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CLINICAL RATIONALE OF CHOOSING A TOOTH-BLEACHING AGENT

Borysenko A., Dudnikova M.

Bohomolets National Medical University, Department of Therapeutic Dentistry, Kyiv, Ukraine

Among dental diseases prevalence of hard tooth tissues dis-
coloration is quite high [9]. Growing aesthetic demands of pa-
tients for tooth colour necessitate effective care about patients
with a change in colour of hard tooth tissues and today is the
actual medical and social problem [3].

Correction of colour changes of hard tooth tissues is a critical
element in modern aesthetic dental practice. Dentistry is increas-
ingly focused on developing of methods to ensure the satisfac-
tion of aesthetic needs of patients [1, 2, 4]. According to WHO,
nowadays over 90% of dentists in the USA actively use different
methods of teeth whitening [10]. Until recently, traditional treat-
ment of hard tooth tissues discoloration were usage of metal-
plastic or ceramic crowns [3, 11]. This technique is unjustified
in terms of maintaining dental hard tissues, because it requires
significant crown preparation. In recent years, for maximum
aesthetic result in the correction of hard tooth tissues discolor-
ation conservative methods of treatment had appeared, includ-
ing different types of whitening [4].

Popularity of tooth bleaching steadily grows and the meth-
ods of bleaching are accessible enough, however the problem of
their safety isn’t solved [8]. As known, the action of the various
bleaching systems and methods is in discoloration of organic
matrix of enamel prisms, in the insignificant decalcination and
dephosphorisation, causing expansion of superficial and deep
layers of enamel pores. As a result bleaching causes not only
discoloration of hard tooth tissues organic matrix but also its
partial death that is expressed in expansion of enamel prisms
and in the change of hydrodynamic processes in the enamel of
tooth. Gradual renewal of organic matrix of tooth enamel takes
place only in vital teeth. Thus, in the period of proceeding in an
organic matrix in enamel, teeth have an enhance able sensitive-
ness to the chemical and thermal irritants. During this period it
is risk of appearance of the “repeated discoloration” by products
containing dyes (tobacco, red wine, tea, coffee etc.), which can
decolorize teeth enamel more intensive than before bleaching.
To prevent development of such complications it is necessary to
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use different tooth desensitizers [6].

The aim of the study — increasing of efficiency of correction
of hard tooth tissues discoloration depending on a clinical situa-
tion and estimation of their efficiency.

Material and methods. The study was conducted on 135 pa-
tients with tooth discoloration.

Clinical — complex examination of patients with determina-
tion of hard tooth tissues color (Vita scale), indexes of individu-
al oral hygiene, intensity and prevalence of gums inflammation
for the study of efficiency of the applied medical and preventive
complexes of correction of hard tooth tissues discoloration de-
pending on a clinical situation; statistical — for determination of
authenticity of differences of the results [5,7].

Results and discussion. To solve goals and objectives of the
study a complex clinical dental examination of 135 patients with
hard tooth tissues discoloration of various etiologies had been
performed. All patients were divided into 3 groups.

I group (O-1) — 35 patients with hard tooth tissues discolor-
ation, who used abrasive bleaching toothpastes with RDA >100.

II group (O-2) — 35 patients with hard tooth tissues discolor-
ation, who used peroxide containing bleaching toothpastes.

I group (O-3) — 35 patients with hard tooth tissues discolor-
ation, who used enzyme containing bleaching toothpastes.

IV group (control group) — 30 patients with hard tooth tissues
discoloration, who used abrasive bleaching toothpastes with
RDA <100.

In patients of control group during the initial examination
marked unsatisfactory individual oral hygiene, hygiene index —
OHI-S=1,99+0,20, API index =68.00+3.88%. In terms of long-
term examination of hygienic status patients tended to growth
and end of the study achieved initial data. Gums inflammation
tends to increase in a year and index PMA approached the ini-
tial data review. After 1 month, the number of teeth with hard
tooth tissues discoloration slightly decreased. However, after
12 months, their number almost returned to its initial state —
58.02% against 58.61%.
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Table. Comparison of the dynamics of change of the index OHI-S on the stages of the study between groups O-1, O-2 and O-3

Groups of the study
0-1 0-2 0-3
Indexes
Value of the Value of the Value of the
. p . p . p
index index index
OHI-S (points) 1,30+0,11 <0,05 1,0440,11 <0,05 0,70+0,12 >0,05
API (%) 63,80+2,25 >0,05 66,18+2,35 >0,05 36,56+3,33 <0,05
PMA (%) 14,94+1,1 <0,05 14,28+1,2 <0,05 13,00+1,2 <0,05
Teeth with white shade of enamel (%) 59,52 >0,05 65,88 >0,05 67,75 <0,05
Patients of O-1 group, who used abrasive bleaching tooth- 80 T8
pastes, during the initial examination had a poor oral hygiene i
— index OHI-S = 1,67+0,15, API index = 66.24+2.35%. After s
six months and a year in patients diagnosed with average hy- <o
giene dominated sufficient interdental hygiene. In the long-term %
examination inflammation of the gums decreased comparing to 5 ™

the initial examination in 1.5 times. After 6 months study hard
tooth tissues discoloration were noted in 152 (36.19%) patients’
teeth. A year later, the number of teeth, which colour had been
improved rose to — 59.52%. Number of teeth with a darker shade
of enamel decreased by 9.75%. After 2 years, there was a stable
positive dynamics to improve the colour of teeth over the previ-
ous examination.

In patients O-2 group, who used peroxide containing bleach-
ing toothpastes, during examination of 420 teeth hard tooth tis-
sues discoloration were noted in 187 (44.53%) patients teeth.
After six months control examination had showed that the
number of discoloured teeth increased slightly and amounted to
146 (34.76%) teeth, after 12 months amounted to 140 (36.36%)
teeth and 24 months — 104 (41.27%), which is lower than before
treatment — 187 (44.53%). Overall, it shows the effectiveness
of a treatment in this group of patients. Level of individual oral
hygiene in patients of O-2 group, during the initial examination
was “bad”: OHI-S = 1,97+0,17, API=70.2042.67%. In the long-
term examination hygienic status of the patients improved by
almost 2 times. Inflammation in the gums improved 1.5 times.
After 6 months performance index PMA in group O-1 (used
abrasive bleaching toothpastes) and O-2 (used peroxide contain-
ing whitening toothpaste) have not changed, however, after 12
months in the O-2 group PMA was slightly better compared to
O-1 group.

Patients O-3 group, who used enzyme containing bleaching
toothpastes, during the initial examination had hard tooth tissues
discoloration in 198 (47.14%) tooth. At the control examination
after 6 months the number of discoloured teeth decreased - 125
(30.23%) tooth. At the same time increased the number of whit-
ened teeth 293 (69.76%) teeth. After 12 months, the number of
discoloured teeth was 120 (32.25%). After 2 years, the number
of teeth that had a light shade of enamel was 67.95% (212 of 312
surveyed) teeth.

This indicates a positive lasting bleaching effect of the pro-
posed complexes (Table).

The initial level of hygiene in patients of O-3 group, accord-
ing to the index OHI-S, reached the upper limit mark «aver-
age « After 6 months hygienic condition of patients improved
by almost 3.5 times, level of interdental hygiene had improved.
The process of gums inflammation (initial examination —
PMA=19.47+1.7%) after 1 month had improved — PMA index
fell more than 1.5 times. After six months and a year, the number
of patients with PMA<10% had doubled comparing with this
initial examination (Fig. 1).

© GMN
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Dration of the study

initial examinabon

Fig. 1. The effectiveness of hygienic complex in patients O-3 group

Thus, the proposed algorithms for whitening with usage of
oral hygiene facilities tested positive. However, obtained in the
long-term observation results showed that the most pronounced
bleaching effect with enzyme containing toothpaste. Thus, when
the re-examination of patients after 12 months, patients in group
O-3 decreased the number of teeth with a darker shade of enam-
el to 32.25% and in the re-examination within 24 months — to
32.05%. It is much better compared to the data of patients in the
control group — respectively 58.02% and 65.79%, O-1 patient
groups using abrasive toothpaste — respectively 40.48% and
43.84% of patients and O-2 group that used peroxide contain-
ing toothpaste — respectively 34.12% and 41.27% teeth (Fig. 2).
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Fig. 2. Changes in the number of changed colour of hard
tooth tissues in patients in the control, O-1, O-2, O-3 groups
during treatment (%)

Conclusions. Studies had shown the most pronounced effi-
cacy of enzyme containing whitening toothpaste in the complex
treatment and prevention of correction of hard tooth tissues dis-
coloration compared to other whitening toothpastes.
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The results to some extent consistent with published data,
which accentuated toothpaste with whitening effect, can be
recommended only for patients who don’t have defects of hard
tooth tissues, enamel erosion and periodontal diseases.

Clinical studies showed that the use of bleaching toothpastes
with an optimal level of abrasiveness minimize the risk of com-
plications after bleaching. What is more, it was founded that
abrasive toothpastes most appropriate to use in patients with
pigmented mineralized dental plaque; in the case of halitosis —
peroxide containing toothpaste, enzymes — in patients with le-
sions of deposits against the background of periodontal diseases.

Based on the results of the study individual algorithms for
treatment and prevention of hard tooth tissues discoloration had
been developed and tested with the usage of facilities for indi-
vidual oral hygiene of etiotropic directed action.
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SUMMARY

CLINICAL RATIONALE OF CHOOSING A TOOTH-
BLEACHING AGENT

Borysenko A., Dudnikova M.

Bohomolets National Medical University, Department of Thera-
peutic Dentistry, Kyiv, Ukraine

The aim - to study the efficiency of correction of hard tooth
tissues discoloration.

The study was conducted on 135 patients with tooth discol-
oration. Clinical — complex examination of patients with de-
termination of hard tooth tissues color (Vita scale), indexes of
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individual oral hygiene, intensity and prevalence of gums in-
flammation for the study of efficiency of the applied medical
and preventive complexes of correction of hard tooth tissues
discoloration depending on a clinical situation; statistical — for
determination of authenticity of differences of the results.

Patients of O-1 group, who used abrasive bleaching tooth-
pastes, during the initial examination, had a poor oral hygiene.
In patients O-2 group, who used peroxide containing bleaching
toothpastes, during examination of 420 teeth hard tooth tissues
discoloration were noted in 187 (44.53%) patients teeth. Patients
0O-3 group, who used enzyme containing bleaching toothpastes,
during the initial examination had hard tooth tissues discolor-
ation in 198 (47.14%) tooth. The proposed algorithms for whit-
ening with usage of oral hygiene facilities tested positive. How-
ever, obtained in the long-term observation results showed that
the most pronounced bleaching effect with enzyme containing
toothpaste.

Studies had shown the most pronounced efficacy of enzyme
containing whitening toothpaste in the complex treatment and
prevention of correction of hard tooth tissues discoloration com-
pared to other whitening toothpastes.

Keywords: discoloration, dental hard tissues, bleaching fa-
cilities, individual oral hygiene

PE3IOME

KIIMHUYECKOE OBOCHOBAHMUE
CPEJACTB 1J151 OTBEJIMBAHMUS 3YBOB

BbIBOPA

Bopucenko A.B., lynnuxosa M.O.

Hayuonanvuwiii meouyunckuti ynugepcumem um. A.A. Boeo-
Momvya, Kageopa mepanesmuueckou cmomamonozuu, Kues,
Vrpauna

Lens — u3ydenune 3h(HEKTUBHOCTH KOPPEKUUH H3MEHEHHUS
I[BETa TBEP/BIX TKaHEH 3y00B.

O6cnenoBano 135 mamueHTOB ¢ M3MEHEHHEM IBeTa 3yOOB.
[IpoBeneHO KIIMHUKO-KOMIUICKCHOE OOCIeI0BaHHE IAIMCHTOB
C ompeJeeHHeM IIBeTa TBEPIbIX TKaHel 3yba (mkana Bura),
ToKa3aTeneil MHIUBUIyalbHOW TUTHEHBI TIOJOCTH PTa, HHTEH-
CHBHOCTH M PACIpPOCTPAHEHHOCTH BOCTIAJNICHUS JECEH IS U3-
yueHus 3(PQEKTHBHOCTH NPHUMEHSIEMBIX JedeOHO-npoduIak-
THYECKNX KOMIUICKCOB KOPPEKIIMH W3MEHEHHs I[BETa TBEPIBIX
TKaHel 3y0a B 3aBHCUMOCTH OT KJIMHHYECKOW curyarmu. Cra-
THCTUYECKUH METOM MPUMEHSIICS JUIs OTIPEAENICHUs JOCTOBEP-
HOCTH pa3iIudnii pe3ynbTaToB.

VY manmenrtoB rpymnsl O-1, kKoTopble ucronb3oBany abpa-
3uBHBIC oTOenuBaronue 3yoHbie mactel ¢ RDA >100, npu mep-
BHYHOM OCMOTpE BBISIBIIEHA HEYJOBIETBOPUTENbHAS THTHEHA
MOJIOCTH pTa. Y ManueHToB rpymisl O-2, MPUMEHSBIINX MEPOK-
cHJCOoAepKaIINe OTOEIMBAIONIME MMACThl, HMPH 00CIEI0BAaHUU
420 3y060oB M3MEHEHHUE 1IBETA TBEPIbIX TKAHEH 3yOOB OTMEUECHO
y 187 (44,53%). Y manmenToB rpymnms O-3, npuMeHABIINX (hep-
MEHTOCOJEpIKaIllMe OTOENMBAIOLINE 3yOHBIE TMACTHI, MPU TIEp-
BHYHOM OOCIIEIOBAaHHHU BBISBICHO M3MEHEHHE I[BETA TBEPHBIX
TKaHel 3y6a B 198 (47,14%) ciaydasx.

[penyiokeHHbIE AITOPUTMBI OTOCJIMBAHUS C HCIONB30Ba-
HHEM CPEJICTB TMTHEHBI TIOJIOCTH PTa UMENHN TOJIOKHTEIbHBIN
pe3ynbrar. OfHaKo MONydYEeHHBIE B PE3ynbTaTe IUTENbHOTO
HaOJIONEHUs JAHHBIE ITTOKA3aJId, Y4TO HauOoJee BBIPAKCHHBIM
orOenuBaromuM dpdekToM 001anaI0T (HEepPMEHTOCOIEPIKALIE
3yOHbIE TTACTHI.
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TIpoBesieHHbIE UCCIEIOBAHUS BBISBIIN HanOOJIee BbIPAKEH-
Hy1o 3({¢dexTuBHOCTE (hepMeHTOCOoAepKaIel 0TOeIMBarOIIeH
3yOHOMU MacThl B KOMIUICKCHOM JICUEHUH, KOPPEKIIMH U IPOhH-
JIAKTHKE M3MCHEHNS IIBETa TBEPABIX TKAaHEH 3y0a B CpaBHEHHH C
JPYTHMH OTOETMBAIOIINMH 3yOHBIMHU MTACTAMH.
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METHODOLOGY FOR CONSISTENT COPYING OF THE OVERDENTURE RESTORATION
PARAMETERS FOR DENTAL IMPLANT PROSTHESIS IN THE TREATMENT OF TOTAL EDENTIA

'Kladnichkin 1., “*Ivanov S., 'Bekreev V., 'Salata A., 'Trufanov V.

!Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia;
2Sechenov First Moscow State Medical University, Moscow, Russia

Endosseous implants for the treatment of patients with com-
pletely absent dentition have been used for more than a dozen
years, however, prosthetics of patients with this diagnosis is still
a difficult task, since the doctor is required to restore not only
aesthetics and chewing function, but also phonetics [1,2].

Prosthetics of patients with complete loss of teeth who wish
to install implants and make prostheses based on dental implants
involves several stages. First, a new complete removable den-
ture (CRD) is made. Based on this prosthesis, the position and
number of implants are planned taking into account the choice of a
permanent orthopedic design. Surgical planning is carried out using
a template for implantation. Then, surgical treatment is carried out,
including implantation and, with a lack of alveolar bone volume,
preliminary or immediate bone grafting. When installing implants
with a torc above a certain value above a threshold, it is possible to
use temporary prosthetics based on dental implants with temporary
crowns immediately after implantation [3]. However, in many pa-
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tients, due to concomitant diseases, restrictions related to the age
and structure of bone tissue, the necessary values of torc are not
achievable. If the torc values are lower than the threshold, the im-
plants are closed with «plugs» and expect full osseointegration to
be achieved. After full osseointegration is achieved, new temporary
crowns are made, and then they switch to permanent prosthetics
based on dental implants [3-6].

The term «prototyping» in the traditional sense is a quick
«rough» implementation of the basic functionality for analys-
ing the operation of the system as a whole. In the prototyping
methodology, the basis of the orthopedic design is CRD, which
is a functional prototype on which the shape of artificial teeth,
the occlusal plane, interdental contacts, dynamic occlusion are
verified, central occlusion is fixed and mandibular articular pro-
cesses are positioned. In this case, the patient’s complaints and
wishes are taken into account to improve the «prototype» of the
prosthesis based on dental implants.
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