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Abserace

lewgthening and  rapld midpalatel cxpanven have shewn the

- Diviraction ostespenesiy method (D0) in bose

wreerd akility of axtesgenic Hssnex for rapid bane formation wnder
distraction foree and special protocel with epffmpm rafe of one
millimeter per iy, Periodonial membrane af teeth (PDM) Is the
extension af periostinn in the alvenkar socket, Ortlaslantic force
distructy. POM - fhers fn the tension side and  then bone
Jormation will Begin,

iyjects: Rapid retraction of canine footh fnde extruction
spivce of Jiest premolar by DO prafocol in order to show the
abidity of the PIM in rapid bowe formation. The otfer ahijective
wirs peducing  dolal orthodantic Ireatment time of  extraction
CHNEN.

FPatients and Meflewle: Tweleve moxillary canines i six
petienty were refrercfed rapidly in fhree weeky By g custor-made
toili-borne  appliance. Nadiographic  reconds were  token o
evelgte the effects of heavy applied force on canine and
anchorape feelf

Results: Average retraclion wis 703 mm in theee weeks
(245 punfweek ). Canings redated distelein by mean 3.5 deprees,
Anchoruge foxs way from O fo U8 mm with average of 0.3 o,
Moot

signifTeans  olivieail. Periodontiver was sormal after rapid

resorption o coawines was meplietble,  and  owas nor
retecctinn, No Juezaed for prlp vitality way obverved,

Dhisenssion: POM resporded well te heavy distraction jorce
by DO pratocel. Rapld carine retraction seems to be o safe
matlod and cow considerabele reduce orthodontic Ume,
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Kev Wards: Canine retraction

INTRODUCTION

[Hstraction  osteogenesis (D0OY s a
engineering method that promoles bone [ormation in
aplimum rale of one pullimeler per day (3,14,13) 120
is going o be routine for lengthening all types of bones
(18,2428, Rapid maxillary expansion is actually, a DO
method  thal s guite known {5,13,19). Why cant
periodonal membrane (FDMY of tecth do the same?
PM, sutures of maxillotacial skeleton and periostiem
are osteagenic lissues which are basically similar o
structure. Collagen  fibers, ostechiasts, Nhroblasis and
maltipotential cells are the most mportant elements of
these tissucs. PIM is a very active and hack 1o hack
histogenic tissue. PDIM not only has the supparting and

lisse

92

shock-absorbing funclion Tor teeth bub also generates
the lning buone of abcolar socket  and  actively
contribntes in all wypes of looth movement (&), Rapid
canine retraction is a good model to show that PDM of
teeth ean respond well 1o distraction foree by 130
protocol, like olher osteogenic tissues,

Review of literature

In an unimal study it has been shown thal aller
mandibular lengthening by DO method, when the 1eeth
adjacent Lo dstraction site were moved 10 this newly
Pane formed area, rate of olh movement wouald reach
1.2 mm per week (7).

They ulso stodied 23 rapid caning refraciion cases
ey extraction space of firsl premelar in 16 patients {85
Camines i both jaws were retracted in three weeks with
weerige of 6.5 mmy; anchorage (oss m 73% was 0oand n

owas less than 0.5 mm, evaluation was done by
superimposing lateral cephalograms, According to the
authors,  canines  were  retracted  badily. They also
minimal ool reserplion thal  owas ot
significunt. Na sign of pulp damage and noonmftabony
delect were seen climically or radicgraphically. Our
uehject was rapd canine retraction by D0 protoonl and
cvaluation of this unusual rapid 1ooth movement en the
reeth and pericdontium.
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Patients and methods

Patients:  Bxelusion  criteria were: acule syslemic
disease, hormonal disturbances (dinbeles) and  bone
metiaholism disorders. Age and sex were not limiting
factors, but it was desired o selecl younger patients, All
patients peeded (il premolar extraction to
incisor crowding or protrosion.

Aller selection of 18 patients, only nine of them
aceepted e be the subjects of a new method, Along the
shwcly theee of them were excloded, since they were
nuncooperitive.  Finally  [2 maxillary WETE
retracted in six male patients whose mean age was 164
vears (one adull 215 vears okl and others adoleseent ).

relieye

canines

Clinical procedures

After extraction of first premolar, the intersep
bone distul 10 canine were undermined by two vertical
procves and a horizonial groove in order L redose Lhe

\.1:

mechanical  resistance  against  canine  retraction A
teoth-horme  cuslome-made retraction spplianoce



mimediately was activined in the rate of (08 mm per
iy Tor three weeks, Aller relraciion was completed. it
wis removed  and the fixed  apilinoes (Band o and
brackets) were plagad

Undermining Grooves

[0 oseems Lhat oo magor ebstacle against rapid
retraciion s the intersepial bone distal o the vanine
oth; so right after extraction af the first premalar, teo
vertical grovves undermine the intersepral bone distal
L canineVerlicnl grooves were on Lhe mesial and disial
side af the sockel balr noocats were performed on the
el and  lingeal  plates. A horeontal  proove
connected the wertcal grooves in the sockel depth
(figore 1 Depth of grooves was almost one mallimerer,
and were made by oa oround bare Belore and after
undermining, periapleals woere faken oo chsereve s
resell.

[ Eerlinnnal Crroome

Prosimal view

Frucenl wiew

Fig. L.ogrooves by round Bar weskened the interseplal bone

sl o canine- Ao periepecal after wimforminmg grooves H

Avta Mediea Tranica, Vol 34, Mo 2 (2000

A Rapid retraction appliance

A custom-made  tooth-borne deviee was designed
and made [or each case, The first desian was made of
stainless steel wire 11 mm diameter and a LS mm
diameter  serew (figore 2). Impoertant laclors o
applizmue design were:

I Canine miust retract through the micding berween
huceal and lngual plates, as possible, toe taclitile woth
moserment. 5o the screw of the device st be parallel
with the connecting ling of the canine and dirst molir
crown centers (figure 3

Fig, 2. The first design of rapid retcection appliannoe A
helope extraction, 1 after retraction was completad,

20 For bodily movement, serew must be at the level
of canines center of resisimnes,

3 Canine and first molar bands must have baton
w0 1hal elastc chain could be used to connect them, in
order  to prevent  rotation of the canine during
relracion.



Eagrid canine retraction

[irectiom ol lorce application

Fig. 3 10 s desired v retract the canine alang the midhine
Petween Boceal and lingusl plates

40 Activation range of screw must be at least 15
o (wice  Lhe  extraction space), since the  ratio
hetween activalion and tooth movemenl was not 121,

The most impartant requirement of the  rapd
retraciion upplanee was s rgidity, The first design
didot meet this reguirement well. Therefore o maore
pigid arcl more simple design owas made, with 1.5 mm
diameter steel wire and 2mm diameter serew (igure 43,
Retruction device could be inserted before or afler
extraction, Second premaolar was in anchor amt but out
of rupid retraction appliance.

Fig. 4. Svconmd design. mare simple and maore rigid than the
fiest appliance.
'eotocol of rapid retraction

[ the distruetion estecgenesis protocel the rte of

g

activation is 0.5 w | mmy per day. Small and muliiple
activations resulls in the best fssue response (14) Our
protocel was (BE mnon in total, 04 mme twice daily. The
firsl activation was aller undermining grooves were
made. Paticnts and their parents were nstructed Lo
activate the appliance at home, Paticnts were visited
weekly 1o control the appliance and o take the records,

Alter the rapid retraction was completed in abou
three weeks, costom-made devies was remosed and
fed orthoedentic apphiances meluding bands and bonds
were placed al the same visit, Second  promolar wis
honded @t this siage. Transpalatal bar, head gear or
other measures (o remioree the ancborage could be
needed depending on the treatment plan. Scgmental
ncisors alipnment could be done simaltancously with
rapid canine retraction 1o reduce treatment time [
mugl ke neted  that il wis o severcly
mlpositioned, A short period of abgnment and levelng
probably was needed by bands and bonds before canne

canine

relraction.

Records

Cast maodels were taken before and alter rapid
retraction. The image of cast model was wsed o
evaluate anchorage mavements and camne rotation.

Radiographic  dotuments  incleded  OFG, Tareral
cephalogram  and  periapieals. OPG and lateral
cephulograms were Laken for reatment plan. They were
rereated three and months  aller reteaction swas
complered.

Perpeals from canine W fest moelar were Liken
hlore extraction of lest pramokr and then weekly aotil
the  [ourth week of ragd  retraction. Aller that,
peripicals were Laken monthly unnl the third month,
The periapicals were used 1o evaluale POM fibers,
criodantil

HI

OSLEURENUSIS Process, rool resorption and
response duning and alter rapel retraction.

RESULTS

Twelve maxillary canines were retracted rapidly in
abuout three  weeks into extraction  space of
premolar, Canine movemaent was nol guite bodily and
some Hpping occured. 11 was not pussible 1o pesare
the wmunt of lpping accuralely sinoe (ere wins mo wiy
fwse a reference pin s clher stodies dul (31,

{irs1

Pain and discomiort

Hight atler any activation patients had a feeling of
mild  to moderate  paine Rarely  severe pam was

recorded, Inoall of cases pain was  tolerable und
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Tahle 1. Canine relcaction, Canine tolalion. Anchorage loss,

Case First weck Seeomd week Third week s el wecks Canine Hotation Anchorage loss
1 24 (IR 5% 43 degrees 4.3
2 2.0 2.0 25 .5 3l 12
kS L 2.0 1. .2 30 A
4 2.3 2 0 7 LR Al
5 31 24 LA =3 2.3 2.3
i 27 2.5 24 T.5 1z 22
T 1.4 27 2.2 4 3.4 5.4
A 24 i 21 1.2 1.2
@ 17 Al 1.5 T3 12.1 IZ.1
Iy LE LR l.4 Ll a0 5.0
Il L 2.5 .5 6.5 25 8
12 LA 23 21 Tl I.1 1.1

hMean = 2475 Mean = 605 Mean = 1838 Mean = 703 Mean = 351 Muan = 130

S0 = D4i S0 o= 0% S0 = 0,37 S0 o= 75 Sy o= T 31 = 0287

Ay Firsl weck

Fig, 5 Pecmpicals at the end of s second and hind week afler spid et

H: Hecomd week

Co Third week

action was commpleted. Note that right after cetraction

completed, retraction applisnee wis removed and Gxed ortBodonte bands amd bonds were placoal,

disuppearcd a fuw seoonds after acteation,

Buceal  mocusa bad mild - milummanton alter
relraction applisnce was placed but subsided in oo fow
days, Appliance appearance wis nol so o plessant for
some patients, but i didn't make any problem since
wearing ume was only three weeks

Cunine retraction

Canime retraction was measured by a boley paupge
[t]_]n{m} in the mouth, Gauge was parallel o occlusal
planc Referenee  points were canine cusp Lp o and
mesiobuceal wusp tp of first molar. One may choose
ather refercnees points. Al messurements were done
by two observers, Inlen coses rapicd retraction ended in
three weeks and in two cases iU lasted four wesks, The
resulls can be seen in Table 1 Average total retraction
was 70%F m (2.3 mm per week) with the range of 5.9 10

23 mm which s comparable with other study (5).
Tpare 5 shows periapieals during raped retractooen

Canine rotation: {Tahle 1)
Al canines showed muld distal-in rotation by oan
average of 3.5 degrees. The range was 11 1o 121
degrees. 1 oseemoed  that  uibial camne posibuen ags
determinant 1o the amount of rotation, Canine ron
wits measured by cast model image (Ggure-i.

on

Anchorage loss

Anchor unit was the st molar and the second
premolar. Accordimg e Vanderlinden, regac of palate.
especially  the  posteriors,  are stable
references W evaluate  dental changes
development of oeclusion. 1 s passible 1o study
mesiedistal and buccolingual movemams al frst mokar
and rotation of canine tooth by Lhe vast moede] mage

andd  orelnble

tharmg



Kaopid canine relraction

(Figure 61 Measuzrement done by oa boley
wiuge{ (L] mn). First moliars didn™ shosy buccolingual
changes, Average Torward movement of Girst molar was

WIS

0.3 mm. In lve cases 0 owas gero, o Ove coses il owas
near L5 mim oand i pwo cases 10 was (L3 mm bhecause
retraction asted more than hree weeks,

Koot resorption

Periapictl radiograms of the canines which were
magnilicd b 100 were evaluated Lo ool rescrplion.
Subtclney and Sharpe scoring was used for apical and

laleral  roob surface  resorplion. Forooapoesl oot
FESOTPLION SCOres were:
0 = noapical reol reserplion

I = shght hlunting of canne root apex

2= maderate resorption of the rool apex beyid
Rlunting wnd up to one foarth of the root lengeh.

= excessive resorprion of the rool apex beyond

ime fouarth of the root lengthe For Lateral
resorplion The scores weres

(= smuoth Jateral rodon surfuce.

I =shghtely irregular oeral roon surface, not heyond
tme third of dentine widhh berween the distal side of
FIdM and pulp chumiber.

surface roel

Fig, 6. Mesiodistal and buccolingusl movements of first
maslar and rotation of canine can be measure by the image of
the casl maodel.

2=modderate rrepular teral oot surlace beyond
o third and up oo twa thirds ol the dentine width
etween the distal side of PIDM and pulp chamber.

J=ewoessive irregularidy of the lateral root surface
Beyimd twor thicds of the denting width between the

il sude of PRM and pulp chamber.

Apical rot Tesarpion i nine cases (3% had wero
seore and Lhree cases (259%) boad score one Lateral
root surface resorption of the distal side of canine oo
moeighl cases (667} had zero score and four cases
(33.3%) had score one. Figure 7 shows canine root, one
month and three months aler rapid retraction, Note
maturuticn of bone distal to the canine third month
after retraction.

ke

Fig. 7. Periapicals one month A

after retraction completed. Note the normal hone paticrn gt
thiz time.

Periodontal condition and pulp vitality
Rapid retruction applionee generates heavy foree
mul pulp reaction te heat and cold fests were normad
. Mo that [0
methied  for bone  lengthening has o shown excellent

and noosign of palp necrosis was

adapiation of  nerves and blood supply o (2.15)
Raodiographic and  dimcal  surveys showed ol
periodontium around - the canine ar the end ol

TELFRCTIoN,

DISCUSSION

Twelve maxillary canines were retracted suceessiully
mta extriacton space of first premolar swicth protocol of
D in three weeks, It ocoold be concluded  Lhat
perindontal membrane of teeth was stimulated (o rapid
bome  formation Bke suleres and other osteogenie
lssues but at o lower role. Retracton applianee wis
activated about 0.8 mm daily. “Total activation was 15
mim i three weeks, There was not 101 ratio belween
apphance activation and canine movement; 1 seemed
that hone flexibility, bone Bending and creep with the
prossibility of appliance distoriion were the contribaling
actors (113 The mlerseptal bone distal to the caning
secmed 1o be the only sigmilicant obstacle against rapid
caning  retraction.  Grooving the [t
wigkened this mechanival resistance but o heavy loree

s necded o Keep interseprial bone bending and
carrving it with  canine.  Comentional  orthodontic
appliance not only can nol generate such @ heavy Toroe
brut can not he  activated  with 1301 prodocol,
Average  anchorage  oss 03 mm that s not
significant climeally. Bone response 1o the heavy foree 15
hyalinization and removing this tissoe mkes 2 10 3
weeks, which is called Loy phuse, Afler lap phase,

interseptal

alscy

Wil



anchoruge teeth move [oreward, The best way to avoid
anchorage loss is to finish canine retraction before the
end of lug phase. When retraction lasted more than
hree weeks, not only the lag penod was passed bat alse
hone trabecelae in the extraction site became maore
solid. The beginning of external root resarption is 2 1o 3
weeks after orthodontie foree is applied {12,18). Root
resorption is o biochemical process that necds enough
lime 1o occor. The duration of the applied force is an
agaravating laclor for the root resorption and s more
critical than the magnitude of the [orce (25,30} TThis
study showed that root resorprion was quite negligible.
Although heavy force was applied for rapid  canine
retraction, et when the retraction had been completed,
oot resorpiion had started begining. Another importiant
tactor  lor cool  resorption is the lype of tooth
movement and intrusion i the most critical factor tor
rool resorption. Radiographie documents showed that
hone mineralization mesial te canine became obvious in
the second week of retraction and increascd ull the
fourth week. Bone maturation lasted until the third
momth and hone pattern was gquite normal ar that tme.
It seems thal rapid canine retraction s & safe method,
Conventional methods of canine relraction takes 4 10 0
months depending on the anchorage needs. The pew
rapid method significantly reduces treatment time of
cxtraction cases,
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