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EVALUATION OF EFFECTIVENESS OF MEDICAL AND ORGANIZATIONAL
CARIES PREVENTION MEASURES DESIGNED FOR WORKING POPULATION
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Today, a dentist can make use of any of the multitude of methods to forecast treatment effectiveness, restoration lifetime, new
caries lesions development risks. However, at the national level we see no studies dedicated to evaluation of clinical effectiveness
of the majority of those methods. Having analyzed the available literature, we selected CAMBRA caries development risk
assessment method and made it a goal of this study to evaluate its effectiveness while also seeking to develop the most effective
treatment plan. We examined 126 young adults without concomitant somatic pathologies and divided them into treatment and
control groups; treatment group was then further subdivided into 3 groups depending on the risk of caries development. All
patients had their teeth and tissues of the oral cavity treated following the developed and the classic plans, accordingly. After
12 months, follow-up examinations of the treatment group revealed new caries lesions in 34 (43.5%) patients, while 40 (51.3%)
were diagnosed with periodontal diseases. In the control group, we found new cavities on the teeth of 25 (52.1%) patients and
periodontal pathologies in 28 (58.3%) study participants. This research shows that CAMBRA and the developed treatment plan
can decrease the rate of caries development in young adults.
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OLUEHKA 3®PEKTUBHOCTU MEONKO-OPTAHN3ALIMOHHbIX
MEPOMNPUATUN MO NPOPUNAKTUKE KAPUOSHbIX MOPAXKEHUN
Yy Ny TryAOCNOCOBHOIO BO3PACTA

V1. C. Koneukuin', . C. Buprunees'™ J1. B. Moboxbesa', M. H. Ctynaxos?

T CtomaTonorm4eckiii haynsTteT, POCCUMCKNI HaLMOHabHbBIA UCCReaoBaTeNbCK MeANLMHCKUIA yHUBepcuTeT umeHn H. V. Muporosa, Mocksa.
2 HawwoHaneHbIN MeanLMHCKUIN NCCNeAoBaTENbCKUIN LIEHTP CepAeHHO-COCYAMCTON Xupyprim nmenn A. H. Bakynesa

B HacToslee BpeMsi B CTOMATONOMM CyLLIECTBYET MHOXXECTBO METOAOB, MO3BOSIIOLLMX CMPOrHO3MPOBaTb 3PMEKTUBHOCTD
JIEYEHNSI, CPOK CAY>XObl pecTaBpaumm 1 PUCK MOSBAEHNST HOBOMO KapWO3HOIO MOPaXKeHMs1 3y60B, HO B OTEYECTBEHHOM
mMTEpPaType HET PEe3ynbTaToB OLEHKU KIMHUYECKON 3PEEKTUBHOCTM OOMbLUMHCTBA MeToaMK. Ha ocHoBaHuu aHanmaa
mTepaTypHbIX daHHbIX Oblna BbibpaHa metoponorus CAMBRA Ona onpemeneHuss pucka paseutus kapueca. Llenbto
1CCNefoBaHvsa Obio onpedenTb 3PdEKTUBHOCTbL AAHHOM METOOMKM, a TakkKe COCTaBUTb Hambonee ahheKTUBHbIN
nnaH neveHns. beinn obcnegoBaHbl 126 NaumeHToB MOMNOAOMO Bo3pacTa 6e3 COMyTCTBYIOLLEN COMATUHECKOM MaTonoru,
VX pasgenvunm Ha OCHOBHYHO U KOHTPOJSbHYHKO MPyMMbl, OCHOBHYKO Mpynny pasgennnv Ha 3 moarpynnbl, B 3aBMCMMOCTU OT
prcKa pasBuTUg kaprieca. Bcem maumeHTam npoBeny caHaumio NoaoCcTy pTa no paspaboTaHHOM U KNaCCUHECKON METOANKE
COOTBETCTBEHHO. Hepes 12 MecsueB Ha MOBTOPHOM OCMOTPE B OCHOBHOW rpynne y 34 (43,5%) naumeHToB NOSABUICS HOBbII
KaprosHbln npouecc. Y 40 (51,3%) YenoBek ObinNv BbIIBAEHbI 3a60neBaHNs NapoAoHTa. B KoHTponbHOM rpynne y 25 (52,1%)
nauneHToOB NOABUANCH Kapro3Hble Nonoctu, 28 (58,3%) MMenu naTtonorio TKaHen NapofoHTa. VccnegoBanvie NoKasbIBaET,
4yto CAMBRA 1 pagpabotaHHas MeTogmka No3BOSISKOT CHU3UTL MPUPOCT Kapreca y nauyeHToB MOSIOA0ro Bo3pacTa.

Knto4yeBble cnosa: puck passutia kapneca, CRA, CAMBRA, nporHoa nevenurs, nnanvposanme nedeqns, VMP-Y, Ky, CPITN,
NIOMONPOBOYHBIV MaTepuar
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The CFE ("caries-filing-extraction") index peculiar to the
residents of Russia aged 35-44 years is 14.4, which is a high
rate of incidence of caries. Moreover, despite the ongoing
prevention programs, it tends to grow [1]. At the initial oral
examination of patients with multiple caries lesions, CFE does
not describe the real situation: patients that score the same
values can have completely different clinical pictures. It cannot
be reliably argued that after treatment the patient will not have
recurrent or secondary caries [2].

According to some authors, an objective assessment
of the oral cavity's condition requires determining the CFE
index, oral hygiene index, severity of dental caries, analyzing
the orthopantomogram (OPG), thorough instrument-aided
examination of proximal surfaces for hidden cavities, as well
assessment of the patient's periodontal status [3, 4].

Today, there is a multitude of methods to forecast the
risk of the new caries development: software solutions that
calculate the risk of caries development using the patient data

BULLETIN OF RSMU | 5, 2018 | VESTNIKRGMU.RU



(Cariogram, Risk Profile); statistical methods (caries intensity
index, Cll); methods implying assessment of the saliva's
physicochemical properties, i.e. its viscosity, pH, secretion
rate (Salivary multi test meter) and buffer capacity (Saliva
check-buffer); tests to approximate the number of bacteria
that cause caries, e.g. Streptococcus mutans (Saliva check-
mutans, Clinpro cario L-Pop (3M); Dentocult SM) or Lactobacili
(Dentocult LB); tests to determine the dental plaque's pH,
maturity and volume (Plaque indicator kit) [5, 6]; a questionnaire
(caries risk assessment, CRA) [7].

In addition to the questionnaire, some dentists use
Clinpro cario L-Pop (3M), a rapid test deriving the number of
cariogenic bacteria from the amount of sucrose processed
by them, and Saliva check-buffer and Saliva check-mutans,
diagnostic test kits (incl. special test strips and reagents) telling
the physicochemical properties of saliva within 15-20 minutes.
Plague indicator kit occupies a place of its own: this is a set
of 5 minute tests that enable learning the pH of dental plaque
and its maturity, thus allowing the dentist to show the patient
the "problematic areas" and assess the level of oral hygiene [5].

Some of these tests (CRA, CariScreen, OPG, clinical
examination) are part of the CAMBRA (Caries Management By
Risk Assessment) method developed by the California Dental
Association in 2011. The method is widely used in Western
countries (USA, UK, France, the Netherlands), but it is not
popular in Russia [8-10].

This study aimed to compare the available caries lesions
and caries risk assessment methods, determine which of them
is the most effective, and develop the rational treatment plan
that factors in the specific levels of risk.

METHODS

The study involved 126 young adults. The inclusion criteria
were: 1) men and women 18-44 years old; 2) presence of
carious cavities; 3) no registered concomitant pathologies.
The exclusion criteria were: 1) ages other than 18 to 44;
2) no carious cavities; 3) presence of concomitant somatic
pathologies. The design of this research was approved by the
ethical committee of N. I. Pirogov Russian National Research
Medical University (Minutes #15 of 2016.11.10). All participants
filled the CRA questionnaire and signed the informed voluntary
consent form; they were divided into two groups: treatment
(n = 78) and control (n = 48). Each patient had his/her OHI-S,
Cll indices determined, medical history collected, oral cavity
and OPG examined, treatment plan compiled. At the treatment
stage, all patients were trained proper oral hygiene routines,
had their teeth cleaned by a professional dental hygienist and
caries lesions (incl. complications thereof) treated. The follow-
up examinations were conducted 6 and 12 months after
treatment.

To process and analyze the data obtained, we used
Microsoft Excel 2010, vertically compared relative values by
independent sets and observation series, applied ANOVA to
quantity.

For the purposes of this study, we chose the CAMBRA
method and adjusted it to our clinical conditions (see below).
This method determines the risk of caries development (primary
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and secondary) through clinical instrument-aided examination
of the oral cavity, CariScreen dental plaque analysis, OPG
examination, patient interview (to fill the medical history) and
CRA questionnaire that the patient fills before the first visit to
the dentist.

The CRA questionnaire included questions about diet,
individual oral hygiene, somatic pathologies (cardiovascular
diseases, endocrine system disorders, general metabolic and
calcium and phosphorus metabolism disorders), bad habits,
previous visits to the dentist, as well as the consent form
confirming the patient's willingness to participate in the study.
This questionnaire shows patients the plethora of different
factors that affect the health of their oral cavity and should
encourage them to proceed with the treatment.

Instead of the CariScreen system, which is not popular in our
country, we used the OHI-S index by J. C. Green, J. R. Vermilion
as modified by P. A. Leus. The index allows learning the amount
of plague and scale accumulated in the patietn's teeth. The
OHI-S procedure implies examining buccal surfaces of teeth
16, 11, 26, 31 and lingual surfaces of teeth 36 and 46. Dye
(erythrosine, fuchsin) applied to those surfaces improves
visualization of the plaque. Both soft and hard scale deposits
are taken into account: the former on the tooth's surface, the
latter supra- and subgingival. The index value is the the sum of
codes describing each tooth divided by the number of teeth
examined.

CFl index is the sum total of the number of carious teeth,
number of filled teeth and number of extracted teeth. A value
greater than 10 signals of intensive development of caries.

To determine if the patients had their periodontal tissues
affected by any pathology, we calculated CPITN, Community
Periodontal Index of Treatment Needs. The process implies
using a special CPITN clinical periodontal probe to examine
gingival sulcus, gum tissues for bleeding, as well as measuring
sub- and supragingival plaque deposits and gingival pockets,
if any. The treatment plan depends on the value of this index.

Apart from CPITN, the state of periodontal tissues can be
determined with the help of OPG, which also helps discover
hidden carious lesions. Examining the OPG taken with a system
like Vatech Pax-i3D (Samsung; Korea) or Planmeca ProMax
3D (Planmeca; Finland), a dentist can find manifestations of
periodontal diseases and caries lesions on proximal surfaces
of the teeth, which are hard to diagnose in the context of the
regular examination routine.

The survey and the methods described above allowed
dividing the patients into groups by the caries risk factor, from
very low to extremely high.

To determine the severity of caries, we used the Nikiforuk
classification as modified by A.l. Nikolaev and L.M. Tsepov; this
classification puts patients into three groups [2]:

— initial caries; clinical manifestations: signs of decay on
fissures and proximal surfaces of molars (CFE index value
below 8);

—moderate caries; clinical manifestations: lesions on fissures
and proximal surfaces of molars and second premolars, single
lesions on proximal surfaces of anterior teeth (CFE index value
9to 12);

— severe caries; clinical manifestations: lesions on fissures

Table 1. Treatment group patients divided into subgroups by risk factor and caries severity

Risk group Risk factor Risk acc. to CRA OHI-S value Periodontal pathology Caries severity
Subgroup | (low risk) Low to moderate 0-1.2 No Initial
Subgroup Il (moderate risk) Moderate to high 1.3-3.0 Gingivitis Moderate
Subgroup llI (high risk) High to very high Over 3.1 Periodontitis Severe
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and proximal surfaces of molars and premolars, lesions on
proximal surfaces of anterior teeth, cervical caries (CFE index
value 9 to 12).

CPITN helped assess the state of the patient's periodontal
tissues.

Thus, applying the CAMBRA method and factoring in the
examination data, we divided treatment group participants into
3 subgroups depending on the risk factor and caries severity
(Table 1).

Different risk groups had different treatment plans. Patients
in subgroup | had only initial caries lesions and exhibited
a high OHI-S value; after professional teeth cleaning (soft
plaque removal with air abrasion, hard plaque removal with a
US scaler, teeth polishing), caries lesions in their teeth were
removed mechanically, then prepared for adhesive restoration
and restored with a nanohybrid light-cured composite resin
following the ethanol protocol (prepared cavity treated with 2%
chlorhexidine ethanol solution) [11], no liner.

OHI-S values peculiar to subgroup Il patients were
satisfactory; caries lesions discovered on their teeth were
moderate. On the CPITN scale they scored 1 to 2 points,
therefore, in addition to professional teeth cleaning, these
patients were taught rational oral care routines, and a week

1.3%

Fig. 1. Distribution of patients into risk groups

Fig. 2. Dental health status change, 6 months follow-up, treatment group

later they had the oral hygiene status checked again and
brushed teeth under supervision. Caries lesions found in
these patients were removed mechanically, teeth prepared for
adhesive restoration and restored with a nanohybrid light-cured
composite resin following the ethanol protocol; for the liner, we
chose a dual cure glass ionomer cement (GIC), thus applying
the "closed sandwich" technique. GIC releases fluoride ions,
which makes liners made of this material bacteriostatic, i.e.
capable of preventing secondary caries [2, 12].

Oral hygiene status of subgroup Il patients was
unsatisfactory, most of them had over 6 caries lesions on their
teeth. The CPITN value was above 2, so we used Vector system
to treat periodontal pockets in 4 patients with mild periodontitis.
Vector (Durr dental; fepmanuisi) system was designed to enable
administration of drugs in periodontal pockets, perform scaling
and root planing. Other patients had their teeth cleaned by
a professional dental hygienist. Carious lesions found on the
proximal surfaces were removed mechanically, then the teeth
were prepared for adhesive restoration, cavities filled with a
nanohybrid composite resin over a GIC liner ("open sandwich"
technique) [2, 13]. For decay found on occlusal surfaces
we used a tri-cure GIC. Glass ionomer cements possess
the "battery" power: they adsorb fluoride ions from special

. Low risk of caries
development

. Moderate risk of caries
development

. High risk of caries
development

. New caries lesions,
subgroup Il

. Dental health status
unchanged
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56.4%

Fig. 3. Dental health status change, 12 months follow-up, treatment group

toothpastes and then release them when the pH level in the
oral cavity goes down [14].

Control group patients underwent professional teeth
cleaning, periodontal treatment, had their caries lesions
removed and affected teeth prepared for adhesive restoration,
then restored with a nanohybrid light-cured composite resin
over a liner (standard technique, as decided upon by the
attending dentist).

At the follow-up visits, 6 and 12 months after the initial
treatment, new caries lesions in all participants (both control
and treatment groups) were treated following the same routines
as were applied during the first stage of the study.

RESULTS

Initial examination revealed that in the treatment group:

— 23 patients ran a moderate risk of new caries development
(subgroup lI);

— b4 patients ran a high risk of new caries development
(subgroup Ill;

According to the CPITN:

— 77 patients had pathological changes in periodontal
tissues (gingivitis in 93.5% of patients, mild periodontitis in
3.9%);

— 1 patient had healthy periodontal tissues (Fig. 1).

Initial examination of the 48 patients of the control group
revealed that:

— their mean OHI-S value was 2.3 (satisfactory oral hygiene
level);

— mean CFE index was 9.7 (moderate caries development
intensity);

—43 of them had pathological changes in periodontal
tissues (gingivitis in 88.4% of patients, mild periodontitis in
11.6%);

At the 6 months follow-up examinations (Fig. 2), we
discovered new caries lesions on intact or treated teeth of
27 (34.6%) patients, learned that 36 (46.1%) patients did
not follow the oral care recommendations and registered no
visible change in dental health status of 51 (65.4%) patient.
Only the patients of subgroup Il (high risk) exhibited new caries
lesions. We registered no inflammatory periodontal diseases
in 42 (53.8%) patients from subgroups | and Il who observed
the rational oral hygiene recommendations. Chronic catarrhal
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. New caries lesions,
subgroup Il

. New caries lesions,
subgroup Il

. Dental health status unchanged,
subgroups I, Il

gingivitis and mild periodontitis were diagnosed in 46.1% of
the patients.

At the follow-up examination, 20 (41.7%) control group
patients had new carious lesions and 27 (56.3%) — periodontal
tissue pathologies.

After 12 months (Fig. 3), despite all measures taken, 31
(89.7%) patient from subgroup Il and 3 (3.8%) patients from
subgroup Il had the new caries lesions developing. Only 44
(56.4%) participants had no visible changes to their dental
health status; these patients belonged to all caries risk
subgroups. In 38 (48.7%) patients from subgroups | and Il that
followed the rational oral hygiene recommendations we found
no inflammatory periodontal diseases. Forty (51.3%) patients
were diagnosed with chronic catarrhal gingivitis and mild
periodontitis.

In the control group 25 (52.1%) patients had new caries
lesions and 28 (58.3%) — periodontal tissue pathologies.

CONCLUSIONS

We discovered that 6 month after the first examination and
treatment, 27 (34.6%) of subgroups Il and Il patients had
new caries lesions; 12 months after, the figure increased to
34 (43.5%). In the control group, the new lesions were found in
20 (41.7%) patients after 6 months and in 25 (52.1%) patients
after 12 months. The results allow a conclusion that the
CAMBRA method combined with calculating the probability of
caries development allows predicting remote treatment results,
be it planned or performed.

Follow-up periods differ for different patients and depend
on the specifics of the groups the patients belong to. Subgroup
| patients can have the follow-up examination 12 months after
treatment, while those belonging to subgroup Il should visit the
dentist 6 months earlier. Subgroup Il patients should come to
the dentist's office more often: higher caries risk requires dental
health examinations every 3 months.

The choice of filing and restoration techniques also
depends on the risk group the patient belongs to. Classic
technique is good for those running low caries development
risk, while moderate risk group would benefit from adding
GIC as a liner, and patients whose caries risk level is high
should have their teeth filled and restored following the "open
sandwich" technique or with application of GIC.
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