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ABSTRACT

Introduction. As part of the interproximal assembly, the interdental contact is a morphofunctional component that
contributes to the stabilization of teeth, maintaining the integrity of the dental arch, protecting the papilla, and preventing
food impaction. The aim of the study is to radiologically evaluate the proximal morphology of restored surfaces on lateral
teeth and the positioning of the interdental contact.

Material and methods. The study was performed by analyzing 100 digital bite-wing radiographs that showed proximal
restorations on lateral teeth, which were related to a neighboring tooth in order to mark an interproximal area. The data
obtained were analyzed statistically.

Results. The restored surfaces exhibited a convex emergence profile in 71% of cases, a straight one in 26%, and a concave
in 3%. A harmonious cervical marginal adaptation was observed in 66% of proximal restorations, while 33% showed
defective cervical marginal adaptation. In 81% of cases, interdental contact was identified, while in 19% of cases, it was
absent. Out of the 81 cases that exhibited interdental contact, 34.6% had an anatomical positioning, and 65.4% non-
anatomical one.

Conclusions. The radiological assessment of proximal restorations on lateral teeth and of interdental contacts found
that they do not always meet anatomical requirements and fail to fulfill all qualitative parameters. Concave and straight
emergence profiles of restorations, the presence of invaginations and overhangs at the cervical level, absence of interdental
contact, or its non-anatomical positioning indicate the necessity to revise the principles of restoring proximal surfaces on

lateral teeth by using accessories to restore the interproximal relationship according to the clinical situation.
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Key messages

What is not yet known on the issue addressed in the submit-
ted manuscript

While significant research has been conducted on the anatomy and
function of interdental contacts, there is still limited data on the
radiological evaluation of the proximal morphology of restored
surfaces in lateral teeth. The emergence profile and marginal
adaptation of restorations, as well as the presence of interdental
contact and its positioning are the studied aspects, which have a
great importance in following the biomimetic concept.

The research hypothesis

Restorations of proximal surfaces in lateral teeth exhibit significant
variations in contact area size, emergence profile, location, and
tightness when evaluated radiologically, compared to natural
interdental contacts. The restorations following biomimetic
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principles will demonstrate superior interdental contact integrity, minimizing the risk of food impaction, periodontal issues,
and secondary caries.

The novelty added by manuscript to the already published scientific literature

The novelty of this manuscript lies in its radiological evaluation of the proximal morphology of restored surfaces on lateral
teeth, specifically analyzing the accuracy of interdental contact positioning. While previous studies have described the
anatomical and functional significance of interdental contacts, limited research has focused on their restoration outcomes in
clinical practice. This study contributes new insights into the impact of restorative techniques on interdental contact integrity,

highlighting the importance of biomimetic principles in achieving optimal anatomical and functional rehabilitation.

Introduction

In contemporary medical practice, the most crucial cri-
terion for treatment success is the restoration of the ana-
tomical form and functional value of the affected organ or
system [1, 2]. A significant challenge for dental practitioners
is the restoration of proximal surfaces on lateral teeth, as
the operative treatment of carious lesions focuses on rees-
tablishing the anatomical and physiological characteristics
of interproximal relationships.

The interproximal relationship is defined as the correla-
tion between neighboring teeth of the same dental arch or
the relationship that exists between the mesial surface of
one tooth and the distal surface of the adjacent tooth. As a
fundamental element of the interproximal assembly, the res-
toration of the interdental contact results from understand-
ing its functionality. It is defined as the location where the
maximum prominence area of the mesial or distal contour
of a tooth contacts its adjacent counterpart in the same arch
[3, 4]. Studies have found that the interproximal contact es-
tablished by intact natural teeth takes the form of a point
in individuals up to 20 years old; in individuals aged 20-40
years it is represented by a surface area of 1.5 mm? and in
individuals over 40 years old, it reaches a surface area of
4.5 mm? [5]. This is due to physiological dental movements
during the masticatory process that generate friction be-
tween neighboring teeth at their contact point, transform-
ing the point into a more or less extended surface, which
is determined by the direction and axis of movements. In
the case of lateral teeth, the predominant axis is transversal,
resulting in movements towards the free surfaces. Physio-
logical mobility is higher in erupting teeth, in women com-
pared to men, in children compared to adults, and is lower
in teeth without antagonists or those with severe attrition.
Measurements taken in individuals aged 45-50 years with a
healthy oral cavity and complete dentition have shown 10
mm of enamel abrasion from the contact areas of teeth in
one arch. This is approximately 0.38 mm per contact area of
each tooth [4, 6]. Thus, in older individuals, the contact area
has a larger and flatter surface [7].

Anatomically, the contact surface is located at the level of
the maximum contour of the proximal surfaces. For lateral
teeth, it is positioned at the transition between the middle
and occlusal third of the cervico-occlusal distance and at
the transition between the middle and buccal third of the
buccal-oral distance [8]. Some studies have found that the
size, location, and shape of contact areas also depend on the

anatomical contours and convergence of proximal surfaces,
respectively, the mesial or distal placement [9].

The importance of properly restoring the interdental
contact is determined by the series of its functions:

= stabilizes the position of the teeth, facilitating the

transmission of masticatory forces;

= maintains the integrity of the dental arch;

= prevents food impaction, which in turn can cause

masticatory discomfort, recurrent dental caries,
periodontal disease, or lead to dental migration;

= protects the interdental papilla by diverting food to-

wards the buccal and oral direction, preventing trau-
ma and inflammation [4, 7, 10].

Alongside anatomical positioning, an essential criterion
is the tightness of interdental contact. A sufficiently tight
proximal contact resists separation forces during mastica-
tion and prevents food impaction. Lack of contact or insuffi-
cient tightness is associated with periodontal disease, tooth
tilting, disturbance of occlusal relationships with antago-
nists, and retention of bacterial plaque in the interproximal
space [11].

Thus, the cornerstone in interdental contact manage-
ment is adhering to the biomimetic concept, which involves
restoring of the damaged portions of the tooth according to
the natural tooth’s characteristics regarding appearance,
biomechanical competencies, and function [12].

The purpose of the study was to radiologically evaluate
the proximal morphology of restored surfaces on lateral
teeth and the positioning of interdental contact.

Material and methods

The study included 100 digital bite-wing radiographs,
which according to the literature, are the most effective
for the diagnosis of proximal lesions on lateral teeth, the
assessment of qualitative parameters of proximal resto-
rations, as well as the positioning of the contact area. Bite-
wing radiographs were selected based on the presence of
proximal restorations on lateral teeth which were related to
a neighboring tooth, marking an interproximal area. They
included the I premolar - Il molar area and were taken over
the course of one year.

The restorations were analyzed according to their loca-
tion:

= at the level of molars or premolars;

= in the upper or lower arch;

= on the mesial or distal surface.
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The proximal morphology of the restorations was evalu-
ated by assessing the emergence profile categorized as con-
cave, convey, or straight surface. Similarly, the cervical mar-
ginal adaptation of the restoration was studied by evaluat-
ing the presence of a harmonious transition between tooth
and restoration or a visible radiographic overhang (Fig. 1),
with the calculation of its size.

The adjacent tooth to the restoration was assessed as:

= intact tooth without proximal cavity lesion (Fig. 2);

= tooth with proximal restoration (the emergence pro-

file of the restoration was determined) (Fig. 3);

= tooth with crown coverage (the emergence profile of

the crown was determined).

Subsequently, the interdental contact was analyzed by
evaluating its presence or absence (Fig. 4), as well as its po-
sitioning in the cervico-occlusal direction, with the estab-

Fig. 1 Bitewing radiography. Distal restoration in tooth 45 with
the presence of overhang.

Note: Red line - overhang.
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lishment of anatomical or non-anatomical localization.

For lateral teeth, where the contact area is anatomically
positioned at the maximum contour of the proximal surfac-
es and at the transition between the middle and occlusal
third of the cervico-occlusal distance, three distances were
calculated (Fig. 5):

= distance between adjacent teeth at the cemen-

to-enamel junction (CEJ);

= distance from the CE] to the middle of the contact

area;

= distance from the CE] to the occlusal edge, along the

cervico-occlusal distance.

To calculate the middle of the cervico-occlusal distance,
the following formula was applied:

Distance from the CE] to the occlusal edge

Middle of the cervico — occlusal distance =

Fig. 3. Bitewing radiography.

Distal restorations in teeth 24, 25, 26 with adjacent teeth with proximal
restorations.

Fig. 2. Bitewing radiography.

Mesial restoration (convex emergence profile) in tooth 16 with intact
adjacent tooth. Mesial restoration (convex emergence profile) in tooth 46
with intact adjacent tooth.

Fig. 4. Bitewing radiography.

Proximal restorations with the absence of interdental contact between
teeth 25-26, 35-36.
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To calculate the occlusal third of the cervico-occlusal dis-
tance, the following formula was applied:

distance from the CEJ to the occlusal edge
3

occlusal third of the cervicoocclusal distance =

Thus, the anatomical positioning of the interdental con-
tact was considered to fall within the interval between the
point representing the middle of the cervico-occlusal dis-
tance and the point representing 2/3 of the cervico-occlusal
distance, calculated from the cervical level.

The obtained data were subjected to statistical evalua-
tion with the software Epi Info 7.2 and Microsoft Excel 2019
in order to establish statistical differences in the sample
studied. For this, a95% confidence interval was calculat-
ed. A significant level (p-value) of 0.05 was set to indicate
whether the observed differences were statistically signif-
icant.

Fig.5 Bitewing radiography. Distances measurements.

Note: Blue line - distance between adjacent teeth at the cemento-enamel
Jjunction (CEJ). Yellow line - distance from the CE] to the middle of the contact
area. Red line - distance from the CE] to the occlusal edge, along the cervico-
occlusal distance.

Results

By analyzing the proximal restorations’ location based
on the obtained data from 100 bite-wing radiographies, the
following results were obtained.

Analysis of proximal restorations regarding their loca-
tion. Table 1 shows the data at the level of molars or pre-
molars.

Table 1. Location of restoration according to tooth type.
Molar or premolar Abs. Percent Exact95% LCL Exact95% UCL

Molar 42 42,0 % 32,2% 52,3%
Premolar 58 58,0 % 47,7 % 67,8 %
TOTAL 100 100,00 %

Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
95% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant.
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The table provides data on the distribution of resto-
rations at the level of molars and premolars in a sample,
where restorations at the molar level represent 42.0%
(95% CI: 32.2-52.3) of the total 100 observations, while res-
torations at the premolar level are present in 58.0% (95%
Cl: 47.7-67.8) of cases.

By comparing the confidence intervals, it can be assessed
if there is a statistically significant difference between the
proportions of restorations at the molar and premolar lev-
els. In this case, the two 95% confidence intervals overlap,
indicating that there is no significant difference between
the frequency of restorations at the molar and premolar
levels in the sample studied (p>0.05). Table 2 demonstrates
the data at the level of the upper or lower arch.

Table 2. Location of restoration according to the dental arch.

Upper or lower Abs. Percent Exact95% LCL Exact95% UCL
dental arch

Upper dental arch 61 61,0 % 50,7 % 70,6 %
Lower dental arch 39 39,0 % 29,4 % 49,3 %
TOTAL 100 100,00

%
Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
95% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant.

The table provides data on the distribution of resto-
rations in the upper or lower arch in a sample, where res-
torations in the upper arch represent 61.0% (95% CI: 50.7-
70.6) of the total 100 observations, while restorations in
the lower arch are present in 39.0% (95% CI: 29.4-49.3) of
the cases. In this case, the two intervals do not overlap, in-
dicating a difference (p < 0.05) between the frequency of
restorations in the upper and lower arches in the studied
sample. Table 3 represents the data at the level of mesial or
distal surface.

Table 3. Location of restoration according to the proximal surface of the
tooth

Mesial or distal Abs. Percent Exact95% LCL Exact95% UCL

surface
Mesial surface 40  40,0% 30,3 % 50,3 %
Distal surface 60 60,0 % 49,7 % 69,7 %
TOTAL 100 100,00 %

Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
95% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant

The table presents the distribution of restorations based
on the location on the mesial or distal surface of the tooth in
a sample studied. Restorations on the mesial surface of the
tooth constitute 40.0% (95% CI: 30.3-50.3) of the total 100
observations, while restorations on the distal surface repre-
sent 60.0% (95% CI: 49.7-69.7). In this context, the fact that
the two intervals almost do not overlap suggests an insignif-
icant difference in the frequency of restoration localization
on the mesial or distal surfaces in the studied sample.
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Table 4. Emergence profile of the restored surface.

Convex, concave or ~ Abs.  Percent Exact 95% Exact 95%
straight LCL UCL
Convex 71 71,0% 61,1% 79,6 %
Concave 3 3,0 % 0,6 % 8,5%
Straight 26 26,0% 17,7 % 35,7 %

TOTAL 100 100,00 %

Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
95% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant.

Table 4 provides the distribution of convex, concave,
and straight emergence profiles of the restored surface in a
studied sample. Out of a total of 100 observations, the con-
vex emergence profile is the most common, representing
71.0% (95% CI: 61.1-79.6), followed by the straight emer-
gence profile at 26.0% (95% CI: 17.7-35.7), and the concave
emergence profile at 3.0% (95% CI: 0.6-8.5). In this case,
the three confidence intervals do not completely overlap,
indicating a possible significant difference in the frequency
of these profiles in the studied sample (p < 0.05).

This suggests that the convex emergence profile of the
restored surface is the most commonly encountered, while
the concave emergence profile is the least encountered.
However, to confirm these observations and assess the sta-
tistical significance of the observed differences, it is advis-
able to use additional statistical methods such as hypothe-
sis testing or regression analysis.

Table 5. Cervical marginal adaptation of the proximal restoration.

Adapted, overhang, Abs.  Percent Exact 95% Exact 95%

invagination LCL UCL
A 66 66,0 % 558 % 75,2 %
1(0,4) 1 1,0 % 0,0 % 5,4 %
0(0,1) 3 3,0% 0,6 % 8,5 %
0(0,2) 4 4,0 % 1,1% 9,9 %
0(0,3) 6 6,0 % 2,2 % 12,6 %
0(0,4) 5 50 % 1,6 % 11,3 %
0(0,5) 5 5,0 % 1,6 % 11,3 %
0(0,6) 4 4,0% 1,1% 9,9 %
0(0,7) 1 1,0 % 0,0 % 5,4 %
0(0,8) 1 1,0 % 0,0 % 54 %
0(0,9) 3 3,0% 0,6 % 8,5 %
0(1,1) 1 1,0 % 0,0 % 54 %
TOTAL 100 100,00 %

Note: A - adapted, O - overhang, I - invagination; Abs - absolute value;
LCL - Lower Confidence Limit; UCL - Upper Confidence Limit. Statistical
evaluation was performed with the software Epi Info 7.2. Descriptive
analysis was provided. Confidence Interval (Cl) - 95% was calculated. A
significant level (p-value) of 0.05 was considered statistically significant.

Table 5 provides the distribution of cervical marginal
adaptations of proximal restorations in a studied sample,
where “A” represents harmonious adaptation, “0” rep-
resents the presence of an overhang, and “I” represents the
presence of an invagination at the cervical level.

Out of a total of 100 observations, harmonious adapta-
tion “A” is the most commonly encountered, representing
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66.0% (95% CI: 55.8-75.2). The presence of invagination
“I” and the presence of an overhang “0” are less frequent,
representing 1.0% (95% CI: 0.0-5.4) and 3.0% (95% CI: 0.6-
8.5) respectively.

The difference between the observed frequencies sug-
gests that harmonious cervical marginal adaptation of the
restoration is predominant (p < 0.05) compared to the oth-
er two types of adaptation. However, 34% of cases show a
non-harmonious cervical marginal adaptation, represented
by an overhang or invagination.

Table 6. Adjacent tooth to the restored proximal surface.
Intact, restoration, Abs. Percent Exact95% LCL Exact95% UCL

crown
In 35 35,0 % 25,7 % 45,2 %
R 61 61,0 % 50,7 % 70,6 %
Co 4 4,0 % 1,1% 9,9 %
TOTAL 100 100,00 %

Note: In - intact, R - restoration, Co - crown; Abs - absolute value; LCL

- Lower Confidence Limit; UCL - Upper Confidence Limit. Statistical
evaluation was performed with the software Epi Info 7.2. Descriptive
analysis was provided. Confidence Interval (Cl) - 95% was calculated. A
significant level (p-value) of 0.05 was considered statistically significant.

Table 6 provides the distribution of the adjacent tooth’s
condition to the restored proximal surface, which can be in-
tact “In”, restored “R”, or having a crown “Co”, in a studied
sample.

Out of a total of 100 observations, it is underlined that the
majority of adjacent teeth are restored, representing 61.0%
(95% CI: 50.7-70.6). The intact adjacent tooth constitutes
35.0% (95% CI: 25.7-45.2), while the presence of a crown is
observed in 4.0% (95% CI: 1.1-9.9) of cases. This distribution
suggests that the restored adjacent tooth is the most com-
monly encountered (p < 0.05) among the adjacent teeth, fol-
lowed by the intact adjacent tooth and the one with a crown.

Table 7. Emergence profile of the adjacent tooth surface (convex,
concave, straight).

Adjacent tooth Abs.  Percent Exact95% LCL Exact 95% UCL
surface convex,

concave, straight

Convex 84 84,0 % 75,3 % 90,6 %
Straight 16 16,0 % 9,4 % 24,7 %
TOTAL 100 100,00 %

Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
95% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant.

Table 7 provides data on the distribution of the emer-
gence profile of the adjacent tooth surface in a specific sam-
ple, classifying the surfaces as convex, concave, or straight.
Out of a total of 100 observations, it can be noted that the
surfaces of the adjacent tooth are predominantly convex,
representing 84.0% (95% CI: 75.3-90.6) of the total. In con-
trast, straight surfaces are recorded in a smaller proportion,
accounting for only 16.0% (95% CI: 9.4-24.7), while con-
cave surfaces are absent.
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These findings indicate that convex surfaces are the most
common (p < 0.05) among the adjacent teeth, suggesting a
predominant trend towards this shape. At the same time,
straight surfaces are less common in this sample.

Table 8. Interdental contact (presence, absence).

Presence, absence of Abs. Percent Exact95% LCL Exact95% UCL
interdental contact

Presence 81 81,0 % 71,9 % 88,2 %
Absence 19 19,0 % 11,8 % 28,1 %
TOTAL 100 100,00 %

Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
95% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant.

Table 8 presents the distribution of interdental con-
tact in a studied sample, categorizing the contact as either
“present” or “absent”. Out of a total of 100 observations, it
is observed that the majority of interproximal relationships
have interdental contacts, representing 81.0% (95% CI:
71.9-88.2). In contrast, the absence of interdental contact is
observed in 19.0% (95% CI: 11.8-28.1) of cases.

These findings suggest that in the majority of cases,
there is interdental contact (p < 0.05). However, it is import-
ant to note that approximately one-fifth of cases exhibit the
absence of the contact.

Table 9. Distance between adjacent teeth at the CEJ.

Distance, mm Abs. Percent Exact95% LCL Exact 95% UCL
0,5-1 3 3,0% 0,6 % 8,5 %
1,1-1,5 18 18,0 % 11,0 % 26,9 %
1,6-2,0 42 42,0 % 32,2% 52,3 %
2,1-2,5 31 31,0 % 22,1 % 41,0 %
2,6-3,0 3 3,0 % 0,6 % 8,5%
>3 3 3,0% 0,6 % 8,5 %

TOTAL 100 100,00 %

Note: CE] - cemento-enamel junction; Abs - absolute value; LCL - Lower
Confidence Limit; UCL - Upper Confidence Limit. Statistical evaluation
was performed with the software Epi Info 7.2. Descriptive analysis was
provided. Confidence Interval (CI) - 95% was calculated. A significant
level (p-value) of 0.05 was considered statistically significant.

Table 9 provides information on the distribution of the
distance between adjacent teeth at the cemento-enamel
junction (CEJ]). The distance is divided into intervals to al-
low for a more detailed analysis of the distribution of these
measurements.

Out of the 100 recorded observations, it can be empha-
sized that the intervals 1.6-2.0 and 2.1-2.5 dominate the
distribution, representing 42.0% (95% CI: 32.2-52.3) and
31.0% (95% CI: 22.1-41.0) of the total sample, respectively.
This suggests that the majority of distances between adja-
cent teeth at the CE]J fall within these intervals.

Additionally, it can be noticed that smaller intervals,
such as 0.5-1 and 1.1-1.5, represent lower percentages of
the total sample, indicating that smaller distances are less
common in this study. The intervals represent 3.0% (95%
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CI: 0.6-8.5) and 18.0% (95% CI: 11.0-26.9) of the sample,
respectively.

Regarding larger values, from 2.6-3.0 and above 3, these
are less frequently encountered, each representing 3.0%
(95% CI: 0.6-8.5) of the sample. This may suggest the pres-
ence of some exceptional cases where the distance between
teeth is greater.

Table 10. Mean and median of the distance between adjacent teeth at
the CEJ.

Obs Mean StdDev Min Median Max

Distance between adjacent 100 1,8 0,5 0,8 1,8 4,4
teeth at the level of CE]

Note: CE] - cemento-enamel junction; Abs - absolute value; LCL - Lower
Confidence Limit; UCL - Upper Confidence Limit. Statistical evaluation
was performed with the software Epi Info 7.2. Descriptive analysis was
provided. Confidence Interval (CI) - 95% was calculated. A significant
level (p-value) of 0.05 was considered statistically significant.

These data provide insight into the distribution of the
distance between adjacent teeth at the CE] within the sam-
ple studied. The mean distance between adjacent teeth at
the CE] is approximately 1.8 mm, with a standard deviation
of 0.5, indicating that the majority of observations clusters
are around mean value, with moderate dispersion. There is
significant variation in the distance between adjacent teeth
within the sample, with a minimum recorded value of 0.8
and a maximum value of 4.4. This variation demonstrates
significant differences in tooth spacing among the analyzed
cases.

The median distance between teeth at the CE] is 1.8, in-
dicating that half of the observations have a distance less
than or equal to 1.8, while the other half have a distance
greater than or equal to 1.8. This highlights a relatively bal-
anced distribution of data around the median.

Table 11. Positioning of the interdental contact (anatomical, non-
anatomical).

Anatomical, non-  Abs. Percent Exact95% LCL Exact95% UCL

anatomical
Anatomical 28  34,6% 24,3 % 46,0 %
Non-anatomical 53 65,4 % 54,0 % 75,7 %
TOTAL 81 100,00 %

Note: Abs - absolute value; LCL - Lower Confidence Limit; UCL - Upper
Confidence Limit. Statistical evaluation was performed with the software
Epi Info 7.2. Descriptive analysis was provided. Confidence Interval (CI) -
959% was calculated. A significant level (p-value) of 0.05 was considered
statistically significant.

The table presents the distribution of the positioning of
the interdental contact within the studied sample, classified
into anatomical and non-anatomical. In this category, ana-
tomical positioning accounts for 35.0% (95% Cl: 24.7-46.5)
out of a total of 81 observations, indicating that approxi-
mately one-third of dental contacts are considered anatom-
ically positioned. The distribution (p < 0.05) is dominated
by non-anatomical positioning which represents 65.0%
(95% CI: 53.5-75.3) of the total sample. This suggests that
the majority of dental contacts are positioned in a manner
considered non-anatomical.
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Discussion

Reproducing an anatomical proximal contour represents
a primary objective in proximal restorations and is crucial
for maintaining the health of the underlying periodontal tis-
sues [13]. Similarly, it minimizes the risk of recurrent caries
as a complex multifactorial process that requires careful
analysis of the restoration, along with the chemical and bac-
terial effects of the oral environment [14].

The results of the study showed that restorations at the
level of lateral teeth are more commonly encountered in
the upper dental arch than in the lower one and on distal
surfaces more than mesial ones. The increased frequency of
carious lesions in the upper teeth underlines the necessity
for restorative treatment. This finding may be influenced
by the reduced visibility of teeth in the upper arch by the
patient, leading to late detection of carious processes and
delayed referral to the dentist for treatment. The prevalence
on distal surfaces is determined by poorer oral hygiene in
this region, with difficulties in using adjunctive oral hygiene
aids such as floss and interdental brushes. This increases
the risk of bacterial plaque accumulation, which is the de-
termining factor in the onset of carious process.

Regarding the evaluation of the emergence profile of
the restored surfaces, a predominance of the convex pro-
file, considered anatomical, was observed. However, a fairly
high percentage of straight and concave profiles, classified
as non-anatomical, were also evident. This leads to the diffi-
culty of achieving an anatomical interdental contact, which
according to the definition is formed by the maximum prox-
imal prominence areas of the adjacent teeth.

The cervical marginal adaptation of restorations may
present either a harmonious transition between the tooth
and the restoration or the presence of an invagination and
cervical overhang. These irregularities represent plaque re-
tention areas, making oral hygiene challenging and poten-
tially leading to restoration displacement, jeopardizing the
success of restorative treatment and its maintenance over
time. Mjor et al. reported that the gingival wall of the proxi-
mal restoration on lateral teeth is the most common site of
recurrent caries [15-17].

The data obtained in the current study are consistent
with those reported in a previous cross-sectional study,
which highlighted that one-third of the analyzed proximal
restorations had secondary marginal overhangs [18]. The
occurrence of such areas of unsatisfactory marginal adap-
tation is conditioned by factors centered on the dentist, re-
vealing gaps in following the principles of proximal surface
restoration in lateral teeth, including the inappropriate use
of matrices, interdental wedges, and separation rings de-
pending on the present clinical situation.

As a result of obtaining a deficient emergence profile
and unsatisfactory marginal adaptation, cases of missing
interdental contact were noted. However, its presence pre-
vails in the conducted study, indicating that even in the case
of a deficient emergence profile, an interdental contact can
be achieved. Nevertheless, it is essential to evaluate the
contact’s tightness, which is much more important than its
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mere presence. Studies have concluded that the presence
and tightness of the interdental contact are determined by
the type of restored tooth, its location, the time of day when
it was restored, the periodontal status of the tooth, and
manifest a high degree of individual variability [8].

Similarly, the positioning of the contact area plays an
essential role in performing its functions. The respective
study found that in the majority of cases, the interdental
contact was present, but it corresponded to a non-anatom-
ical positioning, which prevailed over the anatomical one.
This finding may also be influenced by the distance between
adjacent teeth at the CEJ, so that a greater distance requires
the use of special anatomical sectional matrices with larger
curvatures, which are not possessed by every practitioner.
Thus, the distance influences the presence of the interden-
tal contact and its anatomical positioning.

Conclusions

The radiological assessment of proximal restorations on
lateral teeth and of interdental contacts found that they do
not always meet anatomical requirements and fail to fulfill
all qualitative parameters. Concave and straight emergence
profiles of restorations, the presence of invaginations and
overhangs at the cervical level, absence of interdental con-
tact, or its non-anatomical positioning indicate the necessi-
ty to revise the principles of restoring proximal surfaces on
lateral teeth, by using accessories to restore the interproxi-
mal relationship according to the clinical situation.
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