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1  |  INTRODUC TION

Molar–incisor hypomineralization (MIH) is a systemic origin defect 
present in at least one permanent first molar, in association or not 
with the permanent incisors (Weerheijm et al., 2001). However, MIH 
can also show up on other dental elements such as permanent second 

molars, permanent canines, and deciduous molars. Hypomineralized 
second primary molars (HSPMs) can be considered a predictor of 
MIH (Giuca et al., 2020). The defect will be more severe as the num-
ber of affected molars and incisors increases (Reis et al., 2021).

The mean global prevalence of MIH is reported to be 14.2% (18% 
in South America and 10.9% in Africa). MIH prevalence in children 
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Abstract
Objectives: The aim of this randomized clinical trial was to evaluate the desensitizing 
and remineralizing effect of a new zinc-hydroxyapatite-based paste in sites affected 
by molar–incisor hypomineralization (MIH), by assessing dental sensitivity, tooth wear, 
and periodontal indexes.
Materials and Methods: Twenty-five patients with presence of 1 enamel deminerali-
zation of permanent molars and incisors in two different quadrants were recruited. 
After professional dental hygiene, a domiciliary hydroxyapatite-based paste was as-
signed and recommended to be applied on 2 MIH teeth in one random quadrant (test 
group), while the 2 contralateral MIH teeth did not undergo paste application (control 
group). The following primary outcomes were assessed: Plaque Control Record (PCR), 
Bleeding Index (BI), MIH Treatment Need Index (MIH-TNI), and Schiff Air Index (SAI).
Results: No significant inter- and intragroup differences were found for PI and BI, ex-
cept for both intragroup T0–T1. For MIH-TNI, significant intergroup differences were 
detectable in the test group after 9 months of treatment. For SAI values, no significant 
differences were found in the control group, while in the test group, significant lower 
values were found after 1 and 3 months since baseline, respectively.
Conclusions and Clinical Relevance: Biomimetic zinc-hydroxyapatite showed a de-
sensitizing effect when used to treat MIH.
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≤10 years of age is higher (15.1%) than in children >10 years of age 
(12.1%; Dave & Taylor, 2018).

Multiple factors may contribute to the onset of MIH; however, 
their association is still unclear (Sundfeld et al., 2020). Recent studies 
have proposed a genetic predisposition to MIH in association with 
one or more etiological factors, identifying some genetic variants 
related to amelogenesis such as ENAM, AMELX, and MMP20 genes 
and immune response-related genes (Lygidakis et al., 2021). In addi-
tion, it has been suggested that epigenetics may regulate systemic 
factors influencing the function of enamel proteins involved in MIH 
(Hočevar et al., 2020).

The early use of antibiotics, in particular amoxicillin, during the 
first years of life could modify the immunological and inflammatory 
response of the child by altering several growth factors levels ex-
pressed by ameloblasts, thus interfering in amelogenesis and con-
tributing to the development of MIH (Giuca et al., 2018).

MIH can be associated with etiologic factors such as prena-
tal factors (Lee et al.,  2020), perinatal factors (Butera, Maiorani, 
et al., 2021), fever in early childhood, when associated with other 
symptoms such as chest infections and/or ear infections (Ghanim 
et al., 2013). In addition, viral infections (Sönmez et al., 2013), kid-
ney disease (Kusku et al.,  2008), gastrointestinal disease (Sönmez 
et al., 2013), and upper airway diseases (Ghanim et al., 2013) have 
been implicated in the etiology of MIH.

Clinically, MIH shows up as opacities at the occlusal and vestibu-
lar surfaces of the crown of the dental elements. The color may range 
from white to yellow or brownish, due to alterations in hydroxyap-
atite crystals, enamel prisms, and interprismatic space, and the size 
may be negligible (if <1 mm) or can involve most of the crown, in-
creasing the risk of fracture and dentinal exposure with the onset 
of carious lesions (Bezamat et al.,  2021; Elhennawy et al.,  2017). 
Differential diagnosis must be performed to rule out the presence of 
other conditions such as amelogenesis imperfecta, enamel hypopla-
sia, fluorosis, and white spots (Ghanim et al., 2017).

Treatment approaches for MIH can range from early diagnosis, 
prevention of caries, and timely administration of remineralizing 
products (William et al., 2006) for the management of hypersensitiv-
ity or pain, restorative treatments, and finally, premature extraction 
of affected tooth elements (Weerheijm, 2004). The treatment plan 
for MIH should include a short- and long-term approach, including 
frequent follow-ups over time (Rodd et al., 2021).

MIH treatments can be fluoride varnish applications or resin 
infiltration (Nogueira et al.,  2021), arginine pastes (Da Cunha 
Coelho et al.,  2019), glass ionomer cements restorations (Fragelli 
et al., 2015), casein phosphopeptide and amorphous calcium phos-
phate CPP-APC (Pasini et al., 2018), resin or silver diamine fluoride 
adhesive and sealant application (Ballikaya et al., 2022), composite 
restorations (Lygidakis et al., 2021), indirect restorations (Davidovich 
et al., 2020), stainless steel crowns (Wadia, 2021), and, finally, tooth 
extraction (Elhennawy & Schwendicke, 2016).

The aim of the present study is to evaluate the desensitizing and 
remineralizing effect of a new hydroxyapatite-based paste use in 
MIH-affected sites, compared to MIH non-treated control teeth, by 

assessing Plaque Control Record (PCR) and Bleeding Index (BI), MIH 
Treatment Need Index (MIH-TNI), and dental sensitivity through 
Schiff Air Index (SAI), after 9 months of treatment.

The first null hypothesis is that there are no differences between 
oral hygiene status of the patients in terms of PCR and BI. The sec-
ond null hypothesis is that there are no differences between the two 
groups as regard MIH-TNI. The third null hypothesis of the study is 
that there are no differences between the two groups for hypersen-
sitivity assessed by SAI.

2  |  MATERIAL S AND METHODS

2.1  |  Study design

This was a split-mouth randomized controlled clinical trial. The study 
protocol was approved by the Unit Internal Review Board (approval 
2021–0303) and registered on clini​caltr​ials.gov (registration num-
ber: NCT04808180).

The study was conducted according to the Principles of the 
Declaration of Helsinki on experimentation involving human sub-
jects. CONSORT statement was followed for this trial. Written 
informed consent was obtained from parents/guardians of the sub-
jects involved.

2.2  |  Participants

Patients' enrollment, data collection, and statistical analyses were 
conducted at the Unit of Dental Hygiene, Section of Dentistry, 
Department of Clinical, Surgical, Diagnostic and Pediatric Sciences, 
University of Pavia, 27100 Pavia, Italy.

2.2.1  |  Eligibility criteria for participants

Inclusion criteria:

•	 presence of at least 2 MIH teeth (permanent molars and incisors) 
responding to the following scores of Steffen classification MIH-
TNI (Steffen et al., 2017): (1) MIH without hypersensitivity, with-
out defect; (2) MIH without hypersensitivity, with defect; (3) MIH 
with hypersensitivity, without defect; (4) MIH with hypersensitiv-
ity, with defect; the same number of MIH teeth had to belong to 
contralateral quadrants

•	 among teeth with enamel defects were chosen those with <1/3 
of defect extension (scores 2a and 4a)

•	 good general health (absence of systemic diseases)

Exclusion criteria:

•	 patients undergoing orthodontic therapy
•	 patients taking drugs (chlorhexidine-based gels and mouthwashes)
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2.3  |  Interventions

2.3.1  |  Clinical procedure

At the baseline (T0), patients were visited and instructed to proper 
oral hygiene domiciliary procedures. Professional dental hygiene 
was performed with a piezoelectric instrument (Multipiezo; Mectron 
S.p.a) and Gracey curettes (Hu-Friedy). For all the duration of the 
study, patients had to perform oral hygiene procedures with Oral-B 
Kids® electric toothbrush (Procter & Gamble) and a hydroxyapatite-
free toothpaste twice a day. Instructions were given to patients 
and their guardians for the use of Biorepair Desensitizing Enamel-
Repair Shock Treatment® paste. Its application had to be performed 
for one MIH molar in one random quadrant (test group), while the 
contralateral MIH molar did not undergo paste application (control 
group). The same protocol was applied for MIH incisors. The appli-
cation was performed filling a bite given by the manufacturer in the 
corresponding tooth side; the bite was kept for 10 min inside the oral 
cavity and the procedure was repeated for 1 week per month until 
the end of the study (9 months in total; Scribante et al., 2020).

The composition of the paste is shown in Table 1.

2.4  |  Outcome measures

The following primary outcomes were assessed: Plaque Control 
Record (PCR—percentage of sites with plaque with respect of total 
dental sites; O'Leary et al.,  1972), Bleeding Index (BI—percentage 
of sites showing bleeding with respect of total probed sites; Butler 
et al., 2011), MIH Treatment Need Index (MIH-TNI from 0 to 4, ac-
cording to a combination of absence/presence of sensitivity, pres-
ence/absence of enamel defect and extension of the defect; Steffen 
et al., 2017) and Schiff Air Index (SAI—scores from 0 to 3 after evap-
orative air stimulus; Pepelassi et al., 2015).

The clinical parameters were collected at the baseline (T0) and 
after 1 month (T1), 2 (T2), 3 (T3), 6 (T6), and 9 months (T9) by means 
of a manual periodontal probe (UNC probe 15; Hu-Friedy, Chicago, 
IL, USA) and visual examination.

2.5  |  Sample size calculation

Sample size calculation (Alpha 0.05; Power = 95%) for two independ-
ent study groups and a continuous primary endpoint was performed 
concerning the variable “Schiff Air Index”.

The following mathematical formula was used for sample size 
calculation:

where z(
1−

�

2

) is the standard normal variate corresponding to 1.96 at 
5% type 1 error, p is the expected proportion in population expressed 
as decimal and based on previous studies, and finally, d is the confi-
dence level decided by the researcher and expressed as decimal too.

An expected value of 1.19 was hypothesized, and the expected 
difference between the means was supposed to be 0.91 with a stan-
dard deviation of 0.9 (Bekes et al., 2017); therefore, 50 teeth were 
required per group; and therefore, 25 patients had to be enrolled for 
the study.

2.6  |  Randomization

Using a block randomization table, the data analyst generated a 
randomization sequence, considering a permuted block of 25 par-
ticipants. Based on previously prepared sequentially numbered, 
opaque, sealed envelopes (SNOSE), the care provider randomized 
the teeth of the patients and instructed patients and their guardians 
to domiciliary oral hygiene procedures.

2.7  |  Blinding

For the domiciliary oral hygiene procedures, the paste was concealed. 
The care provider was not blinded, together with participants, while 
investigator and outcome assessor were blinded. The data analyst 
was blinded for the allocation and for the data acquisition.

2.8  |  Statistical analysis

Statistical analysis of data was performed with R Software (R ver-
sion 3.1.3, R Development Core Team, R Foundation for Statistical 
Computing, Wien, Austria). For each group and variable, descriptive 
statistics (mean and standard deviation) were calculated. PCR and 
BI were calculated in percentages. Data normality was assessed 
with Kolmogorov–Smirnov test. For each variable, intragroup com-
parisons were performed using ANOVA test with Tukey test as post 
hoc. For intergroup comparisons, Student's t-test was performed. A 

Sample size =

Z2
(

1−
�

2

)p(1 − p)

d2

TA B L E  1  Composition of the tested paste

Paste Manufacturer Composition

Biorepair® Desensitizing 
Enamel-Repair Shock 
Treatment®

Coswell S.p.A., Funo di 
Argelato, BO, Italy

Aqua, ZincHydroxyapatite (30% w/v), HydratedSilica, Silica, Sodium Myristoyl 
Sarcosinate, Sodium Methyl Cocoyl Taurate, Sodium Bicarbonate, Aroma, 
Sodium Saccharin, Phenoxyethanol, Benzyl Alcohol, Sodium Benzoate, Citric 
Acid, Menthol.
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letter-based comparison has been adopted to detect significant dif-
ferences (Piepho, 2004).

MIH-TNI and SAI were calculated as pure value; chi-square test 
and McNemar test were used to calculate intragroup and intergroup 
differences.

Significance was predetermined for p  < 0.05 for all statistical 
tests.

3  |  RESULTS

3.1  |  Participants, demographic characteristics, and 
recruitment

After screening, 25 patients fulfilling the inclusion criteria were re-
cruited. None of them withdraw from the study. Recruitment started 
in March 2021 and ended in May 2021. The study ended in February 
2022. No harms related to any of the two interventions were recorded.

The demographic characteristics of the study sample are 
shown in Table 2. 76% were female, and the overall mean age was 
8.6 ± 1.22 years (range, 6–10 years). Figure 1 shows the flow chart 
of the study.

Fifty teeth were included in the study, 32 incisors (81.3% upper 
and 18.7% lower) and 18 molars 88.9% upper and 11.1% lower 
(Table 3).

3.2  |  Outcomes

For both groups analyzing PCR values (Table  4), T0 differs from 
all other periods (p  < 0.05). For the control group, no statistical 
differences were verified for all intragroup periods, except when 
compared T1–T9. Accordingly, for the test group, no statistical 
differences were verified for intragroup comparisons except for 
T1–T9 (p  < 0.05). No significant intergroup differences occurred 
(p > 0.05).

As regard BI values (Table 5), T0 differs from all other periods 
(p < 0.05). For the control group, a significant difference occurred 
for T1–T9 time frames (p < 0.05). For the trial group, no significant 
differences were found between T1–T9 (p > 0.05). Moreover, no sig-
nificant intergroup comparisons were found (p > 0.05).

Regarding MIH-TNI values (Table  6), a significant higher fre-
quency of scores 3 and 4a was found at T0 for both the Groups 
(p  < 0.05). A significant higher frequency of scores 3 and 4a was 
found in the control group at T9 (p < 0.05), instead of the trial group, 
with a significant higher frequency of scores 1 and 2 (p < 0.05).

For SAI values (Table 7), a significant higher frequency of score 3 
was found at T0 for both the Groups (p < 0.05). A significant higher 
frequency of scores 1 and 2 was found in the control group at T9 
(p < 0.05). In the trial group, a significant higher frequency of score 
0 was found (p < 0.05).

TA B L E  2  Baseline demographic characteristics

Total Males Females

n 25 (100%) 6 (24%) 19 (76%)

Age (years ± SD) 8.6 ± 1.22 8.83 ± 1.6 8.53 ± 1.22

F I G U R E  1  CONSORT flow chart.
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4  |  DISCUSSION

Molar–incisor hypomineralization (MIH) is a delimited qualitative 
developmental defect leading to several dental complications, like 
hypersensitive teeth, increased susceptibility to caries, impaired 
chewing due to rapid tooth loss, and aesthetic defects; this condition 
may significantly affect patients' quality of life, so a correct diagno-
sis and treatment plan are strictly required (Solinas et al., 2021). To 
date, different clinical trials have been conducted to evaluate the ef-
ficacy of remineralizing agents like fluoride in different formulations, 
casein-based mousses and amorphous calcium phosphate (CPP-
ACP), and hydroxyapatite (Bakkal et al.,  2017; Biondi et al.,  2017; 
Restrepo et al., 2016). This approach is based on the concept that 
increasing the mineral component in teeth affected by MIH can lead 
to an improvement of the physical structure of the enamel together 
with its aesthetic appearance, and to the decrease of dental sensitiv-
ity (Solinas et al., 2021).

Fluoride products are among the most popular devices for rem-
ineralizing purposes. Fluoride ions interact with dental hydroxyap-
atite crystals, forming the less insoluble fluoridated hydroxyapatite 
or fluorapatite, which are more resistant to the acid erosion (Lussi 
et al.,  2019). However, the efficacy of fluoride is limited to a par-
tial substitution of the hydroxyl groups with fluoride ions in natural 
hydroxyapatite, with no deposition of an additional mineral con-
tent. Conversely, biomimetic hydroxyapatite even leads to a min-
eral deposition, thus forming a real coating on enamel and dental 
surfaces (Lelli et al., 2014) together with composite resins (Butera, 
Pascadopoli, et al.,  2021). Hydroxyapatite toothpastes have been 
shown superior remineralizing effect to fluoridated toothpastes, in 
post orthodontic debonding patients (Verma & Muthuswamy, 2021). 
Furthermore, fluoride may be linked to a risk of toxicity in case of 
high dosage intake, with fluorosis in children and bone diseases in 
the elderly (Pajor et al., 2019).

On the basis of these considerations, the aim of the present 
study was to evaluate the desensitizing and remineralizing effect 
of a new hydroxyapatite-based paste in MIH-affected sites, by as-
sessing dental sensitivity, tooth wear, and periodontal indexes, after 
9 months of treatment.

The first null hypothesis was accepted. In fact, for PCR values 
(Table 3), no statistically significant inter- and intragroup differences 
were found, except for both intragroup T0-T1 (p < 0.05). The same 
happened for BI (Table 4). Several studies reviewed the relationship 
between MIH and oral hygiene, showing that disease severity was 
related to increased hypersensitivity and poorer oral hygiene: Teeth 
with MIH showed increased sensitivity to cold stimuli and surface 
roughness, lowering the ability to maintain proper oral hygiene and 
favoring the onset of caries processes risk (Ebel et al., 2018). Recent 
study by Fütterer et al. (2020) showed that the improvement of oral 
hygiene in patients with MIH through the application of fluoride 
varnish, fissure sealant, filling, and stainless-steel crowns ranged ac-
cording to the severity of the disease: Patients with high-severity 
MIH had significantly improved oral hygiene after therapy; in con-
trast, patients with low-severity or medium-severity MIH did not 
show great changes in oral hygiene.

The second null hypothesis was rejected. In fact, as regard MIH-
TNI values (Table  5), significant intergroup differences were de-
tectable in the test group after 9 months of treatment. Intragroup 
differences were not significant in the control group, whereas in 
the test group, a gradual decrease was found, with a significant dif-
ference between T0 and T1. Previous in vitro research (Scribante 
et al., 2020) tested biomimetic zinc-hydroxyapatite using the same 
application protocol adopted in the present research. Results 
showed a significant reduction of demineralization area extension. 
Accordingly, in the present report, MIH-TNI seems to be affected by 
the tested paste with a decrease of the index among the time frames 
of the trial group and a significant difference at T9. The tested paste 
could have played a role in the remineralization of enamel surface. 
However, this hypothesis that cannot be supported directly by the 
present results. In fact, further research is needed, involving scan-
ning electron microscopy evaluation, ultrastructural analysis, and 
future clinical trials.

Several previous clinical trials showed the remineralizing effect 
of different agents on MIH-affected dental elements, increasing 
the inorganic mineral component and improving both mechanical 
resistance to stress and aesthetic aspect: 4% titanium tetrafluoride 
varnish (Mendonça et al., 2022), casein phosphopeptide and amor-
phous calcium phosphate (CPP-ACP) and CPP-ACP with fluoride 
(CPP-ACFP; Olgen et al., 2022), 8% arginine and calcium carbonate 
with 14,450 ppm fluoride toothpastes (Bekes et al., 2017), and 10% 
microcrystalline hydroxyapatite remineralizing toothpastes (Ehlers 
et al., 2021).

The third null hypothesis was partially rejected. In fact, in the con-
trol group SAI frequencies (Table 7) resulted not significant, while in 
the trial group significant lower frequencies were found after 1 and 
3 months since the baseline, respectively. Significant intergroup dif-
ferences were also found comparing the end of the follow-up in the 

TA B L E  3  Number of MIH affected teeth per type

Teeth Total Upper Lower

Molars 18 16 2

1.6 8

2.6 8

3.6 1

4.6 1

Incisors 32 26 6

1.1 8

1.2 5

2.1 8

2.2 5

4.1 2

4.2 1

3.1 2

3.2 1 6

Total 50 42 8
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control group and the third month in the trial one. Accordingly, the 
use of the experimental paste based on zinc-hydroxyapatite resulted 
to be effective in decreasing dental hypersensitivity, a frequent 
complaint in children affected by MIH. Previous studies have tried 
to evaluate the benefit of hydroxyapatite on hypersensitivity caused 
by MIH. In particular, Ehlers et al.  (2021) conducted a randomized 
controlled trial aimed to evaluate the non-inferiority of a toothpaste 
containing microcrystalline hydroxyapatite compared to amine fluo-
ride in hypersensitivity relief of children with MIH. In this study, the 
primary outcome was pain sensation in response to tactile stimulus 
(Wong-Baker FACES Pain Rating Scale) 56 days after randomization. 
The results of the trial did not show the non-inferiority in hyper-
sensitivity relief of the toothpaste containing hydroxyapatite com-
pared to amine fluoride; however, the hydroxyapatite group tended 
to be less hypersensitive. In a pediatric sample, it was demonstrated 
that worse oral health quality of life is associated with MIH as re-
gard oral symptoms (Portella et al., 2019) Therefore, a reduction in 

hypersensitivity with domiciliary treatment could surely bring to an 
improvement in MIH children's quality of life, as it is one of the major 
concerns during both daily life and dental treatment (Mendonça 
et al., 2022).

In their recent case report, Solinas et al.  (2021) described the 
case of a 4-years-old female patient complaining of hypersensitiv-
ity to heat and cold, even during normal breathing. The patient pre-
sented hypomineralization of the enamel on permanent upper and 
lower incisors and left lower first permanent molar. The patient un-
derwent home remineralization treatment with a biomimetic nano-
hydroxyapatite mousse for 6 months, at alternating periods, with 
parents' compliance. Painful perception of the lesions was measured 
by the Wong-Baker rating scale. 1 year after diagnosis, all affected 
teeth had no further painful symptoms.

Several critical points emerged during the preparation, conduct, 
and processing of the data for this study. It would be interesting to 
compare the remineralizing and desensitizing effect of the tested 

Group Time Mean SD
Intragroup 
(T0–T9)

Intergroup 
(control-test)

Control (N = 25) T0 73.40 21.10 A a

T1 42.00 21.36 B a

T2 35.65 13.76 B, C a

T3 30.00 12.25 B, C a

T6 25.45 12.43 B, C a

T9 18.50 6.51 C a

Test (N = 25) T0 70.60 24.93 A a

T1 36.40 23.61 B a

T2 30.43 19.36 B, C a

T3 24.09 17.09 B, C a

T6 21.36 17.20 B, C a

T9 13.75 9.44 C a

Note: Means with the same letters are not significantly different (p > 0.05).

TA B L E  4  PCR scores

Group Time Mean SD
Intragroup 
(T0–T9)

Intergroup 
(control-test)

Control (N = 25) T0 38.84 20.23 A a

T1 24.68 14.09 B a

T2 20.17 7.66 B, C a

T3 16.05 5.05 B, C a

T6 13.05 5.22 C a

T9 11.00 3.84 C a

Test (N = 25) T0 30.28 20.59 A a

T1 17.44 11.24 B a

T2 13.17 8.57 B a

T3 10.00 6.55 B a

T6 9.27 7.42 B a

T9 7.78 4.61 B a

Note: Means with the same letters are not significantly different (p > 0.05).

TA B L E  5  BI scores
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paste compared to another biomimetic hydroxyapatite paste or 
fluoride varnishes, casein phosphopeptide and amorphous calcium 
phosphate (CPP-ACP), and arginine with calcium carbonate and flu-
oride pastes.

The tested paste was applied 1 week per month for 9 months, as 
indicated by the manufacturer; however, it would be interesting to 
evaluate the remineralizing and desensitizing effects in prolonged 
application time periods. Other evaluations of MIH remineralization 
sites could include ICDAS criteria and quantitative light-induced 
fluorescence (QLF). In addition, it would be interesting to evaluate 
enamel ultrastructure and mineral contents by means of field emis-
sion scanning microscope (FESEM) and energy-dispersive spectros-
copy (EDS).

Due to the lower reliability of visual indexes in the evaluation of 
demineralized enamel compared to microscopic analysis, it would be 
interesting to evaluate the remineralizing effect of this tested paste 

on exfoliating deciduous teeth or on permanent elements to be ex-
tracted through microscopic evaluations.

The present report evaluated MIH defects with extension <1/3 
of enamel. The performing of randomized clinical trials enrolling 
MIH teeth with higher TNI scores would be desirable, as the effects 
of the tested paste were assessed only for teeth with small defect 
extension.

As the application of the paste was performed at home, bias in 
the procedure could have been present due to patients' and parents' 
compliance in following the study protocol.

Further studies are needed to evaluate whether one or more ex-
cipients contained in the paste employed in the present study may 
have influenced the results obtained and to assess the superiority 
of the application of hydroxyapatite, alone or in combination with 
other treatments, for the management of MIH, despite the high hy-
droxyapatite content.

Group Time

Scores

1 (%) 2a (%) 3 (%)
4a 
(%)

Control (N = 25) T0 2 (8) 4 (16) 11 (44) 8 (32)

T1 2 (8) 5 (20) 11 (44) 7 (28)

T2 2 (8) 5 (20) 11 (44) 7 (28)

T3 3 (12) 5 (20) 10 (40) 7 (28)

T6 3 (12) 6 (24) 10 (40) 6 (24)

T9 4 (16) 4 (16) 9 (36) 6 (24)

Test (N = 25) T0 0 (0) 2 (8) 15 (60) 8 (32)

T1 0 (0) 5 (20) 15 (60) 5 (20)

T2 3 (12) 7 (28) 12 (48) 3 (12)

T3 5 (20) 10 (40) 10 (40) 0 (0)

T6 8 (32) 10 (40) 7 (28) 0 (0)

T9 11 (44) 10 (40) 4 (16) 0 (0)

TA B L E  6  MIH-TNI scores

Group Time

Scores

0 (%) 1 (%) 2 (%) 3 (%)

Control (N = 25) T0 3 (12) 2 (8) 6 (24) 14 (56)

T1 4 (16) 1 (4) 13 (52) 7 (28)

T2 4 (16) 1 (4) 16 (64) 4 (16)

T3 4 (16) 2 (8) 18 (72) 1 (4)

T6 4 (16) 9 (36) 12 (48) 0 (0)

T9 4 (16) 11 (44) 10 (40) 0 (0)

Test (N = 25) T0 2 (8) 4 (16) 6 (24) 13 (52)

T1 6 (24) 11 (44) 6 (24) 2 (8)

T2 12 (48) 9 (36) 2 (8) 2 (8)

T3 17 (68) 8 (32) 0 (0) 0 (0)

T6 21 (84) 4 (16) 0 (0) 0 (0)

T9 21 (84) 4 (16) 0 (0) 0 (0)

TA B L E  7  SAI scores
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5  |  CONCLUSIONS

Molar-incisor hypomineralization (MIH) results to be a more and 
more frequent condition encountered in clinical practice. In the pre-
sent randomized clinical trial, biomimetic zinc-hydroxyapatite ap-
plied in form of paste showed a desensitizing effect, along with a 
slight reduction of MIH-TNI scores, in teeth affected from mild MIH 
defects. Considering the ease of use and the short application time 
of the tested paste, its domiciliary use for MIH patients is recom-
mended to reduce dental sensitivity and improve enamel integrity.
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