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INTRODUCTION

Dental caries located on adjacent approximal
teeth surfaces represent one of the most widespread
clinical situations dentists encounter in dental prac-
tice, being located both in the frontal and posterior
areas of the dental arches. They also have the com-
mon name of “mirror caries”, and direct restoration
is the treatment of choice. The high prevalence, as well
as the problems related to the diagnosis and mor-
pho-functional restoration of these substance losses,
led to the idea of carrying out the present study in
order to highlight the perception of dentists regard-
ing the characteristics and challenges they represent.

METHODS

We carried out a cross-sectional study, using a
questionnaire that was distributed to a number of
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110 practicing Romanian dentists, regarding the
prevalence, etiology, diagnosis and therapeutic
approach of carious lesions on adjacent teeth. The
questionnaire contains a number of 30 questions, of
which 18 are with the possibility of choosing only
one answer and 12 are multiple-choice. The ques-
tionnaire's questions were developed based on pre-
vious studies published. Participation in this study
was voluntary, and written informed consent was
obtained from all participating dentists. Of the 110
dentists invited to participate, 63 responded, giving
an overall response rate of 57.27%.

In this article we present the answers and
conclusions of the first 15 questions, related to the
prevalence, risk factors, characteristics, diagnosis
and treatment principles for this type of dental
caries. The second half of the questionnaire focu-
ses on the techniques, the used materials, the life
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span or the causes of failure of the restorations
made.

RESULTS AND DISCUSSION

1. The first question was related to the age of the
study participants and had 6 possible answers rep-
resenting age groups. This question has no rele-
vance on its own, but only together with the rest of
the questionnaire to be able to analyze certain prac-
tical knowledge and preferences for materials and
work techniques resulting from personal experi-
ence. Based on all the data collected in this present
study, we may say that there is a general trend to-
wards new, regardless of age, which reveals that the
dental field is in continuous development, and den-
tist tend to adapt in the light of continuing medical
education, with the aim of offering patients the best
possible treatment (Figure 1).

2. The second question was related to the fre-
quency of occurrence of carious lesions on adja-
cent teeth, respondents having the possibility to
choose on a scale from 1 to 5 how often they encoun-
ter this type of lesion in their daily dental practice.

In the table below, it can be seen that the most
responses were for category 5, i.e. very frequently,
in contrast to category 1, i.e. very rarely, which re-
ceived no response. The weighted average calculat-
ed based on the table is 4.11. Analyzing all these
data, we can conclude that this type of dental caries

63 responses e T—— @ 25-34yo0
@ 35-44y0
) 45-54ayo
@ 55-64y0

#® 65+yo

FIGURE 1. Division by age groups
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FIGURE 2. Frequency of carious lesions on adjacent teeth
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has a very high occurrence in current dental prac-
tice, and that is why it is imperative to know the
clinical characteristics and treatment for adjacent
proximal tooth lesions (Figure 2).

3. The next question was related to the location
of choice for carious lesions on adjacent teeth
and had 6 answer options, multiple answers being
possible. Each response option represented a con-
tact area between two adjacent teeth. The question
received 144 answers divided as follows:

* 26 answers for the approximate surfaces of

the incisors (41.3% of respondents);

» 3 answers for the lateral incisor area — canine

(4.8% of respondents);

* 3 responses for the canine area — first premo-

lar (4.8% of respondents);

* 40 answers for the approximate surfaces of

the premolars (63.5% of the respondents);

* 42 responses for the second premolar — first

molar area (66.7% of respondents);

* 30 answers for the approximate surfaces of

the molars (47.6% of the respondents).

Analyzing the data provided by the question-
naire we can see that most of the answers indicate
the teeth in the lateral area. They present a much
larger interdental contact surface that favors food
and dental biofilm retention under the contact point
and subsequently the appearance of dental caries
[1]. Another problem of this area is represented by
the posterior positioning of the teeth, which leads to
a lack of direct visibility, thus creating both hygiene
problems and early detection failures [2]. In the case
of incisors, dento-alveolar incongruence is a common
problem and a frequent cause of carious lesions in
areas with close interdental contacts (Figure 3).

4. The following question was related to the eti-
ology of this type of dental caries observed in per-
sonal practice in the dental office, with 3 possible
answer options. Of the 63 dentists who responded to
the questionnaire, 44.4% (28) considered that the
main cause of carious lesions on adjacent teeth is

26 (41.3%)

20 (31.7%)
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FIGURE 4. Etiology of dental caries on adjacent teeth on
adjacent teeth

poor general oral hygiene, 31.7% (20) consider the
adjacent proximal caries are a result of a generally
good oral hygiene but with limited areas (1-2 teeth)
incorrectly cleaned for different reasons such as
lack of oral health education or muscle damage and
finally, 23.8% (15) consider dento-alveolar incongru-
ence as the main cause (Figure 4).

Based on these answers, we can state that in the
case of carious lesions on adjacent teeth the main
etiological factor is inadequate or totally absent oral
hygiene. The continuous presence of pathogenic
oral biofilms is the main etiological factor for dem-
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; . 21 (33.3%)
described by patient

Transillumination 15 (23.8%)

0 20

207

26 (41.3%)

40 (63.5%)

42 (66.7%)

30 (40.6%)

30 40 50

ineralization and will lead to loss of hard dental tis-
sues, process that is accelerated in the case of nar-
row, retentive spaces like proximal areas that are
difficult to be correctly cleaned [3,4].

5. The following question is related to the diag-
nostic methods used for superficial and medium
carious lesions and had 4 predefined answers with
the possibility of choosing several options depend-
ing on personal professional experience. It is obvi-
ous that the most used diagnostic method is the clin-
ical examination being preferred by 95.2% (60) of
the doctors who responded to the questionnaire,
followed by the radiological examination chosen by
87.3% (55) of the respondents, then the diagnosis
based on the described symptomatology by patient
33.3% (21) and last but not least by methods of tran-
sillumination of the dental surfaces (Difoti digital
imaging fiber-optic transillumination method) used
by 23.8% (15) of the people surveyed (Figure 5).

Based on the answers, we can see that in the vast
majority of cases, the use of at least 2 methods is
preferred to be able to provide an appropriate diag-
nosis. Clinical examination shows an increased de-
gree of efficiency in the case of medium or advanced

60 (95.2%)

55 (87.3%)

60

FIGURE 5. Diagnostic methods for adjacent dental teeth dental caries



208

caries, which are directly visible or detectable by
probe detection [5]. In the case of superficial or
hard-to-detect lesions, such as those located below
the point of contact, it becomes mandatory to use
additional diagnostic methods that can show the
presence and size of carious processes, the most ef-
fective methods being the radiographic ones [6].
Transillumination methods represent an alterna-
tive, but its efficiency is clearly inferior to imaging
methods. In the case of the symptomatology de-
scribed by the patient, it is only a starting point in
establishing the diagnosis, not a certainty and must
obviously be corroborated with objective data.

6. The next question was related to the connec-
tion between the use of additional means of oral
hygiene and the appearance of dental caries le-
sions on adjacent teeth. The question refers to den-
tal floss, interdental brushes, mouthwash and was a
closed type with 2 answer options. A number of
93.7% (59) of the respondents considered that there
is a direct connection between the non-use of oral
hygiene aids and the appearance of carious lesions
on adjacent teeth, and only 6.3% (4) considered that
the additional oral care aids have no influence at all
(Figure 6).

63 responses

@ Direct connection

@ No connection between
oral hygiene aids and
dental caries on adjacent

. teeth

FIGURE 6. Additional means of oral care and dental caries
on adjacent teeth

Tooth brushing, either manual or electric, en-
sures effective cleaning only of the vestibular, oral
and occlusal surfaces, therefore, the use of auxiliary
means of hygiene, mainly dental floss, is mandatory.
Flossing has the main purpose of removing the bac-
terial microfilm from the proximal surfaces of the
teeth, not just removing interdental food debris as
most patients believe. Also, the self-cleaning pro-
cesses show a much lower effectiveness in the case
of approximate faces, aggravating the retention and
consequently the deposition of bacterial plaque [7].

7. Question number 7 collects information re-
garding the appearance of the two carious lesions
on adjacent teeth. The vast majority of respond-
ents 76.2% (48) believed that initially the lesion ap-
pears on one tooth and this one, untreated, will lead
to affect the adjacent proximal area to which it is in
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close contact; 23.8% (15) consider that the adjacent
dental caries appear simultaneously on both teeth
(Figure 7).

63 responses
@ Simultaneously on both teeth

@ Initially the lesion appears on
one teeth

FIGURE 7. Appearance of the two carious lesions on
adjacent teeth

The occurrence of this kind of lesions on adja-
cent teeth is mainly influenced by the condition of
the two involved teeth. Even if topographically they
are located in the same region, the degree of miner-
alization of the enamel can be different, the amount
of bacterial microfilm at the level of the respective
proximal face is not the same, and self-cleaning does
not take place in the same way. Also, clinically, most
of the time the two lesions are identified in different
evolution stages, confirming that the progression of
the two carious processes is a sequential process.
The appearance of the first proximal enamel and
dentin defect makes the respective dental surface
no longer smooth, which leads to an increase in the
adhesion of the bacterial microfilm [8]. An increased
amount of bacterial plaque at this level will lead
both to a further progression of the dental caries
and also to involving the adjacent tooth proximal
surface.

8. The 8th question refers to how the dentist ex-
plains the diagnosis to the patient: 73% (46) of the
questioned dentists responded that they use the ex-
pression “face-to- face cavities” or “mirror cavities”,
while 27% (17) prefer to use manly medical terms
(Figure 8).

63 responses

® Yes
® no

FIGURE 8. Using ,mirror dental caries” term for adjacent
teeth



RomaNiaN JoURNAL oF StomaToLocy — VoLuMme 69, No. 4, 2023

The use of a language with easy-to-understand
terms is a good method of dentist-patient communi-
cation, as he will understand the diagnosis and the
treatment options much more easily, giving his con-
sent for the treatment in full knowledge of the cause.
Conversely, the use of only familiar, easy-to-under-
stand terms can create the impression of a lack of
medical knowledge, thus reducing the patient's trust
in the attending dentist, therefore it is good that the
use of this type of language comes strictly as a com-
plement to the explanations provided with the help
of medical terms.

9. The next question refers to the stage in which
carious lesions on adjacent teeth are most often
detected. Respondents had the opportunity to
choose one or more answer options and the 105 an-
swers from 63 respondents were divided as follows:
57 answers for medium lesions (90.5% of people
ticked this answer), followed by deep caries with 31
answers (49.2% of people ticked this answer) and
last but not least, superficial lesions with 17 answers
(27% of people ticked this answer) (Figure 9).

Analyzing each answer separately, we can see
that most answers were for combinations between
the medium and another depth (shallow/deep cavi-
ty). These answers support the idea of the successive
appearance of the two dental caries, highlighted by
the lesions different spatial evolution. These data re-
veal the fact that in the vast majority of cases, the
lesions are discovered at the earliest when they
reach a medium depth stage, which often means
that it has become visible or painful, and treatment
is mandatory. Shallow lesions are discovered during
regular check-ups or if the patient presents to the
dental office for another problem, not being painful
or visible in the case of mesial or distal surfaces. [9].
Also, sometimes a shallow proximal dental caries is
discovered while a medium/deep one is treated on
the adjacent tooth.

63 responses

Shallow lesions - 17 (27%)
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10. Number 10 question number in the question-
naire refers to the therapeutic approach of the
two dental caries on adjacent teeth. 85.7% (54) of
the dentists who completed the questionnaire stated
that they prefer to treat both affected teeth simulta-
neously, while 14.3% (9) of them believe that the two
lesions should be treated one by one, in different
treatment sessions (Figure 10).

63 responses

@ One treatmen session

@ Different treatment
sessions

FIGURE 10. Therapeutic approach of dental caries on
adjacent teeth

Treating both lesions simultaneously presents a
series of advantages for both the attending physi-
cian and the patient, such as: increased visibility of
the dental caries through the cavity created on the
adjacent tooth, extended working space, easier in-
sertion of the coronal conformation systems, one
dose of anesthesia for both teeth, a single visit to the
dental office. The actual restoration is done succes-
sively for the two prepared cavities. This question is
only relevant if the patient agrees to treat both teeth
in the same treatment session, as it involves a longer
working time, which can be a challenge for people
with general health problems (diabetes, temporo-
mandibular joint problems) or during pregnancy.

11. The next question of the questionnaire refers
to the treatment operative technique for the den-
tal caries. In this case, the majority of responses, i.e.

Meclum esons _ i (905%)

Deep leSionS _ ” (492%)
0 20

40 60

FIGURE 9. Stage in which dental caries on adjacent teeth are detected
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76.2% (48), were for conservative techniques, 15.9%
(10) for minimally invasive techniques (fissurotomy,
tunnel cavity) and 7.9% (5 respondents) for the con-
ventional cavities preparation described by Black
(Figure 11).

63 responses
@ Conventional cavities Black

@ Conservative techniques

FIGURE 11. Treatment operative for cavities preparation

Currently, all techniques used for direct restora-
tions are based on the principle of dental tissue
economy, supported by the use of dental materials
with chemical adhesion to the substrate. The cavity
prepared for these materials will result strictly from
the removal of affected tissues, preventive exten-
sion and retentive preparation being currently con-
sidered an unnecessary sacrifice of dental hard sub-
stance [10]. As for minimally invasive techniques,
they can only be applied in certain situations and
often require specific instrumentation. For exam-
ple, in the case of tunnel-type cavities, it is manda-
tory that the marginal enamel ridge is unaffected,
the entire preparation being made below it in order
to preserve its integrity. However, due to reduced
visibility and working space, it is possible that areas
of necrotic dentin to remain with subsequent re-
current dental caries. Because of these disadvan-
tages, the rate of use of minimally invasive tech-
niques is quite low, being used more often only in
the case of class I cavities through fissurotomy [11].

63 responses

Rotary handpieces

Hand instruments

Ultrasound
instrumentation

Laser

0 20 40

FIGURE 12. Operative instruments used for cavities preparation

) Minimally invasive techniques
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12. Question number 12 in the questionnaire re-
fers to the operative instruments used for prepar-
ing the cavities and offered the opportunity to
choose several answers to see how different types of
instruments are combined. As expected, rotary hand-
pieces were chosen by all 63 respondents (100%),
followed by conventional hand instruments (exca-
vator, Black spoon) with 27 responses (42.9% of peo-
ple ticked this answer), ultrasound-based instru-
mentation (sonic and ultrasonic abrasion) with 6
answers (9.5% of people checked this answer) and
last but not least, the laser (Er-yag laser) with 3 an-
swers (4.8% of people choose this answer) (Figure 12).

From the collected data it can be seen that rotary
instruments are still the main type of abrasive tools
used by all dentists, given by the high efficiency and
huge variety of burs that make their use possible in
all clinical situations. The other types of instruments
have an auxiliary action compared to the rotary
one. For example, instruments with ultrasonic vi-
brations present a much lower efficiency compared
to rotary instruments, therefore their use in restora-
tive dentistry is limited only to finishing and beve-
ling the cavity walls or finishing and polishing the
final restoration. Hand instruments are currently
used only in very deep cavity areas, near the pulp
chamber or in anxious patients/with mental prob-
lems, who, frightened by the noises produced by the
rotating instruments, risk moving, leading to intra-
operative accidents.

Laser instrumentation is the newest minimally
invasive cavity preparation technique. It presents
multiple advantages, such as minimal sacrifice of
hard tissues, precision, dentine sterilization, mini-
mised patient fear for the drill, blocks dentinal tu-
bules thus prevents dentin hypersensitivity [12].
Unfortunately, the main disadvantage is related to
the very high acquisition price, which is also ob-
served in the questionnaire by the small number of
dentist who use laser technology.

63 (100%)

60 80
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13. The next question of the questionnaire refers
to Class II cavities design and the need for an occlu-
sal retention cavity for composite materials. Of the
63 respondents, 55.6% (35) stated that in the case of
composite materials the retention cavity is no longer
necessary, while 44.4% (28) still consider it neces-
sary for the success of the restoration (Figure 13).

63 responses
@ Retention cavity for adhesive
materials

@ No need for retention cavity

FIGURE 13. Design cavities and the need for occlusal
retention cavity for resin composites

Because composites rely primarily on chemical
retention provided by adhesive systems rather than
mechanical retention, the horizontal retention cavi-
ty in Class II cavities is no longer required. On the
contrary, it is even considered unnecessary sacrifice
of dental hard tissues by conservative techniques.
Conversely, in the case of cavities with very small
dimensions, an occlusal cavity can be created in or-
der to increase the adhesion surface of the compos-
ite material, not to create mechanical retention, and
its dimensions will be reduced [13].

14. Question number 14 is also related to design
cavities and it refers to a situation often encoun-
tered in the case of carious lesions on adjacent teeth,
namely when one of the teeth presents a medium/
deep carious lesion and on the adjacent tooth
surface only a shallow proximal lesion with in-
tact marginal enamel ridge.

In this situation, the majority of responding phy-
sicians, 85.7% (54), prefer to create a class II cavity
for the deeper lesion and a box type cavity for the
superficial one. Conversely, 14.3% (9) consider it
necessary to prepare two Class II cavities regardless
of the depth of the lesions (Figure 14).

The concept of preparing a box shape cavity
starts from the idea of tissue-saving caries manage-
ment approach. If in a situation where the adjacent
tooth is intact we are forced to a conventional Class
II cavity, in the case of dental caries on both adja-
cent teeth we can obtain visibility and direct access
to the shallow lesion through the cavity created on
the more affected adjacent tooth. The benefit ob-
tained is the preservation of the integrity of the
marginal enamel ridge, which provides the tooth
with resistance to occlusal forces [14]. A disadvan-

2N

63 responses
@ Conventional class Il cavities

@ One conventional class Il cavity
and one box shape cavity for
superficial lesion

FIGURE 14. Cavity preparation for a shallow proximal
lesion with intact marginal enamel ridge facing
medium/deep carious lesion and on adjacent tooth

tage of this method is related to the incomplete re-
moval of the affected tissues due to the more diffi-
cult access, which can cause the subsequent
recurrence of caries. Also, the therapeutic approach
in the form of a box is difficult on the distal faces of
the lateral teeth.

15. Question number 15 referred to the isolation
of the operative field method used, so that of the
answers received, 63.5% (40) of respondents prefer
the rubber dam method and 36.5% (23) the absor-
bent method (Figure 15).

63 responses
@ Rubber dam technique

@ Absorbent cotton rolls

FIGURE 15. Isolation methods used in dental caries
treatment on adjacent teeth

The absorbent cotton rolls and saliva ejector, al-
though a simpler technique to use, is less effective in
achieving adequate isolation, so it has been replaced
by the rubber dam method. This system implies
some additional time consumption and patient ob-
jection from the slight discomfort experienced, but
it manages to achieve an almost perfect isolation of
the operative field. This is extremely important for
adhesive techniques, especially for composite res-
ins, thus obtaining a restoration with increased lon-
gevity in the oral cavity [15]. Also, it prevents saliva
which contains microorganisms to penetrate and
persist during restorative stage, preventing recur-
rence of dental caries.
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CONCLUSIONS

This cross-sectional study conducted among den-
tists in Romania indicated that dental caries on adja-
cent teeth are easily recognized and practitioners
are well informed about etiology and modern diag-
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