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INTRODUCTION

The influence of the lower third molar in its progress
toward maturity; and its relationship to crowding is presented
in this study. "Crowding" is defined by the author as loss
of arch perimeter, which can be manifested in the arch by clos-
ure of space, or teeth slipping their contacts with resultant
rotations and/or movement of teeth.

A review of the literature makes it apparent that the
effect of the lower third molar has been a provocative sub ject

16,24

for many years. A majority of the inveétigators have

stated that the third molar can cause crowding in the anter-
ior segment of the arch-.1’8’9’10’11’12’15’19’22
In 1937, Selmer-Olsen conducted a study on 63 Jaws

of Norwegian Lapps, the Skolts. These were not living sub-
Jects. He noted generalized spacing in the young. In the old-
er individuals there were crowded incisors and no spacing.
He was of the opinion that there was a definite forward move-
ment as a result of the erupting molars. 1In studying jaws
with congenital absence of third molars on both sides, he
states: |

« + o.there is to some extent some marked crowding which

goes to indicate that the eruption of the third molars

in the lower jaws is, at all events, a contributory factor

only and that there are other considegitions present of,

in some respects, greater importance.

1
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In the early forties, Broadbent published his conclu-
sions. He stated:

Factual evidence collected by the Bolton Study for the
past twelve years would acquit the wisdom teeth of the
"fifth column® charges and include them along with the
incisors as co=sufferers resulting from the failure of
the facial skeleton to attain its complete adult size
and proportions.

20 23

Salzman and Strang support this point of view.

Recently Bergstrom and Jensen of Ireland studied
casts of unilateral aplasia of the third molars. Their con-
clusion was that:

There was a definite mesialward displacement of the later-
al segment of the side of the third molar in the mandible.
In the maxilla no such difference could be demonstrated
for all cases between the two sides of the jaw, but when
only cases with an erupted third molar were examined, a
statistically significant difference between the tgo

sides of the jaw was obtained also in the maxilla.

A major part of this study is concerned with arch
perimeter. The procedure for obtaining this measurement is
explained under Materials and Methods. 1In reviewing the 1lit-
erature, it was found that there have been some excellent
longitudinal cast studies on the various arch dimensions.

Moorrees, in 1958, reported the findings of a longi-
tudinal study of dental development between 3 and 18 years of
age. The material was gathered from the Forsyth Dental In-
firmary for Children. His findings were that the arch circum-
ference in the mandible is 3.4 and ;.5 mm. smaller in the
average male and female, respectively at 18 years of age than
at 5 years of age. In this same study the arch length was in-

vestigated. Moorrees stated that the arch length decrease

from 1l to 18 years of age is minimal.17 Upon examining the



charts presented, this change is less than 0.5 mm. His arch
measurement consists of the distance between a line tangent
to the labial surfaces of the central incisors and a line
connecting the most dorsal points on the distal surfaces of
the deciduous second molars or the second premolars. Barrow
and White, utilizing the same method of measuring arch length,
found that from the ages of 12 to 13-1/2 years of age the
mandibular dental arch decreased 0.67 mm. This was associated
with closure of the interproximal space of the posterior teeth.
In discussing their findings they stated:

In many cases the length of the dental arches continued

to decrease through 17 or 18 years of age. We found three

main causes for this decrease following the replacement

of all primary by permanent teeth. They were: (1) clasure

of the interproximal spaces of the posterior teeth, (2)

lingual tipping of the anterior teeth, especially noted in

the maxillary incisors, (3) normal wear of the proximal

contact surfaces of all teeth.

Our findings show in general, that the permanent teeth
through the years move and wear in many ways resulting in
a shortening of the dental arches.lt
In 1951 Brown and Daugaard-Jensen did a longitudinal
study of 2l serial.casts taken at an average of 12 years, 10
months, and 21 years, 6 months. 1In this study an arch perimeter
decrease was found in 23 of the 2l cases. The mean decrease
7

was 1, 7mm,

Arch perimeter loss measurements are not directly com-
parable because of the differences in the method of measuring.

Another phase of this study is éoncerned with the total
mesio-distal tooth diameters of lower first molar to lower
first molar. Mesio-distal tooth diameters of males in a group

with a full complement of teeth were measured and compared to



mesio-distal tooth diameters of males with dongenital ab-

sence of lower third molars. This same procedure was fol-
lowed for females. The purpose of this was to reveal any dif-
ference in tooth sizes of individuals with congenital absence

of both lower third molars.
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If a tooth was out of alignment in an area to be meas-

ured, the point of contact of the teeth most nearly in normal
alignment was used as the point of measurement (Figure 2).
This was also true of the anterior teeth. A verniér caliper
with sharp points was used to make the measurements (Figure
3). The total of the six measurements was used as the arch
perimeter.,

The cases from the Bolton Study were selected without
regard to the state of occlusion, and were considered acceptable
on the following basis: (1) must have a full complement of
teeth (the natural exception to this is the group without lower
third molars), (2) no known orthodontic treatment, and long
term records of individuals available so as to exclude the pos-
sibility of early orthodontic treatment, (3) Serial lateral
and frontal cephalemetric roetgenograms, (L) plaster casts for
each case; the casts were made from compound bites using Kerr
modeling éompound, (5) study limited to caucasians.

From an acceptable total of 18l cases there were 25
which had congenitally missing lower third molars. This made
up the first group. Forty cases with complete dentition were
selected at random from the remaining 159 cases to comprise the

second group.



FINDINGS

In the total number of acceptable cases there were
116 males and 68 females. In the selected sample with third
molars a similar male to female ratio was found--27 males and
13 females. In}the sample without lower third molars there
were 10 males and 15 females. The explanation for a reversal
of this ratio in the latter group is simply that females are
more affected by the congenital absence of lower third molars.
This same ratio of. females to males with congenital absence
of third molars was reported by Hellman in 1936. His sample
was larger and was based on the absence of any third molar.
In the report he stated, ". . .whereas among the 261 males,
57, or 21.67 per cent, have congenitally missing molars
among the 172 females is 53, or 30.81 per cent."13

In the caseé used, the average age of the patient,
when the first cast .was measured was 13 years, 3 months; the
average age at which the second cast was measured was 18
years, 9 months. This difference yields a mean interval of
5 years, 6 months.

The data for this study are listed on pages 11 through
16. The frequency distribution for the arch dimension losses
is presentgd on page 16. The statistician advised deletion of

figures for the error of measurement, because this study is

8



primarily concerned with differences--not absolute measure-
ments. There were more than 1,560 measurements made to meas-
ure the arch perimeters. As a result, errors of measurement
would presumably cancel themselves out.

In all 65 cases studied the arch perimeter showed a
decrease from the first to the second casts. The mean arch
perimeter loss for the group with third molars was 2.5 mm.
with a range of 0.3 mm. to 7.6 mm., the standard deviation.
being 1.7 mm., and. the standard errof of the mean being 0.26
mm. The mean arch, perimeter loss for the group missing third
molars was 1.7 mm. There was a range of 0.2 mm. to 4.0 mm.
The standard deviation for the missing third molar group was
0.9 mm., and the standard error of the mean was 0.19 mm. The
group with third molars had an average arch perimeter loss
greater than that ef the congenitally absent group by 0.8
mm. To find out whether this difference was significant, the
standard error of the difference between the means was sought.
This figure is 0.34 mm. The difference between the means (0.8
mm.) is 2.34 times the standard error (0.3} mm.). Referring
to the Tables for estimating the significance of deviations,
one finds that a difference between the two samples with a
mean difference as.great or greater than 0.8 mm. could have
come about by chance only two times in a hundred.18 This dif-
ference is, therefore, considered significant.

The next phase of this study is concerned with the
total mésio-distal diameters of the teeth in the lower arch.

It was apparent that the sum of the diameters of the teeth
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varied from the first to the second casts. In the third molar

group there was a total 0.06 mm. mean increase for the twelve
teeth measured. 1In the congenitally absent group there was a
0.0L4 mm. increase. These small changes can probably be at-
tributed to decay, proximal wear, and resforative work=--the
latter being the most likely influence.

To determine whether the total mesio-distal tooth
diameters differed in the two groups, the tooth sizes of the
males and females were compared to their own sex in the two
groups. In the congenitally absent third molar group, the
mean tooth sizes for the males and females were 84.3 mm. and
82.3 mm. respectively. In the group with third molars the
- diameters for the males were 85.4 mm. and 83.1 mm. for the
females. It can be noted from these figures that, on the
average, the congenitally absent third molar group has slight-
ly smaller teeth. These differences were tested, utilizing
the standard error of the difference between means, and were

found not to be statistically significant.



11

2°19 1° €9 0 L1 se
2°S 71°99 1°€Q 1 €1 W 12 2922 d
£°99 0°49 2 L1 6
9 1 6°68 Q-1Q 0] 21 N 1 1€91 d
0°16 £°gQ 11 61 L
L0 L 16 1°aQ I 1 N 11 0Q91 4
L 6L 2°19 11 91 0l o
i 1°1Q 7°1Q 0 21 N g i1 g
. 2°Lg 6°19Q 0 Q1 €1
2 ¢ 1°06 9°18 0 g1 N 0l ls11 g
q9°29 L°09g 0 L1 02
6§ 1°99 9°0Q o) q1 N Q1 QfIT g
2°29 9°€g 11 61 o) .
12 £°19 119 € €1 n W) 1001 g
o S QL s*gl A L1 q . )
1°1 mwmu g°ql 2 1 N g 229 9
g°€g 9°€Q ] g1 e
92 9°9Q L' €9 £ £1 N 2 Ll d
2°Lg 0°1g 0 12 61 A
2°1 1°99 6°6L 0 Al N 21 6952 €
g°Lg 0°88 4 g1 A ,
PAD g*6Q f8°l9 o) £1 N 2 gqr d
L*06 8°98 0 g1 S
g2 g °£6 1°49 lkﬂ{ ql N 2 LE1d
8°1ig 9118 | L1 g
81 9°1g 9°1ig q g1 W € 19 d
SS07] mhwamE wpmquﬂﬂaﬂz ﬁ\.—CoE JB2 A xmw .nwaEﬁz - ﬁ .HQQE,SZ
SEREL) -TITIN ur 9 o3 [Uorjeutwexy e aby uorjeuTwWeXy | uolTog
-ITTIN uy Jajow 19 31® saa2y | N .
-1dad youay -2Wetd [®1SIQ
=-01IS29l Jo ung

SYVION QUIHL HLIM dNO¥D

1 T16VL



12

0°26 1°¢6 0 0oc 8
9* L 9 66 9 t6 Q. AT N I TILE 8
0°99 9° 18 0 81 €1
2°0 9°9R g9 Q £1 n 2 AT
7°06 g°26 11 Q1 €1 .
Q ¢ €6 L 26 Q £1 W 'y gfige g
9° Mg 7°09 0 81 L
L9 £°16 17°0Q 0 21 N I 61€E d
9°2g L*49g 0 QT L
"L 6° €8 R°99 Q 21 W I f102¢ &
5°4Q L° 99 € 92 12
1°€ 9°89 9°9q Q. 11 N L 2f1€ d
9°99Q 0°.Lg 2 02 €2
22 Q°06 1°.8 g £1 N 12 260¢ g
9°¢Q 2°1g 11 L1 01
€1 6°:19 AR 0 q1 N L £162 9
9°98 9° 99 L g1 12
Q°0 7°.8 1°989 1 €1 N 12 Q9lg d
8° 16 L°99 L o] )
6° ¢ L°g6 0°.8 0 €1 N 1 11692 €
9°06 9 L8 0 Q1 q1
9°1 2°26 1°88 0 21 N 6. 999z d
£°ag 6°18 i L1 11
1 L°99 L 19 6 2L N L 1€92 9
9°88 L* g6 0 L1 Tie _
QM 9:26 2°26 0 _ €1 N 02 61£2 d
€69 £°06 11 L1 02
&'y S 16 1°06 0 21 N 1 filez 4
SS0] SJd23auw SJI2712WITTIN Ujuon Jeax ag JaqumN Jaquny
Jajauw -TTITIN ut .MF 0} |uolleujwexy e 2Dy uoijeutrwexy| uoliod
=ITTIN Ul Jda3jauw g 18 S421}
-112d youay —-2uWet 1ei1s1Q
-0Is2l Jo wung

panuijuod - 1 IIGVl



0°29 1°.9Q 0 12 L1

G ¢ g°4¢q £-la 17 21 o 01 £2¢eh g
- £°99 2°99 11 61 €1

52 Q.-.8 Q°18 11 11 _Jd 1 €09t 9

L*9g 2°¢Q 0 02 01 .

2°1 6°.L9 6°€Q LI 11 J 2 1Q1€E g
6°6.L 9°'09 0 61 01

£°0 2°0q S°0Q 11 21 _d 11 gehe g
2°¢tg 1°1g 0 g1 8

Q°1 0°sQ i1°1Q 0 LI J I 29¢¢ d

9°¢tQ 7°1Q 2 02 8 .

2 0°9g9 1°19 LI LI J 2 6Q2f g

S5°6L 2Ll T1 L1 S _

g°1 0°1If 2Ll 0. uid J I 299z d

a 1°5¢Q £ €Q 0 22 €1 .

7°0 9°99 0°£Q 0 €1 _d 9 otz g

1°.9 Q' ¢tQ 0 L1 61 X

1*2 2°618 6°£€Q ) 2L d 1 l9g2z d

0°1gQ 2°29 0 L1 \ 22 .

1 1°29 £°29 2 21 Jd Q1 9161 g

7°0Q 6°6L 9 61 8 .

2 2 9°29 6°64 . €1 re I Lo1 g

9°88 9°98 0 12 1¢ .

€1 6°69 9 99 0 €1 d 12 Q06 4
0°48 0°Tg L Q1 L

6°0 6°99 0°1ig 9 21 d T Iht d

SS0] SJ1212W SIJ2WITTIN J3IUONW JBIA Xag JaqumN JaqumN

Jalauw -TITIN ug mm 01 Uotrjeutiwexy e 20V uogjeutwexy| uojziog

-ITTIN Ui Jojeuw L9 1€ su27
-113d Youay -aweid [e3siq

=-0OIS2|N JOo umsg

pa2nuijuo) -

1 J7149vl




14

9°09 L'1¢g 0 L1 02 -
L°0Q £°18 6°18 0 1 e q1 Q1ie d
6°06 2°99 S LT 9 B
L*0O 9°16 £°9Q .9 €1 d 2 0fg H
9°18 £°09 0 0e e L
Q-1 92°89 £°09 0 1 o ST _lot g
9°06 €8 0 L1 ) B
6°0 9 16 q° .8 11 LI N 9 101E d
q9°€Q L 1g 2 61 9
Lz 9°9Q 19 11 2L n 2 _20¢€€ g
2°98 ) 0 L1 L S
1°2 £°06 2°99 0 €1 N £ 1.2€ g
9°98 8°598 I 81 8
g°Q 1°49 7°9Q 0 £1 n 9 612€ g
2°tg 8°.9 c Q1 o1 o
9°2 L°9Q Q°.a 0 q1 N 3 9z2tig d
£°€Q L6l 0 L1 €2 .
9°L 6°1Q Q64 0 1 N 02 lLozgz d
9768 1°9.L 0 91 61
9°1 1°16 1°9/) 0 11 N A £102 g
1°96 9°.L9 i 61 11 .
g2 3°Q6 9°49 0 1 N 9 gq1 g
9°06 9°Mg 0 91 at .
£°0 6°06 9°1g 11 21 W 21 Qtzr d
9°1Mg A 6 L1 € ,
L2, £°Lg 118 6 St n. T fiof &
SS07] SR ERE-Ti) SJI22WITTIN YJIUON IBIA X2S Jaqump JdaqunN
1232w -TITIN us lm_ 03 |UOTjeUIWeXY 3B aby uorjeurwexy| uojrog
=ITTIN Uy Ja2jau 18 SsuJd2)
-jd2d youy -2WEIQ 1e1siq
-0IS3anN .mO.-Enrw
..... gﬂ

SUVION QUIHL Y3MOT 4O FONISEV TVLINIONOD HLIM dnoOMD

¢ Jd14dvl



15

£°98 L°9Q 11 L1 8
2°1 569 L°aQ 0 1 d S 924¢ d
9°1Q [T 0 61 6
S$°0 1°28 L €9 Q 1 Jd 9 g6gc d
1°58 1°9g 0 LT 9
6°1 0°lQ 7°9R 0 21 d I gLEE g
€26 6°99 € 02 _ 6 ,
2°0 g 26 L QQ 0 1 o ¢ 2ree g
1 2Ll 0 12 o1
L2 I°1Q L°9) 11 Br J _£ ghee g
1°29 1°08 0 02 11 .
Q°1 6°£Q 1°0Q 11 1 _Jd 9 ATARE:
L*Llg 2 €9 1 02 €1 o
S°0 2°481 1°19 o) 2L Jd g 990¢ d
1°06 0°1Q 0 L1 L o
2°2 _£°26 0°1Q 9 uis - m 210¢ d
S°1g £°5Q i S¢ c
S°1 0°9q 2°99q 2 £1 d 61 bgle 9
1129 €Ll T 61 9 .
9°1 0°1Q 2°LL 0 1 re I 9192 9
0°09 0'1¢Q 0 o} . 21 .
€ ° €9 2°09 11 21 Jd L S652 d
0°6L 9°9. 0 g1 q _
£e £°18 6°Sl 0 1 E| 1 ggse d
SSO07] sJlajauw SI212WITITIN Y3juon Jeaj X2a§ laqunN JaqunN
1932w -FITIN uty 03 |uojjeUTWEXY B 2by uotjeurwexyg| uojljodg
=IITIN utp Jajauw 9 31e suI23} 3
-fd2d youy -2weTy [e31sid

|

~0}sa2N Jo um§

PeNUIIUCD - 2 FIGVL




16

TABLE 3
FREQUENCY DISTRIBUTION OF ARCH PERIMETER LOSS

Millimeter ‘Cases with Third | Cases without Third—_
Loss Molars Molars

0-0.4 2 2
0.5-0.9 L 6
1.0-1.14 8 1
1.5-1.9 5 6
2.0-2.1 5 L
2.5-2.9 3 L
3.0-3.4 3 1
3.5-3.9 2 0
L.o-L.4 3 1
l.5-4.9 1 0
5.0-5.0 2 0
5.5-5.9 0 0
6.0 + 2 0
40 25




DISCUSSION

The first measurements of arch perimeter were taken
after the eruption of the second molars through the oral mu-
~ Cous membrane. The second measurements were taken at an
average age of 18 years, 9 months. This interval was se=-
lected in order to evaluate the eruptive influence of the
lower third molar. It was found that the mean arch perimeter
loss was 0.8 mm. greater in the cases with lower third molars
than in the cases without lower third molars. Since the mean
arch perimeter loss of 0.8 mm. was found to be a statisti-
cally significant difference, the erupting lower third molars
were considered the responsible factor.

In this study it was found that there was arch peri-
meter loss in every case. This appears to be a perfectly
normal occurrence as previously pointed out by Selmer-Olsen,21
Brown and Daugaard-Jensen,7 Barrow and White,u and Moorrees.17
Selmer-Olsen stated that there was crowding in cases without
third molars. This was found to be true in many of the ser-
ial casts of the cases without third molars investigated in
this study. From this, one can conclude that there are also
other factors responsible for the shortening of arch peri-
meter and potential malalignment.

In the frequency distribution table, it can be noted
17
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that there are only two cases in the congenitally absent
third molar group that have arch perimeter losses of 3.0

mm. or greater. Yet, in the third molar group there are 13
cases that have arch perimeter losses of 3.0 mm. to 7.6 mm.
This indicates to the author that in cases with third molars
there is a greater possibility of detriment to the arch
than in cases with congenital absence of lower third molars.

In the third molar group there were a number of
cases that had poor tooth alignment in the lower arch. Dur-
ing the eruption of the lower third molars those cases be-
came worse. In the congenitally absent third molar group
there was less increase in malalignment during the inter-
vals measured.

Clinically, arch perimeter loss may be observed in
the following wayss (1) if there is spacing in the arch, some
or all of the space may be lost, (2) one or more teeth may
be forced out of alignment in the anterior or posterior seg-
ments, (3) Overlapping, or slipping of tooth contacts is
common. These events can occur singly or simultaneously in

an arch with a great degree of variance.



SUMMARY

Long term serial records, accumlated by the Bolton
Fund, of the developmental growth of teeth and Jaws of
nearly 5,000 Cleveland children, were used for this thesis.

A serial cast study was conducted on lj0 cases with
lower third molars present and 25 cases with congenital
absence of both lower third molars. None of the selected
cases had had orthodontic treatment. Arch perimeter meas-
urements were then taken. The first measurements were taken
after the eruption of the second molar through the oral mucous
membrane. This was at an average age of 13 years, 3 months.
The second measurement of the individual was made at an
average age of 18 years, 9 months.. Lundstrom's method to
measure arch perimeter was adopted. The total mesio-distal
diameters of the lower teeth from first molar to first molar
was also recorded.

Aé a result of this study several observations were
made:

l. There was a significantly greater degree of crowd-
ing in the group with lower third molars. It is concluded
that the erupting lower third molar\can exert a force on
proximating téeth.

2. Arches with good alignment tended to remain that
way. .

1Q
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3. In both groups every case studied presented an
arch perimeter loss. During the interval studied, some cases
without lower third molars showed an increase in the severity
of rotated or malaligned teeth. Although this was not as
noticeable as in the cases with erupting lower third molars,
it is apparent that thefe are other factors involved in the
crowding of an arch.

i. There were more females than males with congeni -
tal absence of lower third molars. A three to two ratio was
found. This is the same ratio as reported by Hellman in
1936 for congenital absence of any third molar.1

5. In the group with congenital absence of lower
third molars, the size of the teeth was slightly smaller than
the third molar group. This difference was tested and found

not to be statistically significant.
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