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Waranee Llinlawan and Bancha Samruajbenjakun

Case report: Corticofomy-facilitated anterior teeth
refraction in bimaxillary profrusion patients

Abstract

Waranee Linlawan* Bancha Samruajbenjakun**

Objective: To describe a corticotomy-facilitated en-masse retraction of anterior teeth in anatomical

limited bimaxillary protrusion patient.

Treatment plan: Four first premolars extraction to reduce anterior teeth and lip protrusion. After leveled

and aligned until completed on 0.016” X 0.022” stainless steel wire, the patient was treated with corticotomy

and bone graft. Two weeks later, retracted canines and anterior teeth with T-loop until the space were closed.

Result: The anterior retraction beyond anatomical limit, upper and lower anterior teeth normal inclination

and position. The facial profile was improved. Lips became competent at rest position.

Conclusion: This case report showed the outcome of corticotomy-facillitated orthodontic treatment in

a patient who refused orthognathic surgery. A careful plan and the other choice that awareness of possible

side effects in every step of treatment is essential to obtain maximum intercuspation for function, stability and

esthetic under the limitation of skeletal structure.

s1UEUoY (Case Report)
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N1sJIAS1KIIVUIIAOVWU (Model analysis)

Frontal view

- Overbite = 2.0 mm.

- Upper dental midline was on facial midline.

- Lower dental midline deviated to the left 0.5 mm.

Occlusal view
Maxillary arch - Square shaped arch form
- Right posterior teeth mild crowding
- Canines and molars were sagitally symmetry
Mandibular arch - Square shaped arch form
- Anterior teeth moderate crowding
- Canines were sagitally symmetry
- Right molar was anterior to left molar 1 mm.
Lateral view
Angle’s classification Right: Class Il molar relationship (1 mm.)
Class Il canine relationship (2 mm.)
Left:  Class Il molar relationship (2 mm.)
Class Il canine relationship (2 mm.)
- Overjet = 4.0 mm
- Curve of Spee = 3.0 mm.

Arch perimeter
- Upper : intercanine width = 37.0 mm.

intermolar width (central groove) = 50.0 mm.
- Lower : intercanine width = 30 mm.

intermolar width (distobuccal cusp) = 50.5 mm.
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Tooth measurement

17 16 15 14 13 12 11 21 22 23 24 25 26 27
9.5 11 7.5 8 9 7.5 9 9 7.5 9 8 7.5 10 10

11 11.5 8 8 7 6.5 6 6 6.5 7.5 8 8.5 11.5 11
ar 46 45 a4 43 42 41 31 32 33 34 35 36 37

Space analysis
Space lack / excess
ype Upper Lower
Front 0 -2
Left 0 -1
Right -0.5 0
Sum -0.5 -3

Bolton’s analysis
Anterior ratio (normal: 77.2+1.65 %) = 77.45 %
Conclusion: fluntivimun fvundudnginuni
Overall ratio (normal; 91.3+ 1.91 %) = 92.23 %
Conclusion: fluavua Svumdudaduini

NSJINSERNWNNUSVA (Radiographic analysis)

1. AMW39dNWIU313En (Panoramic radiograph)

- Permanent dentition stage

- 38, 48 impacted teeth

- Nasal septum is normal.

- Maxillary sinus presented pneumatization

- Normal bone density and trabeculation

- Normal morphology and symmetry of mandibular condyles

- No visible pathology

U7 2 amSsdnuesiinneunisinm
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2. amsednzinanfsezautiauaznisiasizii (Lateral cephalogram and analysis, @151991 1)
A15799 1 N1sAsgskUananinanessdngluandsweaiudng

Maxilla to SNA (degree) 84 + 4 86 Orthognathic maxilla
Cranial base | A-Nperp (mm) 5+4 a4 Orthognathic maxilla
Mandible to | SNB (degree) 81 +4 80 Orthognathic mandible
Cranial base | Pg- Nperp (mm) 046 -4.5 Orthognathic mandible
Maxillo- ANB (degree) 6 Skeletal Class Il
Mandibular Wits (mm) 3+ -1.5 Skeletal Class |
Skeletal FMA (degree) 23+5 22
configuration | SN-GoMe (degree) 29+ 6 30 Normodivergent

NS-Gn (degree) 68 + 3 67.5 pattern

Occl-SN (degree) 16 £ 5 19.5
Maxillary 1 to NA (degree) 22+ 6 31.5 Proclined Ul
dentition 1 to NA (mm) 5+2 9.5 Protruded Ul

UIPP (degree) 119+ 5 123 Normally inclined Ul
Mandibular T to NA (degree) 30+6 39.5 Proclined LI
dentition T to NA (mm) 7T+2 14 Protruded LI

LIMP (degree) 9 +5 110 Proclined LI
Maxillo- 1to T (degree) 125+ 8 105 Acute interincisal angle
Mandibular
Soft tissue U lip—E plane (mm) -1+2 6 Protruded upper lip

L lip—E plane (mm) 2+2 11 Protruded lower lip

NLA (degree) 91+ 8 96 Normal NLA

H-angle (degree) 14+4 23 Protruded upper lip

JUN 3 amednglvanfsueautiawazangidunounisinm
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NNS2UAY (Diagnosis)

1. Skeletal 1aseasnanszqn
- Class |
- Bimaxillary orthognathism

- Normal bite configuration

2. Dental Wy

- Upper and lower incisal proclination and

protrusion

- Right / Left: class Il canine and class Il molar

relationships

- Mild upper and moderate lower arch crowding

- Overbite 2.0 mm, Overjet 4.0 mm, Curve of

Spee 3.0 mm.

- Lower dental midline deviated to the left

0.5 mm.

3. Facial Tuwiin

- Symmetrical mesocephalic face

- Convex facial profile

- Upper and

lower lips protrusion

- Normal NLA

- Chin retrusion

4. Intraoral soft tissue tlaigagauludasuin

- Mild gingivitis with normal mucosa

size

- Normal frenum attachment and normal tongue

5. Functional problems and abnormal habits
{]cummimwu'm‘uaea'w's“wLnﬂ'maenumiumﬂm
waziidedinaun

- Within normal limit, no functional shift

- No hyperactivity of mentalis muscle

6. Other 3u¢

SanuUs:avAzounissnu (Objective of treatment)
1. Wy

Maxilla
- Proclined and protruded upper incisors
- Mild crowing

- To obtain normal upper incisal
position
- To obtain normal alignment

- Extraction of 14, 24 and retraction
of upper incisors
- Leveling and aligning

Mandible
- Proclined and protruded lower incisors|
- Moderate crowing

- To obtain normal lower incisal
inclination and position
- To obtain normal alignment

- Extraction of 34, 44 and retraction
of lower incisors
- Leveling and aligning

Intermaxillary
Anteroposterior

- Class Il canines and molars relationship

- Overjet 4 mm.

Transverse
- lower dental midline shifts to the left
0.5 mm.

Vertical

- Curve of spee 3 mm.

- To obtain Class | canines and molars
relationship

- To obtain normal overjet

- To obtain center midline

- To obtain flat curve of spee

- Use extraction space for
distalized canines and mesialized
molars

- Retraction of upper and lower
incisors

- Shifting lower dental midline to the
right 0.5 mm.

- Intrusion of lower incisors
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2. Tunti

- Convex facial profile

- To improve soft tissue facial profile

- Retraction of upper incisors

- Protruded upper and lower lips

- To obtain normal position of
upper and lower lips

- Retraction of upper and lower incisors

3. laseadnenszan

Skeletal Class | with Bimaxillary

orthognathism relationship

- To maintain class | skeletal -

lwuNISSNW (Treatment planning)
WHUNSNWT 1
WHUNSSNWT 2
segmental osteotomy
wHuNs$ei 3
(14-24 and 34-44)
Treatment of choice:
(14-24 and 34-44)

A PR oo v & | aAa
WasngUheiidnyazvesiiuminviauulagaisid
A a a a ) aa

A5PULAEIAINLLDEILIN NSEBNRUHUNSLTRETN 1
azsundamsinanilaegiesings wasiluss@nsam
WINNIINTARUAUNITNTRETN 2 inTgsunisiinausy
Tndfuusnuidosnisidiunlunisuilunisdoaurnuay

Al A P & Y A
ann1siuvesiiy WesnngUlemeiiiumirinistunas
WBeawn fatudesdnedilaainnisaeuiiunmunazgnly
TunsuAleanwarHuntIfINa? LRUNITSNYIABINTT
Iidundndnsziugs (maximum anchorage) waliladan
AtheTeiiuuinsegnuszanu (symphysis) MRaut1au1e
naMfe srerseninalatesinituludeeulu (inner surface)
Y8INTEYNAIU (compact bone) UoeNI1TrErNABINTT
= 2 5 = U U = 1 =
Aafly AalumNEBNNISS N lAEN1TIRNULNEIDE19LRE
199 b Annzunsngau tewn dansu® sndu
avang™ nszgnidnuazate™ Id AsluiieanAdudes
NLLAANILRNTNTOUAINAD LHUNITSNE NN
dwsudtiedis nssnwmaiuanssudaitusauiunisiise
ﬂix@ﬂﬁmﬂiﬂﬂi (upper and lower anterior segmental

Extraction treatment (1 premolars and maximum anchorage)

Orthognathic surgery combined with orthodontic treatment: upper and lower anterior
Extraction treatment (1* premolars and maximum anchorage) with corticotomy

Extraction treatment (1* premolars and maximum anchorage) with corticotomy

osteotomy) Illausunun1sinwngUle guiefiansun
wdUfiasusunsinuifinsrdnnszgnunnsslnssiue
eldvihmsiausununisinud 3 uagae Ae nnsede
nszgniiusuAunisinvimsiuanssudaiu saudu
nsaeuitunsutesdii 1 4 § F33dasiinisldnns
Ugnenenszgn (bone graft) Uanmitumihuuuazans fiamg
FruFaEiunn (abia) wagduay (lingual) LilewfiuySune
YoansEgnUniiu (alveolar bone) ULaga1NNSANYINUI
m§nMsseeisnsiaansadey (repair) Tudnwes
Paalyiveensegniiniludiuiiu (alveolar cortical bone
fenestrations) uazseeilauen (dehiscences) 1¢ Fatiae
TfanursaiadsuiluldiAunirdedidanisnieiaie
(anatomical limit) Gslunsdiifio uunszgnusvauitung
I¢egneuannsiy uenandnszurumsndaidunsindaiin
laifioanmenaay Jaflenuidesdeithetiooniuaziialiane
Tumssnwidninnsinwimaiunnssudaiiusiudunis
ivin dagihelddnauladenuaunisdnui
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Treatment plan for space discrepancy

Crowding (Lower) -1.5 -1.5

Curve of Spee -1.5 -1.5

Midline -0.5 +0.5

Profile -3.5 -3.5

Space necessary -7 -6

Space available 8 8 _
Movement of lower molars 1 2 Anchorage | Max. Mod.
Molar relationship 1 2

Movement of upper molars 0 0 Anchorage | Max. Max.

Introductory treatment : Oral hygiene instruction and scaling full mouth
Extraction : 14, 24, 34, 44
Anchorage situation

Upper arch: Maximum

Lower arch: Maximum

Mechanotherapy

Overbite = 2
Overjet = 4
Class Il (1) Class Il (2) Class Il (2) Class Il (2)

#14-8 #24-8
D —-0 8« 8 <+ &—Pa ﬁ—PS 04—@
-1 T« 3.5+ —+35 6 2
t b @ t1

#44-8

After

Molar | Canine | Overjet = 2

Overbite = 2

Canine | Molar |
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1. Direct bond: 17, 16, 15, 13, 12, 11, 21, 22, 23, 25,
26, 27
37, 36, 35, 33, 32, 31, 41, 42, 43, 45,
46, 47

2.Leveling phase
us/L :0.0147, 0.016”, 0.016”x0.022” NiTi and

0.0167x0.022” SS wire

: Align and level all teeth

: Harmonize upper and lower dental arch

. Refer to oral surgery clinic for decortication
with bone graft at the area 14-24 and 34-44
and extraction of 14, 24, 34 and 44

3. Contraction phase
U/L 1 0.0167x0.022” SS wire contraction arch
: En-masse retraction with loop mechanic
: Reinforce anchorage with tip back, toe-in
bend and co-ligate posterior segments
: Correct canine relationships into Class |
: Correct lower midline
: Align teeth in normal position and harmonize
arch form
4. Adjustment phase
U/L  : 0.0167x0.022” SS wire with torque and
artistic bend
: Align teeth in normal position, harmonize
arch form, and establish good intercuspation
Prognosis : Good
Estimated treatment time : 24 months
Retention
Upper arch : Wraparound retainer
Lower arch : Wraparound retainer
12 months
36 months

Full time wearing =

Night time wearing =

Step of treatment

Leveling phase 6 LU
Contraction phase 9 hu
Finishing phase 24 19U
Debond -
Retention phase: Follow up 1,3, 6 WHoU

WANSSNUNIS:HOWNISSNW (Treatment Progress)

JUN 4 amanedtienieuenuavaglugein
F¥NINTTnNY

msUs:0UNWAATNS:HIWMSSNLN (SUR 4)

- Improved overjet

- Increased overbite

- Excessive curve of spee

- Right and left canines and molars relationship
2 mm.

- Lower dental midline shifts was corrected

N1S3IAS1KRIIANISUSIITUNIWSIAS:HIWNISSNW
(sUn 5 na: sun 6)

- Normal morphology and symmetry of
mandibular condyles

- No root resorption

- No visible pathology
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waNISSNWN
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NSUS:1JUNIWARUNNIYKAINISSNWLN

Interarch relationship and arch perimeter

5> ooulau Anua Jawu JR 7 a.1

Pre-treatment Final
Overjet 4.0 mm. 2.5 mm.
Overbite 2.0 mm. 2.5 mm.
Cafine Right cl Cl. |
relationships Left cLl cLi
Molar Right Cl. | Cl. |
relationships Left cL il cL |
Midline Center Center
Arch form Square V-shaped
Upper
Intercanine width 37.0 mm. 34.0 mm.
Intermolar width 50.0 mm. 46.0 mm.
o Shifted to the left
Midline Center
0.5 mm.
Lower Arch form square V-shaped
Intercanine width 30.0 mm. 28.0 mm.
Intermolar width 50.5 mm. 45.0 mm.

Ms3IAs1AIIA:MSUSI TUMWSVALIUSSITNNUKAYNISSNL (SUR 8)

Radiographic findings Before treatment | After treatment
Root resorption None None
Root parallel Parallel Parallel
i\:/\oc;r(pj):loelsogy and symmetry of mandibular Normmal Normmal
Height of marginal bone and density Normal Normal

2560
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d‘ ¥ =) v £% £ C% 1
E“L]‘Vl 10 mMwangldunglanAsueaulsdouriunauLag

WAINIISAWY

N1S3IAS1:KIIA:NISUS ITUNIWSYANTKANAS WA UIIINIYKAINISSNL

N
Area Measurement orm Pre-tx | After tx. | Difference
Mean+SD
Maxilla to SNA (degree) 84 +4 86 86.5 0.5
Cranial base A-Nperp (mm.) 5+4 4 5 1
Mandible to SNB (degree) 81+4 80 79 -1
_ | Cranial base Pg- Nperp (mm.) 0+6 -4.5 -5 -0.5
©
-+
< | Maxillo- ANB (degree) 3+2 6 7.5 1.5
% |Mandibular Wits (mm.) 3+2 -1.5 6 75
Skeletal FMA (degree) 2345 22 255 3.5
configuration | SN-GoMe (degree) 29+ 6 30 34 a4
NS-Gn (degree) 68 +3 67.5 70 2.5
Occl-SN (degree) 16 £ 5 19.5 21 1.5
Maxillary 1 to NA (degree) 22+ 6 31.5 12 -19.5
dentition 1 to NA (mm.) 542 9.5 1 -8.5
UIPP (degree) 119+ 5 123 102 -21
*g Mandibular 1 to NB (degree) 30+ 6 39.5 32.5 -7
& | dentition T to NB (mm.) 742 14 8 6
LIMP (degree) 99 +5 110 101 -9
Maxillo- 1toT(d
o 1 to T{degree) 125 + 8 105 131 2%
Mandibular
8 | Soft tissue U lip-E plane (mm.) | -1 +2 6 2 -4
A .
2 L lip-E plane (mm.) 242 11 5 -6
= NLA (degree) 91+8 96 98 2
v H-angle (degree) 14+4 23 20 -3




ADWANISPIONNMSSNYN (Evaluation of treatment
objectives)

- ANB angle was increased from 6°to 7.5°.

- SNA angle was increased from 86°to 86.5°.

- SNB angle was decreased from 80°to 79°.

- The vertical configuration was still in normal

configuration range but slightly increased.

- Maxillary incisors were retroclined and positioned
backward. (U1-NA was decreased 19.5% 8.5 mm, and
U1-PP was decreased 21°.)

- Mandibular incisors were retroclined and positioned
backward. (L1-NB was decreased 7°, 6 mm, and L1-

MP was decreased 9°.)

Intramaxilla
Maxilla - Dental crowding was corrected.
- Intercanine width was decreased
3 mm.
- Intermolar width was decreased 4 mm.
- Acceptable root parallelism
- Normal periodontium
Mandible - Dental crowding was corrected.
- Intercanine width was decreased
2 mm.
- Intermolar width was decreased
5.5 mm.
- Flat curve of Spee was achieved.
- Acceptable root parallelism
- Normal periodontium
Intermaxilla - Proper overjet and overbite were
achieved.
- Right/ Left class | canine and molar
relationships were obtained.
- Lower dental midline shifted was
corrected.
- Interincisal angle was corrected.
- Upper and lower teeth were aligned
in a good intercuspation.
- No interference was found.

- Convex facial profile was improved.

- More retruded upper and lower lips
position but still more than the
normal range.

- Nasolabial angle was increased.

- Chin position was slightly moved
forward.

Cranial base superimposition
In order to evaluate the changes of maxillary
and mandibular bony base, the cranial base was
superimposed on SN plane registered at S point.
- N point was stable.
- Maxilla was stable.
- Mandible moved slightly downward.
Maxillary superimposition
In order to evaluate the maxillary dental
changes, the maxilla was superimposed on the best
fit of internal palatal structure and lingual contour of
oral part of palate.
- Point A was slightly moved forward.
- Maxillary first molars was extruded 1.5 mm.
- Maxillary incisors tipped palatally 8.5 mm. and
extruded 2.0 mm.
Mandibular superimposition
In order to evaluate the mandibular dental
changes, the mandible was superimposed on best
fit of the inner contour of the cortical plates at
inferior border of symphysis, trabecular structure in
the lower part of symphysis and the contour of
mandibular canal.
- No remaining growth of mandibular condyles.
- Mandibular first molars moved forward
2.0 mm. in more upright position and extruded
1.0 mm.
- Mandibular incisors were tipped lingually
6.0 mm. and intruded 2.0 mm.
Soft tissue profile
Convex facial profile was improved. More
retruded upper and lower lips but still slightly
more than the normal limits. Nasolabial angle was
increased. Soft tissue of chin was slightly moved
forward.
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Class lll elastic traction: classical and modified design

Sutiwa Benjakul* Udom Thongudomporn**

Class Il elastic traction is an inter-maxillary traction from the lower canine region to the molar region
of the upper arch. This moves upper teeth forward and lower teeth backward. Class Ill elastic traction is
utilized in several situations such as, camouflage treatment in non-growing Class Il patients, a maxillary
orthopedic protraction in skeletal Class Ill patients with maxillary deficiency and an anchorage reinforcement.
There are 2 types of Class lll elastic traction’s design 1). Classical design and 2). Triangular Class Il elastic
traction, with or without upper lateral incisors engaged. This literature review presents various applications

as follows 1). Class Il elastic traction with accentuated curve of Spee archwires, 2). Class Il elastic traction in
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multi-loop edgewise archwire appliance, 3). Class Il elastic traction with headgear for lower arch retraction, 4).

Class Il elastic traction with temporary anchorage devices, and 5). Class Il elastic traction with bone-anchoraged

maxillary protraction. However, Class lll elastic traction may result in undesirable side effects such as proclination

of the maxillary incisors, retroclination of the mandibular incisors and upper molar extrusion. These side

effects can cause the clockwise rotation of the mandible, which may result in many problems of dentofacial

esthetics and stability, especially in the long face patients. To minimize these undesirable side effects,

the modified design and several techniques such as transpalatal arch, Nance lingual arch, modified bracket

system, modified arch wire, multi-loop edgewise archwire, extra-oral appliance, and temporary anchorage

devices have been proposed to be used in combination with Class Il elastic traction.

Keywords: anchorage reinforcement, camouflage treatment, class Il elastic, maxillary protraction

Introduction

Class Il elastic traction is an inter-maxillary
traction that uses the force from elastic loop
connected between the maxillary and mandibular
arches, to move the teeth of upper and lower arch
reciprocally or using the teeth in one arch as anchorage
for tooth movements in the opposite arch. In the
classical design, the direction of Class Ill traction is from
the lower canine region to the upper molar region.
This moves upper teeth forward and lower teeth
backward. As a general rule, Class lll elastic traction
is used in the treatment of Class Ill malocclusion.
With respect to anchorage, Class Il elastic traction is
commonly used to reinforce the anchorage by using
the tooth from one arch to help produce desired
tooth movement in the opposite arch. Moreover, in
the cases that intra-oral anchorage is insufficient to
carry out the desired tooth movements, Class Il elastic
traction in combination with extra-oral head gear
force to the upper molar can be used to reinforce
extra-oral anchorage. However, Class lll elastic traction
may result in some undesirable side effects such as
proclination of the maxillary incisors, retroclination of
the mandibular incisors, and upper molar extrusion,
and this causes clockwise rotation of the mandible.

These changes may cause the problems of dentofacial

esthetics and also the stability, especially in the long
face patients. To minimize these undesirable side
effects, the modified design and several techniques
such as the transpalatal arch, Nance lingual arch,
modified bracket systems, modified arch wire,
multi-loop edgewise archwire (MEAW), extra-oral
appliance, and temporary anchorage devices (TADs)
have been proposed to be used in conjunction with
Class Il elastic traction. In addition, Class Il elastic
traction can be modified to use with skeletal anchorages
to protract the maxilla in the growing patient who

has skeletal Class Il relation with maxillary deficiency.”

Design of class Il elastic traction
1. Classical design of class Il elastic traction

The classical design of Class lll elastic traction
starts from the lower canine and goes to the upper
first molar (Fig. 1). This force direction causes forward
movement of upper teeth and backward movement
of lower teeth. In the upper arch, it moves the posterior
teeth forward to close the space and/or proclines the
upper incisors along with the mesialization of the whole
arch. The classical design can be modified in order to
create a desired component of the force. It can go

to the upper second molar as the more horizontal
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Fig. 1 The classical design of Class Il elastic traction

Fig. 2 Triangular Class Il elastic traction

Fie. 3 Triangular Class Ill elastic traction that attach
to the upper lateral incisors to extrude upper
anterior teeth for closing the bite in the anterior

region.

component of force is required. In the other hand, it
can go to the upper first or second premolar, in the
term of short Class Il elastic, as the more vertical
component of force is required in order to minimize
the extrusive effect on the back of the arches especially
in the anterior open bite cases.”’
2. Triangular Class Il elastic traction

Like the classical design of Class Il elastic
traction, this triangular Class Il elastic traction starts
from the lower canine. It also attaches to the upper
canine or bicuspid along with the upper first or second
molar forming a triangle (Fig. 2). This triangular Class Ili
traction moves upper teeth forward and lower teeth
backward and also has the vertical component of
force that brings the posterior teeth together. Moreover,
Class lIl elastic traction tends to extrude molars, leading
to development of anterior open bite. In the patient
that some elongation of the molars and incisors is
desirable, this Class lll elastic traction may attach to
the upper lateral incisors forming triangle that has the
vertical component of force to extrude upper anterior

teeth for closing the bite in the anterior region (Fig. 3).”

Applications of Class Il elastic traction

There are many applications of Class Il elastic
traction such as 1). a camouflage treatment in
non-growing Class Ill patients, 2). in growth modification
(@ maxillary orthopedic protraction in skeletal Class Il
patients with maxillary deficiency), and 3). an anchorage
reinforcement in the other situations.
1. Class lll elastic traction as a camouflage treatment
in non-growing Class Ill patients

Class Il elastic traction is most helpful in
non-surgical orthodontic correction of Class Il
malocclusion. It favours proclination of upper
incisors along with mesialization of the whole arch,
simultaneously retroclination of lower incisors and
distalization of lower arch. All force components of
the Class Il elastic traction can be helpful in reaching
treatment goals in average or low angle cases.

However, in high angle Class Il cases with an open



Tongue force

Fig. 4 Tongue forces can assist in vertical control of the upper molars when palatal

bar is placed 2 mm away from the palate.

bite tendency, the vertical force components may
have undesirable side effects that cause extrusion of
the upper molars which rotates the occlusal plane
posterior, and this results in the clockwise rotation of
the mandible leading to a decrease of overbite as well
as an increase of lower face height. Other undesirable
side effect of Class Il elastic traction is that it may
cause labial proclination of the upper anterior teeth
and lingual retroclination of the lower anterior teeth.
These changes may compromise the profile esthetic
outcome and stability of the treatment, especially in
patients with long face.”

To provide appropriate treatment outcome
and reduce these adverse effects, several techniques
such as transpalatal arch, Nance lingual arch, modified
bracket systems, modified arch wire, multi-loop
edgewise archwire, extra-oral appliance, and temporary
anchorage devices have been used in association with
Class Il elastic traction in the treatment of patients
with skeletal Class Il relation.

To minimize the upper molar extrusion in high
angle class Ill cases with an open bite tendency,
transpalatal arch that is placed 2 mm away from
the palate can be used so that the tongue can exert
a vertical intrusive effect. This can counteract with the
side effect of Class Ill elastic traction (Fig. 4).”

Nance lingual arch together with 1/4 inch

medium force of Class Il elastic traction from the

upper first molars and hooks that are soldered
between lower canines and lateral incisors has been
used to control anchorage during retraction of lower
anterior teeth into extraction space with sliding
mechanics for compensatory orthodontic treatment
in patient with skeletal Class Il malocclusion with an
anterior crossbite. The satisfactory treatment results,
ideal overjet and overbite, and eight years stability
after treatment were reported.”

Self-ligating bracket system on the maxillary
arch with Class Il elastic traction has been proposed
as the compensatory treatment of the Class I
malocclusion. Enhanced treatment results are due
to greater expansive and protrusive tooth movement
than the conventional bracket systems. The decrease
of treatment time and the increase of compensatory
tooth movement in adult Class lll patients have been
reported with this approach.®

The use of modified arch wire with an accentuated
curve of Spee in the upper arch and reverse curve
of Spee in the lower arch in association with 150 gram
of force per side of Class lll elastic traction and 150 gram
of force of anterior vertical elastic traction can
promote efficient vertical control, with the closure of
the anterior open bite due to the clockwise rotation
of the upper occlusal plane and due to counter
clockwise rotation of the lower occlusal plane

(Fig. 5). This technique is appropriate to control vertical
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Olockwise rotation

fertical
elastics

sCounter clockwise rotation

Fie.5 Class lll elastic traction associated to an
accentuated curve of Spee in the upper arch
and reverse curve of Spee in the lower arch,
combined with vertical elastics in the anterior
region. This technique can close the anterior
open bite due to the clockwise rotation of the
upper occlusal plane and counter clockwise

rotation of the lower occlusal plane.

dimension for hyper-divergent patients with a more
balanced facial pattern. Sobral, et al (2013) reported
that mandibular plane could be maintained after
using this technique, but that a proclination of upper
incisors and retroclination of the lower incisors could
not be avoided.”

Multiloop edgewise archwire had many loops
with second-order bend to control the vertical
movement of the posterior teeth.” The use of
multiloop edgewise archwire technique that had
progressive tip back bend activation of 3° to 5° from
the premolar teeth to molar area along with short
Class Il elastic traction (3/16 inch, 6 ounce) on the
anterior teeth could steepen the upper posterior
occlusal plane, and could upright the inclination
of the lower teeth, so the entire mandibular arch
could be distalized. These effects reconstructed the
occlusal plane to a counterclockwise rotation,
without significant downward and backward rotation
of the mandible (Fig. 6).” This technique was
suitable for patients with long face and an open bite

Sutiwa Benjakul and Udom Thongudomporn

Counterclockwise rotation

Fig. 6 Multiloop edgewise archwire appliance along
with short Class Il elastic traction can reconstruct
the occlusal plane to a counterclockwise
rotation, without significant downward and

backward rotation of the mandible.

tendency. However, it might result in flaring and
extrusion of the upper incisors. The excessive
proclination of the maxillary incisors that compromised
the pleasing smile was reported after treatment with
multiloop edgewise archwire and short Class Il elastic
traction."” In addition, it greatly depended on patient
compliance and the open bite could become worse
without patient cooperation wearing elastic traction.
Several alternatives to class Ill elastic traction
have been suggested. To minimize the above adverse
effects during en-mass distalization of the mandibular
dentition, the application of mini-screws in the posterior
area of the mandible as anchorage to distalize and
retract the lower teeth using 300-gram forces of
nickel-titanium coil springs on each side was a better
approach."” In addition, extra-oral appliances such as
150 gram of force per side of high-pull J hook head
gear to the lower arch with the Class Ill direction of
force at least 12 hours per day had been used instead
of Class lll elastic traction in order to promote efficient

vertical control during treatment, specifically during
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lower canine and incisor retraction (Fig. 7).” Due to
the high pull vector, it promoted efficient vertical
control, generating a counterclockwise rotation
of the lower occlusal plane, which was favorable
for the closure of the open bite. Moreover, the
J hook headgear promoted the distal tipping of the
terminal molars, prepared mandibular anchorage,
and eliminated intrusive forces on the incisors."”
The significant improvement on the inter-incisal
relations without proclination and extrusion of upper
anterior teeth was reported after using this technique.
“'The use of this apparatus was possibly an alternative
to the use of Class Il elastic traction for treating Class
Il malocclusion.

Nowadays, TADs placed in upper posterior
region had been used in combination with 150 gram
of force per side of Class Il elastic traction function
similar to high-pull headgear. Maxillary TADs could
prevent undesirable extrusion of the upper molars and
proclination of the upper incisors as a counteraction
of Class Il elastic traction when the upper dentition
was used as the anchorage unit to move the lower
dentition distally (Fig. 8)." **** These temporary
anchorage devices simplify the treatment mechanics,
reduce the amount of archwire bending, and minimize
the anchorage loss. Moreover, maxillary mini-implant
could be used in combination with multiloop edgewise
archwire and Class Il elastic traction (5/16 inch, 3.5
ounce) to provide an appropriate treatment strategy
especially for patients with hyper-divergent pattern
and open bite tendency. This technique could
effectively tip the mandibular molars distally without
any extrusion and tip the lower incisors lingually. He, et
al (2013) reported that there was no extrusion of upper
molars or any clockwise rotation of mandible, and
that the upper incisors were not further proclined and
patients had no gummy smile after the treatment."?
2. Class Il elastic traction in growth modification

Maxillary orthopedic protraction is indicated
for skeletal Class lll young patients with maxillary

deficiency. The treatment should begin during

Counter clockwise rotation

Fie. 7 High-pull J hook headgear to the lower arch
can generate a counterclockwise rotation of
the lower occlusal plane, which was favorable

for the closure of the open bite.

Fig. 8 Class Il elastic traction in combination with
TADs place in upper posterior region, the
efficient vertical control during lower canines

and incisors retraction can be achieved.

Fig. 9 Bone-anchored maxillary protraction (BAMP)



deciduous or early mixed dentition, before the
maxillary growth cessation. Face mask is a preferred
appliance, heavy anterior traction is applied on the
maxilla to stimulate maxillary development and
restrain or redirect the mandibular growth. However,
it has many disadvantages including a lack of esthetics
and discomfort. Moreover, due to the force that
applies indirectly to the circum-maxillary suture through
tooth-borne anchorage, causes both skeletal and
dental changes because the applied force is directed
below the center of resistance of the maxilla."” This
may result in a counterclockwise rotation of the maxilla,
clockwise rotation of the mandible, labial tipping
of the maxillary incisors, and lingual tipping of the
mandibular incisors. Many reports found the increase
of vertical dimension due to counterclockwise rotation
of the maxilla and clockwise rotation of the mandible

119 Furthermore, the

after Face mask treatment.
usual effects of Face mask on the dentition including
extrusion and mesial movement of the maxillary
molars, proclination of the maxillary incisors, and
retroclination of the mandibular incisors are observed
as consequences of the forces on the teeth."® '
In addition, its wearing time is limited to only 14 hours
per day. Due to these limitations and the undesirable
side effects of the Face mask, Class lll elastic traction
in combination with many techniques that is aimed to
correct skeletal Class Il malocclusion without the Face
mask side effects have been proposed.

In the 1980s, Ferro, et al (2003) proposed a new
orthopedic approach-splint, Class Il elastic traction
and chincup for Class Ill (SEC Ill). It composes of
two removable splints with hooks for Class Il elastic
traction and a chincup. Elastics deliver a force of
150 to 700 gram on each side and are attached to
buccal hooks on either side of the intraoral appliance,
distal to the maxillary last molars and between the
mandibular canines and lateral incisors. The vector
of the chincup force is through the maxillary first
molars; total amount of force is approximately 300

to 1500 gram per side. Patients are instructed to use

splints and elastics for 16 to 18 hours per day. The
two splints with flat occlusal plane would facilitate
correcting the Class Il relationship, eliminate both
intercuspation and aggravating factors, such as
anterior tongue thrust. The successful results and
high percentage of long-term stability at the end of the
facial growth of this appliance was reported.””
Pertaining to undesirable dento-alveolar effects
of the Face mask treatment, skeletal anchorages
have been proposed in combination with Class I
elastic traction in order to transfer orthopedic forces
directly to the circum-maxillary sutures. De Clerck,
et al (2009 and 2010) developed bone-anchored
maxillary protraction (BAMP) by using Class Il elastic
traction between miniplates in the zygomatic crests
and in the anterior mandibular region (Fig. 9). Three
week after surgery, class lll elastics were applied with an
initial force of about 150 gram on each side, increased
to 200 gram after 1 month of traction, and to 250 gram
after 3 months. With this technique, extra-oral Face
mask was no longer needed and Class Il inter-maxillary
elastic traction could be applied 24 hours a day.
They reported that this technique had a successful
treatment of class Il patients without dento-alveolar
side effects and no deformation in vertical dimension.
In addition, more favorable patient compliance in
comparison with Face mask treatment was reported.
@2V Heymann, et al (2010), using three dimensional
superimposition of patients who were treated with
this technique, found that the effects were
throughout the nasomaxillary structures, and
that all patients showed improvements in the
skeletal relationship, primarily through maxillary
advancement with little effect on the dento-alveolar
units.”” Moreover, De Clerck, et al (2012) reported
posterior displacement of the mandible, remodeling
of the glenoid fossa at the anterior eminence, and
bone resorption at the posterior wall, in patients were
treated with this treatment approach. They suggested
that this new treatment approach offered a promising

alternative to restrain mandibular growth for Class Il



patients with a component of mandibular prognathism
or to compensate for maxillary deficiency in patients
with hypoplasia of the midface.”” However, one
disadvantage of this technique was the necessity for
surgical placement and removal of the bone plate.
To reduce the surgical procedure, Esenlik, et
al (2015) proposed the use of Class Il elastic traction
between maxillary self-drilling mini-implants and
mandibular miniplates. Class Il elastic traction was
applied with 75 gram of force on both sides one
week after surgical procedure. After three weeks,
the force was increased to 200 gram on both sides.
They reported that this approach could protract the
maxilla and improve the facial profile in a case of
skeletal Class Il malocclusion without dento-alveolar
side effects.”” Furthermore, Aglarci, et al (2016)
compared the results of the Face mask therapy
(400 gram of force per side, 20° to 30°downward
from the occlusal plane) and the skeletal anchorage
group, maxillary mini-implants and mandibular
mini-plates for Class Ill elastic traction (75 gram of force
on each side and increase to 200 gram of force on
each side after 3 weeks), and reported that favorable
skeletal outcomes could be achieved and undesired
dento-alveolar effects of the Face mask treatment
were eliminated, with the skeletal anchorage group.””
3. Class lll elastic traction as an anchorage

reinforcement in the other situations

In cases with severe lower anterior crowding
or lower anterior protrusion, where a maximum
anchorage support in the lower arch is needed. Class
Il elastic traction to upper molars, worn simultaneously
with headgear might be used during the lower arch
retraction in order to reinforce the anchorage.”
In addition, Class lll elastic traction in association with
TADs could be used as absolute anchorage.”® Ishida,
et al (2013) reported the use of Class Il elastic traction
that applied from the mandibular first premolar to
the zygomatic anchorages could successfully upright
the mandibular molars and level the mandibular

teeth in a camouflage treatment of skeletal Class Il

Fig. 10 Applying Class Il elastic traction to zygomatic
anchorages can upright the mandibular molars
and leveling the mandibular teeth without

reciprocal forces on the maxillary dentition.

patient without the use of maxillary dentition and also
extra-oral appliances as the anchorages. With this
technique, the reciprocal force on the maxillary
dentition can be avoided (Fig. 10).*”

Basic designs of Class lll elastic traction are 1).
Classical design and 2). Triangular class lll elastic traction,
with or without upper lateral incisors engaged. Class Il
elastic traction can be used in 1). Non-growing patients
2). Growth modification, and 3). Class Il elastic traction
as an anchorage reinforcement in the other situations.
Various applications are also presented as follows,
1). Class Il elastic traction with accentuated curve of
Spee archwires, 2). Class Ill elastic traction in multiloop
edgewise archwire appliance, 3). Class Ill elastic traction
with headgear for lower arch retraction, 4). Class
Il elastic traction with TADs, and 5). Class Il elastic
traction with bone-anchored maxillary protraction.
Modifications to counter side effects of using class
Il elastic traction are for example, transpalatal arch,
Nance lingual arch, modified bracket systems, modified
arch wire, multiloop edgewise archwire, extra-oral
appliance, and TADs. The satisfactory treatment results

had been reported.
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Mechanotransduction has a critical role in the regulation of several physiological processes. Nowadays,
many studies investigated these mechanisms. In the field of dentistry, mechanotransduction in periodontal
ligament cells plays an important role for periodontal homeostasis and tissue remodeling. In the present

review, we consider the major mechanoreceptors, mechanotransduction pathways and mechanotransduction
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pathways in periodontal ligament cells in response to several mechanical stimuli. To provide more information

about these mechanisms in order to properly apply the mechanical stimuli to improve the dental treatment,

and also to provide the basic knowledge for further studies.

Keywords: Alveolar bone remodeling, Mechanical stimuli, Mechanoreceptors, PDL cells, Vibration
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Mechanical stimuli

5. At lumineanlun uaziinsodnsunsuAu (nitric oxide
and prostaglandin signaling)
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mesenchymal stromal cells, BMSCs) uagiwagauniinlu
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