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Abstract

Introduction: Initial proximal caries is both diagnostic and therapeutic challenge. The disadvantages of the conventional methods
for caries detection and the development of technologies led to the creation of contemporary optical devices for early caries detection.

Aim: In vitro comparison of the diagnostic accuracy of several methods for early proximal caries detection - visual-tactile, bitewing
radiography and laser fluorescence device (DIAGNOdent pen).

Materials and methods: Fifty-eight proximal surfaces of extracted human permanent premolars and molars were examined by two
examiners using visual inspection, bitewing radiography, DIAGNOdent with proximal contact, and DIAGNOdent directly in the lesion.
Results were compared with the histological gold standard. Statistical analysis with ROC curve, sensitivity, specificity and diagnostic
accuracy of each detection method was performed. Analysis was conducted in 3 diagnostic thresholds - initial, developed and advanced
demineralization.

Results: Sensitivity of visual inspection was 16%-33%, specificity 93.3%-100%, sensitivity of bitewing radiography 54%-67%, speci-
ficity 93%-94%, sensitivity of DIAGNOdent with proximal surfaces in contact 88%-91%, specificity 79%-89%, sensitivity of DIAG-
NOdent directly 89%-92.5%, specificity 81.29%-93%. The highest diagnostic accuracy, increasing with the rise of the level of demin-
eralization, was shown by DIAGNOdent directly, followed by DIAGNOdent with proximal contact, bitewing radiography, and visual
inspection with the lowest accuracy.

Conclusion: The use of contemporary diagnostic devices significantly increases the possibility for early detection of proximal lesions.
DIAGNOdent can be used as an adjunct to and increasing the diagnostic accuracy of the conventional caries detection methods.
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INTRODUCTION non-invasive and micro-invasive treatment methods can

be applied. Early caries diagnostics needs caries detection
Initial proximal caries is both a diagnostic and therapeu-  devices. Direct visual inspection and examination of the
tic challenge. The knowledge about the caries process and  proximal surface is not possible because of the wide contact
the invention of new dental materials make non-invasive  area. Bitewing radiography, which is considered a gold stan-
treatment of non-cavitated proximal caries possible. Caries  dard in diagnosing proximal caries, tends to underestimate
must be detected at its earliest stage of development so that  the real lesion depth and exposes the patient to ionizing
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radiation. The disadvantages of the conventional methods
for caries detection and the development of technologies
led to the creation of modern optical devices for early caries
detection. One of these methods is the laser fluorescence
method with DIAGNOdent pen (KaVo, Biberach, Germa-
ny) which generates laser light with a wavelength of 655
nm. The laser light is absorbed by both organic and inor-
ganic tooth substances, and re-emitted as a fluorescent sig-
nal within the infrared region, which is then transformed
into a digital value from 0 to 99 on a display with a moment
and a peak value. The caries process alters the amount of
fluorescence, which is measured as an elevated reading —
the higher the number, the deeper the lesion.!

AIM

In vitro comparison of the diagnostic accuracy of several
methods for early proximal caries detection - visual-tactile
inspection, bitewing radiography, the laser fluorescence de-
vice (DIAGNOdent pen), using the histological examina-
tion as a gold standard.

MATERIALS AND METHODS

Thirty-one extracted human permanent premolars and
molars without visible cavitations and obturations on the
proximal surfaces, stored into 0.1% of thymol solution were
examined in the study. Soft tissues and calculus were re-
moved (with an ultrasound device) and teeth were polished
with polishing rubbers and fluoride free paste. The mesial
and distal surfaces were examined for white spot lesions
on at least one of the proximal surfaces. From all the six-
ty-two surfaces, four were cavitated and excluded from the
study, thus fifty-eight proximal surfaces finally participated
in the study. Plastic impression trays were used to simulate
jaws, and silicone impression material was used as a base to
include teeth in a dental row with proximal surfaces con-
tacting each other. Three teeth (a premolar and two mo-
lars) were placed in each tray. Proximal tooth contact was
checked with dental floss.

Proximal surfaces were examined by two independent
examiners with the following diagnostic methods:

Visual-tactile examination

Each proximal surface was assessed at a distance of 30 cm
from the examiner’s eyes, with no magnification, but ade-
quate illumination from the light reflector. Surfaces were
first examined wet, then air-dried for five seconds and in-
spected again. Visual examination was aided by a rounded
tip dental probe to evaluate the surface smoothness. ICDAS
(International Caries Detection and Assessment System)*
was used with the following codes:

0 - Sound enamel, no visual changes in translucency
even after prolonged drying - corresponds to EO.

Methods for Initial Proximal Caries Detection

1 - First visual changes in enamel (carious opacity), vis-
ible only after prolonged drying, not present on a wet sur-
face - corresponds to E1.

2 - Distinct visual changes in enamel when wet - car-
ious opacity or discoloration, not consistent with clinical
appearance of sound enamel, corresponds to E2 or D1.

3 - Initial breakdown in enamel due to caries with no
visible dentine - cavitated lesion.

4 - Underlying dark shadow from dentin with or with-
out enamel breakdown - corresponds to D1 and partici-
pates in the study, if not cavitated.

Bitewing radiography

Digital bitewing radiographs were taken using photosen-
sitive phosphor plate system (Diirr Dental) and individual
X-ray holder (Icon X-Ray Holder, DMG). The Planmeca
dental X-ray machine operated at 60 kV, 2 mA, 0.315 s.
exposition time, focus-to-film distance — 20 cm. Radio-
graphic interpretations were made on a computer screen,
using Diirr Dental computer program at x2 magnification.
Criteria for radiographic interpretations were set according
to Pitts, 1984.°

RO - No radiolucency- no caries — corresponds to EO.

R1 - Zone of increased radiolucency confined to the
outer half of the enamel - corresponds to EI.

R2 - Zone of increased radiolucency involving both in-
ner and outer halves of the enamel, including lesion, ex-
tending up to, but not beyond the dentino-enamel junction
- corresponds to E2.

R3 - Zone of increased radiolucency penetrating the
enamel and dentino-enamel junction and progressing into
the dentine - corresponds to D1.

Laser fluorescent examination
(DIAGNOdent pen) with teeth
in proximal contact

The tip A for proximal surfaces was used according to the
manufacturer’s instructions. Measurements with the DI-
AGNOdent pen were carried out as follows: first, the device
was calibrated for every tooth using a ceramic reference.
The fluorescence of a sound spot on the coronal part of the
facial surface (zero value) was recorded. For the measure-
ment, the tip of the device was introduced from the facial
side of the proximal surface and moved towards the other
side underneath the contact area. The peak value was regis-
tered. The procedure was then repeated from the oral side.
The highest peak value was taken for further analysis. The
extent of caries was determined according to the following
scores®:

Readings from 0-7 - no changes in enamel - corre-
sponds to EO.

Readings from 8-10 - initial demineralization - corre-
sponds to E1.
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Readings from 11-15 - developed demineralization -
corresponds to E2.

Readings from 16 and more - advanced demineraliza-
tion, affecting also dentine - corresponds to D1.

Laser fluorescent examination
(DIAGNOdent pen) directly in the caries
lesion

The measurement was performed before placing the teeth
in a dental row with proximal surfaces contacting each
other. The tip was applied directly onto the lesion on the
tooth’s proximal surface. The highest reading was record-
ed. The device was again calibrated and standardized before
measuring each proximal surface respecting the manufac-
turer s instructions.

Histological examination of lesion depth

After the examination of the proximal surfaces with the de-
scribed methods for caries detection, the roots of the teeth
were removed and the crowns were cut in a mesio-distal di-
rection, across the caries lesions perpendicular to the sur-
face. A microtome for cutting hard dental tissues Leica SP
1600 was used. Two halves of each lesion were produced.
Subsequently, cut surfaces were examined by a stereomi-
croscope (x16 magnification) and classified with respect
to histological lesion extension, according to the criteria,
described by Russel and Pitts®”:

CO0 - No caries lesion - corresponds to EO

C1 - Caries lesion in the outer half of the enamel - cor-
responds to E1

C2 - Caries lesion into the inner part of enamel, but not
involving dentine - corresponds to E2

C3 - Caries lesion through enamel and dentine - corre-
sponds to D1

Data analysis was performed with statistical program
IBM SPSS, version 25 (2017)%, specialized program for
medical analysis MedCalc version 18.11.3 (2019)° and sta-
tistical program Minitab version 18.1 (2017).

The examination of the proximal surfaces was conduct-
ed by two independent examiners according to the scores
described above. The extent of correlation between the two
examiners was established by calculating the Interclass
Correlation Coefficient (ICC) with specialized medical sta-
tistical program Medcal version 18.11.6.

The diagnostic accuracy of the detection methods was
compared to the histological evaluation, which served as
a gold standard. To achieve this aim, analysis with ROC
curve was performed and sensitivity, specificity and diag-
nostic accuracy of each detection method were calculated.
Sensitivity is defined as the probability that a test result will
be positive when the disease is present (true positive rate).
Specificity is defined as the probability that a test result will
be negative when the disease is not present (true negative

rate). The ROC curve is a fundamental tool for diagnos-
tic test evaluation. In a ROC curve the true positive rate
(sensitivity) is plotted in function of the false positive rate
(100-specificity) for different cut-off points of a parameter.
Each point on the ROC curve represents a sensitivity/speci-
ficity pair corresponding to a particular decision threshold.
The area under the ROC curve (AUC) is a measure of how
well a parameter can distinguish between two diagnostic
groups (diseased/normal). Diagnostic accuracy is the over-
all probability that a patient is correctly classified according
to the formula: Overall Accuracy = Sensitivity x Prevalence
+ Specificity x (1 — Prevalence)

To assess the validity of the detection methods, the
sensitivity, specificity, area under the curve and overall
diagnostic accuracy were calculated at three diagnostic
thresholds for the three caries levels, using the histological
examination as a gold standard. At each caries level the dis-
ease negative (sound=0) and the disease positive (caries=1)
were defined respectively, as follows:

1. Initial demineralization - diagnostic threshold Dgl,
analysis determined the diagnostic accuracy of the detec-
tion methods in differentiating the presence of caries in the
outer half of the enamel or deeper from absence of caries
(E0=sound while E1, E2 and D1=caries).

2. Developed demineralization - diagnostic threshold
Dg2, analysis determined the diagnostic accuracy of the
detection methods in differentiating the presence of caries
in the inner half of the enamel and the outer part of the
dentine from absence of caries and caries in the outer half
of the enamel (E0, E1=sound while E2, D1=caries).

3. Advanced demineralization - diagnostic threshold
Dg3, analysis determined the diagnostic accuracy of the
detection methods in differentiating the presence of caries
in the outer part of the dentine from absence of caries and
caries in the inner and outer half of the enamel (EO0, EI,
E2=sound, D1=caries).

RESULTS

The values of ICC showed high level of correlation between
the two examiners which indicates high reliability and re-
producibility of the corresponding method. The lowest ICC
values were received for the visual inspection (Table 1).
The aim of the analysis of the first caries level was to
determine the diagnostic accuracy of the detection meth-

Table 1. Correlation between the two examiners

Method of detection ICC 95%‘Conﬁdence
interval
1. Visual inspection 0.758 0.623 - 0.849
2. Bitewing radiography 0.952 0.920 - 0.971
3. DIAGNOdent with contact 0.959 0.924 - 0.971
4. DIAGNOdent directly 0.957 0.930 - 0.973
5. Histology - gold standard 1.00 -
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ods in differentiating the presence of caries from absence
of caries. The ROC curve, sensitivity, specificity and accu-
racy for each method were calculated. The highest value
of the area under the curve was found for DIAGNOdent
directly - AUC=0.803, p=0.005. This method was the clos-
est to the gold standard in determining initial demineral-
ization. The second method was DIAGNOdent in contact
- AUC=0.793, p=0.006, followed by bitewing radiography
- AUC=0.768, p=0.016. The visual inspection showed sig-
nificant deviation from the gold standard with an area un-
der the curve with the lowest value and no statistical signif-
icance - AUC= 0.580, p=0.098. The ROC curves analysis
was complemented by calculation of sensitivity, specificity
and overall accuracy of each detection method (Table 2):
The second level of the analysis determined the diag-
nostic accuracy of the detection methods in differentiating

Table 2: Sensitivity, specificity and overall accuracy of detection
methods in Dgl threshold

Method of . . Overall
. Sensitivity  Specificity
detection accuracy
Visual inspection 16% 100% 27.59%
Bitewing
. 54.08% 93.50% 80.46%
radiography
DIAGNOdent in
88% 87% 82.76%
contact
DIAGNOdent
. 89% 86% 85.48%
directly

the presence of caries in the inner half of the enamel and
the outer part of the dentine from absence of caries and
caries in the outer half of the enamel (E0, E1=sound, E2,
D1l=caries). The ROC curve, sensitivity, specificity and ac-
curacy for each method were calculated. The highest value
of the area under the curve was again found for DIAG-
NOdent directly - AUC=0.864, p<0.001. This method was
the closest to the gold standard in determining developed
demineralization. The second method was DIAGNOdent
in contact - AUC=0.850, p<0.001, followed by bitewing
radiography - AUC=0.776, p<0.001. The visual inspection
again showed significant deviation from the gold standard
with an area under the curve with the lowest value, near-
ly reaching statistical significance - AUC= 0.652, p=0.052.
All caries detection methods presented higher diagnostic
accuracy in Dg2 threshold in comparison to Dgl threshold
(Table 3).

The third level of the analysis determined the diagnos-
tic accuracy of the detection methods in differentiating the
presence of caries in the outer part of the dentine from ab-
sence of caries and caries in the inner and outer half of the
enamel (EO, E1, E2=sound, D1=caries). The ROC curve,
sensitivity, specificity and accuracy for each method were
calculated. The area under the curve presented the highest
values from all the previous levels of analysis. The high-
est value of the area under the curve was again found for

Methods for Initial Proximal Caries Detection

Table 3. Sensitivity, specificity and overall accuracy of detection
methods in Dg 2 threshold

Method of . . Overall
. Sensitivity ~ Specificity
detection accuracy
Visual inspection 26.92% 93.3% 63.43%
Bitewing
. 60.87% 94.29% 81.03%
radiography
DIAGNOdent in
88.48% 79.14% 92.10%
contact
DIAGNOdent
. 91.65% 81.29% 94.15%
directly

DIAGNOdent directly - AUC=0.980, p<0.001. This meth-
od was the closest to the gold standard in determining
advanced demineralization. The second method was DI-
AGNOdent in contact - AUC=0.961, p<0.001, followed by
bitewing radiography — AUC=0.786, p=0.017. The visual
inspection was with the lowest of all methods value for the
area under the curve, but higher from the previous diag-
nostic thresholds - AUC= 0.714, p=0.068 (Table 4).

Table 4. Sensitivity, specificity and overall accuracy of detection
methods in Dg3 threshold

Method of . . Overall
. Sensitivity ~ Specificity
detection accuracy
Visual inspection 32.86% 100% 73.27%
Bitewing
. 67.20% 94.03% 85.83%
radiography
DIAGNOdent in
91.07% 89.45% 93.15%
contact
DIAGNOdent
. 92.45% 93.09% 95.35%
directly
DISCUSSION

The values of ICC showed high level of correlation between
the two examiners which indicates high reliability and re-
producibility of the corresponding method. Similarly, high
ICC values have been found in other studies.*!!"*> The low-
est ICC values were received for the visual inspection.

The statistical analysis of the sensitivity, specificity and
accuracy of the different caries detection methods in the
different diagnostic thresholds showed that visual exam-
ination is the least sensitive method to diagnose initial
proximal caries. Sensitivity increased with the increase of
the level of demineralization - from 16% for initial demin-
eralization, through 26% for developed demineralization,
to nearly 33% for advanced demineralization, reaching
dentine. Despite this, it remains low, which means a high
number of initial lesions failed to be detected. Specificity
of visual examination, on the other hand, is high - 93.3%
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to 100%. These results correlate with the values, present-
ed by another in vitro study' - 15%-32.5% sensitivity and
94.5%-99% specificity, which also compares visual inspec-
tion, bitewing radiography and laser fluorescence for prox-
imal caries detection, the visual method being with lowest
accuracy. Other studies also report similar results — low
sensitivity and high specificity for visual examination.!>'”
Pitts'®, as well as other authors' find significant increase
of sensitivity and overall accuracy when visual and radio-
graphic examinations are combined. It is worth mentioning
the in vivo study of Bahrololoomi et al.?%, which reports
an extremely low sensitivity — 2.8% (0.7%-4.9%) of visual
examination for detection of proximal white spot lesion,
specificity is correspondingly high — 99%-100%. The au-
thors speculate that the in vitro studies do not recreate the
proximal contact point precisely enough and visualiza-
tion of the proximal surface is easier than it is in a clin-
ical situation with a tight contact point. For this reason,
according to Bahrololoomi et al., clinical studies of visual
examination demonstrate lower sensitivity. Similarly, an-
other in vivo study?! finds higher sensitivity of both visu-
al and laser fluorescence detection after temporary tooth
separation. In the current study, visual examination was
performed using ICDAS, which is the most popular visual
system in scientific studies due to the high correspondence
to histology.*

Bitewing radiography demonstrated sensitivity from 54
to 67%, increasing with the increase of diagnostic thresh-
old. Specificity is 93% to 94% and stays high in all scientif-
ic studies.»13142224 The values of sensitivity, reported by
different studies are more variable. Studies, similar to ours
and comparative in design, are conducted by Lussi et al.?
on permanent teeth, and by Virajsilp et al.'*> on primary
teeth. The first authors report sensitivity from 45%-68%,
the second group of authors — 41%-69%, and specificity -
correspondingly 67%— 89% * and 100% '3, which are sim-
ilar to the values in the present study. Similar sensitivity
- 50%-60% is found in other studies as well.!>?>% Lower
sensitivity values are also reported - 28%-36% 4, 43% Y7,
as well as higher - 59%-86% 2° and 90% 2°. These signifi-
cant differences in the values of sensitivity of radiography
can be explained by the use of different X-ray techniques
and by the different study design. In the current study, the
radiography is digital, using photosensitive phosphor plate
system, which, according to Wenzel** does not change the
diagnostic accuracy as compared to conventional radiog-
raphy with a film. This is confirmed by another study??,
which does not find a significant difference in the perfor-
mance of bitewing radiography with film, PSP plate and
CCD sensor for the detection of proximal caries. Howev-
er, the authors recommend the use of digital radiographic
systems because of the lower radiation dose. In the pres-
ent study, the film/plate holder is Icon X-Ray Holder, the
design of which reduces the chance of overlapping of the
proximal surfaces.

In the current study the laser fluorescence method
(DIAGNOdent pen) demonstrated the highest sensitivity

for teeth in contact (88%-91%) and directly in the prox-
imal lesion (89%-92.5%). These values correlate with the
ones reported by other similar studies — 87%-89% 3 and
75%-89% '3, when teeth are in contact and 84%-92%
> and 86%-94% 13 directly in the lesion, without prox-
imal contact. At all caries levels, the detection of proxi-
mal caries using DIAGNOdent showed similar values of
sensitivity for both examinations when teeth had contact
and when they did not, the sensitivity when the device is
directly applied in the lesion being slightly higher. Thor-
ough cleaning of proximal surfaces is a prerequisite for
accurate inspection with DIAGNOdent and must precede
its use. It is well known that deposits like dental plaque,
staining, calculus, fluorescing dental materials could pro-
duce a fluorescent signal and increase the readings of the
device.'?” Most in vivo studies also demonstrate similar
sensitivity — 77%-94% '*, 92% for non-cavitated lesions®3,
75%-86% for white spot lesions?’, 70%-92% 2%°. Slightly
lower values are also reported — 66% for lesions, extending
to dentino-enamel junction®, 49.1% for primary teeth®.
In terms of specificity, the laser fluorescence method is
inferior (79%-89% when there is proximal contact and
81.29%-93% directly in the lesion) to visual examination
and bitewing radiography in all diagnostic thresholds.
These values correlate with the ones, reported by other
similar studies — 82%-92% * and 86%-94% !> when teeth
are in contact and 81%-93% * and 81%-94% '* directly in
the lesion, without proximal contact. Similar specificity is
also found in other studies - 90% 2%, 87.9% 7, 68-93% °.
Lower 63%-79% ', as well as higher values - 92%-97%
20 are also reported. All comparative studies declare that
radiography shows superior specificity than laser fluores-
cence.

In the current study, despite the lower specificity and
the higher number of false positive results than radiog-
raphy, the laser fluorescence represents the highest of all
methods in diagnostic accuracy in early proximal caries
detection.

CONCLUSION

The use of adjunct contemporary diagnostic methods sig-
nificantly increases the possibility of early detection of
non-cavitated proximal lesions and their non-operative
treatment. The diagnostic accuracy of the tested methods
increases with the increase of the diagnostic threshold
and the level of demineralization. Visual inspection has
the lowest sensitivity and diagnostic accuracy, and cannot
serve for detection of initial proximal caries. Bitewing ra-
diography represents higher sensitivity and similar spec-
ificity to the visual method, but higher satisfactory diag-
nostic accuracy, however, it exposes the patient to ionizing
radiation. The laser fluorescence appears to be with the
highest sensitivity and diagnostic accuracy of all methods
for the early proximal caries detection. The bigger number
of false-positive readings of DIAGNOdent imply that the
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device should be used as an adjunct to and increasing the
diagnostic accuracy of the conventional means of detec-
tion, not as a single method for early caries detection. The
examination with DIAGNOdent can be repeated as much
as necessary, as it is safe, non-invasive and highly repro-
ducible.
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HauyaJ/IbHOro NPOKCUMaJILHOIO Kapueca
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Pe3ome

BBepaeHue: [lepsiynblil IPOKCYMA/IbHBII Kapyec AB/IAETCA OJJHOBPEMEHHO ¥ JMarHOCTIYECKMM, U TePAIeBTNYECKIM UCIIBITAHMEM.
HepocTaTku TpaiMIMOHHbIX METOIOB BbIAB/IEHMA Kapueca M pasBUTHIE TEXHOJIOTHIA IPUBE/N K CO3JaHIMI0 COBPEMEHHBIX ONTIYECKIX
YCTPOJCTB I paHHel [MarHOCTUKY Kapyeca.

Llenb: CpaBHeHme in vitro AMarHoCTIYeCKOI TOYHOCTIE HECKOJIBKMX METOJJ0B PAaHHETO BbIABJIEHNA IPOKCUMA/IbHOTO Kapueca — BU3y-
aJIbHO BOCIIPMHVIMaeMble METO/IbI, Y/IbTPa3ByKoBas peHTreHorpadus u naseprHoe pyopectenTHoe ycrpoiictso (DIAGNOdent pen).

Marepuanbl 1 MeToAbl: [IaTbaecaAT BoceMb IIPOKCUMA/IbHbBIX IIOBEPXHOCTEN y/jaeHHBIX Ye/I0BeYeCKMX MOCTOAHHDBIX IIPEMOLA-
POB 1 MOJIAPOB OBUIM OCMOTPEHBI ABYMs CIIELMa[ICTaMU IyTéM BU3YalIbHOTO OCMOTpa, bitewing peHTreHorpaduim, npuMeHeHUs
DIAGNOdent ¢ mpoxcumManbHbIM KOHTaKTOM 11 iprMeHerss DIAGNOdent HerocpeficTBEHHO B 30HY TOpakKeHMs1. Pe3yibrarsl cpaBs-
HMBA/IN C TUCTOJIOTMYECKUM 307I0THIM CTaHAApTOM. CTaTHUCTUYeCKIIT aHaMu3 ObUT BHIIONHEH ¢ yuéToM Kpusoit ROC, uyBcTBUTEND-
HOCTH, CIeUMPUIHOCTI U [UATHOCTUYECKOI TOYHOCTH KaXKIOTO U3 METONOB YCTAHOB/IEHN. AHA/IN3 IIPOBOAMIICA 110 3 [UATHOCTIYe-
CKMM IIOpOTaM — HayajIbHasd, IPOrPeCCHBHASA U MO3/IHAA AeMIHepalIn3alms.

Pe3ynbrarbl: UyBCTBUTEIBHOCTD BU3Ya/IBHOTO OCMOTpa cocTaBmna 16-33%, creryduanocts 93,3-100%, 4yBCTBUTENBHOCTD PEHT-
reHorpadun 54-67%, cneunpuaHoctb 93-94%, uyscrBurenbHOCTs DIAGNOdent mpy KOHTaKTe HMPOKCHMAJIbHBIX IIOBEPXHOCTEI!
- 88-91%, cetmopuynoctb 79-89%, uyyscrButenbHOCTs DIAGNOdent HerocpencTBenHO 89%-92,5%, crnenmduyanocTs 81,29-93%.
Camas BBICOKas AMAarHOCTMYECKas TOYHOCTD, IIOBBINIAIONIAACA C yBeIMYEHIeM YPOBHA JieMIHepanu3aLyi, Oblla yCTaHOB/IEHA IIPU
npumerennu DIAGNOdent HenocpeacTBeHHO, 3a KoTopoii cnefgosanu DIAGNOdent ¢ mpokcuManbHBIM KOHTAKTOM, PEHTI€HOIpa-
dyrgeckuit KOHTPO/Ib ¥ BU3Ya/IbHBIN OCMOTP C HAMMEHbIIIell TOYHOCTBIO.

3akntoueHune: Vicrnonb3oBaHe COBPEMEHHBIX AMATHOCTIYECKUX IPMOOPOB 3HAYNTEIBHO YAyULIAeT BO3MOXKHOCTI PAHHETO BbISAB-
JIeHMs1 IpOoKcuMasbHbIX opaxennit. DIAGNOdent Mo>keT 1CIIO/Ib30BAThCsI KaK HOIIOTHUTENIbHBII METOJ [/Is1 TIOBBIIIEHVISI TOYHOCTH
IOMATHOCTMKY 110 CPAaBHEHUIO C TPAMLMIOHHBIMI METOJJaMI BbIAB/IEHN Kapueca.
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