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INTAODUCTICN, PURPOSI, AND RIVIWT OF 1T 3ATURS

This study was initiated to determine if there was any simificant
measurable change in the position of the forming permanent buds when

their deciduous counterparts ware moved by an orthodontic appliancsa.
| (1)

In 1940, Carl Bréitner  round that orthodontic tooth movemsnt
of deciduous testh in monkeys had the following affzcts upon the
permansnt buds. Movement of deciduous teeth induces movement of the
underlyine or adjoining tooth germs. The direction of this migration
is the sams as the direction of the movament of the roots of the
deciduous testh. A tooth germ situated betwesn ths roous of a deQ
ciduoué tooth foliows Lhe movement of thess roots. This is made
possible by resorytioﬁ and depésition of the surrounding bone. A
tooth germ situated next to the roots of & dselduous tooth in the
‘path of its movement is pushed in ths direction‘in which the root noves.
A tooth germ situated next to the root of a deciduous tooth and
behind this root in respect to the movement is pulled in Lhe directien
of ths root,

Strang (2) indicated ﬁhat movingtthe pérmanent and prirery molars

‘distally will not take the crypts of thé premolars and canines with
them becauss tha féots of the primary molars, at least thoss of the
first primary molars, are too far absorbed to infiuence the und2rlying
crynst of the premblar teeth and theré is no possibie way of over-
coming the abriormal mesial position of the cryyt of the'permanent
canines. |
Mershon (3) interpretad the reason why many orthodontists

began treatment in the primsry dentition is that corrections made
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aarly will be reflected in an improvement of the permanznt teeth and
alvaolar procéss while they develop. He felt.this reasoning was
Jazcious bacause the primsry alveolar grocess soes with the loss of
primary feeth and tﬁ; permanent testh are supported by a new
slveolar process which a: 258 as‘the teeth srupt. What generally
resules from trestment of the primary denture is an increasad rapidity
of the rasorption of the roots of the primary taétﬁ and, in cor-
seguence, resorition of the pfimary alveolar jrocess.

Baker(h) (1933) was aware of malocclusion in the primsry dentition.
fhe primary dental archss should receive cbrreccive orthodontic
Lraatasnt iﬁ cases whére~there is aﬁ abnorhal anteroposterior arch
relationship, in cases of crossbite, in cases where there is -a lack
of occlusion of the posterior.taeth, and in cases of open bite. Baker
went on to say that althouéh we do not know that the permanent teath
will erupt in norﬁal rositions as é result of the corraction of
malocclusion of the primary arches, we do know thét abnormal occlusal
interference has besen zliminatsd, that normal function, which is
generally considered sd important in the davalopiment of the lower
half of the fuce has been restored, and that the opportunity for
subsequant normal develdpment has been improved.

Craig(S) was of the cpinion that each malposed‘primary ﬁooth
exerts an unfavorablé influence-on the permanent teeth., By allowing
the malocclusion to persist without trestment, complicated and
reinforced Dhe.same malocclusion in the permanent dentition. Cross
bites of primary tzeth ére invariably fol;owed by similar malocclusims

in permanent teeth with coincident fucial dsvelopmsnt. Orthodontic

<



movemsnt of primary molars invariab17 results jn favorable influcnce
on succeeding te:sth. "This is understandabls, for we know that the
premolars davalop batwe:n tﬁa widespread érimary molar roots. There-
fore, the best time to begin crossbite correction is while the roots
are fully developed, 3 to 5 years."

Presently, there still exists this breach &n our knowledge
zbout treatment timing. Many clinicians advocate early therapy in
order to restofe normal" function while others staﬁd firm on their

viateh and wait approach. If Breitmer's findings could be confirmed

by a quantitative approach; that the developing bud position is

- changad by deciduous tooth movement, then a treatment plan could»be

‘directed such that potential permanent dentition malocclusions could

either be interceded or at lsast their severity reduced.
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MATARTALS AND METHODS

‘he ressarch animsl chosan for the study of daciduous vooth

~ovement and ensuing bud novement is the Hanford White Plg. It has

similer advantagss for a reseurch animal, &s epumerated bv Weawer (6),

for the Pitman-iioors strain. These animals have daciduous and

ent dentitions, therefore, similar representation of structures

~ [
perman

and timing could be chosen which would represant like circumstences

+nd be germane to the human dentition. Six male animals approximately
7L months old were selectad for the study; ons from one litter, two

from another, and three from & third litter. Their birth dates were

within 6 days of sach other. The ares which would best represent the

desired sivuation, where a minimum of dsciduous root resorption had.
occurred, was 7% months. This appropriate tims was determined by

-

scudy of incraoral x-rays and hard tissue disection of a skull
preparatién.

The plenned design was to sffect tipping tooth movement of ﬁhe
dsciduous teeth to the degrse where maximun reciprocal or direct
translation would be delivered tb the formingz permanent tooth bud.
The resulting chenge of bony architecture then could be documented

* as describsd by Cleall (7). 2ne

by marking with.a Tetracycline,e
sites of new bone formation, before and after treatment, ware marked
with 500 mg. of Tetracycline,intravenous. Quantitative evaluation

of bud movemenv waS»determined from hard tiésue preparaiion under

(8).

the microscope using ultra violet light for illumination, Boyne

% Beguemycin, Piizer Laboratories, New York, New York.
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aasurecents wers to be made betwean orisnted fluorescesnt lines

.hich represeut naw bone formation at the beginning and the end of

tae period of tooih novamant.

e sscond technique utilized was jhotographs of frontel vlane
sactions through deveio;ing szacond, ﬁhird, and fourth prﬁﬁolars.
from the photograghs, two réferénce points were sélected on the
forming tooth buds; the cusp tip and the crest of the pulp chamyer.
These two poinis were the most representative of the long axis of
the bud and could be eaéily duplicated; From these two reference
po.nts, minimum linear measuremsnts to the cortical rlate could Se

‘scribed, and thereby the buds relative position buccal-lingually

could be quantitated. )

The mandibular arch was chosen for study becaﬁse of ease of
access and the facility for measurement to the two psrallel alvsolar
cortical plates. The right posterior saazment composed of the first
permanent molsr, deciduous molars two, thress, and four, was selectéd
as the experimental side while the opposite (left)~segmeﬁt was the
control, The buds of interest weré the second, third, and fourth
premolars. The opposing maxillary tzeth of both arches were reduced
with a high speed diamond stone to eliminate interferences. The
permanent first molar and deciduous third and fourth molars were
banded w;th conventional pinched stainless steel bands and edgewise

1

attachments. The second deciduous moler was grooved to receive
the free end of the arch wire. The bracket on the third deciduous

molar was ground so that the channel width was increased, thereby

ci

avoiding any binding of the arch wire as the ooth tipped. A sectiomal

3

arch wire .0215 x .028 edgewise was so fashioned that it delivered

~5a ' '
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. lingual tipping acvion of approximately 8 ounces; ncasured by

contrix gauge, LO the sacond and third dsciduous molars. (see
illusurution)

2R . . . ]
411 procedures wers pireformed afver the animals had bzen

3

znesthetized with Diabutal * intre«venous, a vproximately 25 c.c. Ler

induction; Weavér. The applisnces were activated at 3 waek intervals
to maintain Ehg desired 8 ouncz force. Pariodically tne appliances
ware cnackad to rzke certain that they wers intact.

Initially the animals were housad in wirs cages. But, by biting

1

througsh the wire they were able To dislodge their appliances, so at
tnz end of thz first two weeks of treatment their gquarters wére changed
6o & solid wall cage and the appliances ware reconstructed. The
appliance remained intact from this time until cthe end of treabment.

In the process of anesthetizing one of the aqimals, in preparation

for the first thres week adjustment, it succumbed to respirstory arrest.

The appliances were in place and active for 78 days. Five days

’

prior to sacrificing the animals received their second intravenous

injection of 500 ng. of Liguamycin. Upon sacrificing, the intact

randible wes dissectsd and sectioned grossly into tha control (left)

\ go}"u»-"«
side and bxyerlmental (richt) side and placed in formalin leleOﬂ.
Further sectioning was made of each slde. gach of the three smctlons
wers To conbain the desired deciduous molar and its succeeding premolar.
{¢ wes desirsd that these cuts should be mede interproximal to the

caveloping premolar. Upon examination of earlier x-rays, it was found
# Pentobarbitel Sedium, Diamond Laboratoriss, Inc.

s
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..ot this wus not necessarily representzd by the interjroximal coatacts

of utnz daciducus molers. Therefore, x-rays of the mandibular halves

ara Gaken; Tthen by sulps srimposing X-—rays over the mandibnlar section

et

- =N

.5 ¢evzloping bud could bz oricntzd to the external surface. Three
sapance points were scribad on bthe éxbernal-cortical platz whicn
~ssonted thz ca:nter of tie formine bud. From these scribzd innto,
fariner secoions were made which containza a single devaloping bud.
The sections wers naxl dehydrated throuch a saries of alcohol
solutions and organic solvents in preparstion for imbadding. A Wards
3ioplustic was the selocted media for imbedding. Further refirement
of the gross sections was zccoplished by a rotating 6 inch carborundun
redial saw. Sections from this procedure were salected which were
approximately 1 mm. in thicknsss and which reyrasented the mid-section
of the developing pud. Sections of 50 u, Frost,(g) give the best
rasults for dark field ultraviolst microscopy. Several methods were
zttenpred To achlﬁvﬂ this dimeﬁsion; namely an automated lapping
device, menuzl reduction on a glass plate with different grades of
panice, and on wet-dry carbids paper. Several samples ware reduced
to the desired dimension, bubt upon microscopic exsmination, no specific
arau of florescencp could be detactad which would repress nt the laying
down of nsw calcifisd tissus. There was & generalized autoflorescence
which was not spacificvfor any one ares. A listing of the possible
ceuse and improvements in technique will follow in the discussion
section.,

In the second portion of the study, all sections ware photorraphad

and @nlerged 3.5 times. rrom the photogrzyhs, measurements as describsd

. _7- = ‘
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e, smas from cusp tip to both buccul and lingual cortical plates

. from highest point of the pulp chambar Lo both bucecal and lingual

ical plates.

Lol
4lso, duplicate tracings of all ssctions were mads on acztate

recing materizl. Then the control and excerimantal tracings wsre

e B

rimposed over each other relying on the bast fit orientation of the

G PWCH

:nfarior one half of the mandible and the mandibular canal. The
nf ' _

woerior one half was covared so that the forming vud deciduous
wsler, and alveolar process position would not influence the orientation.
from this procedure, it was anticiji.ted that a visual demonstration

of the experimental buas relavive position to the control bud, of

Lie 0pp0site side of the jaw, could be shown.



FINDINGS

tables I and I1 give the statisticel analysis comparing the

er np2s in bud position; by mzasuring from the bud to cortical plate

» ox.erimentel sice of the arch versus those of the control side,
studentts WG Test. A probability of 0.05 or less was

as The leval which woula indicete that the differeaces in the

Lwo groups are significant. Auny probability over 0.05 shows thav the

1rosrances were probably due to chance. The means indicated on

e,
Ve
(v
e

W

11 10 second and third exgerimental premolars and second and third

»
(<
.
o

control premolars. Teble II states the same dimension for the second,

third, and fourth premolars,
The hypothesis that the two means are equal in the eightl cases
corpared could not be rejected abt grobsbility of 0.05; therefore, we

nave no reason Lo believe the nipothesis is not trus and we accept

that movement of deciduous teeth in these five exgerimentzl animals

causes no significant movement of the underlying tooth bud.

Obssrvations of the supsrimposed tracings of experimental and
control sactions indicated no set patte:n of bud movement. Fhile

novement of the experimental deciduous molars.and its alveolar process,

wnen compared to the control side, was quite evident.
. 5 1
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TABLE 1

pifferences in linear measurements for devesloping tooblh bud

Lo wajacent cortical plates, for control and experimental sides, as

- sasured direcely from photographs.

V) AE¥
I

DAVSLOPING S4COND AND THIRD Fi

&
4

&
&
=
&

Control . Zxpariments
Mean S.D. Meai

e

dimansion for cusp |
5

PR Ay

T ne yul. chamber to 20.8 26.2 | 20.6 VALK .102

cortical plate.

aimznsion for cusp

are pulp chamber to 13.9 7.32 1h0 2,44 ,203

1 cortical plate,

PSS

nsion for cusp BIP |- 38,7, 23.23 | 18.5 10.81 .108
uvocal plate. \

yan for cusp iip 10.9 9,17 11.1 5.32 166

s linzual plute.
DAVILOPING SiCOND, THIRD, AND FOUATH PRAMCOLARS
i Dimension Control Fxperimental E ong
; Leasured Mean S.D. Mean S.D. Value
L dimension for cusp - ’
i2lp ana pulp chamber to 22.3 5.05 21.7 L.58 <3L5

cal corvical plate.
un ainension for cusp

L. @ pulp cheaber to 15.0 3.38 | 15.9 3.93 .823
“L.i corvical plate.

£
linguel glate.

jimeasion For cusp uvip -
. £ b 52 3 ! :
succal plate. 20.1 .52 19.3 2.84 o Jhely

456

.F_
L]

w1
w

icn for cusp tip 12.6 1 O7 13.3
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The experirenvil appliance wes constructad such that tha force

ine C

1i0-vion ©o move thz developine oud would be of the eresztest

_~aioncz.  This could be bast accomplished in a tipping movement,

o

‘e aur Lnoories on tooth wovemant are correct. That is & tipein

Bi]

ranzuvar than bodily movement and that the

('.-
15
(1Y
3
ct
L.
[44]
[
[a]
(4]
[4%]
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aX. Vorking under thess assumptions, it was thought that
the cevaloping bud would be moved in the opposite dicection from that

the crown. On the other hand, if tha center of rotution lies nzar

o7 e

or bayonu the root apsx, littls or no bud movement would be discernible.
There is a clinical impiicatjon directly related to this qguastion

ang Lhat is; should cross bitzs be corractad early in the primary and

Y,

an appliance which tips teeth.

Hy

@

mixed oentitions by the routinzs use o

17 the bud is moved in the opiosite direction to that of the crown

Lz cross bite could bzscome more severe and complicated uron eruption

from tne date collscusa, we could not datsrming a significant

1

¢riwng2 1n bua position on the sxperimental sice as comparzsd to the

v;+381ce in animal control. There may bz several reasons for this
findini: the deciduous meclar was moved insufficiently, root resorption

wes such vhet no force was directed to the bud, sample size was too
szzll, veriavion was coo great, and possib%y that the caenter of

IOuaLion 1s near the root apax.



There are severzl ,0ssibls answers to the qusstion; why the

rst porvion Of the study did not succeedy ALhat is the inability to

o
H.

"ound that the brown discoloration of the yellow piguent and loss of
Slorescence in the bone secilons may bde que Lo an oxidation of the
vsoracyelines. The formation of which is hastened by the aéuion of
lizht, Frost (9) states that the best results can be obltainsd with
sections which are prepared fresh undshydrated (to prevent loss of the
label which was administered less than ons week), and the sections
should be unmounted. Also, prolonged immersion in fixatives and organic
solvents will acce*eraté fading evan in old labels., A mounting media,
larleco Synthetic Resin, should be usesd for germanent storaée of the
ssctions. It has the adventage that no feding of the tetracveline
occurs upon storage while other media allow the marker to fads. It

nas bzen shown that mz. for ng. demethylchlorﬁeBrécyclene (declomycin)
produces the brighéest florescence. Frost (12) glso found old drugs,
on many occasions, lost their ability to floresce and even to label.
Ior best results the material should &lso‘be stored in a aeep freeze.
Sirict adherance to the ebove mentioned insuructions and preéautions

S

woula have improved the guality of the finished tissue materizl.,
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