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A b s t r a c t: Maxillary lateral incisors are teeth that attract great attention aest-

heticall because of their location in the dental arch. On the other hand, they are unstable 
teeth. Maxillary lateral incisors come in different shapes and sizes. Often, as a result of 
hereditary factors, there is a hypodontio in deciduous and permanent dentition. In pro-
fessional literature, there are no precisely defined physiological dimensions for maxil-
lary lateral incisors. As for making a comparative analysis, it is necessary to perform 
measurements of the same, taking a particular group of respondents from today and 
samples from people who lived in the Middle Ages on our territory (IX–XII, XIV, XVI 
and XVIII centuries).  

This research included two different groups of respondents: people from the 
21st century and samples from people who lived in the Middle Ages from various sites 
on this territory (IX–XII, XIV, XVI and XVIII centuries). Both sexes were analysed, 
between the ages of 14 and 55.  

As for the analysis of the morphology of the teeth, we used methods of obser-
vation, photographing and comparing, and as for the dimensions, we used a counter. 
Making a comparative analysis of themorphology and size of maxillary lateral incisors 
to a human of the middle Ages and of today, one can come to the conclusion that there 

has been an increase in the width and a slight reduction in the length of the teeth in a 
human being of today. In terms of the sexes, spreading of the teeth was observed and 
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concluded in both sexes, with a reduction in the length of teeth in females of today. 
There are no differences among males. 
 
Key words: Maxillary lateral incisors, morphology, dimensions, Middle Ages, 21st 
century.  
 
 

Introduction 
 

Today, modern orthodontics aim to accomplish a good balance between 
the jaws, teeth and oral muscles as a goal to create good stability in the dentition 
[4, 5, 11].  

This balance is performed by teeth alignment and keeping orofacial 
functions normal. For this purpose, a knowledge of the physiological-biological 
conditions in this region is required. Therefore the orthodontics research domain 
of interest is chronological growth and development changes in the orofacial 
system, the influence of etiological factors (general and local) and genetic 
variations [1, 9, 10]. 

From the comparative analyses of chimpanzee teeth and jaws (6 million 
years ago are separated from the other monkeys and are very similar to the 
human) [6, 7], prehistoric humans and the human today [2, 3, 6], it is concluded 
that during this period of time, evolutional changes in the masticatory system 
show a reduction in size (Figure 1). 
 

  
Figure 1 – Comparative osteology of human and monkey: maxillary diastems mesially 

of canines, great difference in apprearance and morphology of canines, small 
transversal growth, great maxillary anterior growth and vertical dimensions,  

non-developed fronto-nasal segment and 16 teeth in maxilla 
 
The comparative osteology of the maxillary lateral incisors in a chim-

panzee compared with a human shows similar tooth morphology, but the incisal 
segment, mesio-distal width and gingivo-incisal height are significantly increa-
sed (Figure 2). 
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Figure 2 – Comparative analyses of human and monkey maxilla: morphology  
of maxillary lateral incisor with similar characteristics, increased dimensions  
and incisal segment, increased mesio-distal width and gingivo-incisal height 

 
The topic of our interest is the maxillary lateral incisor (dens incisivus 

secundus s. lateralis superior) teeth numbers 12 and 22 located distally from 
linea mediana and mesially from canines. This tooth takes part in mastication 
and is known as an unstable tooth due to its different forms and sizes and its 
hypodontio. Because of this its location and influence on the aesthetics it is is 
the topic of our interest. 

Because of the changes [7–10], with this research we wanted to see if 
there are changes in the morphology and dimensions of the maxillary lateral 
incisor from the Middle Ages to today. 

Morphology and tooth dimensions are directly correlated with the type 
of food and the function of teeth during mastication. We wanted to see the 
changes that occur to these teeth due to the different type of food (food less 
treated) used in the Middle Ages and today. If there are changes to the teeth, a 
different type of food and nutrition is one of the etiological factors. 

Over a period of 6 million years, the morphology of the maxillary 
lateral incisor has not changed a lot and has very similar characteristics to the 
chimpanzee tooth, but there are changes in the dimensions: chimpanzee teeth 
are bigger than human ones. 

Because of the fact that there are changes in the dimensions of the teeth, 
according to the food today and in the future we can expect a decrease of the 
maxillary lateral incisor dimensions but no changes in the morphology. 

In the literature, the dimensions of the maxillary lateral incisor cannot 
be found, therefore for this comparative analysis measurements of this tooth and 
measurements of exmples from humans who lived on our territory in the Middle 
Ages (IX–XII, XIV, XVI и XVIII age) were made. The aim of this study was to 
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make a comparative analysis of the maxillary lateral incisors (left and right) in 
humans in Middle Ages and today. This analysis includes morphology and 
tooeth dimensions. 

For this study the following activities were carried out: 
• Analyses of tooth morphology today,  
• Analyses of tooth morphology in the Middle Ages, 
• Comparative analyses of teeth today, 
• Measurements of tooth dimensions today, 
• Measurements of tooth dimensions in the Middle Ages, 
• Analyses of tooth dimensions today, 
• Analyses of tooth dimensions in the Middle Ages, 
• Comparative analyses of tooth dimensions. 

 
 

Material and methods 
 
For this research were included two different groups of respondents: 

people of the 21st century [24] in a private Clinic of Orthodontics and samples 
from people who lived in the MiddleAges taken from various sites on this 
territory (IX–XII, XIV, XVI and XVIII centuries) [23] in Museum of Macedo-
nia in Skopje. Both sexes were analysed, between the age of 14 and 55.  

For the analysis of the morphology of the teeth, we used methods of 
observation, photographing and comparing. Observation was made of 11 and 21 
teeth on their labial, palatial, two approximal sides and incisal edge. The latter 
was an aggravating circumstance, because some artefacts were damaged, and 
that is why some dimensions were not measurable. Tooth dimensions were 
measured with a counter (Figure 3).  

  
 

Figure 3 – Tooth width measurements with counter: a) archaeological finds  
and b) today’s respondents 
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Results and discussion 
 
Morphological analyses of the maxillary lateral incisor of both groups 

showed that the morphological characteristics of the tooth are identical. The 
only difference being that the incisal edge has abrasion in the archaeological 
finds (Figure 4). 

 

 
 

Figure 4 – Abrasion of incisal edge of tooth 12 from Strumicko (14th–18th centuries). 
Reconstruction of Australopithecus afarensis skull, displayed at the Museum  

in Skopje, Macedonia 
  
From these measurements, the dimensions of teeth 12 and 22, from 

individuals from the 21st century (from Skopje), values are obtained that are 
used to calculate the mean value for each dimension separately, and further to 
be used for comparative analysis (Table 1). 

From these measurements, the dimensions of teeth 12 and 22 in examp-
les from the Middle Ages (from various sites on our territory), we have obtained 
values that are used to calculate the mean value for each dimension separately, 
and continue to be used for comparative analysis (Table 2). 

Comparative analysis of the dimensions of teeth numbers 12 and 22, 
from 21st century and Middle Ages, the mean values are calculated and 
included in Table 3. 

Comparative analysis of length and width of teeth Nos. 12 and 22 
among individuals today and from the Middle Ages. 

When interpreting the results it is taken into account that the horizontal 
dimension of the tooth is relatively stable over life, but the contact point shifts 
in the contact area and sometimes this can affect the mesio-distal dimension of 
the tooth. Values obtained by measuring were not possible in some medieval 
cases (damage, lack of teeth, jaw fragment). 
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When comparing the mean values obtained for the width of teeth 12 and 
22, it can be seen that there is an increased width (mesio-distal dimension) of the 
tooth today, (increase in the width of 0.7 mm at 12 and increase of 0.3 mm at 22). 

When comparing the mean values obtained for the length of teeth 12 
and 22 it can be seen that there is a negligible reduction in the length of the 
tooth today (reduction of the length by 0.17 mm at 12 and 0.16 mm at 22). 

 
Table 1 
 

Values of dimensions of teeth 12 and 22, from individuals from the 21st century  
(from Skopje) 

 
12 width – width of right maxillary lateral incisor 
12 length – length of right maxillary lateral incisor 
22 width – width of left maxillary lateral incisor 
22 length – length of left maxillary lateral incisor 

Location 
Name 

(initials) 
Period 

(century) sex Age 
12 width

(mm) 
12 length 

(mm) 
22 width 

(mm) 
22 length 

(mm) 

Skopje В.G. XXI М 35 5.5 7 5.5 7 
Skopje I.H. XXI F 25 7 9 7 9 
Skopje Е.С. XXI F 35 6.5 8.5 6.5 8.5 
Skopje B.С. XXI F 25 6 7 6 8 
Skopje I.К. XXI F 28 6.5 7 6.5 7 
Skopje О.С. XXI F 42 6.5 8 6.5 8 
Skopje М.G. XXI F 27 6.5 7 6.5 7 
Skopje Е.D. XXI F 24 6.5 7 6.5 7 
Skopje К.G. XXI М 30 6.5 9 6.5 9 
Skopje   A.K XXI М 30 7 9 7 9 
Skopje   Н.K XXI F 28 7.5 9 7 8 
Skopje   В.V. XXI М 19 6.5 7 7 8 
Skopje   T.J XXI F 18 6 7 6 7 
Skopje   F.Р. XXI М 15 7 8.5 7 8.5 
Skopje   D.M XXI М 18 7 8 7 8 
Skopje   M.M XXI F 14 6.5 7 6.5 7 
Skopje   M.K XXI М 24 6 7 6 7 
Skopje   D.M XXI М 27 7 8 7 8 
Skopje   J.M XXI F 26 6.5 6.5 6.5 6.5 
Skopje   B.K XXI F 26 7 7.5 7 7.5 
Skopje   Z.P. XXI М 30 6.5 7.5 6.5 7.5 
Skopje   M.C. XXI М 24 7 7 7 7 
Skopje   G.J XXI F 26 6.5 7.5 6.5 7.5 
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Table 2 
 

Values of dimensions of teeth 12 and 22, from the Middle Ages (from various sites  
on our territory) 

 

NA – measurement cannot be done (not applicablе) 
12-width – width of right maxillary lateral incisor 
12-length – length of right maxillary lateral incisor 
22-width – width of left maxillary lateral incisor 
22-length – length of left maxillary lateral incisor 
 

 
 
     

Row 
number 

 

Sites – territory 
of Republic of 

Macedonia 
Period

 
Sex

 
Age 

 

12 width 
(mm) 

 

12 length 
(mm) 

 

22 width
(mm) 

 

22 length 
(mm) 

 
v.k 57 M 50–55 6 8 6 8 
v.k 102 F NA 6 8 6 8 
v.k 34 J 19–21 6 8 6.5 9 
v.k 17 F 50–55 7 8 7 8 
v.k 67 M 25–30 6.5 8 6.5 8 
v.k 20 F 20–25 6 8 6.5 8 
v.k 68 

Vinicko kale, 
Vinica X–XII

F 35–40 6 9 6 9 
tc-p35b F 25–35 5 abrasion 6 abrasion 
tc-p22b M 35–40 6 7 6 7 
tc-p14 F 40–45 5.5 7 5.5 7 
tc-p30a M 30–35 7 9 7 9 
tc-p17 

Trpcevska 
crkva, 

s. Dunje 
(Mariovsko), 

Prilep 

X–XI 

J 19–21 7 9 7 9 

vo.s 1071 

Manastir 
Ss. Leontij,  
s. Vodica, 
Strumica 

XIV–
XVIII M 25–30 6 7 6 7 

go-525 F 25–30 6 8 6 8 
go-381 M 35–40 6 abrasion 6 abrasion 
go-524 M 25–30 6 8 6 8 
go-359 M 35–40 6 7 6 7 
go-613 

Gradista, 
s. Opila, Kriva 

Palanka 
X–XI 

M 40–45 7 9 7 9 
ob-n50 NA NA 6 8 6 abrasion 
ob-n56 F 40–45 6 8 6 8 
ob-n31 F 35–40 6 8 6 8 
ob-n52 

Ograda, 
s. Bistrenca, 

Negotino I–XIV
J NA 7 8 7 8 
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Table 3 
 

Comparative analysis of length and width of teeth Nos. 12 and 22 among individuals 
today and from the Middle Ages 

 
 

Conclusion 
 

Studying the chronology of changes in the growth and development of 
the.maxillary lateral incisor and the impact of external factors helps in under-
standing the physiological-biological mechanic alignment of teeth.  

Because of the location in the tooth sequence, maxillary lateral incisors 
have a major impact on the aesthetic appearance of the dentition and face, and 
that is why it was the subject of our interest. 

With this research, we wanted to establish the changes in the growth 
and development of this tooth from the Middle Ages until now, that certainly 
has a big impact from change of nutrition. 

The research included two groups of examples with a typical (most 
common) form of this tooth, as most adequate for this kind of research. The 
measurements and analyses were made of contemporary patients [24] and 
examples of teeth from people of the Middle Ages who lived in our territory 
[23]. The latter was an aggravating circumstance, because some examples were 
damaged, and that is why some dimensions could not be measured.  

The comparative analyses of the morphological teeth features confir-
med no differences in the human today in relation to the human who lived in the 
Middle Ages, with the exception of the incise edge abrasion in the early 
examples (probably due to the use of insufficiently processed food).  

The comparative analysis of the dimensions of the tooth showed that 
there is a slight increase in the width of the tooth in modern man, which is 

  21st 
century Middle Ages 

  Skopje
Vinicko 

kale, 
Vinica 

Trpceva 
crkva, 

s. Dunje 
(Mariovsko)

Prilep 

Manastir 
Ss. Leontij,
s. Vodica,
Strumica 

Gradista,
s. Opila, 

Kriva 
Palanka 

Ograda, 
s. Bistrenica, 

Negotino 
 

Average  width tooth  
12 6.587 6.214 6.1 6 6.2 6.25 

Average  length tooth 
12 7.652 8.143 8 7 8 8 
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contrary to the established hypothesis; the tooth length is identical between 
males, while in today’s females it is slightly reduced. 

If we take into account the fact that there has been a slight increase in 
the width of the teeth (12 and 22) on the one hand, and a reduction of both 
maxillary dental latitudes on the other, it becomes clear that the reason is a 
fairly frequent occurrence of disharmony between the size of the teeth and the 
size of dental arcs, dentoalveolar disharmony (DAD). 

The established hypothesis that the morphological characteristics of the 
tooth has not changed, and that all tooth dimensions are reduced, is only par-
tially confirmed as correct. 
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Ре з име  

 
КOMPARATIVNA ANALIZA NA MAKSILAREN LATERALEN 

SEKA^ KAJ ^OVEKOT VO SREDEN VEK I DENES 
 

Kova~evski N.1, Zuzelova M.2, Nakova M.2, Kova~evska G.3,  
Andreevska V.3,  Kova~evski A.1 
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Klinika za stomatolo{ka protetika, Klinika za ortodoncija,  
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A p s t r a k t: Maksilarnite lateralni incizivi se zabi koi poradi 
mestopolo`bata vo dentalniot lak imaat golemo vlijanie na dento-
facijalnata estetika, od edna strana, a od druga strana tie pretstavuvaat 
nestabilni zabi. Maksilarnite lateralni incizivi se sre}avaat vo razli~ni 
formi i golemini, no ~esto pati postoi nedostatok vo nivnata mle~na/per-
manentna denticija, kako razultat na nasledni faktori. Vo stru~nata lite-
ratura nema dovolno precizno definirani fiziolo{ki dimenzii za maksi-
larnite lateralni incizivi. Za da se napravi komparativna analiza neop-
hodno be{e da se izvr{at merewa na istite kaj odredena grupa na ispi-
tanici denes i na artefakti od lu|e koi `iveele vo sredniot vek na na{ata 
teritorija (IX– XII, XIV, XVI i XVIII vek).  

Vo ovaa studija bea ispitani dve razli~ni grupi ispitanici: od XXI 
vek (24) i artefakti od lu|e koi `iveele vo sredniot vek na razli~ni loka-
liteti na na{ata teritorija vo IX–XII, XIV, XVI i XVIII vek (23), od dvata 
pola na vozdrast od 14 do 55 godini. Za analizata na morfologijata na 
zabite gi koristevme metodite na nabquduvawe, fotografirawe i spore-
duvawe, dodeka dimenziite bea mereni so {ubler. 

Od komparativnata analiza na morfologijata i goleminata na mak-
silarnite lateralni incizivi kaj ~ovekot vo sreden vek i denes, mo`e da se 
zaklu~i deka e prisutno zgolemuvawe na {irinata (mezio-distalno), i nezna-
~itelno namaluvawe na dol`inata na zabite kaj ~ovekot denes. Vo odnos na 
polot kaj ~ovekot vo sredniot vek i denes, se zabele`a zgolemuvawe na 
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{irinata na zabite kaj dvata pola, a namaluvawe na dol`inata na zabite 
kaj `enskiot pol denes, a kaj ma{kiot pol nema razliki. 
 
Klu~ni zborovi: maksilarni lateralni incizivi, morfologija, dimenzii, 
sreden vek, XXI vek. 
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