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Intra- and Inter-population Variability in Mamelon Expression on

Incisor Teeth

SASSAN CHEGINI-FARAHINI, JANET FusS, AND GRANT TOWNSEND
Dental School, The University of Adelaide, South Australia, 5005

ABSTRACT Although rounded protuberances referred to as mamelons are observed
commonly on the crowns of newly-emerged human incisor teeth, there have been very few
systematic studies of their expression. The main aims of this study were to describe the nature and
extent of variation of mamelon expression on permanent incisors within and between two different
human populations, and to quantify the contributions of genetic and environmental influences to
observed variability. Mamelon expression was scored according to a 12-grade system described by
Fitzgerald er al. (1983) using dental models of 104 indigenous Australians, as well as 287
singletons and 175 pairs of twins of European descent. Over 90% of all incisors displayed
mamelons, although the pattern of expression differed significantly between maxillary and
mandibular arches, tooth types and ethnic groups. There were no significant differences in
expression between sexes or antimeric teeth. A three-mamelon form was most common on
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Fig. 1. Fitzgerald 12-grade for scoring
mamelons. 1 = straight incisal edge with
no evidence of mamelon formation; 2 =
median notch; 3 = median dominance; 4
= median prominence with caniniform
incisal edge with no lingual or labial
grooves; 5 = distal notch; 6 = mesial
notch; 7 = median prominence with
caniniform incisal edge and mesial or
distal notch; 8 = typical three-mamelon
configuration with lobes of similar size;
9 = three-mamelon configuration with
reduced middle lobe; 10 = three
mamelon configuration with prominent
middle lobe and tapering distal crown
contour; 11. three-mamelon
configuration with weak expression and
taperong crown distal contour; 12 =
four-mamelon configuration with
accessory lobe generally between middle
and mesial lobes.

maxillary and mandibular central incisors in both ethnic
groups, but different expressions were observed on lateral
incisors. Percentage concordances for monozygotic twin
pairs were higher generally than those for dizygotic twin
pairs, indicating that genetic factors play a role in
determining the variation observed in mamelon expression.

INTRODUCTION

Although mamelons were described in early texts of
dental anatomy (Black, 1902; Tomes, 1923), these distinct
rounded protuberances on the incisal margins of newly
erupted incisors have received minimal attention in the
anthropological literature, particularly in relation to their
frequency of occurrence and variation in expression. The
probable reason for this neglect is that mamelons, unlike
many other morphological traits on human teeth, are usually
worm down quickly and are therefore unobserved. A few
researchers have described the normal appearance of the trait
(e.g., Kraus et al., 1969; Taylor, 1978), while variations in
individuals with cleft lip and/or palate and Down’s syndrome
have also been reported (e.g., Jordan et al., 1966; Kraus et al.,
1968). Mamelons first appear as mesial and distal bulges on
either side of a central cusp on the margins of developing
incisor crowns, recapitulating the triconodont form of
primitive mammalian teeth (Kraus and Jordan, 1965).

Fitzgerald and associates (1983) developed a
classification system and carried out a detailed study of
normal variation in mamelon morphology in American
children. Subsequently, their methods were used by
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Schneider et al. (1985) in a study of prehistoric
native Americans. Numerous studies, as reviewed by
Kieser (1990) and Scott and Turner (1997), have
shown that variation in the size and shape of teeth is
: : ~ . under relatively strong genetic control, so one would
RN e ' expect a similar influence on mamelon variation. The

' e ] aims of the present study were; to compare the
frequency of occurrence and variation of mamelon
expression within and between large samples of
Australians of European descent and indigenous
Australians; and to examine a sample of twins in
order to determine the relative contributions of
genetic and environmental influences to mamelon
variation.

MATERIALS AND METHODS

Observations were made on dental models of
ke X Pl . 104 indigenous Australians, 175 pairs of twins of
g i "~ European descent and 287 singletons of European
Fig. 3. Mamelon expression in one of a pair of ~ descent. The indigenous Australian sample included
monozygotic twins. Mandibular incisors scored as >/ Males and 47 females, aged from five to 12 years.
Type 8 in both twins. The sample of twins included 72 monozygotic (MZ)
pairs and 103 dizygotic (DZ) pairs, aged from 6 to
12 years. Of the MZ pairs, 47 were female and 25
male, whereas in the DZ samples there were 44
female-female, 36 male-male and 23 female-male
pairs. The sample of singletons included 172 females
and 115 males. Mamelon patterns on the eight
permanent incisors were recorded, and teeth with any
sign of wear were excluded.
Different mamelon configurations were classified and

Fig. 2. Type 3 mamelon expression on
mandibular lateral incisors of an indigenous
Australian.

Fig. 4. Mamelon expression in the second of a

pair of monozygous twins, Fig. 3 showing the described on the basis of the 12-category scheme
other. Mandibular incisors scored as Type 8 in described by Fitzgerald and colleagues (Fig. 1).
both twins. Mamelons were scored according to the closest

category, but two new categories were formed for
teeth displaying either five or six mamelons.

The dental models of indigenous Australians
and twins were scored twice and percentage
concordances calculated to determine the reliability of
the scoring procedure. Concordances between
repeated observations were high (over 90% for
indigenous Australians and 95% for twins) for all
mamelon configurations. The frequency of occurrence
and degree of expression of mamelons were
determined and compared by means of chi-square
analysis for each incisor type, antimeric teeth,

Fig. 5. Mamelon expression in another pair
of MZ twins. Maxillary central incisors scored
as Type 6 in one twin (Fig. 5).
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and maxillary and mandibular arches, as well as for
sex and ethnic group. Concordances for all mamelon
patterns were also compared between monozygotic
(MZ) and dizygotic (DZ) pairs. The total samples
included 486 permanent incisors of indigenous
Australians, 792 permanent incisors of twins of
European descent and 967 permanent incisors of
singletons of European descent.

RESULTS

Chi-square analyses comparing mamelon
expression between males and females, and between
right and left incisors in each of the study samples
failed to disclose any significant differences, so data
for sexes were pooled and those for right side only
reported. Significant differences were noted between
incisor types and between maxillary and mandibular
arches, so frequency data for each of the four tooth
types are presented separately (Tables 1 to 4).

In the maxilla the configuration of three lobes
(Type 8) was most common on central incisors in
both populations (over 60% in those of European
descent and 32.7% in indigenous Australians),
followed by Type 12, a category with an accessory
fourth lobe (around 27% in those of European
descent and 20.4% in indigenous Australians). For
maxillary lateral incisors Type 3 was the most
common configuration in indigenous Australians
(over 53.7%) followed by Type 12 (12.2%). In
contrast, the most common categories in maxillary
laterals in singletons of European descent were Type
2, Type 6 and Type 8 (33.3%, 15.4% and 15.4%
respectively). In twins the most common patterns for
the lateral incisor were Types 2 and 6 (both 21.8%),
followed by Type 3 (17.9%).

Mandibular incisors, particularly centrals,
were essentially invariant in mamelon pattern. Over
90% of mandibular central incisors, regardless of
ethnic group, expressed a typical form of three
equal-sized mamelons (Type 8), as described in most
dental textbooks. On mandibular lateral incisors of
twins and singletons Type 8 was also the most
common configuration (over 68.9% in singletons and
57% in twins) with Type 3, a configuration with a
median prominence, next (18.9% in singletons,
39.8% in twins). Only 11.3%

%k

FIG. 6. Mamelon expresssion in the other pair of
MZ twins. Maxillary central incosors scored as
Type 12 (right central incisor) and Type 8 (left
central incisor) in the other twin (Fig. 6).

Fig. 7. Type 13 five-mamelon expression on a
maxillary right central incisor of an indigenous
Australian.

P

Fig. 8. Type 14 six-mamelon expression on both
maxillary central incisors of a subject of European
descent.

Fig. 9. ype 4 mamelon expression on the
maxillary right lateral incisor of an indigenous
Australian.
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of mandibular lateral incisors of indigenous Australians exhibited Type 8 while most (over
77.5%) presented Type 3 (Fig. 2).

Genetic analysis was conducted on the twin samples by comparing the percentage
concordances between MZ and DZ twin pairs. For all four incisor types, MZ twins
demonstrated higher concordances between the pairs than DZ twins (Table 5). Figures 3 to 6
show mamelon expression in two pairs of MZ twins. In one pair, the lower incisors showed
the same pattern of mamelons, whereas in the other pair the patterns differed slightly.

DISCUSSION and CONCLUSION

Our results showed no significant differences in the frequency of various mamelon patterns
between sexes or antimeric teeth. However, there was a significant difference in the
distribution of mamelon patterns between maxillary and mandibular dental arches. The present
study also demonstrated a significant difference in the frequency of mamelon patterns
between ethnic groups, with Type 3 being the most prevalent configuration on lateral incisors
in indigenous Australians, both in the maxilla and mandible. In contrast, Type 8 was the most
common category in the lower lateral incisors and Type 2 was the most common in the
maxillary lateral incisors of subjects of European descent. Mandibular incisors, particularly
central incisors, were essentially invariant in mamelon expression in both ethnic groups,
whereas maxillary laterals demonstrated the highest range of variation.

Fitzgerald et al. (1983) referred to some variations as being outside the normal range,
e.g., five mamelons. In our study five mamelons were observed on the incisors of some
individuals and were considered to fall within the normal range of variation (classified as
Type 13). An example is provided in Figure 7. Furthermore, we observed six mamelons in
two cases (classified as Type 14) and an example is illustrated in Figure 8. In addition,
Fitzgerald et al. (1983) did not observe Type 4 in permanent incisors and stated that it
occurred only in primary incisors. However, in one indigenous Australian subject, the overall
shape of the maxillary lateral incisor conformed with Type 4 configuration, similar to the
labial profile of a canine (Fig. 9). Apart from these differences, the 12-grade system
developed by Fitzgerald and colleagues appears to be a reliable method that captures most of
the observed variation in mamelon morphology.

Comparisons of the percentage concordances for mamelon expression between
monozygotic (MZ) and dizygotic (DZ) twin pairs revealed that MZ twins had the higher
concordances for all four incisor types. This result provides some indication of a genetic basis
to mamelon variation, but more sophisticated genetic modelling approaches applied to larger
samples of twins are needed to confirm these preliminary findings.

SUMMARY

Our study of mamelons has shown that there are differences in trait expression
between indigenous Australians and Australians of European descent, and that there is an
underlying genetic basis to observed variation. Further studies are required to better
understand the extent and causes of variation in mamelon expression in different human
populations.
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TABLE 1. Frequency of mamelon patterns in TABLE 2. Frequency of mamelon paiterns in
maxillary right central Incisors. maxillary right lateral incisors.
Indigenous Indigenous
Australians  Singletons Twins Australians  Singletons Twins
Category n % n % n % Category n % n % n %

1 9 184 3 23 2 2.7 1 2 49 9 173 8 103

2 2 41 - - 1 14 2 3 73 41 333 17 218

3 2 4.1 1 038 - - 3 22 537 18 146 14 179

4 - - - - - - 4 2 49 1 0.8 - -

5 4 8.2 - - 2 2.7 5 1 24 - - - -

6 3 6.1 1 0.8 3 41 6 2 49 19 154 17 218

7 - - - - - - 7 - - - - - -

8 16 32.7 85 64.9 44 603 8 1 24 19 154 13 16.7

9 1 2.0 4 3.1 1 1.4 9 1 24 6 49 4 64

10 - - - - - - 10 1 24 - - - -

11 - - - - - - i1 - - 1 08 - -

12 10 204 35 26.7 20274 12 5 122 9 73 4 5.1

13 2 4.1 1 0.8 - - 13 1 24 - - - -

14 - - 1 08 - - Significant difference in distribution of major mamelon

types (1,2, 3, 6, 8, 9, and 12) between the three study
Significant difference in distribution of major mamelon samples X* = 46.8, d.o.f.= 12, p<0.01. One additional
types (1, 8, 12) between the three study samples X* = category is added to those in Fig. 1: Type 13 for five
27.5, d.of.= 4, p<0.0l. Two additional categories are mamelon, Type 13 for five mamelon configuration.
added to thOse in Fig. 1: Type 13 for five mamelon,
Type 14 for six mamelon configurations.
TABLE 3. Frequency of mamelon patterns in TABLE 4. Frequency of mamelon patterns in
mandibular right central Incisors. mandibular right lateral incisors.
Indigenous Indigenous
Australians  Singletons  Twins Australians  Singletons Twins
Category n % n % n % Category n % n % n %

1 - - - - . 1 - 1 09 - -

2 - - - - - 2 1 13 - - 1 1.1

3 5 69 2 1.7 3 20 3 62 77.5 20 189 37 398

4 .- - - 4 - - - - -

5 1 14 1 09 - - 5 3 38 1 09 - -

6 - - 5 43 - - 6 2 25 5 47 2 22

7 - - - - - 7 - - - - -

8 66 91.7 106 90.6 145 96.0 8 9 113 73 689 53 570

9 - - 1 09 - - 9 3 38 3 28 - -

10 - - - - - 10 - 01 09 - -

11 - - - - 11 - - - -

12 - - 2 17 3 20 12 - - 2 19 - -
Significant difference in distribution of mamelon type Significant difference in distribution of major mamelon
8 between the three study samples tyPes (3 and 8) between the three study samples
X? =295, d.of.=2,p<0.01. X* =882, d.of. =3,p<0.01
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Table 5. Twin concordances (%) for mamelon pattern
(right incisors only)

MZ Dz
Incisor types n % n %

Maxillary central incisors 25 66.7 16 625

Maxillary lateral incisors 28 722 17 471
Mandibular central incisors 32 100.0 33 970
Mandibular lateral incisors 25 96.0 18 77.8

n = number of twin pairs
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TOOTH CROWN SIZE OF THE PERMANENT DENTITION
IN SUBJECTS WITH THALASSEMIA MAJOR

F.H. HATTAB,' E.S.J. ABU-ALHAIJAZ, and O.M. Yassin®

'Dental Health Services, Primary Health Care, P.O. Box 7604, Doha, State of Qatar
*Department of Orthodontics, Jordan University of Science and Technology, Irbid Jordan
*Kind Hussien Medical Center, Royal Medical Services, Jordan

- ABSTRACT Thalassemia refers to a group of hereditary anemias resulting from defects in
synthesis of either alpha or the beta polypeptide chains of hemoglobin. The homozygous form of beta
thalassemia (thalassemia major) exhibits the most severe clinical symptoms. Odontometric analysis of
subjects with thalassemia are lacking, despite the widely distribution of the disease and its orofacial
characteristics. The aim of this study was to provide detailed description of tooth crown size in the
permanent dentition of subjects with thalassemia major and to compare the findings with those of the
same population.

Dental casts of 46 thalassemic subjects, 25 males and 21 females, aged 7.3 to 23.7 years, were
measured for the mesiodistal and buccolingual crown diameters. Crown size variability, correlations,
sexual dimorphism, and summary measurements are presented. All means for mesiodistal and
buccolingual dimensions in males exceeded those in females, with 18 of the 28 comparisons were
statistically significant (ranged from P<0.05 to P<0.001, ttest). With the exception of maxillary central
and lateral incisors and mandibular first molars, all other teeth exhibited greater bucco-lingual
diameters then mesiodistally. No specific pattern of percentages of sexual dimorphism was noted
between the mesiodistal and buccolingual diameters. Comparison of the mesiodistal crown diameters
in thalassemic subjects with unaffected control group showed that thalassemic males and females have
significantly smaller dimensions than their controls, with 9 of the 24 comparisons being highly
significant.

INTRODUCTION .

Tooth crown size in human populations has been the subject of numerous studies because of its
application in anthropological and forensic investigations, as well as in clinical dentistry. In addition,
crown size provide a significant information on the genetic relation between populations and
environmental adaptation (Garn et al., 1967; Margette and Brown, 1978; Haeussler et al., 1989).

Thalassemia is a group of inherited defects in the synthesis of either the alpha or beta polypeptide
chains of hemoglobin, referred to as alpha and beta thalassemia, respectively. The beta thalassemia
results from a wide variety of genetic defects and produce diverse clinical and hematological findings.
Based on genotype, thalassemias are classified as homozygous, heterozygous, or compound
heterozygous (Weatherall and Clegg, 1981). The heterozygous form of the disease (thalassemia minor)
is mild,with minimal clinical expression. The homozygous form of beta thalassemia (also known as
thalassemia major, Cooley’s anemia, or Mediterranean anemia) exhibits severe clinical symptoms with
marked orofacial malformation. Patients with severe beta thalassemia are usually diagnosed between 6
months and 2 years of age. Probands with untreated thalassemia major die in early childhood from the
complication of anemia. With multiple transfusions, life is prolonged to age 15-25 years and growth
and well-being are improved (Flynn et al., 1978). Growth retardation occurs invariably in the
thalassemia major, particularly after the age of 7 (Lapatsanis et al., 1978).

The suggested causes of growth retardation and delay of bone maturation include chronic anemia
(Caffey, 1957), hypoparathyroidism (Flynn et al., 1976), and somatomedin deficiency, a factor that is
produced by the liver and stimulates cartilage growth (Saenger et al., 1980). Beta-thalassemia major
occurs characteristically among populations bordering on the Mediterranean (thalas [Gr.]= the sea).
The prevalence of thalassemia is as high as 15-20% in Greece, Turkey, Cyprus, and Southern Italy.
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The condition is also prevalent in the Middle East and Far East (Weatherall and Clegg, 1981). In
Jordan, approximately 1000 transfusion-dependent thalassemia major patients are registered (1:4600 of
the total population) with annual increase of 80 cases and a carrier rate of 7-10% of the population.
One-third of the country thalassemic subjects reside in Irbid, the largest city after the capital Amman
with estimated population of 835,360 in year 1997.

Collectively thalassemias are among the commonest genetic disorders to cause a major public
health problem in many populations. Surprisingly, detailed odontometric data of thalassemia are not
available in the literature. The aim of the present study was to determine the tooth crown size of
permanent dentition in subjects with thalassemia major and to compare the results with data of healthy
Jordanian group (control).

MATERIALS AND METHODS

The sample comprised 46 subjects with beta-thalassemia major, 25 males and 21 females aged
7.3 to 23.7 years, with the mean age (+standard deviation) of 11.2+3.9 years. They were born of
Jordanian parents and grew up in Irbid city, Jordan. Family history revealed that 72% of the probands
were the product of first-cousin marriage, 13% of second-degree cousins, and only 15% of the parents
without a history of consanguinity. The average heights and weights of the sample were within the
third and tenth percentile, respectively, on the standard chart for the country population. Teeth were
selected for measurements only if they were fully erupted, not noticeably effected by attrition or
caries, had not been restored and did not display abnormal crown morphology.

Alginate impressions were taken in suitable perforated trays for the upper and lower dental
arches of every patient. Impressions were cast in dental stone immediately to obviate problems with
distortion of the casts. The mesiodistal and buccolingual crown diameters were registered for each
maxillary and mandibular permanent tooth from the second molar on one side to the corresponding
tooth on the contralateral side. The mesiodistal crown diameter of a tooth was obtained by measuring
the greatest distance between the approximal surfaces of the crown using an electronic sliding caliper
inserted from the buccal or labial aspect and held parallel to the occlusal and vestibular surfaces of the
crown. The buccolingual crown diameter was taken as the greatest distance between the labial or
buccal surface and the lingual surface of the tooth crown in a plane perpendicular to the mesiodistal
crown diameter of the tooth. If a tooth was rotated or malpositioned in relation to the curvature of the
dental arch, the mesiodistal measurements was taken between to points of the approximate surfaces of
the crown where the observer considered that contact with adjacent teeth would normally occur. Intra-
and inter-observers errors were 1.2% and 2.1% of the mean, respectively (Hattab et al., 1999a).

Descriptive statistics including the mean of the mesiodistal and the buccolingual crown size,
standard deviation, standard error of the mean, and coefficient of variation (coefficient of variation as
100 times the standard deviation divided by the mean) were computed for each individual tooth. The
data for males and females were analyzed separately and in combination when appropriate. Pearson’s
correlation coefficient (r) was used to express the degree of association among pairs of antimeric teeth.
The differences between sets of data of antimeres were evaluated by analysis of variance (ANOVA).
The Student'’s t-test for independent sample was performed for comparison of mean values between
males and females. Sexual dimorphism in tooth size was quantified by expressing the percent to which
the crown diameters of males exceeded those of females for each individual tooth: 100 (male mean
divided by the female mean minus 1). Three derived summary measures, representing one side of the
upper and lower dental arches were included: summations of 1) the 14 mesiodistal crown diameters; 2)
the 14 buccolingual crown diameters; and 3) the products of mesiodistal times buccolingual
dimensions of each tooth, known as crown area, summary tooth size, or robustness value and
expressed in mm?. Hereafter, we refer to the mesiodistal and buccolingual measurements of a tooth as
crown diameters or size.
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RESULTS

The mean mesiodistal diameters and percentage sexual dimorphism are shown in Table 1. The
data for the buccolingual dimensions and percentage sexual dimorphism are presented in Table 2. With
the exception of maxillary central and lateral incisors and mandibular first molars, all other teeth
exhibited greater buccolingual diameters than mesiodistal. Statistical analysis using ANOVA revealed
no significant differences in the mean mesiodistal and buccolingual diameters of the antimeres for both
sexes. The degree of symmetry between pairs of antimeric teeth, used coefficient of correlation,
showed that the r values for the mesiodistal diameters ranged from 0.61 to 0.80 and for the
buccolingual from 0.60 to 0.86 (sexes pooled). The pattern and magnitude of the coefficient
correlations varied at random between mesiodistal and buccolingual measurements. There was little
evidence to indicate any trend towards sex differences in crown size variability. Mean variability
coefficients for males were 5.9% in mesiodistal and 6.5% in buccolingual measurements. The
corresponding values for females were 6.2% and 6.4%, respectively.

All means for crown size in males exceeded those in females (Tables 1 and 2). In 18 of the 28
comparisons (right and left sides pooled) the differences were statistically significant ranged from
P<0.05 to P<0.001. In absolute terms, males had larger crown size than females with differences
ranging between 0.12 mm and 0.54 mm; weighted average 0.31 mm. Ranking of sexual dimorphism
percentages in crown size according to the morphological classes revealed the following order: canines
(5.4%) > molars (4.6%) > incisors (3.3%) > premolars (2.5%). The total average of sexual dimorphism
percentage was 3.7% for the mesiodistal and 3.8% for the buccolingual dimensions with no specific
pattern of the percentages of sexual dimorphism between mesiodistal and buccolingual dimensions
(Tables 1 and 2).

The three summary measures of size of the dentition, the summary of the mesiodistal, summary
of the buccolingual, summary of the mesiodistal times the buccolingual diameters, are valuable data
for groups of comparisons. The cumulative mesiodistal diameters of the 14 teeth (from the second
molar to its antimere) in each arch was calculated. In males, the cumulative mesiodistal diameters of
the maxillary and mandibular teeth were 112.5 and 105.1 mm, respectively. The corresponding
mesiodistal diameters in females were 108.2 mm. and 101.2 mm. The cumulative buccolingual
diameters of the maxillary and mandibular teeth in males were 120.9 mm. and 110.3 mm, respectively.
The corresponding dimensions in females were 116.3 mm. and 105.7 mm. The total crown area of one
side of the arch in males was 493.62 mm?® for the maxilla and 431.64 mm? for mandible. The
corresponding values in females were 454.46 mm? and 399.93 mm?, respectively.

DISCUSSION

Studies have indicated that the final tooth morphology reflects interplay between the timing and
rate of cellular proliferation in the developing tooth germ, together with the time of onset and spread
of mineralization (Kraus and Jordan, 1965). Alvesalo (1971) analyzed male and female cousin groups,
as well as siblings, and found evidence that both X and Y chromosomes carried genes that may effect
sooth size. It has been proposed that growth retardation due to a general reduction in cellular mitotic
activity affects dental development in Down syndrome (trisomy 21), leading to a reduction in size and
an alteration in crown shape (Brown and Townsend, 1983; Townsend, 1983). The permanent teeth
attain their definitive crown dimensions after birth and enamel completed by age of 4 to 8 years
except the third molar. Evidence indicates that a variety of definable factors operating well before

birth may effect crown dimensions ofboth deciduous and permanent teeth in both sexes (Garn et al.,
1979).
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Patients with beta-thalassemia major become symptomatic after birth. The condition is life
threatening, characterized by a severe anemia, hepatosplenomegaly, growth retardation, endocrine
dysfunction and skeletal changes due to hypertrophy and expansion of the hematopoietic marrow.
The gross bone-marrow expansion consequent on severe ineffective erythropoiesis leads to most of
the clinical features of the disease, through its effect on the bones and growth (Model, 1976). The
best-known oral manifestations of the condition are the enlargement of the maxilla, frontal bones
and zygomata due to bony expansion with depression of the bridge of the nose(knownas chipmunk
faces), flaring and spacing of the maxillary anterior teeth (Kaplan et al., 1964; Van Dis and
Langlais, 1986; Hes et al., 1990). Radiological changes include large bone marrow spaces, coarse
trabeculae and osteoporosis in both jaws; thin lamina aura and crypts of teeth; short teeth roots
(Poyton and Davey, 1968). Our cephalometric analysis revealed that the maxillary and mandibular
lengths in thalassemic children were significantly less than in disease-free controls. Thalassemic
subjects are at risk to caries and periodontal disease (Siamopoulou-Mavridou et al., 1992; Hattab et
al., 2000). They exhibit yellowish dental discoloration as a result of bilirubin, a degraded product of
hemoglobin, deposition during the formation of dental hard tissues (Hattab et al., 1999b).

Our results showed that males exhibit consistently larger crown size (mesiodistal and
buccolingual diameters) than those of females, the largest differences being found in the canines
(P<0.001 in three out of four comparisons, t-test). Numerous studies on normal population groups
have confirmed such a trend for the mesiodistal dimensions, with evidence indicates that the
magnitude and patterning of sexual dimorphism varies between populations (Garb et al., 1967,
Perzigian, 1977, Kieser, 1990; Hattab et al., 1996).

The present findings were compared with apparently healthy controls comprised of 198
individuals (mean age of the male was 15+ 2.6 years and females 15 + 2.2 years), who were born
of Jordanian parents and grew up in Jordan (Hattab et al., 1996). Comparison showed that the total
average of mesiodistal diameters in thalassemic subjects (sexes pooled) was 4.0% (0.31 mm) less
than healthy controls (Table 3). All means for mesiodistal diameters of thalassemic males and
females were significantly smeller then their controls, with nine of the 24 comparisons being
statistically significant at a level of P< 0.001.

Apparently, a variety of environmental factors including severe chronic agenda, endocrine
dysfunction and somatomedin deficiency, affect crown dimensions in thalassemia as a part of their
general effect on growth retardation. Strong evidence point to crown dimensions being genetically
determined by factors acting during odontogenesis (Garn et al, 1967; Townsend and Brown, 1978;
Dempsey et al, 1995). One may conclude that tooth size in thalassemia reflects a complex
interaction between a variety of genetic and environmental factors, yet the relative contribution of
these factors need to be determined.

In summary, the present study showed that crown size (mesiodistal and buccolingual
diameters) of thalassemic males and females were significantly smaller than those of unaffected
controls. A variety of genetic and environmental factors seem to underlie the reduced crown size in
thalassemia.
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TABLE 1. Mesiodistal crown diameters (in mm) and sexual dimorphism (%) of the permanent teeth in
thalassemia (right- and left-side measurements pooled).

Males Females

Tooth N Mean SD SEM CV N Mean SD SEM CV Diff. P-value Di
Maxilla '

I 40 8.72 0.40 0.063 4.6 31 8.41 0.51 0.092 6.1 0.31 <0.01 3.1

12 38 6.69 0.38 0.062 5.8 29 6.42 0.47 0.087 73 027 <0.05 4.2

C 22 772 0.36 0.077 4.7 19 7.37 0.31 0.071 4.2 0.33 <0.001 4.5

P! 33 6.89 045 0.078 6.5 30 6.75 0.49 0.089 7.3 0.14 NS 2.1

P? 26 647 0.38 0.075 5.9 27 6.31 0.50 0.096 7.9 0.16 NS 2.5

M! 50 10.34 0.52 0.073 5.1 38 9.86 0.53 0.086 5.4 0.48 <0.001 3.7

M? 13 943 044 0.122 4.7 15 8.96 0.58 0.150 6.5 047 <0.05 52

Mandible

I, 37 545 0.34 0.056 6.2 30 5.35 0.37 0.068 6.9 020 <0.05 2.3

L 33 6.01 043 0.075 7.1 27 5.74 0.46 0.088 8.0 0.27 <0.05 4.7

C 24 6.86 0.30 0.059 4.4 22 6.44 0.31 0.066 4.8 042 <0.001 6.5

P, 24 6.77 0.46 0.093 6.8 25 6.61 0.37 0.084 5.6 0.16 NS 29

P, 19 692 044 0.101 6.4 19 6.80 0.42 0096 6.2 0.12 NS 1.8

M, 41 11.09 048 0.075 4.3 31 10.64 048 0.086 4.5 0.45 <0.01 42

M, 12 946 062 0.179 6.6 13 9.13 0.51 0.141 5.6 0.33 NS 3.6

N= number of teeth measured. Mean = mean of mesiodistal diameters. SD = standard deviation. SEM = standard error of
the mean. CV = coefficient of variation (%). Percentage sexual dimorphism = 100(male mean/female mean minus 1). Di=
Dimorphism.

TABLE 2. Buccolingual crown width diameters and sexual dimorphism of the permanent teeth in thalassemia
(right- and left-side measurements pooled).

Males Females
Tooth N  Mean SD SEM CcvV N Mean SD SEM CvV Diff P-value Di
Maxilla
I' 38 723 045 0.073 6.2 30 6.89 0.41 0.075 6.0 0.34 <0.01 49
I 34 6.22 0.53 0.091 8.5 29 6.07 0.50 0.093 8.2 0.15 NS 2.5
C 20 8.11 044 0.098 54 17 7.61 0.46 0.117 6.3 0.50 <0.001 6.7
P! 32 8.82 0.57 0.101 6.5 29 8.55 0.44 0.082 5.1 0.27 NS 32
P? 25 8.90 0.61 0.122 6.9 27 8.71 0.53 0.102 6.1 0.19 NS 2.2
M' 50 1096 0.68 0.096 6.2 41 10.42 0.55 0.086 53 0.54 0.001 52
Mm? 13 10.22 0.75 0.208 7.3 15 9.71 0.74 0.191 7.6 0.51 <0.05 53
Mandible
I, 35 598 0.37 0.062 6.2 28 5.66 0.39 0.074 6.8 0.32 <0.01 2.7
I, 31 6.23 0.49 0.088 7.9 27 6.09 0.45 0.087 7.4 0.14 NS 2.3
C 23 7.05 041 0084 5.8 21 6.76 0.39 0.085 5.7 029 <0.05 3.8
P, 22 7.74 0.39 0.083 5.0 23 7.41 0.43 0.090 5.8 0.33 <0.05 33
P, 19 8.04 0.55 0.126 6.8 18 7.88 0.44 0.103 5.6 0.16 NS 2.0
M, 41 1047 0.55 0.086 53 31 10.02 0.58 0.104 5.8 0.45 <0.01 4.5

M, 12 9.65 039 0.113 4.0 14 9.17 052 0139 57 048 <0.05 52

Abbreviations same as those in Table 1
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TABLE 3. Mesiodistal crown diameters (in mm) and
sexual dimorphism (%) of the permanent teeth in
thalassemia subjects compared to healthy control group
(right- and left-side measurements and sexes pooled)).

Thalassemia Control

Tooth N Mean CV N Mean CV
Maxilla

I 40 872 46 31 8.41 0.51

12 38 6.69 5.8 29 6.42 0.47

C 22 772 4.7 19 7.37 0.31

P! 33 6.89 6.5 30 6.75 0.49

P? 26 647 59 27 6.31 0.50

M' 50 1034 5.1 38 9.86 0.53

M2 13 943 4.7 15 8.96 0.58
Mandible

I, 37 545 6.2 30 5.35 0.37

I, 33 601 7.1 27 5.74 0.46

C 24 686 44 22 6.44 0.31

P, 24 6.77 6.8 25 6.61 0.37

P, 19 692 64 19 6.80 0.42

M, 41 11.09 4.3 31 10.64 048

M, 12 946 6.6 13 9.13 0.51

Source of Control: Hattab et al, 1996
Abbreviations same as those in Table 1.
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UPCOMING INTERNATIONAL SYMPOSIUM ON DENTAL MORPHOLOGY

The 12th International Symposium on Dental Morphology will be held from August 22 to 25,
2001, at the University of Sheffield, Sheffield, UK. Additional information can be obtained by
contacting Mrs. H.M. Owen, Department of Child Dental Health, School of Clinical Dentistry,
Claremont Crescent, Sheffield, S10 2TA UK.

Email h.m.owen @ Sheffield.ac.uk, telephone +44 114 271 7885, fax +44 114 271 7843.

SELECT BIBLIOGRAPHY Of DENTAL ANTHROPOLOGICAL INTEREST

COMPILED BY DAVID GANTT

Azar T, Scott JA, Amold JE, and Robin NH. 2000. Epiglottic hypoplasia associated with lacrimo-auriculo-dental-digital
syndrome. Annals of Otology, Rhinology & Laryngology 109:779-81.

Beanan MJ, and Sargent TD. 2000. Regulation and function of DIx3 in vertebrate development. Developmental Dynamics
218:545-53.

Bourdiol P, and Mioche L. 2000. Correlations between functional and occlusal tooth-surface areas and food texture during
natural chewing sequences in humans. Archives of Oral Biology 45:691-9.

Caputi S, Traini T, Paciaffi E, and Murmura G. 2000. Provisional gold-resin restoration executed through an indirect-direct
procedure: a clinical report. Journal of Prosthetic Dentistry 84:125-8.

Chadwick RG. 2000. The thermal insulating effects of five dental gloves. Journal of Oral Rehabilitation 27:341-3.

Chana H, Kelleher M, Briggs P, and Hooper R. 2000. Clinical evaluation of resin-bonded gold alloy veneers. Journal of
Prosthetic Dentistry 83:294-300.

Collard M, and Wood B. 2000. How reliable are human phylogenetic hypotheses? Proceedings of the National Academy of
Sciences of the United States of America 97:5003-6.

Dixon PM, Tremaine WH, Pickles K, Kuhns L, Hawe C, McCann J, McGorum BC, Railton DI, and Brammer S. 2000.
Equine dental disease. Part 3: A long-term study of 400 cases: disorders of wear, traumatic damage and idiopathic
fractures, tumours and miscellaneous disorders of the cheek teeth. Equine Veterinary Journal 32:9-18.

Fukui N, Amano A, Akiyama S, Daikoku H, Wakisaka S, and Morisaki I. 2000. Oral findings in DiGeorge syndrome:
clinical features and histologic study of primary teeth. Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology, & Endodontics 89:208-15.

Gabunia L, Vekua A, and Lordkipanidze D. 2000. The environmental contexts of early human occupation of Georgia
(Transcaucasia). Journal of Human Evolution 38:785-802.

Gebo DL, Dagosto M, Beard KC, Qi T, and Wang J. 2000. The oldest known anthropoid postcranial fossils and the early
evolution of higher primates. Nature 404:276-8.

Gregory-Head BL, Curtis DA, Kim L, and Cello J. 2000. Evaluation of dental erosion in patients with gastroesophageal
reflux disease. Journal of Prosthetic Dentistry 83:675-80.

Guatelli-Steinberg D. 2000. Linear enamel hypoplasia in gibbons (Hylobates lar carpenteri). American Journal of Physical
Anthropology 112:395-410.

Guatelli-Steinberg D, and Skinner M. 2000. Prevalence and etiology of linear ename] hypoplasia in monkeys and apes from
Asia and Africa. Folia Primatologica 71:115-32.

Harvati K. 2000. Dental eruption sequence among colobine primates. American Joumnal of Physical Anthropology 112:69-85.

Hu JC, Plaetke R, Mornet E, Zhang C, Sun X, Thomas HF, and Simmer JP. 2000. Characterization of a family with
dominant hypophosphatasia. European Joumnal of Oral Sciences [08:189-94.

Huysmans MC, and Thijssen JM. 2000. Ultrasonic measurement of enamel thickness: a tool for monitoring dental erosion?
Journal of Dentistry 28:187-91.

Jan J, and Vrbic V. 2000. Polychlorinated biphenyls cause developmental enamel defects in children [In Process Citation].
Caries Res 34:469-73.

Jernvall J, and Thesleff I. 2000. Reiterative signaling and patterning during mammalian tooth morphogenesis. Mechanisms
of Development 92:19-29.

Kaifu Y. 2000. Tooth wear and compensatory modification of the anterior dentoalveolar complex in humans. American
Journal of Physical Anthropology 111:369-92.

Kim YK, Kho HS, and Lee KH. 2000. Age estimation by occlusal tooth wear. Journal of Forensic Sciences 45:303-9.
Kinniburgh RD, Major PW, Nebbe B, West K, and Glover KE. 2000. Osseous morphology and spatial relationships of the
temporomandibular joint: comparisons of normal and anterior disc positions. Angle Orthodontist 70:70-80.

Kirkham J, Robinson C, Strafford SM, Shore RC, Bonass WA, Brookes SJ, and Wright JT. 2000. The chemical
composition of tooth enamel in junctional epidermolysis bullosa. Archives of Oral Biology 45:377-86.

14



SELECT BIBLIOGRAPHY (CONTINUED)

Lezot F, Thomas B, Hotton D, Forest N, Orestes-Cardoso S, Robert B, Sharpe P, and Berdal A. 2000. Biomineralization,
life-time of odontogenic cells and differential expression of the two homeobox genes MSX-1 and DLX-2 in
transgenic mice. Journal of Bone & Mineral Research 15:430-41.

Lieberman DE, and Crompton AW. 2000. Why fuse the mandibular symphysis? A comparative analysis. American Journal
of Physical Anthropology 112:517-40.

Moynihan P. 2000. The British Nutrition Foundation Oral Task Force report--issues relevant to dental health professionals.
British Dental Journal 188:308-12.

Ogawa T, Kawasaki H, Takahashi O, Aboshi H, and Kasai K. 2000. Application of a Fourier series to analysis of the
relationship between mandibular form and facial morphology. Journal of Oral Science 42:93-100.

Otlthoff LW, Van Der Zel JM, De Ruiter WJ, Vlaar ST, and Bosman F. 2000. Computer modeling of occlusal surfaces of
posterior teeth with the CICERO CAD/CAM system. Journal of Prosthetic Dentistry 84:154-62.

Perveen R, Lloyd IC, Clayton-Smith J, Churchill A, van Heyningen V, Hanson I, Taylor D, McKeown C, Super M, Kerr B,
Winter R, and Black GC. 2000. Phenotypic variability and asymmetry of Rieger syndrome associated with PITX2
mutations. Investigative Ophthalmology & Visual Science 41:2456-60.

Pieke-Dahl S, Moller CG, Kelley PM, Astuto LM, Cremers CW, Gorin MB, and Kimberling WJ. 2000. Genetic
heterogeneity of Usher syndrome type II: localisation to chromosome 5q. Journal of Medical Genetics 37:256-62.

Rabie AB, and Gu Y. 2000. Diagnostic criteria for pseudo-Class IIl malocclusion. American Journal of Orthodontics &
Dentofacial Orthopedics /17:1-9.

Reid DJ, and Dean MC. 2000. Brief communication: the timing of linear hypoplasias on human anterior teeth. American
Journal of Physical Anthropology 113:135-9.

Sawada T, and Inoue S. 2000. Specialized basement membrane of monkey maturation stage ameloblasts mediates firm
ameloblast-enamel association by its partial calcification. Calcif Tissue Int 66:277-81.

Schwarcz HP, and Rink WJ. 2000. ESR dating of the Die Kelders Cave 1 site, South Africa. J Hum Evol 38:121-8.

Schwartz GT. 2000. Enamel thickness and the helicoidal wear plane in modemn human mandibular molars. Archives of Oral
Biology 45:401-9.

Schwartz GT. 2000. Taxonomic and functional aspects of the patterning of enamel thickness distribution in extant large-
bodied hominoids. American Journal of Physical Anthropology 111:221-44.

Seaver LH, and Boyd E. 2000. Spondylocarpotarsal synostosis syndrome and cervical instability. American Journal of
Medical Genetics 91:340-4.

Seiffert ER, Simons EL, and Fleagle JG. 2000. Anthropoid humeri from the late Eocene of Egypt. Proceedings of the
National Academy of Sciences of the United States of America 97:10062-7.

Shields ED. 2000. Her name is "Lucy”, our three-million-year-old ancestor. Journal of Dental Research 79:13-20.

Simmonds RS, Tompkins GR, and George RJ. 2000. Dental caries and the microbial ecology of dental plaque: a review of
recent advances. New Zealand Dental Journal 96:44-9.

Slaus M. 2000. Biocultural analysis of sex differences in mortality profiles and stress levels in the late medieval population
from Nova Raca, Croatia. American Journal of Physical Anthropology 111:193-209.

Swindler DR, Weisler MI 2000 Dental size of precontact Marshall Islanders. Anthropological Science 108(3):261-282

Symons AL, and Seymour GJ. 2000. A histological study of the effect of growth hormone on odontogenesis in the Lewis
dwarf rat. Archives of Oral Biology 45:123-31.

Taji S, Hughes T, Rogers J, and Townsend G. 2000. Localised enamel hypoplasia of human deciduous canines: genotype or
environment? Australian Dental Journal 45:83-90.

Thompson JL, and Nelson AJ. 2000. The place of Neandertals in the evolution of hominid pattems of growth and
development. Journal of Human Evolution 38:475-95.

Throckmorton GS, Ellis E, 3rd, and Buschang PH. 2000. Morphologic and biomechanical correlates with maximum bite
forces in orthognathic surgery patients. Journal of Oral & Maxillofacial Surgery 58:515-24.

Trinkaus E, Ranov VA, and Lauklin S. 2000. Middle paleolithic human deciduous incisor from Khudji, Tajikistan. Journal
of Human Evolution 38:575-83.

Trinkaus E, Lebel S, Bailey DE. Middle Paleolithic and receny human dental remains from the Bau li

Wang HC, Chen CC, Wang WJ, and Ho WL. 2000. Hypohidrotic ectodermal dysplasia. Chung Hua i Hsueh Tsa Chih -
Chinese Medical Journal 63:230-3. '

Wood B. 2000. Investigating human evolutionary history. Journal of Anatomy 197:3-17.

Yamada K, Hanada K, Sultana MH, Kohno S, and Yamada Y. 2000. The relationship between frontal facial morphology
and occlusal force in orthodontic patients with temporomandibular disorder. Journal of Oral Rehabilitation 27:413-21.

Yamada Y, Fuangtharnthip P, Tamura Y, Takagi Y, and Ohya K. 2000. Gene expression and immunolocalization of
amelogenin in enamel hypoplasia induced by successive injections of bisphosphonate in rat incisors. Archives of Oral
Biology 45:207-15.

15






GUIDELINES FOR CONTRIBUTORS TO Dental Anthropology

1. Manuscripts of articles and other correspondence should be sent to the editor, A.M.
Haeussler, Department of Anthropology, Arizona State University Box 872402, Tempe,
Arizona 85287-2402, U.S.A. :

2. Books for review should be sent to Debbie Guatelli-Steinberg, Department of
Anthropology, The Ohio State University-Newark, 1179 University Drive, Newark Ohio
43055, U.S.A.

3. Manuscripts should have a title page listing the title and the running title, the name(s) of
the author(s), and the name(s) of their institute(s). The remainder of the manuscripts
should consist of an abstract, text (usually with an introduction, materials and methods,
results, discussion, conclusion, summary), and a bibliography.

4. Each manuscript should be typed double space or printed double space with a laser printer
and be submitted as an original and two additional copies for review. Photographs should
be on glossy photographic paper. The copies, including those of the illustrations, can be
xeroxes if they are clear. Authors are encouraged to send raw data with graphic figures so
that graphs can be reproduced in the case that the scanned version lacks accuracy.

5. Dental Anthropology follows a style that is similar to that used in the American Journal of
Physical Anthropology and published in Volume 108, Number 1, pages 131-135 (1999).
Abbreviations of journal names follow those found in Index Medicus, although unusual and
non-English language titles are spelled out. The complete names of journals are also given
in the section on recent publications. Individuals who do not have access to the American
Journal of Physical Anthropology can view the guide on the Dental Anthropology web site
(http://www.anth.ucsb.edu/faculty/walker) or by requesting one from the publisher,
Wiley-Liss, Inc., 605 Third Avenue, New York, New York 10158-0012, U.S.A. Answers
to individual questions about manuscripts can be obtained by contacting the editor of
Dental Anthropology. The current issue of Dental Anthropology follows the approved style
and has examples of many cases of format, including those of text, table, figures, and
textual and bibliographic citations.

7. Tables, figures, figure captions, and appendices should occupy separate pages.

8. Manuscripts are reviewed by members of the editorial board. In cases of specialized
topics, manuscripts are reviewed by a specialist in the subject of the manuscript.

9. Copies of manuscripts on diskette are welcomed, if they are accompanied by a printed
manuscript and if they have been tested as free of viruses. Dental Anthropology presently
uses Word Perfect 6.1° on a DOS platform that can run on Windows 95© or Windows
98©. Dental Anthropology is not at present compatible with an Apple® /Macintosh®
platform. None the less, all manuscripts, including illustrations, must be submitted as
printed copy.



Dental Anthropology

Volume 14, Number 3, 2000

TABLE OF CONTENTS

SASSAN CHEGNI-FARAHINI, JANET FUSS, AND GRANT TOWNSEND
INTRA- AND INTER-POPULATION VARIABILITY IN MAMELON EXPRESSION ON INCISOR TEETH . ... 1

F.N. HAaTTAB, E.S.J. ABU-ALHAIJA, AND O.M. YASSIN
ToOTH CROWN SIZE OF THE PERMANENT DENTITION IN SUBJECTS WITH THALASSEMIA MAJOR 7

Information for Contributors to Dental Anthropology .. ....... ... ... .. .. .. . . . ... 41

Published at The Department of Anthropology
Arizona State University
Box 872402
Tempe, AZ 85287-2402, U.S.A.



	outside front cover.jpg
	inside front cover.jpg
	pg1.jpg
	pg2.jpg
	pg3.jpg
	pg4.jpg
	pg5.jpg
	pg6.jpg
	pg7.jpg
	pg8.jpg
	pg9.jpg
	pg10.jpg
	pg11.jpg
	pg12.jpg
	pg13.jpg
	pg14.jpg
	pg15.jpg
	pg16.jpg
	inside back cover.jpg
	outside back cover.jpg

