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INTRODUCTION

Malpositioned mandibular anterior teeth may provide a suit-

able nidus for periodontal disease. Piaque retention, food

impaction, occlusal trauma, and root proximity may result
from malaligned teeth which can lead to a more rapid periodontal
breakdown (Klassman & Zucker 1969). Airamo reported in 1972

that maxillary anterior teeth showed a <ign“ticantly positive

correlation among increasing scores of msle “gnment and increas-

ing amounts of plaque, gingivitis, dent ] c. culus, and mardina]

bone loss. In the mandibular anterior Leetn  the amounts of

plaque, gingivitis, and bone loss were fouri o increase

respectively with increasing malalignment (i uid & Picton 1966, :
Ainamo 1971, Paunio 1973, Sandalli 1973, Gei:cv et al. 1974,

Schluger et al. 1977)

No study has been done using dry human <kulis to correlate
periodontal bone loss and the malpositioning of mandibular
anterior teeth. In the absence of gingival tissue, a more
accurate correlation of periodontal destruction and the position
of teeth can be made. The purpose of this siudy was to investi-
gate the relationship of malposed teeth to svverity of periodontal

destruction in dry specimens.

MATERIAL AND METHODS

A group of dried human skulls of the T¢ - flollection, com- |

prised of Modern Americans from St. Louis (i 1 1930), were studied.
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The collection is located at the Smithsonian Institution,
National Museum of Natural History, Department of Physical
Anthropology.

The skulls are of known age, sex, and 1.ace with records
and information available at the National “is:um of Natural
History, and represent the dissecting reci v s ulation of the
Anatomy Department of MWashington Univer ity ool of Medicine
(St. Louis) from around 1920 to the mid-1%ft" This population
is almost certainly skewed by age, race, i - nomic status.

As will be seen from Table 3, age is r. .t2 unevenly
distributed among the series. At the time thi' 13jority of this

collection was being assembled, sex and age diiferences in the
social and economic status of the populaticn were considerable.
Since age for each of these 4 subpopulations is markedly different
in both mean and distribution, one must be c¢n yiard against
attributing a difference to hiological factc: such as race or
sex which is based more strongly on age or ‘ariseconomic status.

A total of 2300 mandibular unterior te:-! were studied from
396 human skulls. Of the 396 skulls, 11 (2. ) had four
mandibular anterior teeth, 54 (13.6%) had f1. teeth, and 331
(83.6%) had all six mandibular anterior teel' iresent.

The population of skulls consisted of 1725 (32.3.) female
skulls of which 24 were Caucasian and 104 were black. There were

a total of 268 (67.6%) male skulls studied, 94 Caucasian and 174




black specimens (Table 1}.

Grouping the skulls by decades from !} !’ years of age, the
largest number of Caucasians studied were hetwvien the ages of
30-69 years old. A large segment of the blac- population studied
was between 20-69 years of age (Table 1).

Methods

Skulls were selected to include those with maximum number of
remaining teeth. The skulls were evaluated wilh respect to two
criteria, malalignment and alveolar bone loss.

The assessment of malalignment was done :y utilizing the
Van Kirk and Pennell malocclusion index (Van “"rk & Pennell 1958).
Each tooth present in a segment was scorec or Ls degree of
rotation or amount of facial-lingual displaccent.

0 - no malalignment
1 - minor malaiignment
2 - major malalignment

Minor rotation with a score of 1 was determined by an angle
of less than 45 . Minor displacement with a score of 1 was
determined when both contact areas of the tooth were displaced
no more than 1.5mm in the same direction from their position in
ideal alignment.

A score of 2 was designated when major rotations of more
than 45° and major displacements of more than 1.5mm were found.

Periodontal destruction was measured by using a specially




modified Fox periodontal probe, graduated in millimeters and
color coded. The modified probe was used to measure the amount

of bone loss on the mesial, distal, facial, and lingual aspects,
as malpositioning may affect one area morc than another. Measure-

ments were made from the cementoenamel junciion to the most

apical level of bone, Tmm being desiqgna +4 . 2 level of
crestal bone prior to any periodontal bnue 1o (Garguilo et al.
1961).
RESULTS
As can be seen in Table 1, age distrity . is quite different
in the two sexes and races. Most of tho you: ;ov blacks are men '

while the older are women. Most of the whitio:. are over 40,
with older women predominating.

The distribution of the degree of malalinnaent by sex and

race in the population studied indicated tha. proportionally a
greater number of Caucasions and males had a major degree of
malalignment versus a minor atignment being mare predominant

among blacks and females (Table 2). A caompositre of all the age

groups studied indicated that 54 skulls had . valalignment, 215
skulls had a minor degree of malalignment ar* (26 of the total
395 skulls were assessed as having major ma dliciuent (Table 3).

The mean and standard distribution of i vcolar bone laoss

for each of the six mandibular anterior 'ecth ty facial, distal, \

mesial, and lingual surfaces is shown in fable< 4a, b, c. d. The




greatest average mean alveolar bone loss of 3.131mm (s.d. 1.909)
was found on the mesial surface of the mandibular anterior teeth.
The least average mean bone loss was noted on the distal surface
2.599mm (s.d. 1.697), Table 4d.

The modal value for each tooth by “urfice measurement is
also shown. It is interesting to note tha. the most censistent
measurement on the lingual surface was Zumw. ¢ each of the
mandibular anterior teeth. The second nos 0 nant measursment
of 3mm was found on the facial surface ¢+ =+ f Lhe six
anterior teeth measured.

A1l of these frequency distribution: we « skewed to the
right as indicated by the positive skewnzs: Ji ues.

When pairing the cuspids, lateral and ciriral incisors, the
average bone loss of the central and Taterai ir.:sors was found
to be statistically different from the aver:zoc “one loss of the
canine teeth at the .001 level of significance (Table 5). Cuspids
demonstrated the least bone loss (p < .001}, laterals had siightly
less bone loss than centrals by only a protebility of .07.

A correlation between age and average bone 1oss resulted in

a Pearson's r of -.03935 indicating little cr v lirear relation-
ship. Attempts to show a linear relationsti, . i*h age and mal-
alignment as the independent variables proc..» ro significant
results.

The average bone loss of all the tecth for cach skull

- — i = e e




measured ranged from .9 to 7.9ma. When oo cing these
measurements with the age groups studied, ti< approximate
percet distributions of skulls in each ra:je of measurements
is shown in Table 6. In the 12-?29 year-old u oup, the largest
number of skulls (34.5%) had an average bcie i3ss of 3.0-3.9mm.
An average of 2.0-2.9mm of bone loss was found most consistently
in 30% of the skulls examined in the 30-49 year-old group. The
most frequent average bone loss, representing ?8%, of the 50-69
year-old group was 3.0-3.9mm. Surprisinaly, 27.6% of the skulls
in the oldest group studied, 70-87 years of ayz, showed an
average of 2.0-2.9mm of alveolar bone lcss {Jasle 8a).
The population of skulls studied show>d ay increase in the
amount of alveolar bone loss in the mardibular anterior teeih
as the degree of malalignment increased. As .oe degree of mal-
alignment increased from minor malalignment to major malalignment,
the difference was significant about the 1% level (Table 7).
Tables 8a, b, ¢ show iLhe product moment correlations between

bone loss of related, opposing, and adjacent tooth surfaces.

DISCUSSION
The distribution of the sample by age, race, and sex is not
in accord with the expected relationships. There is a higher
percentage of blacks and females, and the age distributiors of
the two racial groups are not similar. With this uneven distri-

bution, it is as easy to confuse effects of age, sex or race, as




it is to assign to age an effect that is racial or sexual. Here
the significance of race and sex are probably less biological

than socioeconomic. Although dissecting room populations rarely

include the affluent, there are, nevertheless, interna: differences.

In this population black males, many of them holding less skilled
jobs, still made more money than black women who frequently had
to stretch this smaller income to feed more mouths. Similar
stratification applies to the Terry collection of whites. With
such disparities in possible access to food, medical and dental
care, and other basics, there are Vikely to be significant
differences between the sexes and the races that are related less
to genetics than to social factors. It would be incorrect to
make inferences from this sample except certain areas where the
effects of these skewed samples can be ignored.

There are four main conclusions which may be drawn trom the
data.

1) The low correlation of age and bare loss: this result

is almost certainly affected bv the irreaular ualure of the sanpie.

The factors of socioccenomic ievel, nutvitios . eaucatinn, and
health care would all mitigate towards peor p.ricdontal health at
a young age and increased mortality rate. [t ca be theorized
that the older people had various health, educational, and
nutritional advantages which may have been additive and yielded

the artificially low correlation between bone Inss and age. For

B it




these reasons, this conclusion is discorded as being influenced
by variables outside the scope of this study.

2) The racial and sexual differences in the incidence of
malalignment: 1in Tables 1 and 2, it is shown that fenales and
blacks showed significantly lower percentages of major maltalian-
ment than the males and whites. There seems to be no reason to
suggest that outside factors of population section wou'd iave
caused this, and this conclusion seems tcnable.

3) Raw data, Tables 4a-d, shows distirct differences betwoen

amounts of loss of the differeat teooth types on different surfaces.

Comparison of teeth by surface and on overal! average (Tai:e 7) !
indicates that mandibular canines (22 and 27) were distinctly
different, demonstrating less bone loss than mandibular iaterals
or centrals. This observation is borne cut by the high correla-
tion between adjacent interproximal surfaces (Table 10c). While
bone loss on the interproximals of the central and lateral incisors
is highly correlated, the correlation between the distal of the
Tateral incisor and mesial of the canine is much lower (although
still statistically significant). Tables 10a and b, which show
correlation between related and opposing surfaces, scem to add
weight to popular clinical observations that bone luss is more
extensive towards the midline and on the feri3! surfaces. The
inference that can be drawn from the dota i- that the four

incisors form a biological "unit", exist. ir  .iifferent perindontal




state, and react to local etiologic fac:ors d fferently. Tne
bone loss around the canines seems to be of o cistinctly different
degree (statistically different}, ond <o tho -nines can be
grouped separately from the other anterini«c,

4) The correlation of amouirt of bone 1ass wich the incidence
of major malaiignment is shown in Table 9. The average bone
loss for all surfaces of all teeth was virtually identical for
skulls with major or minor malalignment according to the Van Kirk
and Pennel index. Skulls with major malalignment <howed more
bone loss than those with minor alalignment with some tendency
towards statistical significance (p = .07). T7his finding agrees
with the research of Ainamo (1972) and reinforces the intuitive
judgemert that malalignment would contribute to increased bone

lost.

SUMMARY

A dried skull study done on specimens frop the Terry cai-
lection of the Smithsonian Institution, Washingtor, D.C. presents
three conclusions: 1) tihe incidence of malalignmert is greater
in males and whites than females and blacke; ?2) th» mandibuler
centrals and laterals form 3 seperate biological utat from the
canines in the incidence and degree of bone loss; 3) Lhe amount
of bone loss tends to correlate with the degree of malalignment,

agreeing with previous work done using clinical subjects.
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TABLE 1

Distribution of subjects by rare, <oy, and age
” Blac;_ o .f§{;;-_—‘-
Age in Yrs. Male Female AR Femile
Unknown o 2""-—’"—-~5->-—-< o o
13-19 £ 5
20-29 34 19 9 2 (
30-39 48 26 N ]
40-49 44 [ 72 6
50-59 16 17 20 10
60-69 20 9 21 2
70-79 4 7 9 3
80+ ] 3 1
Mean Age 1 43 51 52

n= 174 104 94

24




TABLE 2

Distribution of malalignment by “ex and race

Black white AN
None-  Male 28 5 33
Female 19 2 21
Al 47 7 54
Slight- Male 90 50 140
Female 58 17 75
All 148 7 215
Major- Male 56 39 95
Female 26 b 31
All 82 4. 1¢6
Total 277 e anr

*Data from one skull was lost in dot: jrocessing.




Table 3

Malalignment by age

MALAL :ONMENT TYPE

N O N E M I NOR M A J 0 R )
Age % of % of % of % of v of % of ATl % of
n type age n type age _n type age total
Unknown 0 0 4 1.86 f .79 20 5 1.27
0 80

13-19 1 1.85 6 2.79 H 3.17 11 2.78
9.09 54.55 36.36

20-29 13 24.07 34 15.8 17 13.49 64 16.2
20. 31 53 26.5

30-39 12 22.22 44 20.46 29 23.02 85 21.52
14.11 51.76 34.11

40-49 13 24 44 20.47 30 23.81 87 22.03
14.94 50.57 34.48

50-59 4 7.4 38 17.67 21 16.67 63 15.95
6.35 60. 3?2 33.33

60-69 7 12.96 28 13.02 17 13.49 52 13.16
13.46 53.85 32.69

70-79 3 5.55 15 6.98 5 4.00 23 5.82
18.04 65.22 21.74

80-87 1 1.85 2 .93 2 1.59 5 1.27
20 40 40

n 54 215 126 395

% of total 13.67 54.43 31.9

e a,
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1
Table 44
Bone loss on facial surface
(measured in mm)
Tooth Mode Median Mean s.d. Skewness Rangé
: L 2.00 2.5 2.94 2.304 1.438 0.17
Canines ¢ 300  2.744 3.141  2.478 1.17 0.14 f
L 3.00 2.686 2.808 1.801 .73 0-10
Laterals o 500 2.810  3.000 1.817 802 0-12
Centrals L 3-00  2.949  3.086  2.001 .720 0-11

R 3.00 2.970 3.058 1.906 .703 0-10

Average 3.00 2.995 3.103 1.583
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; Table 4b
| Bone loss on lingual surface
(measured in mm)
Tooth Mode Median Mean s.d. Skewness Range
. L 2.0 1.898  2.013  1.481 .636 0-8
Canines ¢ 50 1.869 2.083 1.646 1.348 0-11 !
L 2.0 2.573  2.722  1.563 .524 0-9
Laterals o 54 2.626  2.836 1.732 .781 0-10
L 2.0 2.833  3.033  1.876 .586 0-9
Centrals o 50 2.789  2.957  1.899 662 0-10

Average 2.00 2.512 2.660 1.404




Table 4c

Bone loss on mesial surface

(measured in mm)

Tooth Mode Median Mean s.d. Skewness Range
Cmines  § 270 25 2.0 zool  lgez ooy
RECER R I+ I I S R
e §43IHEOVE AN
Average 2.00 2.992 3.131 - 1;.9;9—” -
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]
Table 4d
Bone loss on distal surface
(measured in mm)
Taoth Mode Median .—-Mean yftgé;rv;}%?WH;;;“_—hE;;;;
s 0 THOVEOME U8 ,
Laterals {3 5847 2asa 208 e 0.9 |
s k1, B OMEOEM @ I |
Average 2.00 2.509 2.599 1 .-697
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Table 5

Average bone loss of all surtaces
and all subjects by tooth type

Tooth
Numbers X n.d.
Cuspids 2.322 1.44)
+
p<.001
¥
Laterals 3.017 e
.f
p =.07
¥+
Centrals 3.216 1.777
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Table 6

Average bone loss by age

————— e i e -

Average bone loss of all teeth in mm (% of age)

Age 0-.9 10-1.9 2.0-2.9 3.0-3.9 4.0-4.9 5.0-5.9 6.0-7.9 n
Unknown 20% 20% 0 20% 0 20 0 é~
13-19 27 0 0 45+ 18+ 9 0 R 4
20-29 15 16 19 26 14 5 5 64
30-39 11 22 23 21 15 5 3 86 !
40-49 6 17 38 13 20 & 0 87
50-59 13 14 25 29 1 5 3 63
60-69 12 20 18 28 il 8 2 52
70-79 17 9 35 26 4 9 0 23

80-~87 20 20 20 20 o 0 0

(92l




Average bone loss by type of malalignment

Table 7

Malalignment # of Skulls Average s.d.

None 54 2.75185 1.51928
fns.

Minor 215 2.7921 1.56088
! sig at .01

Major

126 3.05714

1.57888
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Table 8a
Correlations of bone losc
between related surface
Facial Lingual ™ iai  Distal
Canine to Lateral  .4932  .4571  i€3 4505 \
Lateral to Central .6247 K R L1878
Central to Central L7612 8207 o] L7556
Lateral to lateral 6471 L6857 Coadb 760
Canine to Canine .5036 4426 L3049 L3710




Table 8b

Correlation of bone l1oss of
opposing surfaces

Facial x Lingua?! Mesial x Distal

Canine L2727 .R41Y
Lateral . 5886 L8474
Central .6U32 .86

Overall average .6844 9489
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Table 8¢

Correlations of bone loss
between adjacent surface

m of central x m of central
d of central x m of lateral

1 of lateral x m of canine

e Caahliin

.8467
.84954

. 35985







