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SYNOPS I S

It has been shown by Kvam (1972b) that when a human

premolar tooth was tipped buccal ly by a continuous force of 50 grams,

fhe tissue located near the cemclntoenamel junction was the first

affected by pressure, fol lowed by the mid-root area. Resorption

starled in the cemenfum after 10 days as small round cavit¡es,

approximately 6 micromelres in diameter. Kvam found that lhe

resorptîon was characlerised by extensive shal low resorptions com-

posed of smal ler round lacunae.

This project was underfaken lo sfudy the effects of the

magnitude and duration of an intrusive force on the root surface

topography of human premolar teoth. The material consisted of

teeth from eleven patîenfs, aged between 1O and 1B years who required

the removal of fi rst premolar teelh prîor to orthodontic treatment.

A metal rÎbbon arch bracket was directly bonded to the experimental

premolar in each arch. The contralateral premolar of the same arch

was used as a control, and a simi lar bracket was bonded to this toolh

to rule out the effect of increased cheek pressure on lhe tooth due

to the b racke'f th i ckness.

The experimenfal teeth were intruded with a I ight round

archwî re attached to fhe fi rst molars, Încisors and experimental

premolar. Magnitudes of force used were 50 grams, 100 grams and

2OO grams for durafions of 14 days, 55 days and 70 days' The

premolar teeth of two patients who had worn a fixed rapid palatal
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expansion appl iance were also examined for changes În root surface

topography. These premolars were also extracted for orthodontic

purposes. Fol lowing fÌxation and coating with carbon and gold,

al I teelh were examined in the scanning eleclron microscope'

Resorption was noted in al I teeth that had been inlruded

with archwires for longer than 14 days, and was slighlly more severe

in teeth where heavy intrusive forces had been appl ied. Teeth that

had been altached to the fixed rapid palatal expansion appl iance

showed severe resorplion on the buccal surface of the Premolars.
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I NTRODUCT I ON

Bone may nof always be the only hard tissue resorbed

during orthodontic footh movement. Ofher fissues resorbed have

often included cemen-lum and dentine of the root, a phenomenon termed

root resorption. Root resorption can be an unfavourable sequel to

orthodonÌic footh movement (Ketcham, 1929; Reitan, 1969; Newman,

1975; Go I dson and Henri kson , 1975) . I nvestigations on the occurrence

of resorption in the roots of untrealed permanent teeth have demon-

slrated sites of resorptîon, particularly the surface facing the

direcf ion of physiological movernent (Henry and Weinmann , 1951). These

authors found a high degree of bi lateral simi larity in fhe number of

resorption areas per tooth.

The fopography of tool'h rool surfaces has been examined

using the I ight microscope (Reitan, 1974) and the scanning electron

microscope (Lester and Boyde, 1970; Jones and Boyde, 1972; Kvam,

1912ù. Only two studies (Kvam, 1973a and 1913b) are known În the

I iterature describing a scanning electron microscopîc study of changes

on the cementum of human -leelh f'ollowing orlhodonf ic tooth movement.

Kvam only studied the effect of varying the duration of a fixed force

of 50 grams. He found that the cementum located near the cemento-

enamel juncfion was the firsf affecfed, fol lowed by lhe cementum of

the mid-rool area. Resorption started after 10 days as smal I cavities

in the cemen-lum, and affer 30 days extensive resorptions involving

dentine had formed.
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Many investÌgations have shown that when a force is appl ied

to a foolh, areas of pressure and tension are creaïed in fhe perio-

dontium (Schwarz, 1932; Oppenheim, 1942; Moyers and Bower, 1950;

Reitan, 1951 and Glickman et al, 19lO). Reitan (1960) descrÌbed

the changes occurring in the periodonfium during orthodontic tooth

movemenl. He described the sites of pressure and bone resorption

occurring in differenl types of toolh movemenl. Rygh (1911 ) showed

lhat the e I imi nation of hya I i n i zed ti ssue removed the cementoi d

leaving a raw cementum surface. This raw surface was susceptible to

aflack by odontoclasts.

Massler and Malone (1954) suggesled that there is an

individual susceptibi I ity to rool resorption during tooth movement.

ll has also been claimed that there are differences in the suscep-

f ibî I ity to root resorption due -lo local f actors (Oppenheim, \942) ,

anatomical factors related to fhe maxi I la or mandible (Ketcham, 1929;

Hem ley , 1941) , looth type ( lt4ass ler and Ma lone , 1954) and a lso genera I

causes such as melabol ism or endocrine factors (Becks, 1936). d

ln an excel lenl study of apical root resorptÎon under

orthodonlic therapy, Phi I lips (1955) found no correlation between the

degree of resorpfion and such factors as sex, age al fhe onset of

orthodonfic freatment, length or method of orthodontic treatment, or

lhe amount of orthodontic trealment involved. Newman (1975) used

the records of forly seven patients, forfy-one of whom had been treated

orthodonlical ly, in a radiographic invesfigalion of possible aetiologic
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factors in roof resorption. He found lhat the maxl I lary incisors

and premolars, and the mandibular premolars showed the greatesf

incidence of apical shortness.

Kvam ( 1913b) only studied the effecf of duration of appl ied

force on the root surface. ln view of the lîmited nature of Kvamrs

sludy, it is apparent that further investigations are required to

broaden our knowledge in this fiel d. Hence lhe presenl investigation

was underlaken to provide additional cl inical information on this

s ubj ect.
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AIMS OF 'THE 
PROJECT

ïhe purpose of the presenÌ investigation was to

study the effect of:

1. different magnitudes of intrusive forces on the root

surface topography of human maxi I lary and mandibular

premolar, teeth

2. different durafions of intrusive forces on the root

surface topography of human premolar teeth

3. the root surface topography of teeth thaf have borne a

fîxed rapid palatal expansion appl iance. To comPare

the topography of these root surfaces with lhe results

of aims 1 and 2 above.




