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IN VITRO AND IN VIVO ASSESSMENT OF ENAMEL COLOUR 
STABILITY IN TEETH TREATED WITH LOW-VISCOSITY RESIN 
INFILTRATION – A LITERATURE REVIEW
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Chair and Department of Paediatric Dentistry, Medical University in Lublin, Poland 

A B S T R A C T

Infiltration with a  low-viscosity resin is one of  the methods of minimally invasive treatment of enamel-induced 
hypo-mineralisation. It is one of the most modern methods of treatment of white lesions, which can be a bridge 
between remineralisation therapy and surgical methods. Long-term aesthetic effects of treatment depend on the co-
lour stability of the resin used in this method. It is believed that due to the physical properties of the resin used in 
the infiltration method, there may be changes in the colour of the surface of the enamel subjected to infiltration. 
The paper attempts to summarise current reports regarding the colour stability assessment of enamel treated by in-
filtration with a low-viscosity resin confirmed in in vitro and in vivo studies. The previous results of laboratory tests 
indicate that the resin used in the infiltration method is susceptible to discolouration of internal and external origin. 
On the other hand, clinical trials prove that maintaining stable aesthetic effects of infiltration treatment is possi-
ble. It is assumed that the extent of discolouration may vary depending on the patient’s eating and hygiene habits. 
Therefore, prophylaxis has a strong impact on the quality of infiltrated surfaces. The aim of the work is to summarise 
current knowledge on the stability of the colour of the enamel surface treated by resin infiltration, based on a review 
of the selected literature. The analysis of the literature is also aimed at presenting the methods proposed by clinicians 
in the event of a change in the colour of the teeth subjected to the infiltration procedure.
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INTRODUCTION

Resin infiltration is an emerging technique for man-
agement of  non-cavitated lesions  [34]. It is a  bridge 
between preventive and invasive treatment, postpon-
ing as long as possible the need for reconstruction and 
the subsequent need to replace fillings [15].

The concept of this method is based on infiltration 
with a light-cured resin of demineralised tissues, aimed 
at creating a diffusion barrier for acids and dissolved 
minerals inside the  damaged structure and ensuring 
its strengthening and mechanical stabilisation [33].  

The resin fills the micropores in the damaged enamel and 
can therefore lead to slowing or stopping the  progress 
of caries [24].

Resin infiltration is classified as a minimally invasive 
method of treatment because it requires removal of only 
the superficial enamel layer with 15% hydrochloric acid 
to a depth of 30-58 nm [32, 42]. The highly mineralised 
outer layer of the enamel could hinder the penetration 
of the resin into the interior of the change, so it is nec-
essary to eliminate it [42].

The resin used in this method has very low density 
and viscosity, low contact angle, and high surface ten-

R E V I E W  PA P E R © 2019 Polish Dental Association

Address for correspondence: dr hab. n. med. Elżbieta Pels,  
Chair and Departament of Pediatric Dentistry, Medical University in Lublin,  
7 Karmelicka St., 20-081 Lublin, Poland, e-mail: elzbieta.pels@umlub.pl

Received: 26.04.2019 • Accepted: 24.07.2019 • Published: 08.08.2019
OFFICIAL JOURNAL OF THE POLISH DENTAL ASSOCIATION ORGAN POLSKIEGO TOWARZYSTWA STOMATOLOGICZNEGO

Vol. 71

Bimonthly ISSN 0011-4553Vol. 71    Issue 3    May-June    2018    p. 249-314

2018
3

The relationship between temporomandibular disorder and work stress in type C private hospital nurses
Fadhilah Nur Amalina, Ira Tanti, David Maxwell

The relationship between interleukin-18 level in smokers and chronic periodontitis: radiographic overview 
of posterior mandibular teeth

F.X. Andi Wiyanto, Sri Lelyati C. Masulili, Elza Ibrahim Auerkari, Fatimah Maria Tadjoedin

Antifungal effectivity of virgin coconut oil mousse against Candida albicans biofilm in children 
with early childhood caries

Monica Monica, Eva Fauziah, Sarworini Bagio Budiardjo, Margaretha Suharsini, Heriandi Sutadi, Ike Siti Indiarti, 
Mochamad Fahlevi Rizal

In vitro efficacy of garlic extract against Candida albicans biofilms from children with early childhood caries 
Mochamad Rizal, Sarworini Budiardjo, Vidya Tjokrosetio, Eva Fauziah, Ike Indiarti, Heriandi Sutadi, Margaretha Suharsini 

Dental health of five-year-old children in Mazowieckie province as revealed by monitoring of dental health 
and its determinants in 2011 and 2016

Małgorzata Dudek, Iwona Soika, Weronika Jończyk, Anna Turska-Szybka, Dariusz Gozdowski, Dorota Olczak-Kowalczyk

The use of polymerase chain reaction in patients with periodontal disease before prosthetic treatment
Katarzyna Taraszkiewicz-Sulik, Gabriela Pękała, Łukasz Magnuszewski, Maria Gołębiewska

Cognitive functioning and myofascial pain in masticatory organ dysfunction
Ewa Ferendiuk, Józef Gierowski, Małgorzata Pihut, Joanna Biegańska-Banaś

Orthodontic and surgical treatment of a patient with an impacted upper central incisor with dilacerations 
– systematic review of the literature with the presentation of a case

Magdalena Rudnik, Bartłomiej Loster

Comparison of five deep caries management methods and their use in contemporary dentistry
Lidia Postek-Stefańska, Alicja Leś-Smolarczyk, Anna Jodłowska

The C-shaped second mandibular molar and intentional replantation
Elżbieta Bołtacz-Rzepkowska, Agnieszka Żęcin, Michał Łęski



Journal of Stomatology * http://www.jstoma.com136

Karolina Polak-Kowalska, Elżbieta Pels 

sion  [36]. These properties are desirable characteristics 
that allow the resin to penetrate the enamel micropores 
due to capillary forces [6].

The infiltration method is used to treat carious le-
sions without the loss of enamel occurring on the smooth 
surfaces of  the  teeth and proximal ones reaching up 
to the  outermost third of  the  dentin (radiologically to 
the level of D1) [25, 31]. Recently, the range of indica-
tions has been extended to include the use of infiltration 
to mask pre-eruptial changes, such as mild and moder-
ate fluorosis, traumatic hypo-mineralisation, and molar 
incisor hypo-mineralisation (MIH) [4, 7, 10, 11, 28]. Ac-
cording to many authors, using the infiltration me thod 
is an  effective treatment for all kinds of  white lesions 
within the enamel, regardless of their aetiology [4].

Minimally invasive treatment with resin infiltration 
is an  alternative to previously used methods of  treat-
ment of hypo-mineral enamel changes, especially those 
located in the aesthetic zone, and is more and more often 
recommended for clinical use [11].

In aesthetic dentistry most of all, its additional prop-
erty is used, which is the ability to improve the aesthetic 
effect of  white enamel changes using optical methods. 
The  principle of  masking white changes with a  resin 
is based on a change in light scattering [7]. This is due 
to the  fact that an  infiltrant exhibiting a  refractive in-
dex (1.52) similar to a healthy enamel (1.62), improves 
the  transmission of  photons through insufficiently 
mineralised enamel and restores its translucency  [32]. 
The difference in the refractive index between infiltrated 
and healthy enamel is insignificant; therefore, the treat-
ed lesions regain transparency and become similar to the 
surrounding enamel [26, 32].

ICON (DMG, Germany), used for infiltration, was 
used for the first time in 2009 [18].

In the literature there are numerous reports on the ef-
fectiveness of  the method of  resin infiltration in inhib-
iting the progress of caries and masking of white spots   
[12, 17, 19, 32, 35]. Some physical and mechanical prop-
erties of infiltration such as the assessment of infiltration 
depth, micro-hardness, and resistance to acids have also 
been examined [21, 42]. However, as far as colour stabil-
ity and resistance to discolouration of infiltrated enamel 
are concerned, few papers have been published so far, 
and this subject is still under investigation [1].

OBJECTIVE

The aim of this work is to review current knowledge 
about the  stability of  the  colour of  the  enamel surface 
treated by resin infiltration based on the  selected lite-
rature. The  aim of  the  analysis is to assess the  colour 
durability of  tooth enamel treated by infiltration with 
a  low-viscosity resin (ICON DMG, Hamburg, Germa-
ny) confirmed in in vitro and in vivo tests and possible 
treatment methods in case of discolourations. The causes 

of colour change of  infiltrated surfaces and risk factors 
affecting the occurrence of discolorations were also dis-
cussed.

MATERIAL AND METHODS

The PubMed, Medline, and Embase databases were 
used to search for literature on the  colour stability 
of  enamel treated by infiltration. The  following key-
words were used: resin infiltration, icon resin infiltra-
tion, staining agents, white spot lesions, color stabili-
ty, surface roughness, color change, white defects on 
enamel, proximal caries lesions, enamel carious lesions. 
The  analysis included original articles, randomised 
clinical trials, case-control studies, and literature re-
views published until 2019. The criterion of inclusion in 
the review was the compliance of the information with 
the specific work objectives evaluated.

RESULTS

A total of  1320 articles were obtained, mainly in 
English. Publications not directly related to the subject 
of research were excluded. Finally, 43 items covering is-
sues related to the review were qualified for the review. 
The article discusses the results of eight in vitro and four 
in vivo studies on the colour stability of infiltrated sur-
faces. The work includes articles published in the years 
2006-2019. 

STABILITY OF COLOUR OF INFILTRATED  
SURFACES AND DISCOLOURATION –  
AETIOLOGY

Because the treatment of white enamel changes of-
ten affects the  aesthetic zone, colour stability, i.e. pre-
serving its colour in the oral environment by the resin, 
is an  important determinant of  the  long-term success 
of  the  treatment. Possible colour change and suscepti-
bility to discolouration can be a big problem and lead to 
dissatisfaction of the patient [8].

The aetiology of  tooth colour change after infiltra-
tion treatment can be multifactorial. These can be both 
internal and external factors [1, 8].

One of  the  internal factors is the  type of  resin that 
is part of the preparation used in the infiltration meth-
od. The resin used for infiltration mainly consists of tet-
ra-ethylene glycol dimethacrylate (TEGDMA) with high 
penetration efficiency [6, 33, 36]. TEGDMA resin is of-
ten used in aesthetic dentistry. However, it is known that, 
compared to other resins such as UDMA and Bis-GMA, 
it has the highest degree of water and other fluid absorp-
tion due to the presence of hydrophilic ether bonds and 
the presence of unreacted methacrylate in the resin ma-
trix [1, 6, 33, 36, 43]. Other resin ingredients, such as ter-
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roughness of infiltrated surfaces compared to a healthy 
glaze, despite the removal of excess material before poly-
merisation and polishing treatment [40].

The first studies conducted by Taher et al. assessing 
the  degree of  roughness of  infiltrated surfaces showed 
no statistically significant difference between infiltrated 
and healthy enamel  [37]. However, subsequent studies 
using other test methods showed a  non-homogeneous 
surface compared to a healthy control enamel [38].

These changes in surface integrity resulting both 
from the physical properties of the resin and the interac-
tion of the infiltrate with the biofilm lead to the forma-
tion of porosity, cracks, and surface roughness [40]. This 
vicious circle caused further colonisation of  bacteria, 
and thus an increase in the risk of absorption of exoge-
nous dyes contained in the diet is possible [40].

ANALYSIS OF LITERATURE

It should be highlighted that although the white spot 
masking effects are observed immediately, some doubt 
remains with regard to the  stability of  aesthetic out-
comes resulting from the exposure to staining agents and 
the ageing of the low-viscosity resin used for infiltration. 
Undoubtedly, long-term colour stability, i.e. the  ability 
of the resin to retain its colour in an oral environment, 
remains questionable [22]. This issue is an interesting re-
search problem; however, so far only a few publications 
on this subject have been created [1].

Evaluation of  the  tooth’s colour can be carried out, 
among others, using instrumental techniques such as 
colourimetry, spectrophotometry, image analysis, or 
through visual assessment [6]. Because spectrophotom-
etry allows an objective assessment of tooth colour, this 
method is the  most commonly used in the  presented 
studies [1, 6, 19, 26].

Numerous hypotheses suggest that enamel subject-
ed to the infiltration procedure is susceptible to the in-
fluence of colouring agents contained in the diet. Thus, 
the colour stability of  these surfaces may be impaired. 
The prevailing view in the literature is that some bever-
ages such as tea, coffee, and wine as well as tobacco can 
cause discolouration [2].

Studies carried out by Paris et al. on the enamel of 
bovine teeth show that polishing the infiltrated enamel 
causes resistance to colourants. The authors explain this 
by reducing the surface porosity and removing the oxy-
gen inhibition layer  [30]. Not all authors confirm this 
regularity.

Cohen-Carneiro et al. published the results of an  in 
vitro study on the enamel of bovine teeth [8]. The durabil-
ity of the enamel colour treated with resin infiltration was 
evaluated. The demineralised enamel and enamel subject-
ed to remineralisation was also evaluated for colour and 
brightness after the  exposure. All samples immersed in 
coffee changed in colour and brightness over time, includ-

tiary amines or aliphatic amines that accelerate the po-
lymerisation under the  influence of  light or heat, may 
undergo an  effect of  shadowing  [8]. In addition, vari-
able temperatures in the mouth can cause degradation 
of  resin-hydroxyapatite bonds due to the  difference in 
thermal expansion coefficients between hydroxyapatite 
and the resin [43]. It can affect the integrity of infiltrat-
ed surfaces and contribute to the  formation of  micro- 
cracks and micro-joints  [43]. Another factor that may 
contribute to increased susceptibility to discolouration 
is polymerisation shrinkage [22]. According to Lee et al., 
studies have shown that a lower filler content in the resin 
results in a  greater polymerisation shrinkage and thus 
contributes to increased micro-leakage, and so the resin 
may have a  greater tendency to absorb colouring sub-
stances [22]. Hence, the hydrophilicity and degradation 
of  the polymer matrix in the oral environment as well 
as the polymerisation shrinkage may contribute to de-
terioration of  the  physical and mechanical properties 
of the resin [8]. As a consequence, it may lead to internal 
discolouration and problems with the  colour stability 
of the treated surfaces [43].

Discolouration of  infiltrated surfaces may also be 
caused by external factors [6]; they are considered to be 
the main cause of discolouration of resin-based materi-
als [2, 6, 11, 43]. Outer discolouration is often observed 
in patients who smoke and consume products rich in 
tannins [1, 8].

It is believed that the  increased susceptibility to ex-
ternal discolouration of  infiltrated surfaces with nico-
tine and food and beverage colourants may be caused by 
the degradation of the superficial resin layer and an in-
crease in roughness [41]. Furthermore, Ulrich et al., indi-
cate that the rough surface may cause increased colonisa-
tion of the biofilm on the surface, infiltrated enamel, and 
eventually cause further demineralisation of the enamel 
and biodegradation of the resin structure [40].

According to the  authors, the  rough surface of the 
enamel can be a place of  increased risk of bacterial ad-
hesion and plaque accumulation compared to smoother 
surfaces and consequently may lead to demineralisation 
and development of secondary caries [2, 16, 40].

Studies have shown that the threshold surface rough-
ness value above which accumulation occurs in plaque is 
200 nm (0.2 lm) [2, 16].

According to Paris et al., and in accordance with 
the  manufacturer’s recommendations, excess polymer 
should be removed before polymerisation [29]. Other-
wise, a thin layer of resin may contribute to the accumu-
lation of plaque, including the accumulation of external 
dyes [29]. However, in a study by Gurdogan et al. it was 
observed that despite the removal of excess material and 
polishing, the infiltrated surfaces were characterised by 
a rough structure [16]. The values were more than 0.2 lm 
and were significantly higher than in the control group, 
which was calmed down by healthy enamel  [16, 40]. 
Also, a study carried out by Ulrich et al. showed greater 



Journal of Stomatology * http://www.jstoma.com138

Karolina Polak-Kowalska, Elżbieta Pels 

ing polished, infiltrated enamel. Among the experimental 
groups, the remineralisation group showed the least co-
lour change after exposure to coffee, statistically different 
from all other groups. It also seems interesting that this 
study showed a greater change in colour in other groups 
(demineralised enamel and demineralised enamel sub-
jected to infiltration), but without statistically significant 
differences between each other [8].

Also, from the results of a study conducted by Araujo 
et al. on the enamel of bovine teeth, coffee staining re-
sulted in a significant change in the colour of both de-
mineralised and infiltrated treated enamel. Similarly as 
in the  previous study, it turned out that the  examined 
groups did not show any differences from each other af-
ter staining [1].

Borges et al., in an in vitro study carried out on arti-
ficially, induced demineralisation changes in the enamel 
of bovine teeth and  showed that the exposure of healthy 
enamel, demineralised enamel, enamel subjected to 
remineralisation, and enamel subjected to infiltration 
in coloured solutions resulted in significant changes in 
colour [6]. However, in contrast to the results of Cohen- 
Corneiro et al. and Araujo et al., demineralised enamel 
treated with resin and polishing showed a  significantly 
greater colour change compared to other groups [6].

An evaluation of  the  colour durability of  infiltrat-
ed surfaces on human teeth in vitro was carried out by 
Leland et al. The authors found a significant change in 
the colour of the resin after exposure to colourants. Re-
gardless of the type of colouring agent from the spectro-
photometer, it was found that the  polished, infiltrated 
areas showed greater sensitivity to staining as compared 
to demineralised, non-infiltrated enamel [23].

Zhao et al., in an in vitro study also on human teeth, 
similarly to previous authors, proved that infiltrated 
enamel showed a greater change in colour compared to 
healthy enamel  [43]. The  study showed a  much lower 
tendency of  infiltrated enamel for discolouration com-
pared to demineralised enamel, which remains in con-
tradiction with the results obtained by Leland et al. [43]. 
Interesting information is also provided by the  results 
of  the study by Lee et al., carried out on human teeth, 
but with the  use of  other research methods  [22]. Un-
der a  light microscope the penetration depth of  exter-
nal dyes in heat-treated and demineralised enamel not 
subjected to infiltration was assessed. In demineralised 
enamel, dyes penetrated deeper than enamel subjected 
to infiltration, and this was a statistically significant dif-
ference [22]. Therefore, in accordance with the assump-
tions of  the  infiltration technique, the  resin blocks or 
limits diffusion paths for dissolved minerals and micro-
organisms, but also for potential colourants.

The above in vitro studies were carried out on both 
bovine teeth and human teeth. Research conducted 
by Attitia et al. showed that the chemical and physical 
properties of bovine enamel, such as composition, den-
sity, and micro-hardness, are similar to those of human 

enamel  [1, 5, 6]. It was also found that bovine enamel 
has a  similar potential to absorb colouring substances 
from food as human enamel  [6]. However, the  results 
of the tests showed some discrepancies in the sensitivity 
of the enamel to the colouring agents.

As the  authors themselves noticed, contradictory 
results of  research may result from certain limitations 
of the research carried out. Although in most of the pre-
sented studies a  spectrophotometer was used to assess 
the colour of the teeth, in the tests substances with dif-
ferent staining potential and different concentrations 
were used. The studies also differed in time of staining 
and length of  observation. Therefore, it should be as-
sumed that the degree of sensitivity of infiltrated enamel 
to colourants may depend on the intensity of dyeing and 
the time of exposure to colourants.

Some authors, including Gurdogan et al., suggest 
that it may be necessary to modify the procedure for pol-
ishing infiltrated enamel [16]. A smooth surface could 
prevent possible complications in the  form of  superfi-
cial discolouration. The results of the conducted studies 
clearly show that in order to ensure the long-term suc-
cess of resin treatment, further clinical trials are neces-
sary to improve infiltrated surfaces [16, 26]. Otherwise, 
due to the properties of the resin used in the infiltration 
method, the accumulation of plaque and food dyes on 
the surface enamel may be unavoidable [16].

While the vast majority of authors agree that enamel 
subjected to infiltration may change colour after expo-
sure to colourants in vitro due to the type of resin used 
and the rough surface that is characterised by the enam-
el subjected to infiltration, the test results in vivo do not 
seem to confirm this hypothesis.

The results of  in vivo studies to date indicate that 
maintaining stable aesthetic effects of infiltration is pos-
sible. This is indicated by the results of some clinical trials.

The longest observation so far was conducted by 
Knösel et al. on a  group of  20 patients with deminer-
alisation changes of enamel after permanent treatment 
with an orthodontic appliance [20]. Spectrophotometer 
testing showed colour stability of the treated surfaces for 
up to 24-45 months. Although testing with a  spectro-
photometer showed a  slight change in the  colour and 
brightness of the treated surfaces during individual fol-
low-up visits compared to baseline values, these differ-
ences were not statistically significant. In addition, ac-
cording to the authors, these values were so low that they 
were not visible to the naked eye in clinical conditions. 
The camouflage effect did not change over the entire ob-
servation period [20].

Eckstein et al., also conducted a comprehensive study 
evaluating the effects of  treating white spots by means 
of  resin infiltration  [13]. Twenty people with enamel 
demineralisation changes resulting from permanent or-
thodontic appliance treatment participated in the study. 
Using a  spectrophotometer, the  colour and brightness 
of the treated surfaces were evaluated six and 12 months 
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after the procedure. Based on the research, they found 
that the  infiltration material and the  obtained effects 
of white spot treatment remained stable for 12 months 
in vivo. The authors did not find a statistically or clinical-
ly significant change in colour and brightness through-
out the observation period, which allows for the correct 
estimation of the durability of aesthetic effects [13].

An in vivo study carried out by Feng et al., assessing 
inter alia the colour of infiltrated surfaces, showed sta-
bility of the aesthetic effect after a 12-month observation 
period. The  study involved eight patients after perma-
nent treatment with an orthodontic appliance, in which 
enamel demineralisation was diagnosed. Teeth images 
were analysed using image analysis software (Image-pro 
plus 6.0) [14].

19-month clinical observations conducted by Tirlet 
et al. on a group of four patients treated by infiltration 
with resin due to enamel developmental changes also 
showed aesthetic appearance of  the  treated surfaces 
throughout the observation period [39].

It is also noteworthy that in none of the above studies 
did patients report adverse events or side effects during 
follow-up visits.

Borges et al. and Cohen-Carneiro et al. noted that 
the results of the in vitro study cannot be directly com-
pared to clinical conditions  [6, 8]. Borges et al. noted 
that in clinical conditions saliva buffer capacity and me-
chanical cleaning of the tooth surface can cause a greater 
resistance of the resin to colouring agents [6]. Similarly, 
the  likelihood of external discolouration and its extent 
may vary depending on the  composition of  the  saliva 
and the patient’s habits, such as oral hygiene, diet, and 
stimulants (smoking) [1, 6, 22].

Unfortunately, in none of the presented studies, de-
spite the use of objective assessment methods, did the au-
thors take into account the impact of diet and individual 
habits in the studied patients, such as smoking and con-
sumption of colouring products, on the obtained results. 
Consumption of colouring substances could be different 
for individual patients. In the long-term forecast of co-
lour stabilisation of  infiltrated surfaces, hygienic and 
nutritional habits, including consumption of colouring 
substances in the studied group, should be carefully con-
sidered [1, 13, 20].

It is interesting to note that in the studies conduct-
ed by Cohen-Carneiro et al., Paris et al., Borges et al., 
and Leland et al. it was shown that polishing of infiltrat-
ed surfaces reduced the effects of dyeing [6, 8, 23, 30]. 
The polishing treatment caused restoration of brightness 
in all studied groups; however, as shown by the  study 
conducted by Cohen-Corneiro et al., the best effect was 
obtained on surfaces subjected to remineralisation [8].

Araujo et al. also report that in the  case of  external 
discolouration of  the  infiltrated surface, it is possible to 
remove these changes by means of whitening [1]. In an in 
vitro study of  bovine teeth, it was found that bleaching 
demineralised enamel treated with 16% urea peroxide 

gel resulted in the  removal of  a  significant part of  dis-
colouration  [1]. After bleaching demineralised enamel 
showed the highest brightness value compared with other 
groups, but no significant difference between the control 
group and the  infiltrated group. The  whitening proce-
dure caused a significant improvement in the appearance 
of both healthy enamel and enamel subjected to infiltra-
tion [1].

The results of an in vitro study carried out by Villalta 
et al. also confirm that it is possible to completely re-
move stains from composite resins using bleaching [41].

Therefore, it can be assumed that if the discoloura-
tion of  the  infiltrate occurs, the  polishing or bleaching 
treatment can be successfully applied. Both of these treat-
ments have a strong effect on reducing discolouration.

It is worth noting that external dyes also build into 
the structure of demineralised enamel and, as a conse-
quence, can also lead to unsightly brown discolouration 
on their surface [6, 30].

Research conducted by Yazkan et al., showed that 
the  roughness value of  infiltrated enamel was actually 
higher than that of healthy enamel, but significantly low-
er compared to demineralised enamel [42].

The dentist must, therefore, decide whether it is 
more beneficial for the patient to immediately infiltrate 
the  diagnosed lesions or rather leave them to sponta-
neous remineralisation. This decision should take into 
account oral hygiene, as well as the  patient’s fears and 
expectations regarding the appearance of teeth [20]. Pa-
tients with lower expectations regarding aesthetics and 
bad hygiene may benefit from remineralising therapy 
described in detail in the  literature and confirmed in 
in vivo studies [3, 9, 27]. Cohen-Corneiro et al. report-
ed that the remineralised enamel proved to be the least 
sensitive to colouring substances  [8]. Further clinical 
studies are necessary to assess the impact of roughness 
on the  degree of  bacterial plaque accumulation and 
the  possibility of  external discolouration. The  small 
number of  long-term clinical observations carried out 
to date does not allow this theory to be excluded.

Long-term clinical observations are difficult due to 
problems with patients getting check-ups within the pre-
scribed dates. However, long-term in vivo observation 
of infiltrated surfaces is necessary to estimate the dura-
bility of potential aesthetic effects. The review of the lit-
erature on this subject shows that patients awaiting 
aesthetic effects but with good oral hygiene should be 
qualified for the resin infiltration procedure.

According to a  study conducted by Leland et al., 
Araujo et al., and Borges et al., wine and coffee showed 
the highest potential for dyeing [1, 23]. In turn, the re-
search conducted by Lee et al. shows that the  greater 
tendency to stain was from ice tea and grape juice [22]. 
In addition, the authors drew attention to the fact that 
products with a low pH may adversely affect the integ-
rity of infiltrated surfaces [22]. This theory is also con-
firmed by the results of the study carried out by Ritwik  
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et al.  [34]. Therefore, it is worth emphasising that, ac-
cording to current knowledge, patients should, if pos-
sible, avoid or minimise the intake of infiltration acidic 
and colouring food products to increase the colour fast-
ness of the resin used in this method [21, 22, 43].

CONCLUSIONS

The aim of this work was to present the results of in  
vitro and in vivo tests regarding the assessment of tooth 
colour durability after infiltration with a  low-viscosity 
resin. An attempt was made to find the cause of colour 
disorders of the enamel treated by the method of infiltra-
tion and the best procedures in the case of discolouration. 

The results of  the  above in vitro tests indicate that 
the surface of the enamel subjected to infiltration may be 
discoloured under the  influence of  colouring agents. In 
clinical settings the extent of discolouration may vary de-
pending on the patient’s habits, such as oral hygiene and 
diet. Patients should avoid consuming colouring products 
to minimise the risk of external discolouration. Preven-
tion has an influence on the quality of infiltrated surfaces. 
In the case when there are changes in the colour of the in-
filtrated surface, it is possible to remove these changes 
even with the help of polishing or bleaching.

In order to ensure the long-term success of the res-
in treatment, further in vivo tests are necessary to more 
accurately assess surface integrity and roughness in re-
lation to the colour stability of the resin used in the in-
filtration method and the  risk of  external and internal 
discolouration. The results of the review of the literature 
indicate the need to modify, above all, the procedure for 
polishing infiltrated enamel because its rough surface 
was considered the main cause of the discolouration.
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