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ABSTRACT

Background: Due to the variations in tooth anatomy and size among different populations, this study aimed to compare the
mesiodistal width of primary second molars in Iraqgi children with the mesiodistal width of stainless-steel crowns from different
companies.

Materials and Methods: This cross-sectional study was conducted on 220 intact maxillary and mandibular primary second molars
selected from boys and girls’ Iraqi children aged 8-9 years collected from different primary schools in Baghdad city. The
mesiodistal dimensions of the selected teeth and the available maxillary and mandibular stainless-steel crowns from three different
companies were measured by using a 3-D scanner, and then the whole measurements were calculated using 3 shape Ortho-analyzer
software program.

Results: Data were analyzed statistically via SPSS V 26 software and the results showed that there’s non-significant difference
between the MD measurements of second primary molars between right and left sides, and high significant difference were
recorded with higher mean values for boys than girls. When comparing the same mesiodistal measurement between molars with
that of stainless-steel crowns, only limited sizes of stainless steel crowns were found to be fitted to the molars of Iragi children.
Conclusion: more studies need to be applied using other stainless steel crown companies to find the relation in the mesiodistal
measurement of Iraqi populations.
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INTRODUCTION When dental caries affects more than one surface of
Clinicians should provide the best preventive or the tooth, the restorative procedure becomes more
restorative dental treatment for pediatric patients to difficult. Dental caries removal can necessitate
shape their teeth in the future. There must be an more thorough cavity preparation. The larger the
understanding of the pediatric patient's caries risk, reconstruction, the more likely it is to fracture ©.
the developmental stage of the dentition, and the Primary teeth have a higher rate of restorative
dental pulp's status to determine the choice of material loss than permanent teeth ). Patient
restorative material and technique. The objective of cooperation, primary tooth morphology, variations
any restorative procedure is to: restore the tooth in tooth anatomy, and the form of restorative
damage from dental caries, protect and preserve the material used all contribute to this ©:8). Stainless
remaining pulp and tooth structure, retain adequate steel crowns, which have gained popularity among
function and aesthetics and finally to maintain the pediatric dentists due to their good performance as
arch length and space for the developing permanent a restorative material, are one of the techniques for
SUCCESSOLS. preserving carious primary molars ® and because
Many restorative materials and techniques for the complete coronal coverage of primary teeth
carious teeth were introduced to restore the primary enhances the tooth's structural integrity and the
teeth @. Clinicians should determine the extent of restoration's longevity ™. In primary molars,
tooth destruction and the ability to re-establish a stainless steel crowns are recommended,
functional crown morphology with adjacent particularly when caries affect multiple surfaces ©.
contacts @, The stainless steel crown, which consists of a

nickel-chrome alloy, was first introduced by
Humphrey in 1950 @9, Nowadays, stainless steel

(1) Master degree in pedodontics, assistant professor in crowns are used excessively to restore grossly
dentistry college \ Al-Mustansiryah University decayed primary or early permanent teeth in
(2) Master degree in orthodontics, assistant professor in pediatric dentistry.

dentistry college \ Al-Mustansiryah University.

4 X ) However, the intr ion of minimal intervention
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sealed restorations (known as the 'Hall crown
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technique’) has made the use of these restorations
more realistic .

Commonly there are two major types of stainless
steel crowns used either; pre-trimmed type, which
has non-contoured sides but is festooned to follow
a line parallel to the gingival crest; or the pre-

contoured type, which reproduces a cervical
contour similar to that of natural teeth and is also
festooned (912, Pre-contoured stainless steel
crowns are widely used because they are easy to
manipulate and adapt, e.g., the 3M ESPE Stainless
Steel Primary Molar Crown ND-96 (3M ESPE, St.
Paul, MN, USA) and the KIDS CROWN (Shin
hung, Seoul, Korea).

Morphological characteristics of primary teeth are
precious tools for pediatric dentists, orthodontists,
and anthropologists. Regarding the morphology of
the maxillary primary second molars, it is
rhomboidal in shape and resembles the permanent
maxillary first molar in appearance; however, it is
slightly smaller and at the same time larger than the
first primary molar. In contrast to its mesiodistal
measurement at the contact points, the crown is
small at the cervix. Although the mandibular second
molar looks and acts similarly to the mandibular
first permanent molar, the primary tooth appear
smaller in all dimensions when viewed from the
occlusal surface @3). Therefore, an understanding of
the morphologic characteristics of a SSC and the
natural teeth of the patient is required to shorten the
chair time and fit the margin of the stainless steel
crowns. Studies on the morphology and size of the
primary teeth or stainless steel crowns have not
been actively pursued so far, and the existing
studies on the morphology of teeth were primarily
performed by measurements using a caliper 415,
Alternative methods of measurement to the use of a
caliper have been suggested. Nowadays, using the
three dimensional (3D) computed tomography.
Gradually, the use of 3D scanners is increasing and
is now beginning to be used in the morphologic
study of teeth @8, In this technique and after
scanning the object from every angle, measure the
distance, angle, and volume accurately by
reconstructing the 3D image. In comparison with
computed tomography scan (CT scan), 3D scanners
do not require exposure to harmful radiation.
Although 3D scanners have the disadvantage of the
requirement for expensive equipment and software,

20

Veol. 33(1), Maxch 2021

once the operator becomes accustomed to the
process of using the 3D scanner, we can expect to
shorten the time and achieve much more accurate
results upon implementing stainless steel crowns.
In the present study, the main target was to measure
the mesiodistal width of the primary second molar
teeth in Iraqi children aged 8-9 years from Baghdad
city and to compare the values for these dimensions
to the values for the corresponding dimensions of
stainless steel crowns manufacturer by three
different companies of pre-contoured stainless steel
crowns for the second primary molar using a 3D
scanner. The three types of SSCs include (3M SSC,
KIDS CROWN, RIHANI CROWNS) then using 3
SHAPE ANALYZER software program to perform
the measurement.

MATERIAL AND METHODS

The Sample: This cross-sectional study was
conducted on 55 children, 27 were boys, and 28
were girls aged 8-9 years at the mixed dentition
stage from different primary schools in Baghdad\
Iraq, the total teeth selected for the measurement
were 220 maxillary and mandibular second primary
molars. A signed consent form was collected from
parents for approval to participate their children in
the study and to informed about any medical
problems of their children (Appendix).

The selected children for the present study were
with the following criteria:

1- Healthy children without any systemic disease,
depending on the children's medical history given
by their parents.

2- The dentition without any caries, restorations,
hypoplasia, or other dental anomalies.

3- erupted and caries-free primary second molars.
Maxillary and mandibular alginate impressions
were taken for the dentition for the selected
children. The mesiodistal crown measurements of
the second primary molars (E) were performed on
dental models. The research did not include low-
quality casts (14.17:18),

Methods: The Mesiodistal width of each second
primary molar was measured on a dental study cast
for each child at the widest distance between the
contact points (14.19.20),

For the accuracy of the mesiodistal width of each
stainless steel crown, first mounting one of each
size of stainless steel crown from the kit on silicon
impression material (C-silicon Protesil, VANNINI
CENTAL INDUSTRY ITALY), labeled according
to each company and quadrant, then waiting for



J Bagh College Dentistry

complete material
manufacturer instruction to be ready for scanning.
(Figure 1).

setting according to the

Figure 1: mounting and labeling one of each size of
stainless steel crown on silicon impression material.

Scanning of the selected study models and
stainless-steel crown models to perform the
measurement were applied using (D2000,3 shape,
Denmark). To improve the 3D scanning
measurement, a pre-treatment involving a
specialized spray (scan spray NHT HIGH
TECHNOLOGY, Latvia)_to coat the metal surface
was applied (Figure 2). The thickness of the coating
was 15 um. as suggested by the manufacturer, and
thus, we subtracted this thickness from the
measurement results of this study. After the
scanning process, the image was analyzed using 3
SHAPE ORTHO ANALYZER programs to
perform the measurements for the maxillary and
mandibular study casts (Figure 3) and for the
maxillary and mandibular set of stainless steel
crowns (Figure 4).

Figure 2: specialized spray to coat the metal surface
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Figure 3: The maxillary and mandibular cast analyzing
using 3 SHAPE ORTHOANALYZER program.

Figure 4: The maxillary and mandibular SSC set
analyzing using 3 SHAPE ORTHOANALYZER
program.

Each stainless steel crowns kit provide six sizes
2,3,4,5,6,7 and there are certain number of the
crowns for each size, and since the dimensions of
the same-size crowns manufactured by the same
company are equal, two of the stainless steel crowns
of each number were evaluated to increase the
accuracy of the reading. MD measurements were
applied on the second primary molars on the casts,
then the same MD measurements were applied on
the stainless steel crowns from three different
companies(Figure 5): 3M crowns, kids crown and
Rihany crowns for each size of the stainless steel
crowns ( sizes: 2,3,4,5,6,7) .
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The MD dimension representative of each tooth and
stainless steel crown was calculated by measuring
the greatest distance between the midpoints of the
mesial and distal contact points %),

Figure 5: 3M crowns, Kids crowns, Rihany crowns.

Statistical analyses were carried out using the IBM
SPSS Statistics version 26 USA. The descriptive
statistics means, standard deviations, maximum and
minimum values of the mesiodistal width for
primary second molars and the stainless steel
crowns were recorded. For comparison ,Paired
sample t-test were applied to compare between right
and left molars, and independent sample t-test were
applied to compare between boys and girls. One
sample t-test was used to compare the mean values
of MD of the second primary molar with each size
of the stainless steel crowns.

Veol. 33(1), Maxch 2021

RESULTS

For the MD measurement for maxillary and
mandibular right and left second primary molars,
(Table 1) showed the descriptive statistics for the
maxillary right second primary molar (Max RE),
maxillary left second primary molar (Max LE),
mandibular right second primary molar (Man RE)
and mandibular left second primary molar (Man
LE), and the least measurement value was recorded
in the maxillary second primary molars for the girl’s
sample (8.00) mm. with the highest value recorded
in the mandibular second primary molars for the
boys sample (11.60) mm. While the mean values
revealed that the highest mean value recorded for
the mandibular second primary molars in the boy’s
sample (9.83) mm. and the least value for the
maxillary second primary molars in the girls sample
(8.80) mm. Also (Table 1) showed, statistically by
the application of Paired sample t-Test to compare
between the right and left sides of maxillary and
mandibular MD width of second primary molars for
both genders, the comparison revealed a non-
significant difference between sides except in the
maxillary MD measurement in boys’ sample, but
the difference between sides about 0.04 mm.

Table 1: Comparison between right and left sides differences of maxillary and mandibular MD width of second primary

molars for both genders.

MD Sig. MD Sig.
(BOYS) (2- (GIRLYS) (2-
N Min Max Mean SD tailed) N Min Max Mean SD tailed)
Max RE 27  8.29 9.90 9.1926 44561 .043 MaxRE 28 8.00 10.00 8.8182 51159  .318
Max LE 27  8.30 9.87  9.1330 .43137 MaxLE 28 8.00 10.00 8.8007 .52127
Man RE 27 870 1140 9.7833 57805 .093 ManRE 28 850 1150 9.5439 59936  .077
Man LE 27 8.60 11.60 9.8326 .59155 ManLE 28  8.60 1150 9.5732 57915

Table 2: Comparison between the mean MD values of the maxillary and the mandibular second primary molars between

both genders.
Sig. (2- Sig. (2-
Mean tailed) Mean tailed)
Pair 1 Max E 9.1628 .000 Pair 2 Man E 9.8080 .031
boys boys
Max E 8.8095 Man E 9.5586
girls girls
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(Table 2) the comparison between both genders
statistically done by application of the independent
sample t-test to compare the mean value of the
second primary molars , and the result showed a

highly significant difference, with
recorded higher mean values than girls.
One-Sample Test were applied to compare the MD
mean values of the second primary molars for boys’
and girls’ sample in both arches with the MD width
of stainless steel crowns of three manufactures (3M
crowns, kid's crown, Rihany crowns) with, and the
results showed:

1- For the 3M CROWN type, there's a highly
significant difference for all MD measurements
except for size maxillary 2 in boys sample and size
mandibular 3 for the boys sample, which showed a
non-significant difference, although there's a
convergence of values between the mean value of
size mandibular 2 which is about (9.4 mm.) with
that of the girls sample in mandibular second

the boys
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primary molars (9.55 mm.) but statistically showed
a significant difference (Table 3).

2- The measurement of the KIDS CROWN type
showed that there's a highly significant difference
for all MD measurements except for size maxillary
2 in the girls sample and size mandibular 5 for the
boys sample (Table 4).

3- The RIHANY CROWNS type, there's a highly
significant difference for all MD measurement
except for the size mandibular 5 crowns in the boy’s
sample, which is equal values about (9.8 mm.).
Although there's a convergence of values between
the mean value of size mandibular 3, which is about
(9.8 mm.) with that of the girl’s sample in
mandibular second primary molars (9.55 mm.) but
statistically showed a significant difference (Table
5).

Table 3: Comparison between the MD measurements of 3M SSC with second primary molars.

3M Mean Max . Max . 3M Mean Man . Man -
crown ¢ £ G £ WO crown sc B G £ WG
SIZES MD boys girls SIZES MD boys girls
2 9.2 9.1628 .533 8.8095 .000 2 9.4 9.8080 .000 9.5586 .047
3 9.6 9.1628 .000 8.8095 .000 3 9.8 9.8080 .920 9.5586 .003
4 10.0 9.1628 .000 8.8095 .000 4 10.2 9.8080 .000 9.5586 .000
5 104  9.1628 .000 8.8095 .000 5 10.6  9.8080 .000 9.5586 .000
6 108  9.1628 .000 8.8095 .000 6 11.0  9.8080 .000 9.5586 .000
7 112 9.1628 .000 8.8095 .000 7 114 9.8080 .000 9.5586 .000

Table 4: Comparison between the MD measurements of KIDS CROWN SSC with second primary molars.

KIDS Mean Max Sig. (2- Max Sig. (2- KIDS Mean Man Sig. (2- Man  Sig. (2-
CROWN  SsC E tailed) E tailed) CROWN SSC E tailed) E tailed)
SIZES MD  boys girls SIZE MD  boys girls
2 89 9.1628 .000  8.8095 191 2 8.9  9.8080 .000 9.5586 .000
3 9.6  9.1628 .000  8.8095 .000 3 9.1  9.8080 .000 9.5586 .000
4 99 9.1628 .000  8.8095 .000 4 9.4  9.8080 .000 9.5586 .047
5 104 9.1628  .000  8.8095 .000 5 9.9  9.8080 .249 9.5586 .000
6 106 9.1628  .000  8.8095 .000 6 10.2  9.8080 .000 9.5586 .000
7 11 9.1628  .000  8.8095 .000 7 10.5 9.8080 .000 9.5586 .000

Table 5: Comparison between the MD measurements of RIHANY SSC with second primary molars.

RIH. Mean Max E Sig. (2- Max E  Sig. (2- RIH. Mean ManE  Sig.(2- ManE  Sig. (2-
CROWN  SsC Boys  taled)  GIRLS tailed) CROWN e BOYS  tailed) GIRLS tailed)
SIZES MD SIZES MD
2 7.3 9.1628 .000 8.8095 .000 2 7.7 9.8080 .000 9.5586 .000
3 7.6 9.1628 .000 8.8095 .000 3 8.6 9.8080 .000 9.5586 .000
4 8.5 9.1628  .000  8.8095  .000 4 9.3 9.8080 .000  9.5586  .000
5 9.3 9.1628 .024 8.8095 .000 5 9.8 9.8080 .920 9.5586 .003
6 9.5 9.1628  .000  8.8095  .000 6 10.2 9.8080  .000  9.5586  .000
7 9.8 9.1628 .000 8.8095 .000 7 104 9.8080 .000 9.5586 .000
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DISCUSSION

Stainless steel crowns have been commonly used
for the restoration of primary and permanent
posterior teeth since Humphrey's introduction in
1950. No other restoration for primary teeth
compares to the ease of use, longevity, and
dependability of these full coverage crowns % .
The Mesio-distal dimension (MD) have different
terms that have used, such as tooth width 223
Mesiodistal width @4 tooth breadth @ and
mesiodistal crown diameter (7, The greatest
distance between the normal contact areas on the
proximal surfaces of the tooth crowns, measured
parallel to the occlusal plane %, The MD should be
taken with the calipers parallel to both the occlusal
and buccal (vestibular) surfaces, according to some
researchers ?® . According to Moorrees et al. in
1957, MD was calculated by measuring the greatest
distance between the contact points when keeping
calipers parallel to both the occlusal and vestibular
surfaces 4. The three companies of SSC that
selected in the present study were the most
commonly available for the restoration of primary
molars in Irag\ Baghdad; 3M SSC, the KIDS SSC
and the RIHANY crowns.

The most important indications for using SSC as a
restorative material for primary and young
permanent teeth with extensive or multiple caries,
hypoplasia, developmental anomalies, after teeth
that treated with pulpotomy or pulpectomy, teeth
with fractures and for the primary teeth that serve as
abutments for space maintainers, orthodontic
appliances and habit breaking appliances. Recently
the SSC introduced for the hall's technique which is
an alternative form of treating caries in primary
molars that requires the placement of a stainless
steel crown without the need for tooth preparation
or caries removal, and it is limited to asymptomatic
teeth with no symptoms of pulpal inflammation,
necrosis, or periodontal involvement. Dr. Norna
Hall of Scotland was the first to use the technique
in 1988, and it has gradually risen in popularity in
the United Kingdom, showing promise in evidence-
based science €27,

The MD measurement of the second primary
molars:

The mesiodistal width of each molars and Stainless
steel crowns were measured at the widest distance
between the contact points .The MD mean values of
the second primary molars of the boys and girls
groups in the present study showed that there's a
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non-significant difference between right and left
sides for the maxillary and mandibular teeth in both
genders 829 except in boys maxillary second
primary molars the right side slightly larger than the
left side about 0.04mm. with a significant difference
statistically, This comes in accordance with Tejero
et al. study that found significant differences
between right and left teeth for the deciduous
maxillary second molars @9, Accordingly , the left
and right sides mean values of second primary
molars MD were merged together and genders
comparison were performed using independent
sample t-test which revealed high significant
genders difference with the boys recorded higher
MD measurements than girls this finding come in
accordance with other studies found significant
gender differences in the width of the primary
second molars between genders. (31:32.,33,34.35)

The MD measurement of the stainless steel
crowns:

The KIDS CROWN Company it manufactured in
Korea while the 3M CROWNS and RIHANY
CROWNS were made in the UNITED STATES OF
AMERICA. For the primary posterior teeth, these
crowns come in a range of sizes (sizes 2, 3, 4, 5, 6,
7). Since the dimensions of these crowns seem to
have been calculated based on the manufacturing
country's epidemiologic data, the key question here
is whether these crown sizes are appropriate for use
in Iragi children's teeth. In order to explain this, we
measured the mesiodistal (MD) dimensions of
stainless steel crowns of the three mentioned
companies and then compared statistically with the
corresponding values of second primary molars on
the study casts in lraqi children at the mixed
dentition stage.

The results revealed that for the 3M Company, the
MD measurement from size 2-7 the difference
between each size increase 0.4 mm. and the most
suitable size used for the maxillary second primary
molars is number 2 for the boys group with no
significant difference between them, and showed
that the values almost equal 9.2 mm and 9.16 mm
for the Stainless steel crowns and maxillary second
primary molar respectively. At the same time, the
girls group showed a highly significant difference
for all sizes, although there are nearby values in size
2, about 9.2 mm, the MD of the crown with 8.8 mm.
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the MD width of the maxillary second primary
molar. While the mandibular 3M crowns sizes show
no significant difference only in size 3 for the boys
group that recorded equal values about 9.8 mm. for
MD of the stainless steel crowns and mandibular
second primary molar respectively, with a high
significant difference for the remaining sizes 2,
4,5,6,7. Although for the girls group, there's also a
highly significant difference in all sizes with only a
nearby value between crown size 2 about 9.4 mm
with that of mandibular second primary molar MD
dimension about 9.5 mm. This limitation in the
available sizes for Iragi MD measurement of the
second primary molars may be due to the smaller
MD mean values than those of American children
according to previous American studies on white
children ©837),

The kids crown MD measurement found that all the
values in the maxillary crown showed that the
difference between sizes from 2-7 is unequal
number; the increase include 0.7, 0.3, 0.5, 0.3, 0.4
mm between each size. Statistically, there's a highly
significant difference in all sizes except size 2
maxillary crown, which is about 8.9 mm., with the
MD dimension of maxillary second primary molars
about 8.8 mm. in the girl’s group, which show a
non-significant difference statistically. Regarding
the mandibular crown’s MD measurement, the
difference between each size from 2-7 is 0.2, 0.3,
0.5, 0.3, 0.3 mm. The results statistically showed
that, there's a non-significant difference in size 5
crown about 9.9 mm with the corresponding tooth
MD bout 9.8 mm for the boy’s group with a highly
significant difference recorded for the remaining
sizes although size 4 crown about 9.4 mm is nearby
to the MD measurement of the mandibular second
primary molars about 9.5mm. in the girls group.
Also, this limitation in the presence of suitable sizes
for Iraqgi children is the difference in the mean
values of MD measurement in which the Korean
children exhibit a larger MD dimension of the
second primary molars than those of Iragi ¢7).

The measurement for the Rihany crowns, which is
an old company and made in the USA, showed that
the maxillary crowns the differences between sizes
from 2-7 are 0.3, 0.9, 0.8, 0.5, 0.3 mm. while for
mandibular crowns, the difference between each
sizeis 0.9, 0.7, 0.5, 0.4, 0.2mm. after analyzing the
data statistically by comparing between the
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Stainless steel crowns sizes and the MD
measurement of the second primary molars revealed
a highly significant difference for the whole sizes of
the maxillary and mandibular crowns with one
value showed a non -significant difference in size 5
mandibular crown about 9.8 mm. with an equal MD
measurement of second primary molars about 9.8
mm. of the boys group. Also, the maxillary crown
size 5 showed a significant difference with nearby
values 9.3 mm with 9.16 mm. in the boys group.
Another comparable value is seen in the girls group,
the mandibular second primary molars about 9.5
mm. with the MD measurement of size 5
mandibular crown about 9.8mm. From the above,
the preferred sizes that fit the second primary
molars for Iragi children are limited to the small
sizes ranging from 8.8mm. to size 9.8mm. for the
boys and girls’ pediatric patients and these sizes are
the most commonly consumed from the stainless
steel crowns kits. Any modification for the unfitted
size of Stainless steel crowns; smaller or larger size,
lead to lack of adequate marginal adaptation the
tooth, which is considered to be the main cause of
microleakage around these crowns 8. The uses of
large stainless steel crown size 10mm. and above of
the three companies are not applicable for the Iraqi
second primary molars width, but they may be
useful for the first permanent molars in Iraqi
children since the MD of this tooth ranging from
10mm. to 10.6mm. according to a previous Iragi
studies @39, The manufacturing companies must
consider the variations in MD width of the primary
teeth between different populations before the
production of Stainless steel crowns. By doing this,
dental practitioners may save the time consuming
for crown preparation, which is particularly very
important when treating young, uncooperative
children.

CONCLUSIONS

There are not enough scientific researches in our
country about the size measurements of stainless
steel crowns and whether they are suitable for
primary molars of lragi children because such
measurement is useful for clinical practice.
Regarding the MD measurement of stainless steel
crowns, including the three companies that are
widely available in Iraqg, it seems that only a few
smaller sizes were applicable for use in daily
clinical practice for Iraqi children, according to the
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recorded measurement of the present study. Those
facts are essential to know when using SSCs of
standardized size with the aim of avoiding improper
fit crowns. Researches need to be applied using
other stainless steel crown companies to find the

relation

in the mesiodistal measurement with

primary molars of Iragi populations.
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