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ABSTrAcT

Modern epidemiology of dental fluorosis is characterized by its high global prevalence. Den-
tal fluorosis is a chronic disease that develops before teething with prolonged ingestion of water 
or foods with a high content of fluorine compounds. In Russia, an increased concentration of 
fluorine in water is detected in more than 20 administrative regions. In addition, endemic areas 
can be assisted with anthropogenic factors, particularly certain chemical industry. Improvement 
of the novel treatment methods for fluorosis turns out to be important and relevant. For the treat-
ment of various forms of fluorosis, sufficiently effective materials have been currently developed, 
characterized by convenience and ease of use, as well as safety for a patient. Their use alone or 
in combination allows achieving high aesthetic results and maximum patient satisfaction.

The aim of this study is to measure the adhesive strength of the composite filling material to 
the Icon infiltrant (infiltration concept), as well as to compare it with the adhesion strength of 
the composite to the enamel using various adhesive systems. Icon was developed by the German 
company DMG and has been used worldwide since 2000. To assess the adhesive peel strength, 60 
teeth with fluorosis and 60 intact teeth were examined. The largest values of the adhesive shear 
strength were identified in group 2 (the All bond universal adhesive system) and group 4 (the Icon 
etch), i.e. the approaches which contained MDP polymer. Overall, the results of our experimental 
study allowed considering the combined usage of the Icon infiltrant and the low-modulus com-
posite material as a promising strategy in a routine dental clinical practice. 

keywordS: dental fluorosis, Icon system, microabrasion, White spot, superficial infiltration.

Received 10.10.2021;  accepted for printing 18.01.2022

lar-Díaz F et al., 2017; Pérez-Pérez N et al., 2017], 
in Mexican areas with more than 1.5 mg/l fluoride 
in the water, the prevalence of fluorosis ranged 
from 92 to 100%. In addition, a study by Jarquín-
Yñezá and co-authors (2018) in the Mexican state 
of San Luis Potosi indicates that the prevalence of 
this pathology reached 100%. 

Armas-Vega A.D. and co-authors (2019) re-

iNTroducTioN

Dental fluorosis is a chronic disease that devel-
ops before teething with prolonged ingestion of 
water or foods with a high content of fluorine com-
pounds. The disease is considered to be endemic. 
An analysis of the evidence from domestic and for-
eign literature convincingly demonstrates the high 
global prevalence of dental fluorosis.

In particular, according to some authors [Agui-
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ported a high prevalence of fluorosis (89.96%) in 
Ecuador, in several provinces of Imbabura, Pichin-
cha and Chimborazo. what is more, fluorosis was 
found in 63.7% (from 58.5 to 68.5%) of 12-year-
old children in the city of quito, Ecuador) [Michel-
Crosato E et al., 2019]. An epidemiological study 
showed an upward trend in morbidity rates from 
22% to 65% from 1986 to 2012 in the United States 
[Neurath C et al., 2019]. 

The high concentration of fluoride in soil and 
water causes a high incidence of the disease among 
the child population in African countries. Of note, 
the prevalence of fluorosis in Kenya was 86% [Ge-
vera P et al., 2019], in Tanzania – 48.6% [Si-
mangwa L et al., 2018], in the endemic region of 
Northeast Nigeria – 41.7% [Idon P, 2018], and in 
Ethiopia – 28% [Demelash H et al., 2019]. 

Scientists from India showed the presence of 
dental fluorosis in 64.3% of adolescents [Verma A 
et al., 2017], the results of researchers from Sri 
Lanka pointed to 72.9% [Rajapakse P et al., 2017], 
and the data from Chinese scientists 13.4% [An-
tonijevic E et al., 2016].

It is also necessary to note the data of European 
authors. In a number of European countries (UK, 
Germany, Serbia, Bulgaria), there were identified 
certain endemic regions with clinical manifesta-
tions of fluorosis of varying degrees [Momeni A et 
al., 2007; Pretty I et al., 2016; Kukleva M et al., 
2017]. It is also necessary to note the data of Euro-
pean authors. In a number of European countries 
(England, Germany, Serbia, Bulgaria), they identi-
fied certain endemic regions with clinical manifes-
tations of fluorosis of varying degrees [Momeni A, 
2007; Pretty I et al., 2016; Kukleva M et al., 2017].

In 21 regions of the Russian 
Federation, an increased concentra-
tion of fluorine in water is detected 
[Sultanov R, 2016]. Particularly, a 
rise in the concentration of fluorine 
in the Moscow syneclise (Moscow, 
Tver and Ryazan regions) and in 
the Ural basin (Sverdlovsk and 
Chelyabinsk regions) is due to a 
certain composition and structure 

of rocks. Endemic areas in the Moscow, Vladimir, 
Vologda, Ryazan regions, the Republic of Mordo-
via, the Udmurt Republic are associated with an-
thropogenic sources - glass factories, in the Kirov, 
Kostroma regions - with plants producing organo-
phosphate fertilizers, in the Sverdlovsk, Kemerovo, 
Irkutsk regions, the Krasnoyarsk territory, the Re-
public Khakassia, Republic of Karelia) - with plants 
producing aluminum and cryolite.

The frequency of fluorosis among children liv-
ing in the Central Federal District of Russia was 
quite high [Kuzmina E et al., 2015]. For example, 
in Zelenograd (a large administrative unit of the 
city of Moscow), clinical signs of fluorosis were 
diagnosed in 44% of children aged 12 years. The 
following cities were characterized by higher num-
bers: 46% in Krasnogorsk, 57% in Ramenskoye, 
77-87% in Tver. 

Dental fluorosis may be associated with exces-
sive intake of fluoride into the body during the 
enamel formation. Findings of Makeeva I.M. and 
co-authors (2017) suggest that the optimal concen-
tration of fluorine in water is 0.7-1.0 mg/l. The 
fluorine from 0.8 to 1 mg/l is accompanied by 
minor violations of the enamel structure in 10-12% 
of inhabitants of the endemic area, while at a con-
centration of 1.0-1.5 mg/l fluorosis occurs in 20-
30%. At a concentration of 1.5-2.5 mg/l, fluorosis 
was diagnosed in 30-45%, and at a concentration 
of more than 2.5 mg/l, this disease was detected in 
90% of the population. 

According to the International Classification of 
Dental Diseases based on ICD-10, fluorosis was des-
ignated by the code K00.30 (K00.3 - mottled teeth).

A color change is known to be a central diag-
nostic sign of this disorder. One can reveal a matte 
shade of teeth in dental fluorosis, and the color of 
the enamel can vary from white to yellow or dark 
brown streaks and spots. In erosive and destructive 
forms, enamel defects, abrasion and destruction of 
the crown are observed. 

Of great significance, changing the color of 
teeth due to fluorosis results in psycho-emotional 
problems and a decrease in the quality of life of 
patients [Garcia-Perez A et al., 2017]. Therefore, 
improvement of the novel treatment methods for 
fluorosis turns out to be important and relevant. In 
particular, considerable attention now is attributed 
to the minimally invasive approach, which is based 
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on the maximum preservation of hard tissues and 
allows achieving a significant aesthetic result.

A violation of the enamel mineralization in fluo-
rosis necessitates remineralization therapy. However, 
this treatment option does not provide immediate 
aesthetic results and requires a patient to firmly ad-
here to a regimen for the application of a preparation. 
In addition, remineralization occurs only superfi-
cially, and a body of the lesion remains porous. These 
facts can explain the unpredictability of results fol-
lowing remotherapy as well as the persistence of the 
color of a white spot [Zawaideh F, 2014]. 

To eliminate discoloration limited to the super-
ficial enamel layer, Croll T.P. proposed the micro-
abrasion method in 1993. This approach implies 
applying an acid and an abrasive agent to the sur-
face of an affected tooth. The thickness of the re-
moved enamel layer during microabrasion reaches 
up to 200 micrometers, depending on the concen-
tration of the acid and the duration of a procedure 
[Croll T et al., 2009].

For microabrasion, one can use Opalustre gel (Ul-
tradent, USA), which contains 6.6% hydrochloric 
acid and silicon carbide microparticles. After isola-
tion of soft tissues, treatment is carried out using rub-
ber cups Opal Cups at low speed of the contra-angle 
for 10-20 seconds on each tooth. The number of ap-
plications of Opalustre gel depends on a degree of 
enamel staining [Nahsan F et al., 2011]. Researchers 
in different countries have developed recommenda-
tions on the frequency of application of the substance. 
Celik E. and colleagues (2013) suggested treating the 
enamel 5 times for light staining, and up to 10 appli-
cations for moderate to severe staining. Similarly, 
Akulovich A.V. and Yalyshev R.K. (2015) recom-
mends up to 5 applications of Opalustre Gel per mi-
croabrasion session. After a course of microabrasion, 
it is necessary to conduct remineralizing therapy in 
individual mouthguards for 1 month.

The location of the subsurface zone of hypo-
mineralized enamel under a layer of well-mineral-
ized enamel in fluorosis substantiates administra-
tion of the infiltration technique. with this pathol-
ogy, such a procedure may be feasible using the 
Icon system (an acronym for Infiltration concept). 
The Icon (DMG) system includes the following 
key components:

 ¾ Icon-Etch: 15% hydrochloric acid, pyrogenic si-
licic acid, surfactants;
 ¾ Icon-Dry: 99% ethanol (rectified ethyl alcohol - 
contains 95.57%, absolute ethyl alcohol - 99.9% 
alcohol content);
 ¾ Icon-Infiltrant: methyl methacrylate, initiators, 
additives.
The method is built on the removal of the 

enamel superficial layer with 15% hydrochloric 
acid, followed by filling the hypomineralized focus 
with a mixture of synthetic resins. Since these res-
ins have certain rheological properties (low vis-
cosity), a higher penetrating power (high penetra-
tion coefficient) can be achieved. As a result of 
impregnation with the infiltrant and its polymer-
ization, the porous demineralized enamel is filled 
with polymer resin, which changes the refraction 
of light and ensures the achievement of an aes-
thetic result after infiltration.

But unlike a carious spot, the zone of hypominer-
alization during fluorosis is located deeper, and this 
increases resistance to the infiltration process [Shah-
room N et al., 2019]. Consequently, to provide access 
to a hypomineralized zone and the subsequent deeper 
penetration of the infiltrant, the treatment of a dental 
surface with hydrochloric acid should be repeated 
several times until a visual change in color occurs 
[Bharath K et al., 2014]. In addition, the authors pro-
posed extending the exposure to hydrochloric acid in 
fluorosis [Gugnani N et al., 2012].

Also, a number of authors recommend a combi-
nation of microabrasion and subsequent infiltra-
tion in the treatment of deep white spots [Giannetti 
L et al., 2018].

An interesting concept for the treatment of 
white spots was proposed by Attal J.P. and co-au-
thors (2014). with respect to this approach, in the 
treatment of mild forms of fluorosis, the authors 
used surface infiltration with the treatment of Icon 
Etch, Icon Dry and Icon Infiltrant according to a 
well-known algorithm. The authors described the 
implementation of deep infiltration in the absence 
of results, as well as in moderate and severe forms 
of fluorosis. In this case, the surface of a stain is 
treated with a powder containing aluminum oxide, 
then infiltration is carried out and the surface is 
covered with a composite filling material.

In the light of the scientific facts presented, it 
seems important and reasonable to study the adhe-
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for 30 seconds and Icon infiltrant for 3 minutes, 
removed excess material and cured for 40 seconds. 
After that, Icon infiltrant was reapplied for 1 min-
ute, excess material was removed and polymerized 
for 40 seconds. Further, without polishing a sur-
face, the low-modulus composite material Estelite 
flow quick (Tokyama dental, Japan) was applied to 
a surface of the infiltrant in the form of a bar 4×3×3 
mm in size and polymerized for 20 seconds.

In groups 4 and 8, we treated an enamel surface 
with Icon etch (DMG, Germany) three times for 
three minutes using a special nozzle Icon vestibu-
lar (DMG, Germany), rinsed with water and dried 
after each application. Then Icon dry was applied 
for 30 seconds and Icon infiltrant for three min-
utes, excess material was removed and cured for 
40 seconds. After that, Icon infiltrant was reap-
plied for one minute; excess material was removed 
and polymerized for 40 seconds. Further, without 
polishing the surface, a low-modulus composite 
material containing the MDP monomer, Constic 
(DMG, Germany) was applied to the surface of the 
infiltrant in the form of a bar 4×3×3 mm in size and 
polymerized for 20 seconds.

After the composite bars were fixed, we mea-
sured their length, width, and height. Then the 
samples were placed in distilled water in a thermo-
stat at a temperature of 37°C for 24 hours. After 
preparing the samples, we measured the adhesive 
shear strength. 

Peel adhesive strength was determined using an 
Instron universal testing machine (USA) with a tra-
verse speed of 0.8 mm/min. Peel adhesive strength 
was determined using an Instron universal testing 
machine (USA) with a traverse speed of 0.8 mm/min.

Peel adhesive strength was determined using an 
Instron universal testing machine (USA) with a 
traverse movement speed of 0.8 mm/min.

This apparatus allows you to determine the 
force applied to a sample for separation, (F), ex-
pressed in newtons (N). This apparat allows you to 
determine the force applied to the sample for sepa-
ration, (F), expressed in newtons (N).

This tool allows you to determine the force ap-
plied to the sample to pull off, (F), expressed in 
Newtons (N).

The data were analyzed using the Instron Blue-
hill 3 software. The peel adhesion strength Σ was 
calculated using the formula: Σ=3Fl/bh2, where F 

sive strength of a composite filling material to the 
Icon infiltrant and then compare the strength with 
the adhesive strength of the composite to enamel 
when using various adhesive systems.

In this study, we measured the adhesive strength 
of the composite filling material to the Icon infil-
trant, and then we compared it with the adhesion 
strength of the composite to the enamel using vari-
ous adhesive systems.

mATeriAl ANd meThodS

To assess the adhesive peel strength, 60 teeth 
with fluorosis and 60 intact teeth were examined. 
Teeth affected by fluorosis were randomized into 4 
groups of 15 teeth each (Groups 1, 2, 3, 4), and 
intact teeth were divided into 4 groups of 15 teeth 
in each group (Groups 5, 6, 7, 8). In order to exam-
ine the adhesive strength, a defect was created. For 
this, a center of the vestibular surface was treated 
with a powder based on aluminum oxide with a 
particle size of 27 micrometers at a distance of 1 
cm for three seconds using a sandblaster (Rondo-
flex, KAVO, Germany). 

After that, in groups 1 and 5, a dental surface 
was treated with orthophosphoric acid (Travex gel, 
Omegadent, Russia), the 5th generation adhesive 
system Optibond solo plus (Kerr, Italy) was ap-
plied, and polymerization was carried out for 20 
seconds. The next step was the application of low-
modulus composite material Estelite flow quick 
(Tokyama dental, Japan) in the form of a bar 4×3×3 
mm in size and polymerized for 20 seconds. After 
making the first bar, we took an impression from it 
with the help of the Speedex silicone mass. The 
impression was cut longitudinally so that subse-
quent samples were poured in the same shape.

In groups 2 and 6, a surface was treated with 
phosphoric acid (Travex gel, Omegadent, Russia), 
the All bond universal adhesive system (Bisco, 
USA) was applied, and polymerization was carried 
out for 20 seconds. After that, we applied the low-
modulus composite material Estelite flow quick 
(Tokyama dental, Japan) in the form of a bar 4×3×3 
mm in size and polymerized for 20 seconds.

In groups 3 and 7, an enamel surface was treated 
with Icon etch (DMG, Germany) thrice for three 
minutes using a special nozzle Icon vestibular 
(DMG, Germany), washed off with water and dried 
after each application. we then applied Icon dry 
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is the force in Newtons (N) 
applied to the composite 
bar at which the peel oc-
curred; The data were pro-
cessed using the Instron 
Bluehill 3 software. The 
peel adhesion strength Σ 
was calculated using the 
formula: Σ=3Fl/bh2, where 
F is the force in Newtons 
(N) applied to the compos-
ite bar at which the peel 
occurred;

The data were pro-
cessed using Instron Blue-
hill 3 software. Peel adhe-
sion strength Σ was calcu-
lated by the formula: Σ=3Fl/bh2, where F is the 
force in Newtons (N) applied to the composite bar 
at which the peel occurred;

l is the length of the bar in m2; l is the length of 
the bar in m2;

l - bar length in m2;
b is the width of the bar in m2; and b is the width 

of the bar in m2;
b - bar width in m2;
h - is the height of the bar in m2. Peel adhesive 

strength (Σ) was expressed in N/m2 or in megapascals 
(MPa). 

Statistical analysis: Descriptive statistics in-
cluded mean with standard deviation (SD), me-
dian, and interquartile range for continuous vari-
ables and frequency, and percentage for categori-
cal variables. Statistical tests were 2-sided, with p 
values of 0.05 or less considered statistically sig-
nificant. P values should be interpreted cautiously 
because of multiple comparisons, and if necessary, 
p values were adjusted. we computed 95% confi-
dence intervals (CI) for the difference in means. 
All observed data were included in data summaries 
and analyses. Statistical analyses were conducted 
using IBM SPSS Statistics 26.

reSulTS

Peel adhesive strength Σ was expressed in N/m2 
or in megapascals (MPa).

The table represents the data on the adhesive 
shear strength in the studied groups.

The largest values were identified in groups 2 

and 4, i.e. the approaches which contained MDP 
(Methacryloyloxydecyl dihydrogen phosphate) 
polymer. Kruskal-wallis test for the adhesive 
strength for the affected teeth gave us χ2 = 34.19, 
p<0.0001. Hence there was a good evidence for 
significant overall difference between the compar-
ison groups. To determine which specific groups 
had significant differences, it was necessary to 
conduct a pairwise comparison of all groups. After 
using Mann-whitney U-test and recalculating the 
significance level p as an adjustment for multiple 
comparisons (p=0.0083), we revealed significant 
differences in the following pairs: group 1 vs 2, 
groups 1 vs 4, groups 2-3, and groups 3-4.

we have compared the efficacy of the adhesion 
systems provided by various manufacturers in-
cluding the Icon system. For the three approaches, 
a similar composite material was administered. 
Furthermore, we have quantified the effect of the 
Icon system combined with a distinct composite 
material. The results obtained allowed us to con-
clude that there were no differences in the adhe-
sive strength of the composite material to enamel 
when using the same method of adhesive fixation 
in the intact teeth and those with fluorosis. we 
found out statistically significant differences 
(p<0.0001) in terms of adhesive peel strength 
when applying the universal adhesive system and 
low modulus composite material. In addition, sim-
ilar results were obtained with a combination of an 
infiltrant and a low-modulus composite material 
Constic containing an MDP monomer.

TABle 1
Comparison of adhesive shear strength in the studied groups.

S, МPа Median (IqR) Min Max Mean (±SD) Difference in means 
(95% CI)

Group 1 19.13 (17.41-20.26) 17 24 19.11±1.84 1 vs 5
-0.45 (-2.15 to 1.24)

Group 2 26.35 (25.45-27.58) 18 28 25.82±2.48 2 vs 6
-0.003 (-2.15 to 2.16)

Group 3 20.12 (18.88-21.47) 16 24 20.12±2.08 3 vs 7
-0.71 (-2.97 to 1.53)

Group 4 26.69 (24.74-27.82) 23 30 26.43±2.07 4 vs 8
-0.65 (-2.27 to 0.97)

Group 5 19.15 (17.29-21.69) 16 25 19.56±2.62 -
Group 6 25.63 (22.89-27.69) 21 33 25.83±3.23 -
Group 7 21.43 (17.96-23.24) 13 27 20.84±3.69 -
Group 8 27.75 (26.03-28.52) 21 29 27.08±2.25 -



92

The New ArmeNiAN medicAl JourNAl, Vol.16 (2022), No 1, p. 87-93Tiunova N.V. et al.

r e f e r e n c e S

1. Aguilar-Díaz FDC, Morales-Corona F, Cin-
tra-Viveiro AC, Fuente-Hernández J (2017). 
Prevalence of dental fluorosis in Mexico 
2005-2015: a literature review Salud Publica 
Mex. 59(3): 306-313

2. Akulovich AV, Yalyshev RK (2015). Possibilities 
of enamel microabrasion in combination with 
remineralizing therapy in the treatment of den-
tal fluorosis. Aesthetic dentistry. 3-4: 56-59

3. Antonijevic E, Mandinic Z, Curcic M, Djukic-
Cosic D, Milicevic N., et al (2016). “Border-
line” fluorotic region in Serbia: correlations 
among fluoride in drinking water, biomarkers 
of exposure and dental fluorosis in school-
children. Environmental Geochemistry and 
Health. 38(3): 885-896

4. Armas-Vega ADC, González-Martínez FD, 
Rivera-Martínez MS, Mayorga-Solórzano MF, 
Banderas-Benítez VE, Guevara-Cabrera OF 
(2019). Factors associated with dental fluoro-
sis in three zones of Ecuador. Journal of Clini-
cal and Experimental Dentistry. 11(1): e42-e48

5. Attal JP, Anthony Atlan, Maud Denis, Elsa 
Vennat, Gilles Tirlet (2014). white spots on 
enamel: Treatment protocol by superficial or 
deep infiltration (part 2). International Ortho-
dontics. 12(1): 1-31

6. Bharath K, Subba Reddy V, Poornima P, Re-
vathy V, Kambalimath H, Karthik B (2014). 
Comparison of relative efficacy of two tech-
niques of enamel stain removal on fluorosed 
teeth. An in vivo study. The Journal of Clinical 
Pediatric Dentistry. 38(3): 207-213

7. Celik EU, Yildiz G, Yazkan B (2013). Clinical 
evaluation of enamel microabrasion for the 
aesthetic management of mild-to-severe den-
tal fluorosis. Journal of Esthetic and Restor-
ative Dentistry. 25: 422-430

8. Croll TP (2009). Fluorosis. Journal of the 
American Dental Association. 140(3): 278-279

9. Demelash H, Beyene A, Abebe Z, Melese A 
(2019). Fluoride concentration in ground water 
and prevalence of dental fluorosis in Ethiopian 
Rift Valley: systematic review and meta-anal-
ysis. BMC – Public Health. 19(1): 1298

10. Garcia-Perez A, Irigoyen-Camacho ME, 
Borges-Yanez SA, Zepeda-Zepeda MA, Bolona-
Gallardo I, Maupome G (2017). Impact of 
caries and dental fluorosis on oral health-re-
lated quality of life: a cross-sectional study in 
schoolchildren receiving water naturally fluo-
ridated at above-optimal levels. Clinical Oral 
Investigations. 21(9): 2771-2780

11. Gevera P, Mouri H, Maronga G (2019). Oc-
currence of fluorosis in a population living in 
a high-fluoride groundwater area: Nakuru area 
in the Central Kenyan Rift Valley. Environ-
mental Geochemistry and Health. 41(2): 829-
840

12. Giannetti L, Murri Dello Diago A, Silingardi 
G, Spinas E (2018). Superficial infiltration to 
treat white hypomineralized defects of enamel: 
clinical trial with 12-month follow-up. Jour-
nal Biological Regular Homeostatic Agents. 
32(5): 1335-1338

13. Gugnani N, Pandit IK, Gupta M, Josan R 
(2012). Caries infiltration of noncavitated 
white spot lesions: A novel approach for im-
mediate esthetic improvement. Contemporary 
Clinical Dentistry. 3: S199-202

14. Idon PI (2018). Prevalence, severity, and re-
quest for treatment of dental fluorosis among 
adults in an endemic region of Northern Ni-
geria. European Journal of Dentistry. 12(2): 
184-190

15. Jarquín-Yñezá L, Alegría-Torres JA, Castillo 
CG, de Jesús Mejía-Saavedra J (2018). Dental 
fluorosis and a polymorphism in the COL1A2 
gene in Mexican children. Archives of Oral 
Biology. 96: 21-25

coNcluSioN

The results our experimental study allowed 
considering the combined usage of the Icon infil-
trant and the low-modulus composite material as a 

promising strategy in a routine clinical practice. In 
turn, appropriate studies are in progress now and 
will be presented in the following papers.



93

The New ArmeNiAN medicAl JourNAl, Vol. 16 (2022), No 1, p. 87-93 Tiunova N.V.  et al.,

16. Kukleva MP, Isheva AV, Kondeva VK, Dimi-
trova MM, Petrova SG (2007). Prevalence 
of dental fluorosis among 4- to 14-year-old 
children from the town of Dimitrovgrad (Bul-
garia). Folia Med. (Plovdiv). 49(1-2): 25-31

17. Kuzmina EM, Benya VN, Petrina ES (2015). 
Influence of fluoride content in drinking water 
on the incidence of hard tissues of teeth among 
the children’s population of the Central Fed-
eral District of Russia. Dental Forum. 2: 2-9

18. Makeeva IM, Volkov AG, Musiev AA (2017). 
Endemic dental fluorosis - causes, preven-
tion and treatment. Russian Dental Journal. 
21(6): 340-344

19. Michel-Crosato E, Raggio DP, Coloma-Val-
verde ANJ, Lopez EF, Alvarez-Velasco PL., et 
al (2019). Oral health of 12-year-old children in 
quito, Ecuador: a population-based epidemio-
logical survey. BMC Oral Health. 19(1): 184

20. Momeni A, Neuhäuser A, Renner N, Heinzel-
Gutenbrunner M, Abou-Fidah J., et al (2007). 
Prevalence of dental fluorosis in German 
schoolchildren in areas with different preven-
tive programs. Caries Res. 41(6): 437-444

21. Nahsan FP, da Silva LM, Baseggio W, Franco 
EB, Francisconi PA., et al (2011). Conser-
vative approach for a clinical resolution of 
enamel white spot lesions. quintessence Int. 
42: 423-426

22. Neurath C, Limeback H, Osmunson B, Connett 
M, Kanter V, Wells CR (2019). Dental Fluoro-
sis Trends in US Oral Health Surveys: 1986 to 
2012. JDR clinical and translational research. 
4(4): 298-308

23. Pérez-Pérez N, Irigoyen-Camacho ME, Boges-
Yañez AS (2017). Factors affecting dental fluo-
rosis in low socioeconomic status children in 

Mexico Community Dental Health. 34(2): 66-71

24. Pretty IA, Boothman N, Morris J, MacKay L, 
Liu Z, McGrady M, Goodwin M (2016). Preva-
lence and severity of dental fluorosis in four 
English cities. Community Dental Health. 
33(4): 292-296

25. Rajapakse PS, Jayawardhane WM, Lokuban-
dara A, Gamage R, Dasanayake AP, Goonara-
tna C (2017). High prevalence of dental fluo-
rosis among schoolchildren in three villages 
in Vavuniya District: an observational study. 
Ceylon Medical Journal. 62(4): 218-221

26. Shahroom NSB, Mani G, Ramakrishnan M 
(2019). Interventions in management of dental 
fluorosis, an endemic disease: A systematic re-
view. Journal of Family Medicine and Primary 
Care. 8(10): 3108-3113

27. Simangwa LD, Åstrøm AN, Johansson A, 
Minja IK, Johansson AK (2018). Oral dis-
eases and socio-demographic factors in ado-
lescents living in Maasai population areas of 
Tanzania: a cross-sectional study. BMC Oral 
Health. 18(1): 200

28. Sultanov RR (2016). The risk of developing 
dental fluorosis in the regions of the Russian 
Federation. Bulletin of Medical Internet Con-
ferences. 6(6): 1108

29. Verma A, Shetty BK, Guddattu V, Chourasia 
MK, Pundir P (2017). High prevalence of den-
tal fluorosis among adolescents is a growing 
concern: a school based cross-sectional study 
from Southern India. Environmental Health 
and Preventive Medicine. 22(1): 17

30. Zawaideh F (2014). Resin infiltration tech-
nique: A new era in caries management. Smile 
Dental Journal. 9(1): 22-27



the new arMenian Medical JOurnal
Vol .16  (2022) .  No 1

cOntentS
4. 

13.

17.

23.

29.

35.

43.

49.

58. 

64.

70.

76.

81.

87.

94.

 
101. 

109. 

ZilfyAN A.V., AVAgyAN S.A., murAdyAN A.A., BArSeghyAN e.S. 
RECOMMENDED TACTICS FOR MASS VACCINATION OF HEALTHY INDIVIDUALS AND COVID-19 
CONVALESCENTS

mAghAkyAN S.A., AghAJANoVA e.m., hoVhANNiSyAN A.h., ASoyAN V.A., BArSeghyAN e.S. 
MYxEDEMA COMA ASSOCIATED wITH COVID-19 INFECTION: CASE REPORT

hAkoByAN h.h. 
ANxIETY AND CHRONIC PAIN IN CAREGIVERS OF CHILDREN wITH CEREBRAL PALSY IN ARMENIA: 
DESCRIPTIVE STUDY

iSSAmAToV B.k., ZholdyBAy Zh.Zh., TAJiBAeV T.k., Serikuly e.S., BAimAkhANoV B.B., medeuBekoV u.Sh., 
SAgAToV i.y. 

FEATURE ANALYSIS OF COMPUTED TOMOGRAPHIC SIGNS OF HEPATOCELLULAR CARCINOMA IN 
MULTIPHASE STUDIES

TAJiBAyeV T.k., chormANoV A.T., mATkerimoV A.Zh., TergeuSSiZoV A.S., BAuBekoV A.A., ZhAkuBAyeV m.A., 
SAgAToV i.y., kANchi m.

CAROTID BODY TUMORS: CASE SERIES OF ExTREMELY RARE HEAD AND NECK PARAGANGLIOMAS.

khANchi meAd, mATkerimoV A.Zh., TergeuSSiZoV A.S., demeuoV T.N., ZhAkuBAyeV m.A., khANchi m.m., 
ShAmShieV A.S., SAgAToV i.y.

SURGICAL TREATMENT OF ANEURYSMS OF AORTIC ARCH BRANCHES AND VESSELS OF THE UPPER 
ExTREMITIES

SArkiSyAN N.g., kATAeVA N.N., AkhmeToVA A.i., kukhAreVA A.r., chumAkoV N.S., khlySToVA k.A., melikyAN S.g.
PHYSICOCHEMICAL INDICATORS OF DENTAL PATIENT SALIVA wHO HAVE UNDERGONE AN 
UNCOMPLICATED CORONAVIRUS INFECTION

khABAdZe Z.S. , NegoreloVA yA.A., geVorkyAN A.A., NAZAroVA d.A., ShilyAeVA e.S., koTelNikoVA A.P., 
mordANoV o.S.

COMPARATIVE ANALYSIS OF SMEAR LAYER REMOVAL TECHNIqUES IN THE TREATMENT OF 
DENTAL CARIES

kulikoVA A.A., khABAdZe Z.S., geNerAloVA yu.A., mokhAmed el-khAlAf r., NAZAroVA d.A., yollyBAyeV yA.A.
APPLICATION OF POLYHExANIDE AS A NEw HIGHLY EFFECTIVE ANTISEPTIC COMPOSITION.

mordANoV o.S., khABAdZe Z.S., NAZAroVA d.A., ShilyAeVA e.S., koTelNikoVA A.P., mordANoVA A.V.
TEMPERATURE EFFECT ON THERMAL CHANGES AND PHASE ANALYSIS OF 3Y-TZP ZIRCONIA 
RESTORATIONS

BASSel J.A., eyAd m.S.
EVALUATION OF MARGINAL ADAPTATION OF (CAD/CAM) LAVA PLUS HIGH TRANSLUCENT ZIRCONIA 
AND (CAD/CAM) IPS-EMAx FULL CROwNS

khABAdZe Z.S., NAZAroVA d.A., SuleimANoVA Z.m., geNerAloVA yu.A., koTelNikoVA A.P.
MICROBIAL BIOCENOSIS OF APICAL PERIODONTITIS IN THE ROOT CANAL SYSTEM (Part 1)

khABAdZe Z.S., NAZAroVA d.A., SuleimANoVA Z.m., geNerAloVA yu.A., koTelNikoVA A.P.
MICROBIAL BIOCENOSIS OF APICAL PERIODONTITIS IN THE ROOT CANAL SYSTEM. (Part 2)

TiuNoVA N.V., NABereZhNoVA S.S., SAPerkiN N.V., VdoViNA l.V., dAuroVA f.Ju., TomAeVA d.i., chuVArkoVA i. m.
RATIONALE BEHIND A MINIMALLY INVASIVE APPROACH IN THE TREATMENT OF DENTAL FLUOROSIS

TsveTkova М.А., sohov s.Т.
ORTHODONTIC TREATMENT ALGORITHM FOR PATIENTS wITH  POSITIVE DRUG ANAMNESIS. 
GLUCOCORTICOIDS.

PANAhi S.r., SABZ g., JokArTANgkArAmi A., Afroughi S., kArimPour f.
ANATOMICAL CHARACTERISTICS OF NASOPALATINE CANAL USING CONE BEAM COMPUTED 
TOMOGRAPHY IMAGES 

PurwANTi T., erfAN kuSumA m.S., yudiANTo A.
HEAD INJURY CASE wITH BLUNT FORCE TRAUMATIC: CASE REPORT AT BHAYANGKARA HOSPITAL 
KEDRII INDONESIA



Our journal is registered in the databases of Scopus, 
EBSCO and Thomson Reuters (in the registration process)

       ScopuS          EBSCO             ThomSon                 
                                                 ReuTeRS

THOMSO N REUTERS

EMERGING
SOURCES
CITATION
INDEX

INDEXED IN

Yerevan State Medical University
2 Koryun Street, Yerevan 0025,
Republic of Armenia

  (+37410) 582532 YSMU  
  (+37410) 580840 Editor-in-Chief
Fax:  (+37410) 582532
E-mail: namj.ysmu@gmail.com, ysmiu@mail.ru
URL:  http//www.ysmu.am

Copy editor: Tatevik R. Movsisyan

                   

Arto V. Zilfyan (Yerevan, Armenia)

Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan  (Yerevan, Armenia)

Stepan A. Avagyan (Yerevan, Armenia)

Armen A. Muradyan (Yerevan, Armenia)
Drastamat N. Khudaverdyan (Yerevan, Armenia)
Levon M. Mkrtchyan (Yerevan, Armenia)

Carsten N. Gutt (Memmingen, Germay)
Muhammad Miftahussurur (Indonesia)
Alexander WoodMan (Dharhan, Saudi Arabia)
Hesam Adin Atashi (Tehran, Iran)

Inkar Sagatov (Almaty, Kazakhstan)

Ara S. Babloyan (Yerevan, Armenia)
Aram Chobanian (Boston, USA)
Luciana Dini (Lecce, Italy)
Azat A. Engibaryan  (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)
Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA) 
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan  (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu  (Harbin, China)
Linda F. Noble-Haeusslein (San Francisco, USA)
Eduard S. Sekoyan (Yerevan, Armenia)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia) 
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Tbilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang  (Harbin, Chine)

The Journal is founded by
Yerevan State Medical

University after M. Heratsi.

Editor-in-Chief 

Executive Secretary

Deputy Editors 

Editorial Board

Editorial Advisory Council

Coordinating Editor (for this number)

Armen A. Muradyan

Rector of YSMU 

Address for correspondence:

Phones:

Printed in "VARM" LLC
Director: Ruzanna Arakelyan

Armenia, 0018, Yerevan, 
Tigran Mec 48, 43

Phone: (+374 91) 19 29 00, 
E-mail: armana6@mail.ru

the new arMenian Medical JOurnal
Vol .16  (2022) .  No 1

Foregin Members of the Editorial Board


