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Abstract
Aims: The purpose of this study was to assessment of maxillary and mandibular dental arches
dimensions in Down's Syndrome children (8-10) years using digital study models.
Materials and Methods: The study sample consisted of 30 patients (8-10) years, divided into two
groups (Down's Syndrome Children Group) and (Control Group), each group consisted of 15 patients,
after impressions were taken by putty impression materials, they casted and the study models have been
prepared, then the plaster models have been scanned by the scanner (Identica Hybrid scanner), and
obtained the digital dental models for all patients. 3Shape Software was used to view and measure these
digital models. Maxillary and mandibular dental arches dimensions were measured (Intercanine width,
intermolar width, dental arch length, dental arch depth), and the extracted data were analyzed using
(Independent-Samples T-Test) by SPSS® v.20.
Results: this study shows statistically significant differences between the two groups in all maxillary and
mandibular dental arches dimensions (P <0.05) except (mandibular dental arch length, mandibular dental
arch depth) where this study didn't find any statistically significant differences between the two groups.
Conclusions: Based on this study, we found that the measurements of maxillary and mandibular dental
arch dimensions were statistically smaller in down's syndrome children.
Keywords: Down's syndrome children, digital dental models, maxillary dental arch dimensions,
mandibular dental arch dimension

Introduction
Down syndrome (DS), also known as trisomy 21, is one of the most common genetic
abnormalities, described for the first time by John Langdon Down in 1866, and Down's
Syndrome patients have 47 chromosomes instead of 46 chromosomes which exist in normal
people [13, 18].
The most frequent craniofacial characteristics observed among DS children are reduction of
cranial size and flattened cranial base, midface hypoplasia with deviations in shape, size and/or
position of the maxilla and mandible, high palate, protruding and hypotonic tongue, narrowed
oropharynx, as well as dental anomalies of number and shape are also observed(Quintanilla et
al., 2002) (A. C. Oliveira, Pordeus, Torres, Martins, & Paiva, 2010), Oliveria and his
colleagues found an increase in the prevalence of anterior cross bite (33%), posterior cross bite
(31%), and open anterior bite (21%) in 100 people with down syndrome [11].
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Dental Arch Width: Most of the studies in the literature compare dental arch widths of Class
II patients with the normal occlusion samples. Some of them indicate that absolute arch widths
of children with malocclusion did not differ appreciably from those with normal occlusion.
However, in other studies, statistically significant differences were determined in dental width
measurements of Class II patients, Braun et al. indicated that the mandibular dental arches
associated with Class III malocclusions are wider than the Class I mandibular arches beginning
in the premolar area. In addition, they found that Class III maxillary dental arch widths are
larger than the Class I widths. This begins in the lateral incisor–canine area and proceeds
distally [17].
Dental Arch Length: The length of the primary dental arch was obtained by measuring the
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distance from the midportion of the labial surfaces of the
primary central incisors to the distal surfaces of the primary
second molars, In the mixed phase, the length of the dental
arch was measured from the point of contact of the central
incisors in the front to the point of the anterior contact of the
first permanent molar in the posterior, after permanent teeth
had replaced primary ones then the measurements were made
from the labial surfaces of the permanent central incisors to
the distal surfaces of the permanent second premolars [2].

models are prone to degradation and breakage, whereas 3D
digital models are more appealing to practitioners due to their
simplicity with regard to storage and retrieval, maintenance,
and rapid access of data. Furthermore, practitioners are able to
analyze digital models and instantly formulate treatment
planning [20]. Individuals with Down syndrome (DS) or
trisomy 21, notably a syndrome exhibiting high prevalence of
malocclusion, require special orthodontic care and treatment,
In general the analysis of study models of DS patients is a
demanding task for the orthodontist and accurate orthodontic
diagnosis and analysis of studying models of Down syndrome
patients is a necessary task for proper treatment planning [9].
For this reason, the aim of this study is to assessment of
maxillary and mandibular dental arches dimensions in Down's
Syndrome children (8-10) years using digital study models.

Dental Arch Depth: Speck studied the depth of the dental
arch using the photographing oriented plaster casts on a group
of 49 people from the time the deciduous denture was
completed until the permanent first molars, incisors, and
canines, The depth of the total dental arch was decreased
when moving from the deciduous denture to the mixed
denture, as well as it decreased when moving from the mixed
denture to the permanent denture [15].

Materials and Methods
The study sample consisted of 30 patients (8-10) years,
divided into two groups (Down's Syndrome Children Group)
and (Control Group), each group consisted of 15 patients,
after impressions were taken by putty impression materials
(Zhermack© SPA, Polesine (RO), Italy) they casted and the
study models have been prepared, then the plaster models
have been scanned by the scanner (Identica Hybrid scanner)
Of the production company (Medit corp, Seoul, Kore ) which
designed to scan a wide range of dental models and
impressions for fast and accurate data and with some of the
fastest scanning speeds in the world, a full arch can be
scanned in only 16 seconds.
3 Shape Software (3Shape A/S • Holmens Kanal, Copenhagen
K Denmark) was used to view and measure these digital
models, is a computer program allows the orthodontist to
study the three-dimensional digital models resulting from the
laser scanning of the plaster casts of orthodontic patients and
to perform the dental analyzes necessary to diagnose the case.

Orthodontic Diagnosis: Recent advancements in technology
have led to the development of three-dimensional (3D) digital
models, 3D imaging systems are especially favorable for
patients with craniofacial syndromes and anomalies such as
down syndrome and cleft lip and palate (CLP). This patient
group is frequently treated for a long period starting in
infancy and not finishing until adulthood, undergoes several
surgeries, and requires treatment from specialists of several
disciplines or, in other words, interdisciplinary approaches
[12]
. The concept of virtual study models is not new. Various
methods have been employed to transform study models into
a digital format. In 1989 Yamamoto et al. [19] described an
optical method for creating three-dimensional computerized
models using a laser beam on a cast. Since then, software
development has refined this approach dramatically, and
digital models have become commercially available. Plaster

Table 1: Variables measured
Variable
Upper Intercanine Width (UC-W)
Upper Intermolar Width (UM-W)
Upper Arch Length (UA-L)
Upper Arch Depth (UA-D)
Lower Intercanine Width (LC-W)
Lower Intermolar Width (LM-W)
Lower Arch Length (LA-L)
Lower Arch Depth (LA-D)

Parameter description
Maxillary
distance from cusp to cusp [7]
distance between the deepest points of the fossae of the first permanent molars [7]
the distance from the mesial contact point of the first permanent molar in the posterior to the point of
contact of the central incisors in the anterior (calculated for the right and left sides and then divided by 2) [8]
The vertical dimension extending from the more buccal contact point of the central incisors in the anterior
to the line that connects the mesial contact points of the first permanent molar (reference line) [6]
Mandibular
distance from cusp to cusp [7]
distance between the mediobuccal cusp tips of the first permanent molars [7]
the distance from the mesial contact point of the first permanent molar in the posterior to the point of
contact of the central incisors in the anterior (calculated for the right and left sides and then divided by 2) [8]
The vertical dimension extending from the more buccal contact point of the central incisors in the anterior
to the line that connects the mesial contact points of the first permanent molar (reference line) [6]
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Fig 1: A: upper Intercanine width B: upper Intermolar width

Fig 2: Upper arch length (left & right). A: upper arch depth, B: reference line

Fig 3: A: lower Intercanine width B: lower Intermolar width
~ 21 ~
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Fig 4: lower arch length (left & right). A: lower arch depth, B: reference line

Results
Tables 2 & 3 show the mean and SD values for each
parameter, the graphics representation for the same values are
also shown:
 (UC-W), the mean values of the study group were
observed to be less than the mean values of the control
and the results were found to be statistically significant.
 (UM-W): the mean values of the study group were
observed to be less than the mean values of the control
and the results were found to be statistically significant.
 (UA-L): the mean values of the study group were
observed to be less than the mean values of the control
and the results were found to be statistically significant






(UA-D): the mean values of the study group were
observed to be less than the mean values of the control
and the results were found to be statistically significant
(LC-W): the mean values of the study group were
observed to be less than the mean values of the control
and the results were found to be statistically significant.
(LM-W): the mean values of the study group were
observed to be less than the mean values of the control
and the results were found to be statistically significant.
(LA-L): there were no statistically significant differences
between the two groups.
(LA-D): there were no statistically significant differences
between the two groups.

Table 2: Comparison of means and SD for study and control groups of maxillary arch measurements:
Study Group (n= 15)
Variable
Mean
(UC-W)
29.89
(UM-W)
40.02
(UA-L)
31.76
(UA-D)
25.08

SD
1.23
1.02
2.19
2.22

Mean
33.73
46.65
35.50
27.15

Control (n= 15)
SD
P value
1.69
P˂0.05
1.75
P˂0.05
1.25
P˂0.05
1.85
P˂0.05

Fig 5: Comparison of means values for study and control groups of maxillary arch measurements
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Table 3: Comparison of means and SD for study and control groups of mandibular arch measurements:
Study Group (n= 15)
Variable
Mean
SD
(LC-W)
24.32
1.83
(LM-W)
43.28
2.71
(LA-L)
30.28
1.99
(LA-D)
23.67
1.79

Control (n= 15)
Mean
SD
P value
26.51
1.48
P˂0.05
47.21
1.61
P˂0.05
31.26
1.23
P>0.05
23.28
0.75
P>0.05

Fig 6: Comparison of means values for study and control groups of mandibular arch measurements

Intermolar Width: the present study found that upper and
lower Intermolar width was greater in the control group,
where we found significant differences and the resulting
differences were clinically significant. The average difference
in upper intermolar width was (6.637mm) and the average
difference in lower Intermolar width was (3.925 mm), these
results are agree with the following studies: Jensen et al. [5]
Ghaib [4], and Andersson et al. [1]

Discussion
The present study conducted a three-dimensional evaluation
of the of maxillary and mandibular dental arches dimensions
(intercanine width, intermolar width, dental arch length,
dental arch depth, palatal height) in Down's Syndrome
Children and compared with natural patients using 3D digital
dental studies. Many researchers have conducted studies on
Down syndrome patients in particular gingival and dental
abnormalities (shape, number, size), oral care, and
malocclusion but generally through clinical observations,
However, our study focused on the diagnostic aspect of
orthodontic by studying the digital dental casts and
conducting the necessary analyzes to determine the correct
diagnosis of the dental case, and the majority of these studies
were on adult Down's syndrome patients, but we adopted the
age of the participants in this study (8-10) years is the
appropriate age to visit the orthodontist to detect the problems
of orthodontic and treatment early because the jaw is still in
growth and development. Digital dental models are
increasingly accepted as an alternative to the plaster models in
orthodontics, and have been used especially after many
studies that have proved their accuracy, suitability and
applicability as an alternative to plaster examples, such as
Fleming and his colleagues [3] in which they systematically
reviewed the subject and concluded that digital models
provide a viable alternative to plaster models.

Dental Arch Length: the present study found that upper arch
length was greater in the control group, where we found
significant differences in upper arch length (3.740 mm), these
results are agree with the following studies: Jensen et al. [5],
Ghaib [4], and Suri et al. [16]. Our current study did not notice
significant differences in lower arch length, where the
probability value P> 0.05 at 95% confidence level, and this
result agree with the study of Jensen et al. [5]
Dental Arch Depth: The present study found that upper arch
depth was greater in the control group, where we found
significant differences in upper arch depth (2.071 mm), but
current study did not notice significant differences in lower
arch depth, where the probability value P> 0.05 at 95%
confidence level, and this result is agree with the study of
Andersson et al. [1]
Conclusions
We found that
 Maxillary in normal patients was larger in both the
transverse and anterior posterior directions compared to
the Down's patients, indicating that maxillary is narrowed
in all directions in children with Down syndrome.
 Mandibular in normal patients was larger in the
transverse direction compared to the Down's patients,
indicating that mandibular is narrowed in children with

Intercanine Width: the present study found that maxillary
and mandibular Intercanine width was greater in the control
group, where we found significant differences and the
resulting differences were clinically significant. The average
difference in upper Intercanine width was (3.835mm) and the
average difference in lower Intercanine width was (2.195
mm), these results are agree with the following studies:
Jensen et al. [5] Ghaib [4], and Andersson et al. [1]
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Down syndrome.
The dimensions of mandibular in Down's children do not
differ significantly in the anterior_ posterior direction
compared to normal persons.
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