Tereshyna T., Pakhlevanzade V. The teeth whitening in an age aspect: prevalance of the method use, substantiation of its carrying
out and possible complications (clinical research). Journal of Education, Health and Sport. 2021;11(04): 222-232. elSSN 2391-8306.
DOI http://dx.doi.org/10.12775/JEHS.2021.11.04.023
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2021.11.04.023

https://zenodo.org/record/5156662

The journal has had 5 points in Ministry of Science and Higher Education parametric evaluation. § 8. 2) and § 12. 1. 2) 22.02.2019.
© The Authors 2021;
This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland
Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium,
provided the original author (s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the work is properly cited.
The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 26.02.2021. Revised: 31.03.2021. Accepted: 30.04.2021.

The teeth whitening in an age aspect: prevalance of the method use, substantiation of its

carrying out and possible complications (clinical research)

T. P. Tereshyna, V. A. Pakhlevanzade

The International Humanitarian University,

Odessa Medical Institute, Department of General Dentistry, Odessa, Ukraine

Abstract

The following article presents results of the clinical research on prevalence of use,
justification of leading and development of possible complications due to the teeth’
whitening. The main aim of the research is to study prevalence of apply of the teeth’
whitening procedure among patients of different age groups in the Dental Department of the
Odessa University Clinic, with a study on indications for leading the aforementioned
procedure, as well as complications, that had been developed as a result of it. The research
materials are: anamnestic data of patients from the University Clinic, who underwent the
teeth” whitening procedure. Moreover, we had taken into account the following indexes:
patient’s age, presence of concominant pathology, the data on leading the teeth’ whitening
procedure in the past. The main group was presented by 32 patients, who underwent the
aforementioned procedure for the first time in their lives. The group of comparison is
represented by 33 patients, who underwent the same procedure couple of times before (once,
twice, three times or four times). The research methods: anamnestic, statistical. The methods
of whitening, that had been chosen: hardware whitening, laser beam, thermocatalytic
whitening and use of chemical catalysts. The analysis of anamnestic data, which was held,

make us possible to postulate, that 5% of patients from both groups did not have any
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complications after the teeth’ whitening procedure. The other patients of the study groups
though had a stable pain syndrome, the intensity of which is increasing in 24-48 hours after
the procedure and last in average 5-7 days. The folowing article presents a data on a fact,
what concominant conditions and diseases of the oral cavity do stimulate a pain syndrome
development more often and during what period of time. The current article also describes a
character of inner-connections between pain syndrome and gender feature as well as presence
of such procedures in the past. The authors had postulated, that the less traumatic and quite
efficient method is oxidative cleavage of enzymes, by using which a stable long-lasting effect
is reached, as well as there is a lack of pain after the procedure.

Key words: hardware teeth’ whitening; laser beam; oxidative cleavage of
enzymes; chemical catalysts; tartar.

BubinoBanHs 3y0iB y BIKOBOMY acleKTi: MOMMPeHiCTh BHUKOPUCTAHHS MeTOo/a,

OOIPYHTYBAHHS NMPOBEJIEHHS Ta MOMKJINBI yeKJIaHeHHs (KJIiHIYHe T0C/TiKeHH )

T. II. Tepemmna, B. A. IlaxuieBan3ajae

MiskHapoaHMii TYMaHITAPDHUI YHiBEpCUTET,

Onecbkunit Meauunnii incruryr. Kadgeapa 3aransHoi cromarodorii, M. Oneca, Ykpaina

B crarti nmpeacraBieHo pe3ynbTaTH KIIHIYHOTO AOCTIDKEHHS IMOJO TONIUPEHOCTI
BUKODHCTaHHSA, OOIPYHTYBaHHS TIPOBEICHHS Ta PO3BUTKY MOMJIMBUX YCKJIAJIHEHb
BiOUTIOBaHHS 3y0iB. MeTOl JOCHIDKEHHS € JOCHIIUTH TOIIMPEHICTh BUKOPHUCTAHHS
npoueaypu BinOuTIOBaHHS 3y0iB y MAIlIEHTIB PI3HUX BIKOBUX TPy CTOMATOJOTIYHOTO
BUIIUICHHST YHIBEPCUTETCHKOT KITIHIKK MicTa Ozieca i3 BUBUCHHSM IOKa3aHb JUIsl TPOBEICHHS
NpOLEAYPH, @ TAKOX YCKJIaJHEHb, IO PO3BUHYIUCH Iicis Hei. MatepiaoM IOCTiHKEHHS
CIIYTYBAJIM AaHAMHECTHUYHI JaHl TMalli€HTIB YHIBEPCUTETCHKOI KIIHIKH, SKAM MPOBEIU
BiOUTIOBaHHs 3yOiB. IIpm 1pbOMy 3BepTaiaM yBary Ha BIK MallieHTa, HAasBHICTh CYIYTHbHOI
NaToJIOri, JaHi CTOCOBHO IMpPOBEAEHHS BiAOLTIOBaHHS 3y0iB y MUHYJI0My. OCHOBHa rpymna
npeJcTaBieHa 32 MmaiieHTaMM, IpoLeaypy BiIOUTIOBaHHS 3y0iB SKMM HpOBOJMIM yrepiie. B
Ipyny TOpIBHAHHA YyBiMIuM 33 MalieHTH, SKUM paHille NpOBOAMJIACH IpoLEeaypa
BiIOUTIOBAaHHS 3y0iB (0/JHOpA30BO, JBa pa3d, TPU pPa3d Ta 4YOTUpU pazu). Meroau
JOCII/DKEHHS: aHAMHECTUYHUI Ta cTatucTUuHuil. OOpaHi MeToau BiIOUTIOBaHHS: amapaTHe
BIZIOUTIOBAHHS, Ja3epHUM MpPOMiHb, TEPMOKATAIITUYHE BIIOUTIOBaHHS Ta BUKOPHUCTaHHS
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XIMIYHHUX KaTalli3aTopiB. AHaji3 aHAMHECTHYHUX J@aHUX JO3BOJIMB BCTAHOBUTH, MmO 5 %
MarieHTiB 000X TPyl JOCIUDKEHHS HE MajM JKaJHUX YCKJIAIHEHb IICIs IPOBEICHHS
BiOUTIOBAaHHS 3y0iB. Y PELITH Mali€eHTIB JOCTIHKYBAHUX IPYI Ma€ MicIe CTIHKUN 0OIbOBHIA
CHHJIPOM, IHTEHCHBHICTb SIKOTO MIJACHIIOETHCS uepe3 24-48 rouH micis mpoueaypH i TpuBae
y cepenabomy 5-7 ni6. B crarTi nocmimkeHo, sKi CynmyTHI CTaHH a00 3aXBOPIOBAHHS POTOBOT
MOPOKHUHM YaCTIllIe CTUMYITIOIOTh PO3BUTOK 0OJILOBOTO CHHIPOMY 1 B SIKWHM TepMiH. Takox
OMHCAaHO XapaKTep B3AEMO3B’SI3Ky MK OOJBOBHUM CHHAPOMOM 1 TE€HAECPHOIO O3HAKOKO Ta
HasBHICTIO TIPOIEAYp Y MUHYJIOMY. ABTOpaMH IMOKa3aHO, 10 HAWMEHII TPaBMAaTUYHUM 1
JIEBUM METOJIOM € OKHCIIOBAJIbHE PO3ILICIUIEHHS (DEpMEHTIB, NMpPU BUKOPUCTAHHI SKOTO
JOCATAETHCS CTINKUNA TpUBAIMM €(eKT Ta BIACYTHIN IHTEHCUBHUM OUIb MIiCIs IPOLEAYpPH.
KarouoBi ciaoBa: amnaparHe BinOijnioBanHs 3y0iB; Jia3epHUil NPOMIHB;

OKHCJIIOBAJIbHE PO3LIeIVIeHHs! epMeHTIB; XiMiYHI KaTadizaTopu; 3yOHHI KaMiHb.

The revelance of the current topic is determined by unrestrained development of
aesthetic dentistry and widespread promotion of the healthy teeth’ natural beauty in the
anterior oral cavity [1, 4]. More and more often patients direct to dentists their questions
about darkening of teeth, development of pigments and stains on enamel, that could not be
removed at home [2]. Modern society provides its adjustments, that is why the hallmark of
communication nowadays is primarily a bright smile as an indicator of human’s well-being,
as well as a factor, that enhances self-esteem and social adaptation [3, 7]. In addition, for a
certain category of people speaking about attractive smile we do not have to mention only and
exceptionally their aesthetic accounting, but their realization in a personal life as well [4, 10].
The relevance of aforementioned topic is also tightly connected with the fact, that in most of
cases, patients with dental discolors suffer from inflammatory periodontal disease as well as
require more deep research and further treatment [5, 9]. It is commonly known, that the
whitening can lead to hyperesthesia of the teeth [6, 8]. However, on the current stage of
development of the dental science there were no main criteria provided to substantiate
carrying out whitening, likewise there were no described categories of compications, that
could develop alongside.

The main aim of the research: to study prevalence of use of the teeth whitening in
case of patients of different age goups from the Dental Department of the University Clinic,
Odessa, Ukraine, with a study on indications for the procedure, as well as complications, that

had been developed after.
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The research material: we had studied anamnestic data of patients of the Odessa
University Clinic, who underwent teeth whitening. Namely: an age aspect, presence of
concominant diseases, previous procedures of whitening as well as oral cavity diseases, that
took place for the moment of the procedure or were observed in the past (all necessary data
was collected by analyzing individual cards of patients of the Clinic with a written consent for
access to database, which had been taken as from the patient, as from the dentist as well.

As an energy source we had used a blue light spectrum (hardware whitening), laser
beam (laser whitening), heat (thermocatalytic whitening), and, in some cases, chemical
catalysts.

All patients were divided into two groups. The first group, main one, consists of 32
people, who underwent the procedure of whitening for the first time. The group of
comparison is represented by 33 patients, who had previously applied for this procedure to the
University Clinic.

By gender, the patients from both groups are divided as follows: 55% -men, 45% -
women. The division of patients is presented in the Table 1.

Table 1 - The division of patients from study groups according to the age

Gender 25-35 y.0. 36-45 y.o. 46-55y.0. Total
Men 12 9 9 30

Women 15 7 3 25
Total 27 16 12 55

The data which was presented in the Table 1 reveals a predominance of patients from
the age group of 25-35 among general number of patients regardless of gender.

In the main group patients underwent a procedure of the teeth whitening for the first
time. Moreover, in case both of men and women, there were no concominant pathology of the
oral cavity observed.

Among patients from the group of comparison: 14 people underwent this procedure
for the second time, 11 patients - for the third time with an interval of 1 year between each of
them, 8 patients underwent a procedure for the fourth time with a time interval of 1 year or
more. We have to notice, that, in case of patients from the study group on an age subgroup of
25-35 y.o. along with darkening of the teeth there were also pigment spots from food dyes,

the presence of tartar and plaque of smokers. Among men in the age of 36-45 y.o. the were
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changes in the teeth color due to trauma as well as tooth discoloration because of improper
dental treatment. As concominant conditions in case of women of this age group we could
name: tooth discoloration, which is determined by using medical treatment as well as a
presence of microorganism in the oral cavity.

Regardless of gender, in case of people in an age group of 46-55 y.o0. the following
features took place: tooth discoloration as a result of using drinking water with a large amount
of iron, as well change if the teeth colors by the products of hemorrhagic pulp destruction. In
other words, all concominant conditions, that had been mentioned above, were indications for
the teeth whitening procedure in case of patients from the study group.

In case of patients from the study groups there were no chronic pathology found
(likewise chronic disease of kidneys, liver, pancreas, or disorders of the main metabolism), as
well as there were no anamnestic data on patients’ staying in areas with a high fluoride
content. We have to emphasize also, that there were no hereditary or acquired infectious
diseases revealed, which could contribute to early tooth decay.

During conversation with patients from the both study groups we had found out, that
11% of patients brush their teeth after each meal as well as after waking up; 39% of
respondents brush their teeth twice a day (in the morning and in the evening); 50% - only
once a day, in the morning immediately after waking up.

We had noticed the presence of dental hyperesthesia after the whitening procedure in
case of 95% of people from the group of comparison as well as in case of 80% of patients
from the main group. Moreover, we have to underline, that the intensive pain was shown in
24-48 hours after whitening procedure, and became more intensive in 48 hours, as well as it
did not change its nature within 4-7 days after medical procedure.

The research methods: anamnestic, statistical.

The results, that had been obtained: the process of data collecting in case of patients
from the main group was held directly after the whitening procedure as well as after 24 and
48 hours. The division of patients into groups according to the whitening method is the
following one: 25% - hardware whitening; 25% - laser whitening; 25% - thermocatalytic
whitening; 25% - oxidative cleavage of pigments. In other words, groups were compiled in a
such way in the aim of obtaining reliable results.

As an energy source we had used a blue light spectrum (hardware whitening), laser
beam (laser whitening), heat (thermocatalytic whitening), and in some cases - chemical

catalysts.
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In case of all patients from the study groups we could notice a development of dental
hyperesthesia as a result of abnormal structure of the tooth and periodontal tissues. In 24
hours in all cases an acute or moderate pain sensivity appeared under the influence of
chemical (sour products), thermal (cold water, ice-cream, cold air) or mechanical (toothbrush,
floss, toothpick) stimuli.

Let us consider a character of the course of period after undergoing a procedure as
well as a possible development of complications in case of patients from the study groups.

Thus, there is 5% of patients from both of groups, who did not have any specific
sensations after whitening procedure regardless of its method. Other patients started to suffer
from pain in 24-48 hours after the procedure. Moreover, we have to notice also, that in 65%
of cases we could also notice bleeding gums before a pain syndrome, in case of 35% of
patients though we could notice likewise gums’ bleeding as well as enlargement of the lymph
nodes of the neck before the pain syndrome. In all aforementioned cases pain caused a loss of
appetite, decrease of working activity, as well as general weakness. In 48 hours all patients
have noticed an increse of the pain syndrome, what consequently had led to persistent sleep
disorder in 45% of cases as well as required the use of analgesics. Thus, 25% of patients have
taken tempalgin or aspirin, 35% though have taken even sleeping pill.

35% of patients from the main group went to the doctor with pain complaints. any of
them did not require to use narcotic analgesics or other specific therapeutic measures with
using physiotherapy equipment.

In other words, we could say, that regardless of chosen whitening method all patients
had the same complaints, while the character of pain was typical one and did not require
specific medical treatment.

All patients from the main group came for a review 10 days after whitening procedure,
where a survey as well as a necessary data collecting was held. It had been done in the aim of
using this data during our study on the group of comparison. For that time it had been already
no complaints from the side of oral cavity, that could be determined by the whitening
procedure, which took place. The teeth’ enamel was not damaged. According to the medical
documentation (the clinic patients’ cards) it is known, that there is no patient from the study
group, who came to doctor with complications or other complaints because of the whitening
procedure, which was held, during 4 months after the aforementioned procedure. 4 month
later 3 patients have come to the the Clinic in the aim of attending prophylactic examination,

while 5 patients have come having superficial caries of the sixth teeth.
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Likewise it took place in the main group, in case of group of comparison there were no
pain syndrome or different types of complications in 5% of cases. In 95% of patients from the
study group a presence of the aforementioned suffering is directly dependent on presence of
the concominant pathology as well as on number of procedures, that were undergone before.

In case of patients from the group of comparison a pain syndrome had been
developing in average in 24-48 hours. If we are going to consider this process under the prism
of hours, we could find out the following link: the patients who had undergone a whitening
procedure for the second time started to suffer from pain syndrome in 30-48 hours after the
procedure; patients, who were prescribed to undergo a procedure for the third time started to
suffer from pain syndrome in 25-29 hours; while, finally, people, who had undergone a
whitening procedure for the fourth time started to suffer from pain syndrome already in 24
hours after it. Thus, we could see a direct link between number of whitening procedures, that
were held before from one side, and a speed of developing of the pain syndrome from another
side.

There were no admitted characteristical features of pain development depending on
gender or age of the patient. The same feature was admitted towards method of whitening.

The nature of pain in all observations was persistent with a tendency to increase over
time. In case of all patients an increase of pain was admitted. In 65% of cases in 30-48 hours
after the procedure pain was absolutely unbearable, did not allow a patient to rest at night and
could be stopped only by taking painkillers. 45% of patients from the study group came to the
dentist with pain complaints. All patients have undergone a treatment of the damaged areas by
treatment high in fluoride and calcium; as well as they were prescribed to undergo
physiotherapy procedures with vitamin complexes. In 25% of cases dentists had led
mineralization of sensory areas by applying reminalizing therapy. 15% of patients were
prescribed to use desensitizing gels of prolonged action; for 5% of patients a specific
universal dental mouth guard was prescribed with using a desentisizing gel alongside. In 3%
of cases the aforementioned dental mouth guard was prescribed as a result of pain
development after the whitening procedure, that had been held before (primarily, it is related
to people, who had undergone a procedure for the third or fourth time already in their lives).

If we are going to evaluate a presence of connection between gender feature and
developing of the pain syndrome, we could come up with the following solution: in case of
men pain takes place more often, than in case of women. In percentage terms it looks like

75% and 25% respectively.
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There is a direct connection between appearing of pain and existance of concominant
pathological conditions in the oral cavity. In case of patients from the age group of 25-35 y.o.,
who had tartar and smokers’ plaque, the pain was developing in the early periods after
undergoing a procedure, and was stopped by taking painkillers and special pastes.

In the meanwhile those patients, who had dark teeth as a result of improper dental
treatment, have required to undergo a procedure with a use of chemical catalysts. In 30 hours
after the procedure all of patients went to dentist complaining about pain at night; starvation
due to persistent pain syndrome and swelling of gums; increasing of the temperature up to 37-
37,5 ° C. Three patients have undergone an oral rehabilitation and they were rescribed also to
use a long-acting desensitizing gel.

Three women from the group of comparison have the teeth’ disoloration as a result of
taking tetracycline antibiotics. Moreover, we have to notice, that in case of 50% of teeth there
is uniform darkening of them on all sides. To add, two patients have undergone a whitening
procedure for the third time; one of them - for the fourth time. All patients noticed, that teeth’
darkening between procedures was developing earlier, than in 7-8 months.

Patients of the age group of 46-55 y.o. from the group of comparison, whose teeth’
color changes were determined by products of hemorrhagic desctruction of the pulp have
started to feel a pain already 15 hours after the procedure. In 24 hours after the whitening
procedure though, regardless on chosen whitening method or person’s gender, all people
have suffered from a persistent severe pain, to decrease which it was neccessary to take
painkillers and gels. 5 patients have come to the Clinic for aid. All of them were prescribed to
use dental mouth guards and desensitizing gels during 7-10 days after the procedure.

Speaking about chosen method of whitening, there is a clear direct connection
between the method, which was chosen and development of the pain syndrome. Let us
analyze all methods separately.

The hardware whitening was effective in case, if the teeth discoloration was developed
as a result of lifelong pigmentation and age-related changes in the teeth. Patients, who have
undergone this method started to suffer from persistent pain syndrome already in first couple
of hours after the persistent, while the pain of the highest severity took place in 24 hours after
the procedure. Moreover, all of the patients were not able to drink hot drinks or eat. The pain
was stopped by taking painkillers and special gels of the prolonged action.

After undergoing the procedure of teeth’ whitening using a laser beam, a pain sydrome
was developing in average in 28-30 hours, and did not require taking painkillers. All patients
have used desensitizing gels of the prolonged action after the procedure.
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The thermocatalyc whitening was held in case of slight roughness of individual areas
or the tooth on the background of superficial foci of the enamel discoloration. The unstable
pain of a low intensity was appearing 30-35 hours after the procedure, and did not require
taking any special painkillers.

The pain after whitening using chemical catalysts was developing 10-15 hours after
the procedure already, it was persistent and led to sleep disorders in 50% of observations. We
have to notice also, that the pain of the highest intensity was noticed in case of patients with
artificial dentures, with the presence of exposed areas of dentin or with damaged teeth.

Thus, we had studied a clinical data of patients from different age groups, who
underwent the teeth whitening by applying different methods. By analyzing an obtained data
we could say, that the effiency of whitening depends on etiological factor as well as on
severity of discoloration. That is why, the type of whitening procedure as well as presence of
indicators for this procedure is always up to dentist and his empirical experience, as well as
up to his complete understanding of all possible consequences of this intervention, such as
primarily - enamel defects and tooth sensivity. According to the data of the modern literature,
the oxidative cleavage of pigments is an autraumatic and effective method of whitening {11,
12}, what was confirmed by our work. Indications and contraindications for whitening
procedure depend on reasons and degree of the teeth’ darkening, general patient’s condition
as well as individual features of the oral cavity {13, 14}. While assessing the type of
discolorit, the dentist has to have a clear idea about changing of teeth’ color on the
background of influence of exogenous and endogenous factors, as well as, he has to apply this
knowledge for formation of the method of further medical treatment in an aeshetic and
restorative dentistry {15}. All modern ideas, that had been mentioned above, towards
indications and choice of whitening methods are applied in the University Clinic in Odessa, as

well as, further they will contribute to development of the aforementioned research area.

Conclusions.

1. Men prvailed among patients from the both study groups (55% from the
general number of patients). According to the age, people in an age group of 25-35 regardless
of gender, prevailed.

2. In case of patients from the group of comparison after whitening procedure we
could notice a pain syndrome of different intensity and duration.

As perspectives of further research we could name: postulation of the enamel’s
condition as well as a nature of its hypersensitivity after whitening procedure in case of
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patients in different age; study on infuence of the whitening system on the mineralizing
potential of the oral fluid as well as stage of development of the teeth’ demineralization;
developing effective measures to improve methods of clinical rehabilitation and prevention of
lesions of the hard and soft tissues of the oral cavity after providing whitening procedure in
case of patients from different age groups.
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