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Fig. 1. Fixalion of the skull to a solid
work
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Fig. 2. Holographic set up
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Fig. 3. Schematic representation of holographic set
up
a.lLaser b.Shutter
d.Attenuator e.Mirror
0.Objective lens(40x)
IR. Reference beam
H.P.Holographic plate

c.Beam splitter
f.Objective lens(20x)
h.Lens(f=100mm)
10. Objective beam
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(Fig.6)
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Fig. 5 MEAW(5-degroe intaag T —

Fig. 4. MEAW(O-degree tip-back)
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Fig. 7. Reconstruction of hologram
a.Laser b.Beam expander
c.Reference beam  d.Hologram e.Image
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Table I. Number of fringes between the incisal
edge of the right central incisor and the
lower border of the nasal cavity.

TYPES OF ARCHWIRES

A B C D E F

6 6 7 7 7 7

6 | 7 | 717 7] 6

11 10 11 12 12 15

9 8 10 3 8 7

9 7 3 7 8

12 14 16 | 16 | 10 | 14

7 7 7 8 9 11

6 7 7 3 9 11
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Table II. Number of fringes between the incisal
edge of the right central incisor and the
lower border of the orbit.

TYPES OF ARCHWIRES
B|C|D|E|F
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Table II. Number of fringes between the occlusal
surface of the second molar and the
tower border of the zygomatic bone.

TYPES OF ARCHWIRES
A|lB|c|D|E]|F
1| 2213 /(3]o0]o0
cl2| 3|53 ]13|1]1
1(\)1 3| 4 6 5 4 3 6
Dl4| 2 | 2|2 |2 2]s3
Ils] 232223
16| 4|61 4|51 416
19; 71321221213
Sigl 42| 2|3 ]3] 3
9( 7|5 |5 |8 |67
Mg e T3P AAE RoluA & o
Z F7HE e 2009 A Y-S 7S A 5ol
£ A FH7F g3 FHddM s 347 AY
PG o] FAL A1ATA ZH HAdA Ft
F5py AAE BYon 1Y B 'r‘“ 24
Z7teta k(AR R E-7S, E-9S #%

FEAo A 4% 10g8 mAH L 7}§R—% %
Sols 24 BH7H 4T F3Y AAE Yo
W 2712 100g9 BAHE o A9 Aol
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g9 4% v2sart 200gs R4S IS
Aole A BH7h o 7A RolNE 34
3} Aol BPe o FUL ALLTFH 24 29
oam o Fap AL HYlen A By

HA F71d b (AR R E F-7S, F-9S &

Zé)

et & AR wgET BE % A
oo U 7H3 FH 9| 48 Table Il o, 4
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Table IV. Number of fringes between the cusp tip
of the first premolar and the frontomax-

illary suture.
TYPES OF ARCHWIRES

A|B|C|D|E|F
1| 4 6 6 6 3 2
cl2] 9 |1u|s 6 3 3
191 3114 |2 |12 | 11| 8 | 13
D|4| 5 6 7 6 7 8
Ts][7]ol7]6]6 |9
(I) 6| 1316|1314 |11 |17
NI|l71 8 8 7 7 110
Sigl13[5 6| 719109
9| 20 | 13|14 | 28|17 | 2

Table V. Angulation between the fringe of the
posterior alveolar bone area and the
archwire.

TYPES OF ARCHWIRES

A B C D E F

+19.0 |- 9.0 |+155|+125 [+525 |+46.0

+14.0 1 +22.0 | +35.0 | +29.0 | +44.0 | +22.5

+185]+26.0 '+11.0 |+ 15|+105{+13.0

~ 20|+ 20|—-90|—- 20|+170(— 65

00|+ 55}— 70(+100|—-180|— 75

+ 1.0(|+125(+19.0 |+11.0[+340 |+ 75

~ 70— 50+ 20}— 50|—-110|— 90

00— 25}—-110|—- 10}-130|-110

NZO~H—OZ00
wlol~N|{o|o s |w|N|—

+ 1.0|— 25|+ 30{— 30 0.0 0.0
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Fig. 8 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the nasal cavity
in case of long Class |l elastic force

20

Number of Fringes

m100g
E1100g + 100g
7200g

Type of Archwires

Fig. 10 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the nasal cavity
in case of anterior vertical elastic force
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Fig9% Fig.l3 oA Z+zte] s el short
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Fig. 9 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the nasal cavity
in case of short Class Il elastic force
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Fig. 11 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the nasal cavity
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Fig. 12 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the orbit in case
of long Class |l elastic force
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Fig. 14 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the orbit in case
of anterior vertical elastic force
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Fig. 13 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the orbit in case
of short Class Il elastic force
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Fig. 15 Number of fringes between the incisal
edge of the right central incisor and
the lower border of the orbit
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Fig. 16 Number of fringes between the occlusal
surface of the second molar and the
lower border of the zygomatic bone in
case of long Class {l elastic force
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Fig. 18 Number of fringes between the occlusal
surface of the second molar and the
lower border of the zygomatic bone
in case of anterior vertical elastic force
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Fig. 17 Number of fringes between the occlusal
surface of the second molar and the
lower border of the zygomatic bone
in case of short Class |i elastic force
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Fig. 19 Number of fringes between the occlusal
surface of the second molar and the
lower border of the zygomatic bone
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Fig. 20 Number of fringes between the cusp
tip of the first premolar and the
frontomaxillary suture in case of long
Ciass |l elastic force
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Fig. 22 Number of fringes between the cusp
tip of the first premolar and the
frontomaxillary suture in case of
anterior vertical elastic force
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Fig. 21 Number of fringes between the cusp
tip of the first premolar and the
frontomaxillary suture in case of
short Class 1l elastic force
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Fig. 23 Number of fringes between the cusp
tip of the first premolar and the
frontomaxillary suture
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Fig. 24 Angulation between the fringe of Fig. 25 Angulation between the fringe of
the posterior alveolar bone area the posterior alveolar bone area
and the arch wire in case of and the arch wire in case of
long Class Il elastic force short Class 1l elastic force
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-ABSTRACT-

A STUDY OF HOLOGRAPHIC INTERFEROMETRY ON THE INITIAL REACTION
OF MAXILLOFACIAL COMPLEX TO THE INTERMAXILLARY FORCES ON
THE ORTHODONTIC ARCHWIRES

’ Ik-Jae Jin, D.D.S.M.S.D, Won-Sik Yang, D.D.S.M.S.D.Ph.D.

Department of Orthodontics, College of Dentistry, Seoul National University

This study was performed to evaluate the initial reaction of maxillofacial complex to the Class II
intermaxillary and the anterior vertical elastic forces on the six types of archwires including multiloop
edgewise arch wires(MEAW).

A human dry skull was used for this purpose and this investigation was done by holographic
interferometry, Based on such investigation, the fringe pattern and the number of fringes of each
condition were compared and analyzed.

The findings of this study were as follows:

1. As the orthodontic forces increased, the amount of displacement increased.

2. As the orthodontic forces were applied, the fringes were shown not only in the teeth and the maxilla
but also in the adjacent bones, i.e., temporal bone, zygomatic bone, nasal bone, frontal bone and
sphenoid bone. And the direction of fringe pattern and the number of fringes were different from each
other by the sutures.

3. As the long Class Il elastic forces were applied, the backward-downward displacements of the
anterior teeth and the maxilla were shown, and backward displacements of the former were greater
than those of the latter. And backward displacements were greater by the long Class II elastic forces
than by the short Class II elastic forces.

4. As the anterior vertical elastic forces were applied, downward displacements of the anterior teeth and
the maxilla were shown, and the downward displacements of the former were greater than those of
the latter relatively.

5. The downward displacements of the anterior area to the anterior vertical elastic forces of the MEAW
were greater than those of other archwires. In addition, the more tip-back bend was applied, the more
displacement was seen.

6. As the Class II intermaxillary forces and the enough anterior vertical elastic forces were applied on
the MEAW with tip-back bend, there was an intrusive effect of the posterior teeth.

KOREA J. ORTHOD 1994 ; 24(2) : 447-477.

Key words : Anterior vertical elastic, Class Il intermaxillary elastic, Holographic interferometry,' MEAW
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NHSE My

TYPES OF ARCHWIRES

A: 0.016 inch round wire

B: 0.018 inch round wire

C: 0.016%X0.022 inch rectangular wire

D: 0.016X%0.022 inch MEAW( 0-degree tip-back) °
E: 0.016X0.022 inch MEAW( 5-degree tip-back)
F: 0.016%0.022 inch MEAW(10-degree tip-back)

CONDITIONS

: Archwire only

: 100g of long Class II elastic force

* 200g of long Class 1I elastic force

: 100g of short Class II elastic force
200g of short Class II elastic force

: 100g of anterior vertical elastic force
: 200g of anterior vertical elastic force

S: Lateral view
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