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Determinants of the Emergence
of ‘White Spots’ and Tooth Hypersensitivity
in Orthodontic Patients

> Background. Decalcification of the enamel, which manifests as “white-spot lesions” localized around fixed ortho-
dontic appliances, is a serious issue during and after the orthodontic treatment. At a certain moment, this process can
provoke painful sensations, aka sensitivity, which leads patients to experience physical and psychological discomfort.

This research aims to establish the determinants of the emergence of white-spot lesions and critical time limits
during treatment with fixed orthodontic appliances.

Methods. To analyze the degree to which the teeth were impacted, our team examined 58 patients, ages 18-44,
who were referred to the Dental Medical Center of the National Medical University of O. O. Bogomolets in the years
2023-2024 for alternating reasons, including the prospect of orthodontic treatment.

Results. White-spot lesions were detected in 53% of patients with fixed orthodontic appliances. They occur primar-
ily on the buccal surface of teeth around brackets and archwire, especially in the area nearest to the gums. In particular,
the labio-gingival region of the upper incisors and premolars is the most common place of appearance. The analysis
of the frequency of white-spot lesion emergence depending on the time limits of the orthodontic treatment demon-
strated that the most rapid spread of the damage is registered three months after its beginning (62%). This period is
characterized by a significant increase in the average Oral Hygiene Index (OHI) value and intensifying painful sensations.
The gradual decrease in these factors is observed after 6 months since the treatment was administered.

Conclusions. A sharp rise in the number of white-spot lesions and hyperesthesia in patients proves the conduction
of critical evaluations of the oral cavity to be essential during the first three months of treatment with fixed orthodontic
appliances. The crucial strategy in preventing the occurrence of white-spot lesions is to ensure that demineralization
processes are absent, the biofilm is not being formed, and appropriate methodology is used to remineralize the dam-

aged areas.

Keywords: “white-spot” lesion, demineralization of the enamel, hyperesthesia, orthodontic treatment, prevention.

Evidently, orthodontic treatment aims to improve the
aesthetic appearance of teeth and the face. Patients
with dental and maxillary anomalies’ opinions on
orthodontics vary in correlation to the aesthetic
impact of the pathology, views on orthodontic correc-
tion, reasonably expected discomfort, and anticipated
absence of pain during procedures.

Decalcification of the enamel, in the form of white-
spot lesions on the surface of the tooth around the
fixed appliance, can be a hindrance during and after
fixed orthodontic treatment, considering that patients
are strongly willing to see the objective improvement
of their condition (Fig. 1) [1, 2]. Additionally, the pro-
cess might involve painful sensations and hyperes-
thesia, which are undoubtedly uncomfortable for the
patient both mentally and physically [12, 13].

Based on data from literary resources, the indica-
tors of prevalence of occurrence of and predisposition

to white-spot lesions (WSL) can be considered rather
high in patients undergoing orthodontic treatment,
and reach up to 46-68.4% [1-4]. On average, such
decalcifications are discovered in 15,5-40% of patients
before, and 30-70% during treatment [4-6, 10, 13].

White-spot lesions are areas of initial caries where
superficial demineralization occurs under the undam-
aged layer of enamel. These areas reflect light differ-
ently from the healthy, normal enamel, resulting in a
chalk-white spot—the “white-spot” lesion.

White-spot lesions found before the beginning of
orthodontic treatment are interpreted as a risk factor
for the development of new deterioration sites. Poor
oral hygiene, excessive consumption of fermented car-
bohydrates, and sugary drinks all contribute to this
(Fig. 2) [6, 7, 9, 12].

This research aimed to establish the determinants
of the emergence of white-spot lesions and critical
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Fig. 1. White-spot lesions
around brackets

time limits during treatment with fixed orthodontic
appliances.

Therefore, the determination of these risk factors,
together with mechanisms of the demoralization
control before and after the treatment, and preventa-
tive measures in the protocol regarding orthodontic
patients, remains a relevant task.

Materials and Methods

To analyze the degree to which the teeth were
impacted, our team examined 58 patients, ages 18-44,
who were referred to the Dental Medical Center of
the National Medical University of O. O. Bogomolets in
the years 2023-2024 for alternating reasons, includ-
ing the prospect of orthodontic treatment. Among
them, 38 patients, 20 female and 18 — male (average
age — 25.3 £ 8.3 years), underwent fixed orthodontic
treatment. The control group included 20 people (10
female, 10 male) ages 18-44, with the average age
being 23.7 £ 6.2 years, to whom removable orthodon-
tic treatment was administered.

Patients with generalized somatic pathologies,
large dental arch defects (multiple teeth absent in a
row), generalized stage 2 and stage 3 periodontitis,
distinct mental abnormalities, and alcohol and drug
addictions were excluded from this research.

The level of oral hygiene was graded using the
simplified Greene-Vermillion Index (OHI-S), whilst
the Decayed/Missing/Filled Teeth (DMFT) Index was
utilized to determine the condition of the teeth.

Additionally, our team implemented a visual
analog scale (VAS) to collect data on painful sensa-
tions as responses to stimuli. Patients independently
described their well-being on a scale of 1 to 4:
1 stood for no pain, 2 for minor pain, 3 for consid-
erable pain, and 4 for intolerable pain.

Statistical analysis of the matter involved work-
ing with the MedStar analytical package. Information
collected is demonstrated as Average Deviation (AD)
+ Standard Deviation (SD) for continuous variables
in the case of normal data distribution and median
(25% quartile; 75% quartile) in the opposite case.
Data distribution was checked using the Shapiro-Wilk
criteria.

Fig. 2. White-spot lesions on the buccal
surfaces of premolars

Student and Mann-Whitney criteria were used
to compare groups studied by quantitative charac-
teristics for qualitative characteristics—the x? test.
A probability value of p <0.05 was considered sta-
tistically significant.

Results and their discussion

In 34 patients with fixed orthodontic appliances, car-
ies was found; the average value of the DMFT Index
equaled 8.84 +4.19.

In the control group, 17 participants (90%) had
caries; the average DMFT Index value yielded a result
of 4.95+2.87, which was statistically noticeably
lower (p<0.001) than that of a group of patients
undergoing orthodontic treatment (Table 1).

The average value of the Greene-Vermillion Index
in patients to whom orthodontic treatment was
administered amounted to 2.38+0.23. On the con-
trary, in the control group, the value of it equaled
1.31+0.16, which is statistically, undoubtedly, lower
(p<0.01), than in patients with fixed orthodontic
appliances (Table 2).

In 20 patients (53%) treated using fixed ortho-
dontic appliances, white-spot lesions were detected.
In the control group, white-spot lesions were appar-
ent in 5 patients (25%), which is statistically consid-
erably lower (p <0.001) than the main group, where
fixed devices were implemented. White-spot lesions
usually occur on the buccal surfaces of teeth around
brackets and archwire, especially in the area near-
est to gums. In particular, the labio-gingival region of
the upper lateral incisors and premolars is the most
common place of emergence (Fig. 3).
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Fig. 3. White-spot lesions on upper lateral incisors
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Table 1.
Indicators of the damage to the hard tissues of the teeth done by caries
Patients with fixed Patients who hadn’t A
. . . . Level of significance
Indicator orthodontic appliances undergone orthodontic of difference
(n=38) treatment (n =20) P
Prevalence of caries (%) 90 85
<0.001
Average DMFT Index Value 8.84+4.19 4.95+2.87
Table 2.
The indicators of the level of oral hygiene
. . Control group
. Patlents'wnh ﬁ'xed (Patients who hadn't Level of the significance
Indicator orthodontic appliances . A
(n=38) undergone orthodontic of difference, p
B treatment, n = 20)
Average value
of the Greene-Vermillion Index 238+0.23 131£0.16 <001

Table 3.

Indicators of the damage to the hard tissues of teeth done by white-spot lesions

. . Control group
. Patlents‘wuh ﬁ‘xed (Patients who hadn’t Level of the significance
Indicator (%) orthodontic appliances . .
(n=38) undergone orthodontic of difference, p
treatment, n = 20)
Pre.valence of white-spot 53 25
lesions
Damage to upper incisors 28 15 <0.001
Damage to lower incisors 1 2
Damage to upper premolars 40 32
Damage to lower premolars 12 24
Damage to upper molars 7 8
Damage to lower molars 4 9
Damage to upper canines 3 3
Damage to lower canines 5 7

Table 4.

Indicators of hyperesthesia

Patients with fixed
orthodontic appliances
(n=38)

Indicator

Control group (Patients

who hadn’t undergone

orthodontic treatment)
(n=20)

Level of the significance
of difference, p

Average intensity of the painful
sensations, expressed using
aVAS

27£0.21

1.3+0.18 <0.01

In the VAS questionnaire, 26 surveyed individu-
als complained about increased sensitivity of teeth.
Based on the diagnostic tests involving streams
of cold water or air and probing, the diagnosis of
hyperesthesia was confirmed in 5 patients. In the
control group, 6 patients complained about hyper-
sensitivity of the hard tissues of teeth, whilst the
respective diagnosis was established in 3 parti-
cipants.

The objective analysis of the prevalence of white-
spot lesions in correlation to time limits of the treat-
ment with fixed orthodontic appliances elucidated
that the biggest increase in deterioration of teeth
was registered after three months of its duration
(up to 62%). This period is characterized by a rapid
elevation of the average value of the Oral Hygiene
Index, followed by an upraise in the intensity of pain-
ful sensations and teeth sensitivity. Gradual decrease
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Table 5.
Indicators of the level of damage during 18 months of treatment with fixed orthodontic appliances
Indicator After After After After After siLen‘;:Ic:;::z‘i)f
1 month 3 months 6 months 12 months 18 months 9
difference, p
Prevalence
of white-spot 26 62 51 36 25 <0.01
lesions (%)
Average value of
the Greene-Ver- 1.63+0.16 3.28+0.17 2.78£0.23 2.38+0.2 1.62+0.16 <0.01
million Index
Average inten-
sity of painful
sensations 2.7+0.21 29+0.2 21x0.16 1.8+£0.2 2.0+0.21 <0.01
expressed using
VAS

of these factors is observed after 6 months since the quality of oral hygiene, which, consequently, leads to

start of the treatment (Table 5). decalcification of the enamel, formation of white-spot
Evidently, the utilization of fixed orthodontic lesions, and hyperesthesia.

appliances hugely contributes to the decrease in the

Conclusions

A precipitate elevation of the number of white-spot  strategy in preventing the occurrence of white-spot
lesions and hyperesthesia in patients during the first  lesions is to ensure that demineralization processes
three months of fixed orthodontic treatment proves are absent, the biofilm is not being formed, and
the conduction of critical evaluations of the oral appropriate methodology is used to remineralize the
cavity to be essential during this period. The crucial = damaged areas.
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JeTepMiHaHTU BUHMKHEHHS «Gi/IUX MJISIM»
1 HaaMipHOI YyTJIMBOCTI 3y6iB Yy OPTOAOHTHYHHUX NALi€EHTIB

CumoHeHko P, B., Pedsanosuu I. M.
HaunionanbHuit MeguuHui yHiBepcuTeT iMeHi O. O. Boromosbs, M. KuiB, YkpaiHa

Pestome: [lekanbLmHaLis emani, Wo NpoABAAETLCA Y BUMAZI 6invX NIAM HABKOO HE3HIMHOI OPTOAOHTVYHOT anapaTypy, € CEPNO3HOI0
npo6nemoto Mig Yac i nicnA He3HIMHOTO OPTOLJOHTUYHOTO NiKYBaHHA. Y NEBHUIA MOMEHT Lieil MPOLIEC MOXe BUKIMKAT/ BUHVKHEHHA
6051b0BOI peakKLiii 3y6iB — Tak 3BaHOT Yy TIMBOCTI, LU0 BUKIMKAE Qi3NYHMIA Ta NCUXONOTIYHNIA AUCKOMOPT y NaLlieHTa.

MeTo10 LbOro AOCNiAKEHHSA CTal0 BU3HAYEHHA JeTePMiHAHT BUHUKHEHHA «BiMX NasAM» Ta KPUTUYHMX TEPMIHIB Nif Yac OPTOAOH-
TUYHOTO JliKyBaHHA HE3HIMHOI0 anapaTypolo.

Marepianu Ta meTtogu. 3 MeTolo NPoOBefeHHs aHasi3y PiBHA ypaxeHHs 3y6iB «6inMMu nnamamm» My 06CTeXuny 58 nalieHTiB Bikom
Bif, 18 [0 44 pokiB (38 ocib ocHOBHOI Ta 20 0Ci6 KOHTPONLHOI rpyny), AKi 3BepHyANcA Ao CTOMaToNOriYHOro MeAnYHoro LeHTpy HMY
im. 0. O. boromonbua y 2023-2024 pokax i3 Pi3HUX NPUYNH, 30KPeMa 3 METOK OPTOAOHTUYHOTO JTIKyBaHHS.

Pe3synbraTii Ta ix 06roBopeHHs. Y 53 % naLieHTiB 3 He3HIMHOI OPTOAOHTHYHOIO anapaTypoto 6ynu BuABNeHi «6ini nnamu». bIl 3a3su-
yail 3'ABNAITLCA Ha LWiYHI CTOPOHI 3y6iB HaBKOMO bpeKeTiB, 0cobANBO B 06nacTi ACeH, Npryomy Nnabio-riHriBanbHa 0611acTb BEPXHIX
6iyHMX pi3LiB Ta NpemMonaApiB € HaNbINbL NowrpeHot. AHani3 nowwmpeHocTi Bl 3anexHo Bif TepMiHiB NikyBaHHA HE3HIMHOK OpTO-
[OHTMYHOIO anapaTypolo Nokasas Halibinblue 3pocTaHHA KinbKOCTi ypaxeHb yepe3 3 micAui (3o 62 %). B Lei TepmiH cnocTepiraetbca
3HauHe 36inbLIeHHA cepesHbOro 3HaUYeHHs ririeHiYHOro iHAEKCY Ta 36inbluyeTbcA 601bOBa YyTAMBICTb 3y6iB. [oCTynoBe 3MeHLIeHHA
MOKa3HWKIB cnocTepiranocs yepes 6 MicALIB Bif NOYaTKy 06CTEXEHHA.

BucHoBKu. Pi3ke 36inbleHHA KinbkocTi Bl Ta rinepectesii y nawieHTiB, npoTArom neplumx 3 MicALiB NikyBaHHA HE3HIMHOI OPTOAOH-
TMYHOIO anapaTypoto, CBiAYaTb NPO HEOOXiAHICTb MPOBOAUTI KPUTUYHI OLHKM FiriEHN MOPOXHUHM POTa NPOTArOM nepLumx 1-3-x mica-
LiB NiKkyBaHHA. HalBaXnuBilLoio cTpaTerieto NPoQinakTnKy BUHUKHEHHSA «binux niasamM» € 3anobiraHHs gemiHepanisauii Ta yTBOPeHHIO
6ionniBKY, a TaKOX BUKOPUCTaHHA METOA0AOTi N1A peMiHepanisaLii ypaxeHb.

KniouoBi cnoBa: «6ini nnAmMn», femiHepanisawia emani, rinepectesis, OpTOAOHTUYHE NiKyBaHHA, NpodinakTnka.
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