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[Abstract] The knowledge about cranio-maxillo—facial growth and development is an important part of orthodontic
theories. People from different nations, regions, and genders have various patterns of craniofacial structure and oc-
clusions, and the research about facial growth is complicated and difficult. Along with the advancement of techno—
logy, the studies on cranio—maxillo—facial growth develop from cross—sectional study to long—term longitudinal study,
from 2—demensional to 3—demensional information acquisition. And the developing computer technique and software
make the research more intensive. Such studies help our orthodontists to make precissive prediction of growth and
clinic judgement. This topic is to overview the recent methods of studying cranio—maxillo—facial development.

[Key words] cranio—maxillo—facial  growth and development research method

[4]
(e}
o
2
N
o 2.1
(1
e}
18 5l
Cro—Magnon N
[2-3]
o]
1 2009-11-26 [ 1 2010-09-22 N
] 1964— °

] Tel 028-85501425 X -



— 80 —

69 Farkas ™ 25

78]
22
22.1 X
1931 Broadbent
X
Vi
Bjork!™
Wylie. Wits  Ricketts

X

Hofranth

Downs. Steiner. Tweed.

33 1 2011 1 www . gjkqyxzz.cn

Sassauni Mesh
[ [12-13]
X
[14-15] X
2
[16]0
X
X N N
X
222 Simon
1719
Zhang ™
2.2.3
Y CT
20
221 Khambay &
12

0.2 mm



33 1 2011 1 www . gjkqyxzz.cn

o 3dMD Di3D
4
[25-26]
CT
o CT
N X
27-28)
3
3.1
32

3.2.1

— 81 —

[291
o

o

Zilberman

1321

- Rangel



82—

[5]

[6]

[10]

[11]

[12]

o i ,
2008, 16 2 107-110.
Ramirez—Yafiez GO, Smid JR, Young WG, et al. Influ—
ence of growth hormone on the craniofacial complex of
transgenic mice[J]. Eur J Orthod, 2005, 27 5 494-500.
Mosig RA, Dowling O, DiFeo A, et al. Loss of MMP-2
disrupts skeletal and craniofacial development and results
in decreased bone mineralization, joint erosion and de-
fects in osteoblast and osteoclast growth]J] Hum Mol Ge-
net, 2007, 16 9 1113-1123.
Farkas LG, Tompson BD, Katic MJ, et al. Differences
between direct anthropometric and indirect cephalomet—
ric  measurements of the skull[J]. J Craniofac Surg, 2002,
13 1 105-110.

[J]. , 1993, 16 1 17-20.
Farkas LG, Hreczko TM, Katic MJ, et al. Proportion in—
dices in the craniofacial regions of 284 healthy North
American white children between 1 and 5 years of age
[J]. J Craniofac Surg, 2003, 14 1 13-28.
Landes CA, Bitsakis J, Diehl T, et al. Introduction of a
three —dimensional anthropometry of the viscerocranium.
Part Measurement of craniofacial development and es—
tablishment of standard values and growth functions[]J]. J
Craniomaxillofac Surg, 2002, 30 1 18-24.
Landes CA, Zachar R, Diehl T, et al. Introduction of a
three —dimensional anthropometry of the viscerocranium.
Part Evaluating osseous and soft tissue changes fol—
lowing orthognathic surgery[J]. J Craniomaxillofac Surg,
2002, 30 1 25-34.
Honn M, Goz G. Reference values for craniofacial struc—
tures in children 4 to 6 years old Review of the litera—
ture[J]. J Orofac Orthop, 2007, 68 3 170-182.
Bjork A. The use of metallic implants in the study of
facial growth in children Method and application[J]. Am
J Phys Anthropol, 1968, 29 2 243-254.
Jiang J, Xu T, Lin J, et al. Proportional analysis of lon—
gitudinal craniofacial growth using modified mesh dia-
grams[]]. Angle Orthod, 2007, 77 5 794-802.
Delaire J. The evolution of the lower jaw and the jaw
joint, from reptiles to man[J]. Rev Stomatol Chir Maxi-
llofac, 1998, 99 1 3-10.

s s N Delaire

33 1 2011 1 www . gjkqyxzz.cn

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(27]

[J]. , 2008, 26 2

121-124, 128.
s s , . X

[J]. , 2000, 35 3
230-232.
Mori Y, Miyajima T, Minami K, et al. An accurate three—
dimensional cephalometric system A solution for the co—
rrection of cephalic malpositioning[J]. J Orthod, 2001, 28
2 143-149.
Baumrind S, Moffitt FH, Curry S. The geometry of three—
dimensional measurement from paired coplanar X -ray
images[J]. Am J Orthod, 1983, 84 4 313-322.
Bishara SE, Cummins DM, Jorgensen GJ, et al. A com—
puter assisted photogrammetric analysis of soft tissue cha—
nges after orthodontic treatment. Part Methodology and
reliability[J]. Am J Orthod Dentofacial Orthop, 1995, 107
6 633-639.
Cummins DM, Bishara SE, Jakobsen JR. A computer as—
sisted photogrammetric analysis of soft tissue changes af—
Results[J]. Am J Orthod
Dentofacial Orthop, 1995, 108 1 38-47.
Zhang X, Hans MG, Graham G, et al. Correlations betw—

ter orthodontic treatment. Part

een cephalometric and facial photographic measurements
of craniofacial form[J]. Am J Orthod Dentofacial Orthop,
2007, 131 1 67-71.
Mclntyre GT, Mossey PA. Size and shape measurement
in contemporary cephalometrics[J]. Eur J Orthod, 2003,
25 3 231-242.
Ras F, Habets LL, van Ginkel FC, et al. Quantification
of facial morphology using stereophotogrammetry—demo—
nstration of a new concept[J]. J Dent, 1996, 24 5 369-
374.

[J]. , 2001,
36 4 298-300.
Khambay B, Nairn N, Bell A, et al. Validation and re—
producibility of a high-resolution three—dimensional facial
imaging system[J]. Br J Oral Maxillofac Surg, 2008, 46
1 27-32.
Winder RJ, Darvann TA, McKnight W, et al. Technical
validation of the Di3D stereophotogrammetry surface ima—
ging system[]J]. Br J Oral Maxillofac Surg, 2008, 46 1
33-37.
Nute SJ, Moss JP. Three—dimensional facial growth stu-
died by optical surface scanning[J]. J Orthod, 2000, 27
1 31-38.
Kau CH, Zhurov A, Richmond S, et al. The 3-dimen—
sional construction of the average 1l-year—old child face
A clinical evaluation and application[J]. J Oral Maxillo—
fac Surg, 2006, 64 7 1086-1092.
Adams GL, Gansky SA, Miller AJ, et al. Comparison be—

86



— 86 —

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(28]

[29]

[30]

Polym, 2001, 44 1 71-76.

33 1 2011 1 www . gjkqyxzz.cn

17 19 2322-2325, 2329.

No HK, Park NY, Lee SH, et al. Antibacterial activity [18] Takagi S, Chow LC, Hirayama S, et al. Properties of e—
of chitosans and chitosan oligomers with different mole— lastomeric calcium phosphate cement—chitosan composites
cular weights[J]. Int J Food Microbiol, 2002, 74 1/2 [J]. Dent Mater, 2003, 19 8 797-804.
65-72. [19] Leroux L, Hatim Z, Freche M, et al. Effects of various
Maeda Y, Kimura Y. Antitumor effects of various low— adjuvants lactic acid, glycerol, and chitosan on the in—
molecular—weight chitosans are due to increased natural jectability of a calcium phosphate cement|J]. Bone, 1999,
killer activity of intestinal intraepithelial lymphocytes in 25 2 Suppl 315-34S.
sarcoma 180-bearing mice[]J]. J Nutr, 2004, 134 4 945- [20] Ding SJ. Biodegradation behavior of chitosan/calcium ph-
950. osphate composites [J]. J Non-Cryst Solids, 2007, 353
Qin C, Du Y, Xiao L, et al. Enzymic preparation of wa— 24/25 2367-2373.
ter—soluble chitosan and their antitumor activity[J]. Int J [21] Cheng XM, Li YB, Zuo Y, et al. Properties and in wvitro
Biol Macromol, 2002, 31 1/2/3 111-117. biological evaluation of nano-hydroxyapatite/chitosan me—
Guminska M, Ignacak J, Wojeik E. In wvitro inhibitory mbranes for bone guided regeneration[]J]. Mater Sci Eng
effect of chitosan and its degradation products on energy C, 2009, 29 1 29-35.
metabolism in Ehrlich ascites tumour cells EAT [J]. Pol [22] Oliveira JM, Rodrigues MT, Silva SS, et al. Novel hy—
J Pharmacol, 1996, 48 5 495-501. droxyapatite/chitosan bilayered scaffold for osteochondral
Hasegawa M, Yagi K, Iwakawa S, et al. Chitosan induces tissue —engineering applications  Scaffold design and its
apoptosis via caspase—3 activation in bladder tumor cells performance when seeded with goat bone marrow stromal
[J]. Jpn J Cancer Res, 2001, 92 4 459-466. cells[J]. Biomaterials, 2006, 27 36 6123-6137.
Mi FL, Shyu SS, Wu YB, et al. Fabrication and charac— [23] Xu HH, Simon CG Jr. Fast setting calcium phosphate—
terization of a sponge—like asymmetric chitosan membra— chitosan scaffold: Mechanical properties and biocompati—
ne as a wound dressing[J]. Biomaterials, 2001, 22 2 bility[J]. Biomaterials, 2005, 26 12 1337-1348.
165-173. [24] Liu C, Xia Z, Czernuszka JT. Design and development
Lloydb LL, Kennedya JF, Methacanon P, et al. Carbohy— of three —dimensional scaffolds for tissue engineering[J].
drate polymers as wound management aids[J]. Carbohyd Chem Eng Res Des, 2007, 85 7 1051-1064.
Polym, 1998, 37 3 315-322. [25] Jiang T, Abdel-Fattah WI, Laurencin CT. In vitro eval-
Prabaharan M, Mano JF. Chitosan—based particles as co— uation of chitosan/poly lactic acid—glycolic acid  sintered
ntrolled drug delivery systems[J]. Drug Deliv, 2005, 12 microsphere scaffolds for bone tissue engineering[J]. Bio—
1 41-57. materials, 2006, 27 28 4894-4903.

s - [26] Park YJ, Lee YM, Park SN, et al. Platelet derived gro—

[J]- , 1992, 8 1 6-8. wth factor releasing chitosan sponge for periodontal bone
s s s . / regeneration[J]. Biomaterials, 2000, 21 2 153-159.
[J]. , 2007,

82
tween traditional 2-dimensional cephalometry and a 3- using conventional and three—dimensional virtual ortho—
dimensional approach on human dry skulls[J]. Am J Or- dontic models[J]. Angle Orthod, 2003, 73 3 301-306.
thod Dentofacial Orthop, 2004, 126 4 397-409. [31] Ayoub AF, Xiao Y, Khambay B, et al. Towards building
Swennen GR, Barth EL, Eulzer C, et al. The use of a a photo-realistic virtual human face for craniomaxillofa—
new 3D splint and double CT scan procedure to obtain cial diagnosis and treatment planning|J]. Int J Oral Maxi—
an accurate anatomic virtual augmented model of the skull llofac Surg, 2007, 36 5 423-428.
[J]. Int J Oral Maxillofac Surg, 2007, 36 2 146-152. [32] Rangel FA, Maal TJ, Bergé SJ, et al. Integration of di—

s s

[J].
, 2007, 21 3 241-244.
Zilberman O, Huggare JA, Parikakis KA. Evaluation of

the validity of tooth size and arch width measurements

gital dental casts in 3—dimensional facial photographs|J].
Am J Orthod Dentofacial Orthop, 2008, 134 6 820-
826.



