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INTRODUCTION

Over the years, the problem of root resorption has interested
many investigators. The esrly investigators viewed root resorption
with trepidation, as it was felt that the 1ife end function of the
dental units would be endangered. The orthodontist becams greatly
concerned when it was first shown thet tooth movement caused root re-
sorption. However, & survey of the more recent publications shows
most orthodontista are convinced that with proper handling of appli-
~ances and control of forces, the amount of root loss during treatment
can be considered as not detrimental to the life span or function of
the dental units. _

Apical root loss or resorption of permenent teeth is herein
defined as an irreparsble shortening of root length of teeth. This is
in contradistinction to “cementum resorption™ which occurs on sll sides
of the tooth root and is readily repaired.”

Hessler and Melone® demonstrated that a definite resorptive
potential was present in the permanent teeth of all people. This re-
sorptive potential varied in different individuels, and also in dif-
ferent teeth of the same individual. The incidence and geverity of
the resorptions increased markedly in those individuals who were
treated orthodontically.

Hemley> comtended that lingual bodily movement of the spices

of the teeth through bone predisposed to apicel root regsorption. One



of the criticisms of the Edgewise technique was the use of strong
torque forces on the anterior teeth in order to attain this lingual
bodily movement of the apices. This criticism was thoroughly dis-
proved in an excellent study by Phillips.h He showed that there was
no statistically significant difference in the amount of root loss
created by the various methods of tooth movement, i.e., apical %in-
ping, anterior or posterior apical displecement, or' lingual bodily
movement, .

Recently, Beggs’ 6, 7 introduced a new differential light
force treatment technigue. S8torey and Smithe provided the initial
important substantietion of the biomechanics involved im this new
treatment concept. Begg's technique as well as various modifications
of it are steadily gaining acceptance in North America. Many unsub-
stantiated statements have been made regarding a decreage in the in-
cidence and severity of apical root loss of permanent teeth treated
by these newer teelmique-s.g’ 1

The purpose of this study is to determine whether there is #
clinically practicel or a statistically significant difference in the
amount of root resorption after orthodomtic treatment of patients
under one of two different treatment techniques, that is the Bdgewise

technique as copposed to the Begg lightwire technique.



I. REVIEW OF THE LITERATURE

Root resorption has been recognized and discussed ag a problem
of consequence by the dental profession for over a century. According
to Henry and weinmannl, the resorption of sermanent teeth was first
mentioned in the literature by Bates in 1856. Bates attributed the
cause to the traumatization of the periodontal membrane. This report
wes followed\ by the publieation of numerous csse reports, describing
primarily the most severe and bizarre forms of root resorption.

Root resorption in the deciduous dentitien is a normal phenom-
enon. It is generally accepted that one of the important factors re-
sponsible for the resorption of the deciduous roots is the presence of
the succedanecus tooth. However, root resorption of a deciduous tooth
may occur when a permanent successor is absent.u

Resorption of permanent teeth results from trauma, infection
or inflemmation, systemic disturbances s pressure and mechanical forces
such ag orthodomtic tooth mwemnt.lz’ .

Orthodentically ereated root resorptions were first reported
in the literature by Ottolengui im 1914. % Little attemtion was sce
corded this report until latchmls startled the dental profession in
1926, with reports of his rediogrephic survey of 385 treated cases
from his own orthodontic practice. Xetcham indicated that twenty-one
per cent of the patients examined roentgenographically after treatment
showed evidenee of root regorption of the anterior permanent teeth.



He found that the maxillary teeth were more predisposed to root resorp-
tion then the mendibular teeth. In his 1929 study® ne reported that
reaorption occurred in only one per cent of a sample made up of persons
who had not been orthodontically treated. Ketcham thought that some-
thing more than faulty manipulation was responsible for this problem
and named the predisposing susceptibility of individual patient:, diet,
and feulty metsbolism as prime factors to be considered. He also sug~
geated that the life and function of the teeth with resorbed roots
might be impaired.

Massler and Malone's critique of Ketcham's findings was well
taken. They stated,

It wes fairly certain that Ketcham reported only the instances
of very obvious resorption as evidenced by marked foreshortening
of the roots. It might also be noted that radiographic techniques
were not yet standardized at that time, so that well angulated, un-
distorted, and clear films such as are routinely available today
were & rarity in 1929.

Nevertheless, Ketcham's reports were & catalyat. They
challenged the orthodontist to review his own experience, and stimu-
lated not only further roentgenographic studies, but also investigations
of the whole physiological process of tooth movement on experimental
animals and human patients.

Marsha11-3 175 18, 19 presented evidence of increased resorp-
tion of the teeth of iacaca rhesus monkeys fed restrictive diets. There
has been no further substentiation of his findings.

In 1936, Rudolph®’ ?* found the incidence of root resorption
to be as high as seventy-four per cent during or following orthodontic

treatment. In & later study he found evidence of root resorption in



all orthodontically treated permanent teeth. His untreated control
group had a frequency of only five per cent root resorption. Rudolph
Buggested that treatment is less hazardous to root structure when it
is initiated at an earlier age and that the younger the patient at the
onget of treatment, the more prolonged the treatment could be without

22 supported this view. Both men advocated

permanent root loss. Fischer
early treatment in the mixed dentition stage. There is st1ll some ques-
tion as to whether or not the roots of teeth without fully formed apices
will develop to their full potential length when subjected to ortho-
dontic treatment. There is histological evidence that thege views re-
garding early treatment may be untenable. Johnson » Appleton, and Ritters-
hofer®3, and Gottlieb and Orban®' reporting their experiments on monkeys
noted apical deformities when orthodontic forces were applied to young
forming permenent teeth (incomplete root formation). Oppenheim>>
corroborated these animal experiments with humen mateiial » showing de-
formetion of the completed root tip. Kronfeld believed blumted or
shortened root ends following orthodontic treatment cf teeth to be due
either to resorption at the apex or to a deformity and diastortion of
Hertwig's sheath, if the tooth was moved before root formation is com-
pleted.

Becklla’ 26, 27

showed that regardless of the duration of
orthodontic forces used in treatment, certain patients showed a greater
predisposition to root resorption. He also stated that those children
who show a tendency to root resorption prior to treatment are poor

orthodontic risks. Becks felt that metabolie disturbances such as



endocrine imbalance are active factors in root resorption. Of 100
patients with roentgenographically obvious root resorption, fifty
treated orthodontically and fifty untreated, he found on twenty per
cent of the treated group incurred root resorptions due to mechanical
treuma incident to tooth movement. The remainder of the resorptions
he believed to be caused by systemic factors as diagnosed by changes
in other osseous structures. Becks was the first to classify the de-
gree of root resorption by dividing the root into thirds and referring
to Class I, Class II, Class III resorptiona depending on which third
the resorption involved; Class I being apical and class IXII being
cervical. He was one ¢f the first investigators to note that moderate
root loss was clinically insignificant unless aeccompanied by a con-
cormitant bone loss at the alveolar crest.

It has been reported elgewhere that Becks' diagnostic pro-
cedures for determining the presence of endocrinopathies were insuf-

ficient and inconclusive.a’ 4

Schwarz?®, Orban®’, Oppenheim 27» 3% 31 on4 Stuteviile 320 32
all of whom contributed much to the understanding of the physiological
process of tooth movement during the period 1929 to 1942, endorsed the
theory thet root loss was caused by excessive orthodomtic forces.
Hemley> believed that the moving of teeth horizontally through bone
had a tendency to cause apicel root loss. Modifications of his
clagsification of the degrees of root resorption has been accepted as
the method of choice in the studies of the more recent investigators.
OppenheimS® felt that the shape of the roots of the enterior maxillary

teeth in particular predisposed them to apical root loss. He further



stated that demage to the root surface would occur nc matter how

34

slight the forces used. Schour” suggested that the genetic endow-
ment mey be a factor in root resorption.

Henry and Weinmannl found that 76.3 per cent of the 261 teeth
they examined histologically showed areas of root resorption. Con-
trary to rrevious views, inflammetion per se, did not cause root re-
sorption. Mechanical irritation or traums appeared to be the most im-
portant local factor ir the production of resorption. They also stated
that the relatively small areas of resorption could under ideal condi-
tions be recognized in the radiograph.

Massler and Malone® state, "There appears to be an inherent pre-
disposition for the roots of all teeth, permanent as well as primary,
to incur resorptions, albeit to greatly varying degrees.” They examined
radiogrephically 708 individuals, none of whom had been orthodontic-
ally treated. Their ages ranged from twelve to forty-nine years. One
hundred per cent of thls untreated sample showed some evidence of
periapical resorption in ome or more permament tooth roots. Of the
13,263 untreated teeth examined, 86.k per cent showed some evidence of
resportion; 1.6 per cent revealed no resorption and the remasining
twelvg per cent fell into the questionable category. There were no
gtatistically significant sex differences in the awount of root loss.
The resorptive pattern was strongly bllateral. The causative factors of
five per cent of the root resorptions were determined to be due to periap-
ical infection and root cansl therapy, The remaining resorptions were of
unknown etiology, the so called idiopathic resorption. Of the 81.2 per

cent of the idiopathic resorptions, ten per cent ghowed at least a



moderate degree of resorption.

The authors then compared the incidence and severity of root
resorption found in eighty-one orthoéontically treated cases with the
untreated group. Of the 2,085 orthodontically treated teeth, 93.3
per cent showed evidence of rcot *Cgorption, 6.7 per cent were question-
able. No teeth were found thet could be recognized as having no re-
sorption. The frequency of moderste regorptions rose from 9.2 per cent
in the untreated group to 31.k per cent in the orthodontically treated
group. Severe resorptions increased from 0.4 per cent in the conmtrol
group to 14.2 per cent in the test group.

Analysis revealed that those teeth which showed low or question-
able regorptive activity prior to treatment were apparently "stimilated”
by orthedontic procedures to show definite but mild resorption. Those
teeth which originally showed mild resorption were more severely re-
sorbed under the influence of orthodontic mechanical stresses.

Though there was no significent change in the frequency of
mild resorptions experienced with incressed age, Massler and Malone
did find e significant increase in the frequency of the more gevere
forms of rescrption with ege. They also concurred with the findings of
others that the antericr teeth are most susceptible to root resorvtion
due to orthodontic treatment.

It is our view that Massler and Malone erred somewhat in their
comparison with the two groups under study. Their untreated control
group ranged in asge from twelve to forty-nine years, while the ortho-
dontically treated group ranged from twelve to nineteen yeara of age.

Since there is an incressed amount of severe root loss with increasing



asel’ 2 these two groups cannot be considered comparsble because of
the differing age distributions of the subjects.

In 1955, Phillipsh studied the effects of treatment with the
continuous Edgewise appliance on the permanent'teeth with regard to
root loss. He found that of the total 1745 teeth examined after ortho-
dontic treatment, 61.1 per cent showed no root loss, 7.4 per cent were
in the questionable class, 26.8 per cent showed slight root resorption,
4.3 per cent were in the moderate category and 0.3 per cent were
classified as being excessively resorbed.

Of the teeth which showed definite signs of root resorption, the
maxillary centrals and laterals demonstrated the greatest predisposi-
tion to root loss, primarily in the moderate and severe classes. It
was alse found that root loss showed a strong tendency to be bilaterclly
symmetrical. These findings were similar to those of Magsler and
Malone. Phillips further demonstrated, as Massler and Malone had done
previously that there were no significant sex differences in apical
root loss. He also showed that the age of the patient at the inception
of treatment hed no correlation to the smount of apical root loss.
Furthermore, he was unsble to demonstrate any correlation between the
amount of root loss and the length of treatment. These findings were
in strong disagreement with those of Rudolph.

Probebly the most significant finding was that no correlation
was demonstrated between the smount of root loss and the amount and
type of tooth movement through bone. This disproved Hemley's idea
that bodily movement of teeth horizontally through bone created the

greetest amount of resorption at the apices.
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It would appear that root resorption is & fairly common dental
lesion. The following statements seem to represent a failr summary of
the literature on this subject to date:

1. There appeers to be strong evidence of an inherent predis-
position to root resorption in all individuals.

2. This resorptive potential varies in different individuals.

3. Maxillary central and lateral incisors appear to be most
susceptible to root loss, particularly incident to orthodontic treat-
ment.

4. There are no sex differences apparent in the incidence of
severity of root resorption.

5. Apieal root loss showe a strong tendency to be bilaterally
gymmetrical.

6. There appears to be & significant increase in the severity
of root resorption with inerease in age.

With the aebove six statements as basic agsumptions, a series
of intra-oral x-rays was used to determine the amount of root loss in
patients treated by two diiferent orthodontic techniques. Por conven-
lence, only the right maxillary cemtral incisors were ineluded in this

study.



II. METHODS AND MATERIALS

Before and after treatment intra-oral X-rays of the right
maxillary central ineisors which were taken by the referring general
practitioner were cbtained and sxamined in a menner gimilar to the
methods of Hemley®, Becks and Cowden, and Phillips.' Latersl
cephalometric head films were used to determine the typas of tooth
movement (epical tipping, anterior or posterior eplcal displacement
and lingual bodily movements) found to occur in the maxillary central
incisors. The treatment records of the patients were seerched and
from them we obtained the following information:

(1) sex of the patient
(i1} age of the patient at the start of trestment

{iii) duration of trestment

(I) Before and After Treatment Intra-
Oral X-rays of the Patients

Forty sets of before treatment and after treatment intra-oral
x-rays of the maxillary central incisors were used. ‘Twenty ceses were
patients living in Cleveland, Ohio; and were treated by the Edgewise
technique in the private practice of a member of the faculty of the
department of Orthodontics. The other twenty cases were of patients
from Camton, Ohio. They were treated by the Begg technique. These
records were cbtained from the private practice of an orthodontist

not affiliated with the dental faculty.

11



Illustretions of the Various Degrees of Root lLoss

Fig. 1.~-0 - no evidence of root Fig. 2.--1 ~ slight or minimal
resorption. root loss.

Fig. 3.--2 - moderate root loss. Pig. k.-~ 3 - gevere root loss.
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The forty patients coﬁposing the two sample groups were all
Caucasian children. The Edgewise group was composed of thirteen fe-
males and seven males, while the Begg group was compoged of fourteen
Temales and six males. All ceses were "full treatment" cases, each
treated by the appliance of choice in the generally accepted manner as
outlined for that particular technique. The total number of teeth
examined was eighty. Of the twenty Edgewise cases, fifteen were ex-
traction cases; fourteen of which had four bicuspids extracted, and
the fifteenth was 2 case in which the four firgt permanent molars were
extracted by e general practitioner Just prior to the patient pre-
senting himself for treatment. OFf the twenty cases treated by the
Begg technigue eighteen patients had teeth extracted; seventeen had
four bicuspids removed and one had two maxillary first bicuspids ex-
tracted. No mixed dentition cases were included in this study.

A data chert was set up rroviding a space for recording the
evaluation of each maxillary central incisor after inspection, using
the following criteria to estimate and score the smount of spical root

loss:
0 - no evidence of resorption
1 - slight; minimal blunting of the root apices
2 - moderate; up to approximately one-fourth root length loss

3 - severe; more than one-fourth root length loss.

The questionsble category as used by Massler and Mhlonee and
Phillipsh was not used since a classification into none, minimal,
moderate and severe was thought to be reasonably clear, and is borne

out by the degree of agreement among the three observers who independently
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scored the cases.

The dividing line between the various categories, particularly
between the slight and moderate classes was difficult to differentiaste
in some cases because of distortions (foreshortening or elongation) due
~ to film placement, differences in x-ray cone angulation, and variation
of x-ray technique by different operators. Because of this difficulty
and in order to make the study as objective as possible, the films
were scored separately Ly the three individuals and compared only
after all opinions had been tabulated. The films were randomly placed
into coded envelopes such that the investigators had no knowledge of
the source or status of the film. Inspection of the films was done by
& member of the orthodontic staff and two graduate students in ortho-
dontics. In the event of differences in evaluation of the amount of
root loss, the assessment of that tooth was placed in the category of
majority opinion. (See Tables 8 and 9).

The before and after treatment evaluetions of root loss were
subjected to the "t" test. These tests were done to determine:

(1) 4if the degree of root loss was equivalent in the two
groups before treatment,
(11) whether any significant differences in the amount of root

loss were created by treaiment with the two varying techniques.

IX. Use of the Lateral Head Plate
Before and after oriented lateraml head plates of the forty
patients involved in thiz study were obtained, Cephalometric tracings
wvere made in each case of the mexillary central incisor and the assoc-
iated bony structures, including the outlines of the hard palate, floor



of the nose and the anterior nasal spine. These tracings were then
Superimposed according to accepted methods35’ b to show the direction
or type of moverent of the traced maxillery central incisor.

A statistical analysis was made to determine whether the
effect of the various tooth movements on the degree of root loss was

significant.

Types of Tooth Movement
(The following descriptions of the types of tooth movement

were obtained from Phillips' paperl‘L in the Angle Orthodontist, XXV,

No. 1, 1955.)

1. Apical tipping--the apex stayed in its
original position or was extruded slightly
during treatment but remsined in the same

plane. (Figure 5.)

2. Anterior or posterior apical displace-

ment. The apex moved in a horizontal direc-

tion, anteriorly or posteriorly. (Figure 6). Figure 6.

3. Lingual bodily movement--Bodily move-
ment of the teeth lingually from their

original position. (Figure 7.)



ITI. FIRDINGS

The results from inspection of the intra-oral X-rays and
determination of the type of tooth movement for each patient in the
two groups studied are shown in Tables & and 9.

1. A total of eighty maxillary right central incisors were inspected,
categorized and tabulated--twenty before and after intre-oral films
for each of the two different techniques, that is the BEdgewise and the

Begg appliances.

TABLE 1

DEGREE OF ROOT 1OSS BEFORE AND AFTER TREATMENT
USING THE TWO DIFFERENT TECHNIQUES

Bdgcwise Group Begg Group
Before After Before After
No resorption 65% 10% 60% %
Minimal resorption 35 45 35 60
Moderate resorption 0 L5 5 35
Severe resorption 0] 0 0 5

Before treatment with the Edgewise appliance, sixty-five per
cent of the ineisors showed no resorption and thirty-five per cent de-
monstrated only minimel blunting. There were no caseg of moderate or
severe regorptions. After treatment only ten per cent of the teeth
were observed to have no resorption, forty-five per cent were minimally
resorbed and the remaining forty-five per cent were moderately resorbed.

Before treatment with the Begg technique sixty per cent of the

16
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incisors showed no resorption, thirty-five per cent showed minimal
root loss and five per cent demonstrated moderete regorption. Three
of the twenty cases in this sample were retreatment cases. After
treatment 100 per cent of the incisors demonstrated definite evidence
of some degree of root loss. Sixty per cent showed minimal blunting,
thirty-five per cent were moderately resorbed and five per cent showed
severe resorption. This last case was one of the retreated cases.
The "t" test was used to find if the two £roups were comparsble

with regard to:

(i) aze of the patients at the inception of treatment. (Table 6.)

(ii) duration of treatment. (Table 7.)

(iii) the degree of root loss at the start of treatment.

2. Age of the patients at the inception of treatment.

Edgewise group.--The age range was from 118 to 208.5 months

with a mean of 156.67 months and a standard devietion of 19.03 ronths.
§g§5_gzggg.--The age range was from 132 to 205 months with a
mean of 160.37 months and a stendard deviation of 18.32 months.
The observed "t" value (0.62) shows no significant difference
at the five per cent level with thirty-eight degrees of freedom. There-

fore the two groups are comparsble for age.

3. Duration of treatment.

Edgewise group.~--Duration of treatment ranged from thirteen to

31.5 months with a mean of 22.15 months and a stenderd deviation of

% .64 months.

Begg group.~-Duration ranged from 11.5 to 30.75 months with a
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mean of 19.65 months and a standerd deviation of 4.43 wont: s.
The observed "t" value (1.7L) showed no significant difference
botveen the two groups &t the five per cent level with thirty-eight

Ireedom. These two groups are therefore equivalent with re-

h

TACTAna A
C..\;L*\.-vo v

spect to duration.

4. Test for Agreement between the Three Observers' Evaluations.

All three observers were in complete agreement in the evalustion
of fifty of the eighty determinations. Two were in agreement in the re-
maining thirty cases.

The data was analyzed stetistically and the coefficients of cor-
relation obtained to determine the measure of accuracy amcng the three

observers in evaluasting the degree of root loss.

TARLE 2

COEFFICIENT OF CORRELATION BETWEEN OBSERVERS
W

#1 - #2 - 3 # -
ry = 0.76 r, = 0.75 r3 = 0.73
b .0l for eack of these tests that there is no associstion between

ratings. Thus & reliable measure of agreement and accuracy exists

anong the three Jjudges.

5. Test for Differences in Degree of Root Loss vetween the Two
Groups at the Start of Treatment.
The observed "t" value (0.59) again demonstrates no significant

differences between the two groups at the five per cent level with
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thirty-eight degrees of freedom. Therefore the severity of root loss

is equivalent ir the two groups.
q D

6. "t" Test for differences in the Severity of Root Loss at the End
of Treatment.
The observed "t" value is 0 which equals 0. It i
' 73353—- lo} is not
significant at the five per cent level with thirty-eight degrees of
freedom. Therefore there is no clinically practical or statistically

significant difference betwsen the two creatments with regard to apical

root loss.

7. Test for Differences in the Severity of apical Root Loss between
the Before and After Treatment Condition for Each of the Technigues.

Edgewise sample.--The observed "t" for differences in apical

root loss between the before and after evaluations equals 5.62 and is
significant at the 0.1 per cent level with nineteen degrees of freedom.
Begg sample.--The observed "t" is 6.9 and is significant at the
0.1 per cent level with nineteen degrees of freedom.
This indicates that there is a very significant increase in the
severity of root resorptiom after orthodontic trestment using both

treatment techniques.

8. In drder to determine if the different types of tooth movement

{apical vipping, lingual bodily and anterior or posterior apicasl dis-
placement. ) caused significantly different root losseg, the two grouvs
were pooled and an analysis of variance was performed on the changes
in root loss. In our pooled sample, eleven cases demonstrated apical

tipping, sixteen cases showed lingual bodily movement and the remaining



thirteen cases were observed to have anterior or posterior epical dig-
placement. The eénalysis of variance table is dresented below together

with mean changes in root less for the three types of tooth movement.

TABLE 3
ANALYSIS OF VARIANCE TABLE

W

Source of Sums of Degrees of

VYariance Squares Freedom Mean Squares F

Between movements 2.66 po 1.33 2.84

Within movenents 17.34 37 RIS P .05
20.00 39 not significant at 5% level

It is evident that there is no significant difference between

the types of movement in the production of root loss. (See Table 3.)

TABLE L

MEAN CHANGES IN ROOT LOSS WITH VARYING
TYPES OF TOOTH MOVEMERTS

Apical tipping Lingusal bodily A - P Displacement
Ei = 1.27 scoring x_ = .69 scoring X, = 1.15 scoring
units 2 units 3 units

Table 4 points out the interesting observation that, though
there are no significant differences among the various types of move-
ment in amount of root loss produced, tipping movement causes more

mean root length loss than the other two types of tooth movement.



IV. DISCUSSION

Though the purpose of this study was primerily to find if dif-
ferences existed in the severity of root loss created by orthodontic
treatment using two different techniques, it was felt that it would
not be improper to corment on certein other observations made in the
course of collecting and analysing the data. The incidence of root
resorption found in our pooled sample of forty cases bgfore treatment
was somewhat less than that observed by Massler and Malone. They
found sixty-five per cent of the mexiliary central incisors minimally
resorbed, while 5.7 per cent demongtrated moderate resorption. We ob-
served thirty-five per cent of the teeth minimally resgorbed and 2.5
per cent had moderate root loss. This can be accounted for by the
fact that Massler and Malone used binocular magnifying loupes in mak-
ing their evaluations while we used only the naked eye. It was felt
that any root loss which could not be seen by the naked eye had little
clinical significance.

The after treatment observations of this study were found to
lie between those of Massler and Malone and Phillips.

Teble 5 points out certain variations as well as similarities.
The variations reflect differences in evalustions by the three dif-
ferent roups. This is to be expected since the evaluations are
qualitative and must perforce be classified as subjective since they

are dependent on individual interpretation. Phillips defined siight
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TABLE 5

COMPARISON OF INCIDENCE OF ROOT LOSS AFTER TREATMENT

M

Massler & Malone Present Study Phillips

No resorption 0% 5% 2.9%
Minimal

regorption 12.4 52.5 62.3
Moderate

resorption Lk .3 40.0 20.3
Severe

resorption 43.1 25 1.5

resorption as minimel blunting of the root apices. We found this to
be rather vague. On the other hand, Massler and Mslone referred to
8light resorption as being a loss of root length in the amount of 1
to about 2 mm. This creates some difficulty for the observer. Even
using an excellent intra-oral f£ilm it is difficult to gauge exactly
vwhether the amount of root loss is 1.5 or 2.5 mm. by the means aveil-
sble at this time. The qualitative appreisal of a tooth which falls
in the above category could be given a score of either one or two by
the previously described scoring system. To further complicste the
evaluations it must be admitied that not all of the intra-orel x-rays
inspected in this study were of the excellent veriety. Distortions
of one type or another were observed. Still further, it must be re-
membered that the questionable category which Messler and Malone,

and Phillips utilized was not uged in this study. This would also
tend to color the "0" and "1" categories. Despite these obvious
limitations it was felt thet they would balance each other out and that

a valid result could be obtained. This is borne out by the high degree
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of agreement among the three obgervers and the coefficients of correla-
tion as discussed in the findings. It is felt that & further study

of this problem should be done to quantify root loss by linear measure-
ment. This can only be done as a long range study since the interval
between the befove and after treatment records statistically signifi-
cant differences in the amount of root loss would be found between the
various treatments.

Though root resorption is fairly common at the completion of
orthodontic treatment, it is rarely of such & degree as to be of
clinieal significance. 1In this sample of forty cases, only in one
instance (2.5 per cent) was the central incisor classified as being
severely resorbed. In this particular.case between one-fourth and
ocne-helf of the root length was logst, and this was one of the retreat-
ment cases. Phillips found 1.5 per cent of the teeth examined severely
resorbed. Beck527, Brodie36, and Tylman36 felt that alveolar bone loss
at the cervical root was more harmful to the retentive apparatus of a
tooth than apical root loss, unless this root logs is severe. Tylmﬁn
contends that a tooth may be used safely as an abutment for bridgework
s long as its clinical root is greater than the clinical crown. Thus
the loss of small amounts of bone at the alveolar crest will be clinic-
ally more significant than a similar loss of root structure.

It was also noted with some interest that apical tipping move-
ments seemed to produce more root loss than either of the two other
types of tooth movement. Though no significant differences existed in
the amount of root loss between these various tooth movements, both

our own as well as Phillips' findings showed grestest mean root loss



ok

with apical tipping movements. This finding was somewhat surprising,
since todily movement is the most difficult to perform with any ap-
plisnce and greater forces (torquing) are necessary to produce this
movement. The question can now be raised--why should we be surprised
to find that bodily movement is not the major transggressor in apical
root loss? Is it possible that our preconceived ideas regarding
orthodontically created root resorption are based on a hitherto un-
resolved guilt complex regarding the use of these strong torquing
forces to produce bodily movement. I suspect thet meny of us who use
the Edgewise appliance have a tendency to equate these strong torque
forces with pressures which "stimulate" root resorption. It might do
well for us to consider that though a torque force is greater, it is
transmitted over a greater length and srea of the root surface and
nay in effect'produce less pressure per unit of area than that created
by apical tipping movements. At any rate this somewhat surprising

finding warrants further investigation.



V. SUMMARY AID CONCLUSIONS

The two groups are comparable with regard to age at the start of
treatment.

The two groups are equivalent with regard to duration of treatment.
A high degree of agreement in the evaluations of the amourts of
&pical rool loss was demonstrated to exist tetween the three ob-
servers. i

The two groups were compereble with regard to the amounts of root
loss at the start of treatmert.

No significant differences were found in the amount of root loss
produced by the two dirferent orthodontic treatment procedures.

The amounts of root loss were equivalent between the Begg Lightwire
Technique and the Edgewise Technique.

A very significant increase in the severity of root resorption was
produced by orthodontic treatment regardless of the type of tech-
nigue.

There were no significant differences in the amount of root loss
with regard to various types of tooth movement.

Though the amount of apical root loss was not significantly differ-
ent between types of movement, it was found that apical tipping move-

nments produced the greatest amount of mean root length loss.
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TABLE 6
"t" TEST FOR AGE AT INCEPTION OF TREATMENT

Wm

Edgewise Group Begg Group
154.5 months 14k .0 montha
130.5 137.0
159.5 146.5
1kk.0 205.0
174.0 152.5
147.0 172.5
149.0 166.0
208.5 132.0
14k.0 k.5
170.0 170.0
118.0 183.0
152.0 173.5
159.0 © 136.0
16k.0 153.0
175.5 174.5
1575 159.0
155.5 161.0
k1.5 154.0
153.5 163.0
176.0 180.5

8 = 3133.5 82 = 3207.5

S.8., = L97,823.25 S.8., = 520,778.75

Ei = 156.67 mos. sf = 362.22 mos. Eé = 160.37 sg = 335.57 mos.”?

8., = 19.03 mosa. = 18.32 mos.

1 )

fren -
The observed "t" = 0.62 and is less than t.os’ 38ar = 2.025

Therefore the age of the patients at the inception of treatment in
these two groups shows no statistically significant.differance at the
2 per cent level with 38 degrees of freedom. The two groups mey be

compared.



TABLE 7
"t" TEST FOR DURATION OF TREATMENT

gewlse Group Begg Group

23.0 20.5

21.0 14,25

25.5 17.0

17.0 25.0

1h4.75 16.25

2h.75 11.5

2h,o 7.5

18.5 18.5

27.0 21.0

22.25 20.75

18.75 16.5

31.5 22.5

21.75 19.5

21.5 20.25

2k.5 16.75

21.0 2L.75

26.0 22.5

13.0 30.75

18,25 22.75

29.0 1k.5

5, = L43.6 S.8.; = 10,221.125 5,=393.0 s.s.z = 8,095.25

Ei = 22,15 mos.2 §% = 19.65 mos.
s% = 21.50 mos. sz = 19.62 mos.
5] = 4.6k mos. s, = 4,43 mos.

- HH____._. = 2, .
Observed "t 1.7% and is less than t o5, 38 ap = 2-025
Therefore the duration of treatment of these two groups shows no gigni-
ficant difference at the 5 per cent level with 308 degrees of freedom,

and the two groups mey be compared.
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TABLE 8

TREATMENT WITH BEGG TECHNIQUE

EVALUATIONS OF ROOT LOSS BEFORE AND AFTER

Type of Tooth

2
Movement

Score Range Increase (Incr.)

s
e

Examine
#L #2 #3

Case

A - PpD.

Ot NOAHNOHO

O O QO

O ONOHONOHO

O MM A~ANO O

A - PoDo

L.B.
L. B

-
£~

- .
R oA
= T
& O
N O

Y]

A - P¢Do
A - PuDo
A - POD-
A - P.D'
A - P.Dl
A - P.D-

L‘OB‘
L.B.
L.B.

-
-
-
-
-
-
-
-
-

22202020113111112011101010101

\

22212010113011112011101000101

21202020113101102011201010101

22202020213111112011101011121

BAEABABABABABABABABABABABABABABABABABABA

—~
J

M N O~ 0 O

o 3V (29 TN 4 " \n b~ (o)}
1 u ~| i o4 e~ ~ ~| ~ ~! m

S =‘20S9s

A - After treatment
L.B.- Lingunl bodily tooth movement

T - Apical tipping tooth movement

B - Before treatment
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TABLE 9

EVALUATIONS OF ROOT LOSS BEFORE AND AFTER TREATMENT
WITH EDGEWISE TECHNIQUE

Tyve of Tooth
Movement

Increase (Incr.)g

Range

Score

Fo #3

Examiner

#1

Case

A - P.D.
L'Bl

A - P.D.
A - P.D.
L.B

L.B.
L.B.
L'B-
LIB.
LIB.
L.B.

A - P-Dl
A-2D

L.B.
T

et ~  af ~ ~ (© R e ~ o = o = o (o} o ~ e~ T —2

o ~ 4} ~ —t O o Q — ~ QY] i QO —~ ! (&} QO - AV ] 3V
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-
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-
-
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-
-
-
-
-
-
-
-
-

1201020101000202011102111211110002011202

220010,_0111010202010102111211_010Au02010202
12010201010002020111_021110.1_01110002001200,,

l2010201010012020211021112111.20102011212
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