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Abstract

Introduction. The supporting zone is an orthodontic term that
defines the space from the distoproximal surface of the lateral per-
manent incisor to the mesial surface of the first permanent molar.
During the period of deciduous and mixed dentition, this space
consists of the deciduous canine, first and second deciduous molars,
and primate diastemas, which are later replaced by the permanent
canine and first and second premolars. The aim of this study was
to determine the space available within the supporting zones to
accommodate the permanent successor teeth in children from Vo-
jvodina aged 9-11 years, and to assess whether the conditions for
the second phase of tooth replacement were present. Material and
Methods. Study models from patients of the Department of Ortho-
dontics, Clinic of Dental Medicine of Vojvodina, were used. A total
of 42 models from patients aged 9-11 years, with equal representa-
tion of both sexes, were analysed. Using OnyxCeph™ software and
the Moyers analysis, the required space within the supporting
zones, the available space, and any differences between these values
were calculated. The resulting values were compared according to
sex, age and jaw quadrant. Results. The supporting zone showed
sufficient space in 64.3% of cases in the maxilla, and in 54.8% in
the mandible. In the remaining 35.7% of maxillary cases and 45.2%
of mandibular cases, insufficient space was observed. No statisti-
cally significant difference (at the 0.05 level) was found according
to sex, age or side of the jaw, whereas a significant difference was
found between the maxilla and the mandible. Conclusion. The
condition of the supporting zones in children in Vojvodina is sat-
isfactory, as are the level and trend of continuous dental care.
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SazZetak

Uvod. Potporna zona je ortodontski termin koji ozna¢ava pros-
tor od distoproksimalne povrsine stalnog bo¢nog sekuti¢a do
mezijalne povrsine prvog stalnog kutnjaka. Tokom perioda
mle¢ne i mesovite denticije ovaj prostor ¢ine mle¢ni o¢njak, prvi
i drugi mle¢ni kutnjak, kao i primatne dijasteme, a kasnije ih
zamenjuju dva prekutnjaka i stalni o¢njak. Potporna zona je
klju¢na za smestaj stalnih zuba tokom druge faze smene, njen
integritet zavisi od o¢uvanosti mle¢ne denticije i rezervnog pros-
tora. Cilj rada bio je da se ispita raspolozivi prostor u potpornim
zonama kod dece uzrasta 9-11 godina u Vojvodini i procene
uslovi za pravilno nicanje stalnih zuba. Materijal i metode.
Analizirana su 42 studijska modela dece oba pola (9, 101 11
godina) sa Klinike za stomatologiju Vojvodine. Mojersovom
analizom, uz pomo¢ programa OnyxCeph™; odredeni su
potreban i raspoloZiv prostor u potpornim zonama. Rezultati
su poredani prema polu, uzrastu i kvadrantu vilica, uz primenu
t-testa. Rezultati. Dovoljan prostor u maksili utvrden je u 64,3%,
aumandibuli u 54,8% slucajeva. Nedostatak prostora zabelezen
je u 35,7% u maksili i 45,2% u mandibuli. Nije utvrdena
statisticki znacajna razlika u odnosu na pol, uzrast i stranu vilice
(p > 0,05), dok razlika izmedu maksile i mandibule jeste
znacajna. Zakljucak. Stanje potpornih zona kod dece u Vo-
jvodini je zadovoljavajude, ali se ¢e$¢e uocava nedostatak pros-
tora u mandibuli, §to ukazuje na znacaj rane dijagnostike i pre-
ventivnih mera.

Kljucne reci: zubni luk; dete; me$ovita denticija; malokluzija;
ortodoncija; stomatoloska zdravstvena zastita
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Introduction

The supporting zone is an orthodontic term that
defines the space from the distoproximal surface of
the lateral permanent incisor to the mesioproximal
surface of the first permanent molar. During the pe-
riod of deciduous and mixed dentition, this space
consists of the deciduous canine, first and second
deciduous molars, and diastemas [1]. The most stable
diastemas are located between the lateral incisor and
canine in the maxilla and between the canine and
first molar in the mandible. These diastemas are re-
ferred to as primate or anthropoid spaces [2].

The width of deciduous molars together with ca-
nines and diastemas is greater than the width of their
permanent successors, and this additional space is
referred to as the leeway space. The leeway space
amounts to 1.5 mm in the maxilla and 2.5 mm in the
mandible. Its importance lies in accommodating the
permanent canine and the first and second premo-
lars, and in permitting the mesial movement of the
lower molars to achieve an Angle Class I molar rela-
tionship and proper intercuspation (the mesial shift)
[1,2]. An exception occurs in subjects with a Class III
malocclusion, in whom the summed crown width of
the mandibular incisors is greater than the average
values in the general population [3].

Deciduous teeth form a functional unit that plays
multiple roles until replaced by permanent teeth.
They participate in all orofacial functions (breathing,
swallowing, mastication, and speech), enable normal
jaw growth and development, preserve space for suc-
cessors, and contribute to facial aesthetics [4,5].

Premature tooth loss or reduced tooth width be-
cause of untreated approximal caries can disturb this
balance, leading to reduction of the supporting zone,
loss of arch length, and development of malocclusions
[2,6,7]. Premature tooth loss is defined as loss of a
deciduous tooth without eruption of its successor
within six months, or when the root of the permanent
successor has not developed at least two-thirds, as
seen on radiographs [4,8].

Caries and its complications remain the most
common aetiological cause of premature tooth loss.
Dental trauma, most frequent between ages seven and
ten, is another important factor [2].

The rate and degree of space loss depend on patient
age, the lost tooth, and available space in the arch. A
longer time interval between tooth loss and expected
exfoliation leads to greater space loss [2]. The greatest
and fastest space loss occurs after extraction of the
second deciduous molar, especially in the mandible,
and of the maxillary canine, owing to their late re-
placement. Individuals with primary crowding expe-
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rience more rapid space loss, while those with spaced
dentition usually do not develop crowding or maloc-
clusion [4].

To determine whether the available space is suf-
ticient for permanent canines and premolars, Moyers
analysis is used [5]. By summing the mesiodistal
widths of the lower four permanent incisors and using
Moyers tables, the predicted sizes of teeth in the sup-
porting zone can be determined and compared with
arch length. The results may indicate excess space,
normal conditions, or lack of space [7,10,12]. Clini-
cally, identifying space deficiency is most important,
as it leads to secondary crowding and functional and
hygienic complications [13,14].

The aim of this study was to determine the avail-
able space in supporting zones for the accommodation
of permanent successor teeth in children from Vojvo-
dina aged 9, 10 and 11 years, and to evaluate differ-
ences according to sex, age, and jaw quadrant.

Material and Methods

The study was conducted in January 2025 at the
Clinic of Dental Medicine of Vojvodina, Faculty of
Medicine, University of Novi Sad, with approval from
the Ethics Committee. It was designed as a cross-
sectional study using models from the Department
of Orthodontics.

A total of 42 patient models were analysed (14 per
age group), equally distributed between the sexes (21
male, 21 female), born between 1 January 2006 and
31 December 20009.

Using OnyxCeph™ software, the mesiodistal
widths of the lower permanent incisors were meas-
ured and summed. The boundaries of the supporting
zone were defined as the most prominent distal point
of the lateral incisor and the mesial point of the first
permanent molar.

Moyers analysis was used to calculate required
space, available space, and differences for each pa-
tient. Results were compared by sex, age, and jaw
quadrant. Statistical analysis was performed using
the t-test, with results presented in tables and graphs.

Results

Measurement of supporting zones in 42 patients
showed that in the maxilla, 27 children (64.3%) had
sufficient space, while 15 (35.7%) did not.

In the mandible, 23 children (54.8%) had sufficient
space, while 19 (45.2%) did not.

Further analyses showed: No statistically significant
differences based on age, sex, or side of the jaw; Statis-
tically significant differences between maxilla and



Med Pregl 2026; LXXIX(7-8): 221-225. Novi Sad: juli-avgust.

Table 1. T-test values comparing the required and actual values of the supporting zone

Age Sex Maxilla Mandible
left right left right
Female 0.05 0.54 0.16 0.54
9 years
Male 0.93 0.45 0.59 0.44
Female 0.11 0.88 0.79 0.44
10 years
Male 0.31 0.64 0.33 0.83
Female 0.87 0.44 0.61 0.19
11 years
Male 0.30 0.13 0.50 0.63

*Greyed out cells mark significant p-values (< 0.05) from t-test comparison

Table 2. Mean difference between required and available space in the supporting zones, expressed in millimetres

Age 9 years [mm] 10 years [mm)]
Maxilla 0.586 1.229 1.179
Mandible 1.143 -0.293 -0.243

Table 3. T-test values comparing free-space differences according to the child’s age

Age 9 and 10 years 9 and 11 years
Maxilla 0.66 0.66 0.97
Mandible 0.52 0.41 0.98

Table 4. T-test values comparing free-space differences between male and female participants

Age 9 years 10 years
Maxilla 0.25 0.78 0.64
Mandible 0.46 0.51 0.90

Table 5. T-test values comparing free-space differences according to side of the jaw

Age 10 years 11 years

Sex female male female male female male
Mandible 0.15 0.09 0.20 0.26 0.20 0.40
Maxilla 0.12 0.07 0.20 0.27 0.10 0.06
Table 6. T-test values comparing free-space differences according to jaw

Age 9 years 10 years 11 years

Sex female male female male female male
Left 0.42 0.31 0.07 0.45 0.38 0.32
Right 0.49 0.03 0.25 0.47 0.03 0.10

mandible in certain subgroups; 9-year-olds had suf-
ficient space in both jaws, while 10- and 11-year-olds
showed space deficiency in the mandible (Tables 1-6).

Discussion

The present study showed a higher percentage of
sufficient space for adequate progression of the second
phase of tooth replacement (64.3% in the maxilla and
54.8% in the mandible sufficient vs 35.7% in the max-
illa and 45.2% in the mandible insufficient). If dental
caries and premature tooth loss are regarded as the

main aetiological factors in reducing the required
space within the supporting zones, the results are
partly consistent with the study by Tadi¢ et al. (2015)
on the prevalence of caries among patients referred
for orthodontic examination. They reported a preva-
lence of caries in deciduous teeth of 68% in mixed
dentition. The prevalence of caries in permanent teeth
was 21% in mixed dentition and 40% in permanent
dentition [15]. These findings are discouraging, as
studies conducted in Croatia in 1980, 1984, and 1990
demonstrated a positive trend towards reduced caries
prevalence. Milici¢ et al. reported a caries prevalence
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of 80.3% in 1980 and, only 4 years later, a decrease in
untreated caries prevalence to 40.7% [16,17]. In a 1990
study, Viskovi¢ et al. reported untreated carious le-
sions in 20.3% of the examined sample [7].

Tooth and dental arch dimensions vary among
populations, so selecting an appropriate analysis is im-
portant to obtain relevant results. The present study
used Moyers analysis. Although a study conducted in
Nepal did not support the use of Moyers tabulated val-
ues, studies conducted in countries geographically
closer to ours, such as Italy and Croatia, emphasise the
considerable importance of Moyers analysis
[10,11,14,18,19]. The study by Umicevi¢-Davidovic¢ et
al. supports the clinical applicability of Moyers analy-
sis, with additional caution in female patients, consist-
ent with our results obtained by comparing tabulated/
required and measured/actual values [12]. The results
showed a statistically significant difference in the left
maxilla among 9-year-old female participants, where-
as the other study groups showed no statistically sig-
nificant differences. This may also reflect the level of
dental health care and patients’ motivation to maintain
oral hygiene and attend regular dental visits [20].

At the chosen significance level, comparison of
free-space differences between children aged 9 and 10,
9 and 11, and 10 and 11 years showed no statistically
significant differences. This may be explained by the
trend of continuous dental care and health education
of children in preschool institutions, with continua-
tion of such education in schools [21,22]. Banu et al.
investigated the DMFT (decayed, missing, filled teeth)
index in children aged 8-9 and 10-11 years and found
that the latter group had a higher DMFT index, which
is not consistent with our results [23].

When we compared the differences between re-
quired and measured supporting-zone dimensions
between male and female participants, we observed
a higher percentage of sufficient available space in the
maxilla among 9-year-old females and 11-year-old
males, whereas 10-year-olds showed equal percentage
distributions. In the mandible, only 10-year-olds dif-
fered, with more male participants having sufficient

space. t-test analysis showed no statistically signifi-
cant difference irrespective of patient age or the jaw
analysed. Tadi¢ et al. reported more healthy and re-
stored deciduous teeth in the male population and
somewhat more active caries in deciduous teeth in
the female population, but no statistically significant
difference, consistent with the present study [15].
Similarly, a study conducted in Romania reported a
higher prevalence of caries among females without a
statistically significant difference, although the
DMEFT index was significantly higher in the female
population [23]. Several authors have concluded that
the crown diameters of teeth occupying the support-
ing zone are greater in males than in females and may
therefore produce misleading results regarding the
possibility of accommodating permanent teeth dur-
ing the second phase of tooth replacement; our study
does not support these findings [11,12,14,24].

Statistical analysis of the mesiodistal widths of
teeth within the supporting zone showed no signifi-
cant difference between the left and right sides [12-
14,25]. This finding, together with our results, indi-
cates no preferential use of either side during oral
hygiene and mastication [26].

Comparison of free-space differences between the
jaws revealed a statistically significant difference on
the right side in 9-year-old male and 11-year-old fe-
male participants. This is supported by Viskovi¢ et
al., who reported a higher percentage of intact teeth
in the maxilla than in the mandible. In contrast, the
mandible had more restored teeth because mandibu-
lar teeth have greater caries involvement [7]. This is
inconsistent with the fact that mandibular teeth ben-
efit more from self-cleansing by saliva and that self-
cleansing improves with larger diastemas during
tooth replacement [1,27].

Conclusion
The condition of supporting zones of dental arch-

es in children in Vojvodina is satisfactory, reflecting
an adequate level and trend of continuous dental care.
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