Bpayxiokoé T16¢o

Kapdiako érappa

—6° Bpayxiokd T6ga

Zeupa
Akpovag

AvaBoAéag

ZTuhoe1dng amégpuon

Xo6vdpog Tou

Z1uloiioe1dng ouvdeopo
Meckel e Hos

26

Avw @aTVvIOKA amrépuon

Unilateral cleft lip
and anterior palate

Lip

Hard palate

Soft palate

Uvula

A A

Unilateral cleft lip

B -

Bilateral cleft lip

Nasal septum

B g A A

Unilateral cleft lip
and full npalate

Bilateral cleft lip
and anterior palate

Bilateral cleft lip
and full nalate

29
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Avw @artviakni aroéQuon

XelAeooxioTia: AtToTuxia cuvévwong Tng dvw yvabiaiag Kal Twv JECWV PIVIKWY ATTOQUOEWV
- Males > Females

- 2UXVOTEPA aploTEPA

YmepwiooxioTia: ATTOTUXIO OUVEVWONG TWV UTTEPWIWY GTTOPUCEWV
- Females > Males

- 1:2500 yevvAoeIg o€ AeUKOUG, TTIO CUXVA O€ aoIaTiKoUug TTAnBuououg
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H peAéTn TNG augnong

* MpoBAewiudTnTa TNG AUgnong

* H au&non civail TTOAU e¢atopikeupévn. MMautd o€
OIAKPIVETAI O€ QUOIOAOYIKI KOl UN-QPUOCIOAOYIKH.
YTapxel €vag u€oog 6pog TTANBucoU Kal
atTokAIo€IG aTrd auTov.

2 to 20 years: Girls NAME —y
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H peAéTn Tng avgnong

* MpoBAewiudTnTa TNG AUgnong

* H au&non cival TTOAU e€atopikeupévn. MMautd &€
OIOKPIVETAI O QUOIOAOYIKE KQI [N-QUGCIOAOYIK.
YTTapxel £€vag u€oog 6pog TTANBucuoU Kai

QTTOKAICEIG aTTO QUTOV.

MpoBARparTa uyeiag Kal eTTak6Aoudn avdappwon atré
auTd, S1I0TOPACOOUV TN QUOIOAOYIKK KAUTIUAN auénong.

2 to 20 years: Boys
Stature-for-age and Weight-for-age percentiles
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H peAéTn TnG augnong- MeBodoAoyia

AtreuBeiag peTpnoeig

TpoTrotroinon avgnong

42

H peAéTn Tng avgnong- MeBodoAoyia

AtreuBeiag peTpnoeig

KpaviopeTpia:

- AvBpwTTiva Kpavia

- AKPIBAG yIO OCTIKEG UETPNOEIG

- [pooeEpel dlaoTaupoupeva dedopéva

AvOpwTropeTpia:
- ZwvTeg AvBpwTrol
- Aedopéva JaAAKWY I0TWV

- Mpdoépel pakpoxpdvia dedopéva

Tpotrotmro augnong

43
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H peAéTn Tng avgnong

2D - Ke@alopueTpia

AkTIvOoAoyia

3D -CBCT

AAANnAeTTiOEON

44

H peAéTn Tng avgnong

Pdwroypagia

45
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AvaAuon dedopévwyv

Ma@nuaTikoi uttoAoyiopoi

Growth of Embryos 3 L0
0.5
[¢)
3.0 -0 g
e
2.5 ~-0.5 2
&
[} o
g 2.0 —-1.0 =
o 7
£ 1.5 ~-15 g
=
2 -]
2 1.0 20 €
@
0.5
TTET VT T TTVVIT VO
5 10 15
Age in days

CEWUETPIKA HOPPOMETPIO

22
,t o BB \- ?
\ WPV AV
wm‘f!ﬂlﬁ
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AvaAuon dedopévwyv

loToAoyIKEG XpWOEIg

* 'Eyxuon XpwoTIKWV 0TO 00TO

* |OTOAOYIKN QviXveEuon TTEPIOXWV
00TEOTTOINONG

* H atroucia xpwong O€ixvel TTEPIOXEG

atmoppdPnong ooToU

Condylar process Coronoid process

New bone formed
since last injection

Alizarin stain
lines

47
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AvaAuon dedopévwyv

Padio-106TOTTO

* lodtomo ¥MTc

* AoT0Bn oToIXEia TTOU
atreAeuBepwvouv padievepyela

* Avixveuon TOTTIKWV TTPORANUATWYV

oTn dnuioupyia ooToU.

48

AvaAuon dedopévwyv

Epguretpara
* MeTaAAIKG eu@uTELPATA
XpNolJoTTolouvTal oav oTabepd

onueia yéoa oto 0oTo (Bjork).

49
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Avartopia

OBehaia papn

Merwmaio

ooTd
Bpeyparnko
oaTd

Opbapikds F
KBYROg Aaxkpuikd
oaTd
Prvikd
L Zuywpaniko
Pivikig 3 L
KBYXEG
Avw yvdBog
Ywiba N i VL PR L

Kéw yvibog

Bpeypamnka
0010

AapBoeibrig /

pagr

viaka
oaTh

AkougTikGg
mipog

B, ———— Frepavidaia

Kédrw /

yvaBog

il OBehiaia
pagr

- —— Merwmaio
oot

Kpotapikd
ooTd

Ignvosidég
ooTd

P
yvabog

51
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Sutures of the viscerocranium

AvaTtopia (a) MetwTro-yvabiaia
(b) ZuywpaTo-KpOTAQIKN
Palatal sutures (c) Zuyopartiko-yvaBiaia
(a) Méon utrepwia (d) MrepuyolTTEPWIO

(b) Mpb6oBia eykdpaoia
(c) OTrioBia eykdpoia

a
0
52
Avartopia
MeTwiaio
HOpoe1dég
Bpeypatiké
Zpnvoeldég Kpotag@iké
lviako
54
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AvaTtopia ,
MeTwmiaio
HOpoe1dég
Bpeypatikd
Zonvoeibég Kpota@iko
Iviako
55
AvaTtopia
Avw yvdbog
YTepwio 0016
HOpos1dég 0016 “Yvida
Z@pnvoeldég 0oTO | |
KpoTa@iké ootd
Bpeypatiké 0016
Ivioké o016
56
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OpoAoyia
AU¢non = Al¢non Tou peyéBoug

Avarrtugn = A0Enon TnG TTOAUTTAOKOTNTAG KaI TNG EKEISIKEUONG

GROWTH or ne FACE

Jmoshe — et

57

KepaAd — oupaia auvgnon (Cephalo-caudal growth pattern)

¢ AletBuvon aténong atrd TNV KEQAAR TTPog Ta Akpa.

* H otadiakr atgnan odnyei o€ aAAayn TNG OXETIKAG BEaNG Twv dlIapOpwV PEAWY TOUT CWHATOG.

74

58
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KepaAd — oupaia auénon (Cephalo-caudal growth pattern)

* H mpdobia kpaviakr BAan oAOKANPWVEI TNV avaTITUEr TNG JEXPI Ta 7 €Tn.

* Metd tn yévvnon, n alfnon Kal avaTrTuén TTapaTnpEiTal KUPiwg OTO TIPOCWTTIKG KPAVio.

59

Mnxaviopoi ooTeoyéveong

KUTTAPQ TTOU PETATTITITOUV O€ 00TEOBAAGOTEG.

= [1Aamid ooTd Tou BOAOU KaI TOU TIPOCWTTIKOU Kpaviou.

s Mesenchymal
; cells

/ Osteoid
_—Collagen fivers T

,—— Osteoblast

Ossification ———— Osteocyte
X center J
\ : i —— Newbone
N d matrix
\ Osteoid LAY
- - Osteoblast = E
(@) (b)
= Mesenchyme — — Fibrous
(orms the i = = periosteum
periosteum (a.X 1
£ A z%’; Osteoblast
‘ £ | > C Compact bone
~ o

Spongy bone
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* Yuevovyevig ogTteoyévean: Mapaywyr) ooTol atreuBbeiag ammd adiapopoTroinTa YECEYXUMUATIKG
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Mnxaviopoi ooteoyéveong

* Xovdpoyevng ooTeoyévean: ASIOPOPOTIOINTA HETYXUMATIKA KUTTAPA JETATTITITOUV O€ XOVOPORAAOTEG.
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1. EYKEQOAAOG Kal EYKEYOAAIKO Kpavio

64
EpBpuoloyia + Zenvo-nBuosidng ouyxovdpwon: = 7 £Tn
* Z@nvo-IviIoKN ouyxovdpwon: 15-17 €tn
Frontal bone
Pre-sphenoid
ethmoid
Basis
sphenoid \——— Inter-sphenoid
Spheno-occipital
Basis '
occipital
Synchondroses i
of the cranial base Periosteum
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2. Agpo@opeg 0d0i

66

3. 2TOMATIKA KOIAOTATA

67

25



31/10/2024

OpoAoyia Kal onuavTiKEG EvvolEg augnong

68

OpoAoyia Kol onuavTIKEG EVVOIEG aUgNOoNGg

1. OcTikh avadiapopewaon (Remodeling): ANayr otn 6€on uia
00TIKNG doWNG Adyw evattoBeong/atroppd@nong Eviog Tou
ooTOoU.

2. OoTikn petarémion (Displacement and relocation): Evepyr
METOKIVNON €VOG 00TOU O€ OXEON WE TA YEITOVIKA 00Td. MTTOpEi
va gival TTpwWToYEVAG 1) SEUTEPOYEVNCG.

+ + + +

69
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OpoAoyia Kal ONUAVTIKEG EVVOIEG AUENONG

FIGURE 2-10 |

++

++

Picture from: “Essentials of facial growth” by Enlow and Hans

70

OpoAoyia Kal onUavTIKEG EVVOIEG aUENOoNG

FIGURE 3-48

Picture from: “Essentials of facial growth” by Enlow and Hans

71
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Opoloyia Kal onUAvTIKEG EVVOIEG aUENONG

FIGURE 2-15

Picture from: “Essentials of facial growth” by Enlow and Hans

72

OpoAoyia Kal onUavTIKEG EVVOIEG aUENOoNG

H Bswpia Tou aveoTpappévou AGuda «Ay.

FIGURE 3-39

Picture from: “Essentials of facial growth” by Enlow and Hans
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To piIvo-yvaBiké oUpTTAEYypa

ofehdia
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S Adkpuilkd

[slene]

CUVWUOTIRS
ooTo

Av

ywiSog

kAT
yuwiBoo
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YHEVOYEVAG OOTEOYEVEDT
MpwToyevAG Kal SEUTEPOYEVAG ETATOTTION
OoTikr avadiauépewaon
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oot ofehdid
. + P
PreypdTiks
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00T
MPGozBrc |
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To piIvo-yvaBiké cUPTTAEYHO

* Agutepoyevhg HETATOTTION PEXPI TO 7 £TN.

* NpwToyevhg PeTATOTTION AGYW
OOCTIKAG avadIiapuop@waong.

76

To piIvo-yvaBiké cUPTTAEYpO
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To pIvo-yvaBikd oUpTTAEYHO

\ H pop@oloyia Twv papwyv kabopilel Tn d1e0Buvon PETATOTTIONG TS AVW yvdadou.

M
£
™ \ .
3 »
K ‘
e 4

‘ C
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To pIvo-yvaBIkd oUMTTAEYHO
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To piIvo-yvaBiké cUPTTAEYHO

Mepiloxég amoppdéPnong ooTou

80

To piIvo-yvaBiké cUPTTAEYpO

&

!Qaﬂl
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To pivo-yvaBikd oUpTTAEypa

AVTIOTPOUMEVO «/\»

82
To piIvo-yvaBiké cUPTTAEypO — AUENON OTO METWTTIAIO ETTITTESO
51 T& YeTWTTIAO ETTITTESO, Ta dUO MICA TNG UTTEPWAG
o TTEPIOTPEPOVTAI, WOTE N dIO-YOUQIAKK aTTO0TACN VA
7 D QugaveTal TTEPICTOTEPO ATTO TNV OIO-KUVOOOVTIKI).
0 0
-B O Q
—C
15974 ANTERIOR IMPLANTS : 0.8 mm
—‘z:l LATERAL IMPLANTS: 2.7 mm
=D
83
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To pIvo-yvaBiké oUpTTAEypa — AUENON OTO EYKAPOIO0 ETTITTEDO

Maxillary width growth: 4 - 17 yrs

BODY HEIGHT
INCREASE, MM o]
3" 10 17" YRS " * s
Lol A
% :
95 5 \ \/
; NN
0P3,
a |
. .
0 :/'\. Ye
1] ] 10 12 1 1‘6 AL 20 YEARS
MIDPALATAL SUTURE
MAR
| TS,
10 . ™ 1597
r — ./'
st \ 4 \ 1P3,
TN i R
\. -\_'\:u T8¢
0 yo—
4 6 8 10 12 14 16 18 20 YEARS
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To pivo-yvaBiké cUPTTAEypa — AUENoN OTO EYKAPOIO ETTITTESO

* 2TOMATIKH QVATTVON

« @éon TNG YAwooag (Tr.X. YAWOOIKOG XaAIVOG)

85
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86

To pivo-yvaBiké cUPTTAEypa — AUENoN OTO EYKAPOIO ETTITTESO

8 Bpegikn mepiodog

Eopnpikn mrepiodog

To pivo-yvaBiké cUpTTAEypa — AUENonN OoTO EYKAPCIO ETTITTESO
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To pivo-yvaBiké cUpTtTAeypa — Aognon oto oBeAlaio tritredo

MpocBioTTioBia auénon avw yvabou: 4 - 14 €1

« H mpocBioTrioBia augnon cuvodeueTal Ao
OTpPOPr

« H Bdon tng pivog diatnpei 11 oxéon TNG WE
TNV Kpaviakr Baon Adyw atroppd@nong Kal
evatro0eong ooTou 010 TTPAOBIo KAl OTTIoBI0
MEPOG TNG.

88

To pivo-yvaBiké cUuptrAeypa — Ao§non oto oBeAiaio etiTredo

Mapayovteg TTpocBioTTioBIag augnong dvw yvadou:

1. AU¢non oTtn pa@n pHeETAgU dvw yvAaBou Kal UTTEPWIOU 00TOU

2. Evatt6Beon ooToU OTnNV TTEPIOXK TOU yvaBIaiou KUPTWHATOG

89
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To pivo-yvaBiké cUPTTAEYpO

90

H kdTw yvadog

V' Ypevoyevig 0oTeoTroinon (0Wua/KAGS0G)
v/ Xovdpoyevrig 0oTeoTroinan (KOVBUAOG)
V' TIpPWTOYEVAG Kal DEUTEPOYEVAS UETATOTTION

v ET@aveiokn evaTroBeon/amoppo®non ooTou
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H katw yvabog — 21n yévvnon

—2Tn yévvnon n paen TG Katw yvadou dev eival
OOTEOTTOINUEVN.

— Kopwvoeldrig améguon > KovouAogidng amoguon
— «XaAapn» apbpwoaon
— AuBAcia ywvia yvabou

— MIKPOG KAGDOG

21n yévvnon, n KAtw yvaeog atroTeAsi
OUOIAOTIKA £EVa «KAAUPOG» Yia Ta SOVTIA.

Smartt, J. M., Jr, Low, D. W., & Bartlett, S. P. (2005). The Pediatric Mandible: |. A Primer on Growth and Development. Plastic and reconstructive surgery, 116(1), 14e-23e

92

H kdTw yvadog

O k6vduAog AE Bpiokeral péoa otn YAjvn
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H kaTw yvaéog H d1amAaon TG 0d0VTOPUIaC TTPAYUOTOTTOIRITAI OE CUVTOVIOHO UE
TNV aQVvATITUEN TNG KATW yvdbou.

Mandibular Tooth Development and Eruption: Chronology of the Deciduous and Permanent Dentition*

Crown Root
First Evidence of Completion Eruption Completion
Tooth Calcification (months) (months) (years)
Deciduous dentition
Central incisor (iy) 4.5 monthst 4 6.5 1.5-2
Lateral incisor (iy) 4.5 monthst 4.5 7 1.5-2
Cuspid/canine (c) 5 monthst 9 16-20 25-3
First molar (m,) 6 monthst 10-12 21-30 5
Second molar (my) 6 monthst 10-12 21-30 3
Permanent dentition
Cenrtral incisor (I,) 3—4 months 45 6-7 9
Lateral incisor (1) 3—4 months 45 7-8 10
Cuspid/canine (C) 4-5 months 6-7 9-10 12-14
First premolar (Py) L.75-2 years 56 10-12 12-13
Second premolar (P,) 1.25-2.5 years 6-7 11-12 13-14
First molar (M,) Birth 253 6-7 9-10
Second molar (M,) 2.5-3 years 7-8 12-13 1415
Third molar (My) 8-10 years 12-16 17-21 18-25

1 Months in utero.

* Adapted from Berkovitz, B. K B., Holland, G. R., and Moxham, B. . Oral Analomy, Embryology and Histology, 3rd Ed. Edinburgh: Mosby, 2002. P. 357.

94

H katw yvalog — Mévvnon €éwg 5 €Tn

O uéyioTog pUBNOGS CWHATIKAG auénong
OUVAVTATAI JEXPI TA TTPWTA 5 €T

To TTPOCWTTIKO KPavio aKOAOUBE TN
CWWATIKA augnon f €meTal Kata 1-2 £1n). 238

1.National center for health statistics. (http://www.cdc.gov/growthcharts)

2.Hunter, C. J. (1966). The correlation of facial growth with body height and skeletal maturation at
adolescence. The Angle Orthodontist, 36(1), 44-54

3.Hagg, U., & Taranger, J. (1982). Maturation indicators and the pubertal growth spurt. American journal of
orthodontics, 82(4), 299-309.
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H katw yvadog — MNévvnon éwg 5 €Tn
A 2.5 émn

}'x@’ (X "_._-f-’/ ' 4
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1.Smartt, J. M., Jr, Low, D. W, & Bartlett, S. P. (2005). The Pediatric Mandible: 1. A Primer on Growth and Development. Plastic and reconstructive surgery, 116(1), 14e-23e
2.Hoyte, D. A. The cranial base in normal and abnormal skull growth. Neurosurg. Clin. North Am. 2: 515, 1991

3.Tracy WE, Savara BS. Norms of size and annual incre- ments of five anatomical measures of the mandible in girls from 3 to 16 years of age. Arch Oral Biol. 1966;11:587— 598
4.Liu, Y.-P., Behrents, R. G., & Buschang, P. H. (2010). Mandibular growth, remodeling, and maturation during infancy and early childhood. The Angle Orthodontist, 80(1), 97-105

L / s W H pa@n TnG K.y. OOTEOTTOIEITAI JEXPI TO
o /) \/> TpwTO £10G.
/” ,/‘" H ywvia Tng yvabou peiwveral onuavtika (>
T ] 30 poipeg). *
it AU¢non diakovOUAIKoU €Upoug 2 and
uWnASGS pubuds augnong otov KAGdo 3.
’\zjf I;a)’,) AUEnon katd prkog > Auénon ka®’ Uyog 4.

gem | HMEA 7
\\-\,f‘.‘__ ey 9
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[Mw¢ peAeTdTal N Aug¢non TNS KATW yvabou;

MEeAETN Kpaviwv

AKTIVOYPa@IKA

“CENTER OF ROTATION
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Original Article

Early Childhood

Yi-Ping Liu®; Rolf G. Behrents®; Peter H. Buschang®

Mandibular Growth, Remodeling, and Maturation During Infancy and

YAIkO

24 apoevika and 24 OnAukd TTaidid

AKTIVOYPa®IKA MEAETN aTTd 0.4 priveg €wg 5 €Tn (eTHO1Q)

Mia akTivoypa@ia oTo TEAOG TNG £@npeiag.
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AtroTeAéopaTO
Table 3. Growth Changes of Linear (mm/yr) and Angular (deg/yr) Mandibular Measures during infancy and early Childhood
Yearly Growth Change Total Change
Age, years 0.4 1-2 2-3 34 4-5 5-16 0.4-5
Landmark Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Males (n = 24)
Co-Go 11.45*  7.71 578 329 297 3.10 265 222 1.15 218 153 031 21.00 4.77
Co-Gn 17.70 6.98 895 3.34 488 235 497 208 263 230 235 035 3471 5.20
Go-Gn 7.82 345 432 1.86 352 200 3.04 1.15 243 1.39 149 023 1923 3.1
Go-Co-Me -260 681 -021 365 -0.20 3.00 0.01 1.58 1.44 1.73 024 023 -0.16 5.23
Co-Go-Me —-223 873 -0.98 4.19 020 384 -0.10 296 -1.17 301 -052 035 -277 7.01
Females (n = 24)
Co-Go 10.06 5.65 4.64 3.05 282 272 186 255 241 210 134 033 1829 427
Co-Gn 14.97 3.75 7.79 272 5.00 272 431 234 4.01 173 207 0.36 3199 543
Go-Gn 7.95 3.75 430 1.87 278 117 3.02 1.09 263 1.00 126 024 1823 296
Go-Co-Me —-1.44 5.84 0.05 325 0.02 2.56 058 1.42 0.51 1.36 017 025 -038 4.72
Co-Go-Me -3.04 711 -059 327 0.03 318 -075 253 -1.21 231 -042 031 -202 693
* Bold indicates statistically significant growth changes.
99
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AtroTeAéopaTa
Table 3. Growth Changes of Linear (mm/yr) and Angular (deg/yr) Mandibular Measures during infancy and early Childhood
PP—— Yearly Growth Change Total Change
Age, years /04 \{ 1-2 2-3 34 45 5-16 0.4-5
Landmark / Mean SD \Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Males (n = 24)
Co-Go 11.45* 7.7 3.29 297 3.10 265 222 1.15 218 153 031 21.00 4.77
Co-Gn 17.70 6.98 3.34 488 235 497 208 263 230 235 035 3471 5.20
Go-Gn 7.82 345 1.86 352 200 3.04 1.15 243 1.39 149 023 1923 3.11
Go-Co-Me -260 6.81 365 -0.20 3.00 0.01 158 1.44 173 024 023 -0.16 5.23
Co-Go-Me -2.23 8.73 4.19 020 38 -0.10 296 -1.17 301 =052 035 =277 7.01
Females (n =| 24)
Co-Go 10.06 5.65 3.05 282 272 186 255 241 210 134 033 1829 4.27
Co-Gn 14.97 3.75 272 5.00 272 431 234 4.01 1.73 207 0.36 3199 543
Go-Gn 795 375 1.87 278 117 3.02 1.09 263 1.00 126 0.24 1823 296
Go-Co-Me -1.44 584 } 3.25 0.02 256 058 142 051 1.36 017 025 -0.38 4.72
Co-Go-Me -3.04 741 0.59 327 0.03 318 -075 253 -121 231 -042 031 -202 693
* Bold indicates stX{stically signifi growth changes.
100
AtroTeAéopaTO
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AtroTeAéopaTa
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Apoevikda ©OnAuka
p n
(21.5, 29.4) (18.5, 27.5)
\

(22.6, 26.2)

(19.7, 11.6)

(184, 7.9)

(16.6, 6.3)

10 mm

— A116 0.4 — 5 €Tn n Guénon oTov KOVOUAO
Kal o€ KABETN KaTeuBuvon.

18.9,25.0)  \
( ) \

(17.3,11.7)

(15.2, 7.4)

— 10mm

Kal Tov KAGdo oupPaivel T0oo o€ opIfovTIa 600

— H avaropia TG KATW yvabou dev gival n idia o€ oxéon Ye TN yévvnon.
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Eykdpoia atgnon tng KATw yvaoou

H pagn TG K&Tw yvdaBou eival KAEIOTA!

Evamro0eon mapsiakd — AtTroppo@non YAwWooIKd

104

Eykdpoia avgnon tng KATw yvadou

FIGURE 3-41 FIGURE 3-42
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H ad¢non tng KaTtw yvdlou éwg TNV e@npeia

—H KAion NG kpaviakng Baong
emOpeadel Tnv TTpooBioTTioBia
Béon TNG K&TW yvabou.'

1. Bjork A. Cranial base development. AMJ ORXHOD1955;41:198- 225.

106

H ad¢non tng KaTtw yvabou £éwg Tnv epnpeia

— Melwpévog pubudg augnong péxp! Tnv epnpeia. :_'53
— 270 yadpia n duénon gpgavietal TrepiTTou dUo £
XpOvia TTpIV Ta KopiTala. 2 EL
3

— MeydAn TTOIKINOTATA 0TO pUBUS GuEnong. 2 &

PERIODIC VARIATIONS
IN
GROWTH RATE

Puberal
meximum
Pre-puberal
minimum
|
!
| |
A —
| | Completed
| : growth
‘.Ilwfuntilg'l‘T Juvenile # Adolescent Adult
1 | \
Age

1. Bjork, A. (2007). Sutural growth of the upper face studied by the implant method. The European Journal of Orthodontics, 29(Supplement 1), i82-i88
2.Hagg, U, & Taranger, J. (1982). Maturation indicators and the pubertal growth spurt. American journal of orthodontics, 82(4), 299-309.
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H ad¢non tng KaTtw yvdlou éwg TNV e@npeia
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1.Bjork, A. (2007). Sutural growth of the upper face studied by the implant method. The European Journal of Orthodontics, 29(Supplement 1), i82-188

108

Vé

Mwg Ta §Epoupe 6Aa auTq;

Bideg BitaAiou (2mm x 0.6 mm) eicdyovtai
oTnv avw Kai Katw yvado

Scandinavica, 13(1), 9-34.

Bjork, A. (1955). Facial growth in man, studied with the aid of metallic implants. Acta Odontologica
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AMNAETTIBEON KEQAANOUETPIKWV OKTIVOYPOPIWV
MNwg Ta §Epoupe 6Aa auTd; A. oTIC Bidec

B. otnv Tpdobia kpaviakr Baon

Bjork, A. (1955). Facial growth in man, studied with the aid of metallic implants. Acta Odontologica
Scandinavica, 13(1), 9-34.

110

H katw yvabog otnv epnpeia

— AU¢non pubuoul augnong.
= AAN\ayég oTnv katakdpuen didoTaaon. 2

— OpI1OvTIEG AANQYEG, WG ATTOTEAECUA
TTPWTOYEVOUG Kal DEUTEPOYEVOUG
HETATOTTIONG. 3

1.Bjork, A. (2007). Sutural growth of the upper face studied by the implant method. The European Journal of Orthodontics, 29(Supplement 1), i82-i88
2.Buschang, P. H., & Gandini Jinior, L. G. (2002). Mandibular skeletal growth and modelling between 10 and 15 years of age. European journal of orthodontics, 24(1), 69-79.
3.Thilander, B. (1995). Basic mechanisms in craniofacial growth. Acta Odontologica Scandinavica, 53(3), 144-151.
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H kdTw yvadog otnv epnPeia

I

Rl 53

bt
i

| i
PR -2.9/142

11 Gostoniazgy | | |

— Karakopuen avarmTugn > opiovTia avamTuen

Buschang, P. H., & Gandini Junior, L. G. (2002). Mandibular skeletal growth and modelling between 10 and 15 years of age. European journal of orthodontics, 24(1), 69-79.

112

O p6Aog Tou KovdUAou

> XovOpoyeVAG 00TEOTTOINON
> Agv gival KEVTPO augnon

» MpoCcapPOCTIKOG POAOG
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MoikIAéTNTa OTNV KaTeuBuvon avénong

a. lvwdng ouvdETIKOG 10TOG
b. Mpo-xovdopoBAGOoTEG

c. XovdpoPBAdoTeg

d. Z1Toyywdeg ooTOUV

114

H augnon oTtov kOvOUAO gival o€ ouvapTnon

KovbuAikn augnon WE TN OTPOPH TNES KATW yvadou.

MM/YR CONDYLAR GROWTH
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Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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Avw-1Tp6001a KOVOUAIKE augnon — KAIVIKG TTapaTnpeital Tpoodia aTpoon

7017
4°

11°
21°

Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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Avw-rp600ia KOVOUAIKN augnon

Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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Avw oTriof1a KOVOUAIKA augnon  — KAIVIKG TTaparnpeital oTriodia oTpoPA TN KATW
yvaoou

Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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Avw oTricfia KovOuAIkK} augnon

Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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2TPOPN TG KATW yvdadou

Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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TO1TOI OTPOPRG TNG KATW YVABOU
i. Apparent rotation (Matrix rotation)

H oTtpo@n Tng KaTtw yvaBou oe oxéon Ye TNV Kpaviakr) Baon.

1.Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
2.Bjork A. Facial growth in man, studied with the aid of metallic implants. Acta Odontol Scand. 1955;13:9—34.
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TOtTOI OTPOPIG TNG KATW YVABOU
ii. Angular remodeling (Intra-matrix rotation)

AN\ayA 0TO OXua TO XEIAOUG TOU CWHATOG TNG KATW yvAaBou
AOYyw atroppd®nong Kal evammobeong ooTou.

BACKWARD
FORWARD
g™
= 4

- APPOSITION E=S -apposITION
3 - RESORPTION BZ58 - RESORPTION

1.Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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TO1TOI OTPOPRG TNG KATW YVABOU

iii. True rotation (Total rotation) FOTAL RETATION

REF-\

1.Bjork, A., & Skieller, V. (1983). Normal and abnormal growth of the mandible. A synthesis of longitudinal cephalometric implant studies over a period of 25 years. European journal of orthodontics, 5(1), 1-46.
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Facial development and tooth eruption

An implant study at the age of puberty — ApoeviKd kal BnAukd, 6 xpovia yupw artrd
Ansrean s of ORTHODONTICS NV €9n B | Kr’] au én on.

A. Bjdrk, Odont. Dr., and V. Skieller, D.D.5.
Copenhagen, Denmark
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Facial development and tooth eruption
An implant study at the age of puberty

American Jowrnal of ORTHODONTICS
[P S —

A. Bjork, Odont. Dr., and V. Skieller, D.D.5.
Copenhagen, Denmark

MapaTtnpnocig:
® ["evIKOG Kavovag n TTpooBia otpo@r TG KATW yvaBou oTnv epnpeia.

® H ywvia Tng yvdaBou (gonial angle) peiwveTal ge evattoBeon ooTou O0TNV OTTIoBIA

ETTIPAVEIQ TOU CWUTOG TNG yvaBou Kal Tou KAGdou, kal atroppd@naon otnv Tpdobia
EMMPAvVEIQ TOU XEIAOUG TNG KATW yvaBou.
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M1ropei va TrpoBAe@Tei n dievBuvon TG algnong;

-y 2XAMa TOU KOVOUAOU

L
B

Bjork, A. (1969). Prediction of mandibular growth rotation. American journal of orthodontics, 55(6), 585-599.
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M1ropei va TrpoBAe@Tei n dievBuvon TG augnong;

2XNUa Tou xeihoug KATW yvabou

Skieller, V., Bjork, A., & Linde-Hansen, T. (1984). Prediction of mandibular growth rotation evaluated from a longitudinal implant sample. American journal of orthodontics, 86(5), 359-370.
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M1ropei va TrpoBAe@Tei n dievBuvon TG algnong;

ZXAHa TG oUppuUOoNng

angle

He

1.Skieller, V., Bjork, A., & Linde-Hansen, T. (1984). Prediction of mandibular growth rotation evaluated from a longitudinal implant sample. American journal of orthodontics, 86(5), 359-370.
2.Aki, T., Nanda, R. S., Currier, G. F., & Nanda, S. K. (1994). Assessment of symphysis morphology as a predictor of the direction of mandibular growth. American journal of orthodontics and dentofacial orthopedics.106(1), 60-69.
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M1ropei va TrpoBAe@Tei n dievBuvon TG augnong;

H kAion NG o1movOUAIKNG OTAANG

1. Solow, B., & Siersbaek-Nielsen, S. (1992). Cervical and craniocervical posture as predictors of craniofacial growth. American journal of orthodontics and dentofacial orthopedics 101(5), 449-458.
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ESwTtepikoi TTapdyovTeg TTOU £TTNPEAlOUV TNV aUgnon.

eTTNPEAOEl TNV KateuBuvon TnG au¢nong avegdpTnTa

Pl
73
)
8

atrd Tn YEVETIKN TTpodIdbeon.

1.Kantomaa T, Pirttiniemi P. Differences in the biological response of the mandibular condyle to forward traction or opening of the mandible. An experimental study in the rat. Acta Odontol Scand 1996;54:138-44
2.Rabie AB, She TT, Hagg U. Functional appliance therapy accelerates and enhances condylar growth. Am J Dentofacial Orthop 2003;123:40-8

3.Asano T. The effects of mandibular retractive force on the growing rat mandible. Am J Dentofacial Orthop 1986;90: 464-74.

4.Cholasueksa P, Warita H, Soma K. Alterations of the rat temporomandibular joint in functional posterior displacement of the mandible. Angle Orthod 2004;74:6777-83

T ERo
/’/ 3 \
Mnxavikr @épTion: H puikr dpaoTnpIidTnTa YTTOPEI Va e .fr\
& 7: |
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2NMAVTIKA ONMEIa OXETIKA ME TRV AUENON TG KATW yvdBou

1. O uwnAdTEPOG PUBPGG aUENONG TNG KATW YVABou ep@avideTal Ta TTPWTA 1-2 £€Tn META TN
yévvnon.

2. H eykdpoia augnon TG KATw yvabou gival attoTEACUA evattoBeong TTapeIaKA Kal
ammoppoPnong YAWOoOIKA.

3. 2tV TTaIdIkn nAIKia 0 puBPOG alENoNG YEIWVETAI.
4. Z1nv epnpBeia ol aAAayEg oTo pEyEBOG Kal TN BEoN TNG KATW yvABou €gival GnNUAVTIKEG.

5. O1 aAayég oTn B€on TNG KATW yvaBou gival atToTéAeopa TNG auénong NG avw yvabou
(deutepoyevng HeTATOTTOION), TNG AUENONG OTNV KATW YvABo (TTPWTOYEVAG METATOTTION) KAl
TNG evatroBeong-atroppdPnong ooToU OTO XEIAOG TNG KATW yvabou.
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Oewpieg avgnong

1. Sicher: H at¢non Tou KpavioTTPOOWTTIKOU CUUTTAEYUATOG OUV OEETAI UE EVOOYEVEIG
TTapAyovTeG Kal dgv eTnpeddeTal atrd 1o TTEPIBAAAOV.

2. Scott: H yeveTIki TTAnpogopia KpURETaI OTOUG XOVOPOUGS KOl OTO TTEPIOOTED. H augnaon oTIg
POPES OPEINETAI OE AUENON TTOPAKEIMEVWY OOTWV.

3. Moss: H augnon mpaydaToTTolEiTal avegapTnTa atro Tn YEVETIKA TTPodIdbeon. Ta ooTd
TTpocapudélovTal aTn AEIToupyia TOu OKEAETIKOU/JUIKOU OUCTAUATOG.

4. Van Limborgh: attributes H augnon oxeTietan ye yeveTikoUug (dpouv evidg TWV KUTTAPWY),
ETTIVEVETIKOUG (OPUOVEQ) Kal EEWYEVEIC/TTEPIBAAAOVTIKOUG TTAPAYOVTEG.

1.Sicher H. Oral anatomy. St. Louis: CV Mosby, 1952

2.Scott JH. The growth of the craniofacial skeleton. In J Med Sci 1962;438:276-86.

3.Moss ML. The functional matrix. In: Kraus BL, Riedel RA, editors. Vistas in orthodontics.Philadelphia: Lea & Febiger, 1962

4.Van Limborgh J. The role of genetic and local environmental factors in the control of postnatal craniofacial morphogenesis. Acta Morph Neerl Scand 1972;10:37-47.
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KpuUBel o KOVOUAOG YEVETIKN TTAnpoO@oOpia;;;

Age 5: Left condylar head missing (fall at age 2)
Mandibular asymmetry present

Age 8: Functional appliance treatment. Signs of
regeneration

Age 13: After adolescent growth spurt. Complete
regeneration noticed.
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