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Summery

Fluorosis is a condition caused by high exposure of the Flu-
oride. The first clinical outbreak may appear into the oral
cavity, specifically tooth structure becomes affected. Hu-
man body absorbs trace amounts of Fluoride from the wa-
ter. The prevalence of fluorosis is high worldwide. Ranging
from mild forms to severe depending on the local water
concentration. In Tbilisi F concentration is normal accord-
ing to the WHO value. Samtskhe-Javakheti is the region of
Georgia, where F concentration is naturally high in the wa-
ter. It would be interesting to collect statistical data from
these two regions to have the better understanding about
the prevalence and severity of Dental Fluorosis in Georgia
and establish preventive measures against one.

Abbreviations: F - Fluoride Chemical formula. WHO-
World Health Organization.

Key words: Fluorosis, Fluoride, Exposure, Preva-
lence, Severity.

Introduction:

Fluorosis is a disease caused by high exposure of the Fluo-
ride. The first clinical outbreak may appear into the oral
cavity, although when represented in high amounts, F can
effect on the entire organism by damaging RBC, CNS,
muscles, and ctc. (Perumal, Paul, Govindarajan, & Pan-
neerselvam, 2013).

Fluoride is an inorganic material, with the chemical formu-
la F. In terms of charge and size, the fluoride ion resembles
the hydroxide ion.

Fluoride is present naturally in low concentration when
drinking water and foods are based on surface (rain/river)
water. Such water supplies generally contain between 0.01—
0.3 ppm. Groundwater (well water) concentrations vary
even more, depending on the composition of the local
ground.

Fluoride concentration into the water is different world-
wide. 50 million people receive water from water supplies
that have close to the "optimal level".
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In other locations the level of fluoride is very low, some-
times leading to fluoridation of public water supplies to
bring the level to around 0.7-1.2 ppm. With this concentra-
tion F is beneficial in preventing tooth decay, which in
1940 became the main reason for water fluoridation in the
state of Michigan (USA) (Patil, Lakhkar, & Patil, 2018).
After USA several European countries followed AWF.

The maximum safe daily consumption of fluoride is 10 mg
for an adult. Although this value is decreased in children
until 0,7 mg. In newborns daily dosage is 0.2 mg.

Fluoride ingestion may be Topical and Systemic. Initially,
it was thought that F was beneficial when given
systemically during tooth development but later research
has shown that the topical effects are more important
(Ullah & Zafar, 2015). There are several ways of local Flu-
oride ingestion, such as: Fluoridated Dentifrices, Mouth-
washes, Fluoride Varnishes. All listed materials should be
carefully chosen by the skilled practitioner. In this way flu-
oride effect becomes not toxic anymore but it also has a
beneficial role in preventing tooth decay (Zou & Ashley,
2014). Fluoride beneficial role in preventing caries had
been proven by the recent research: Study Design was Ran-
domized Placebo-Controlled study which lasted for 2 years.
Control group held from 200 Pre-scholars (1-4 Years) with
primary dentition, who were ingested with Placebo and
Fluoride Varnishes for twice a year. Control Group had a
follow-up check-up four years later at the end of the study.
Check-up revealed no significant effect of topical Fluoride
Ingestion on the development of Dental Fluorosis.

As mentioned above, F has the beneficial role in preventing
tooth decay when supplied with estimated dosage. In case
when F is present in high concentration it is extremely tox-
ic and can affect the Muscles, RBC, and Sperm cells. Re-
sulting in destruction of actin and myosin filaments leading
to mitochondria structure loss and decrease of muscular
energy. When in high amounts, F accumulates on the RBC
membranes, decreasing Ca level. Moreover, in high
concentrations fluoride hampers the reproductive function
leading to infertility caused by oligospermia or Azoo-
spermia.

Literature Overview:

The first clinical outbreak of Fluoride high concentration
in the organism is Dental fluorosis, which is characterized
by the Enamel discoloration and structural changes. The
trace amount of ingested Fluoride is being absorbed from
the gastro-Intestinal tract. With high concentration Fluo-
ride affects the Ameloblasts and causes impaired for-
mation of Dentine Tubules, leading to the mottled and dis-
colored appearance of the teeth. (Martinez-Mier et al.,
2016)Dental Fluorosis not only causes physical changes
but also has the negative psychological influence on the
patient. (Esthetical Discomfort.) (Farid & Khan, 2012)
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In case of overexposure by Fluoride Skeletal Fluorosis
may occur, which is characterized by increased bone mass;
Ligaments ossification and calcification; Development of
exostosis on long bones; Ossification of vertebral discs and
spinal and transversal processes. Osteophytes migration
into the vertebral channel, leading to compression of spinal
marrow. Patients with Skeletal Fluorosis exhibit Radiculo-
Myelopathy (McGill, 1995). If Fluoride exposure is contin-
uous and intense, Dental, Skeletal and Non-Skeletal Fluo-
rosis can occur. All three types are characterized by chron-
ic occurrence and treatment is just the management of local
symptoms (Patil et al., 2018). Management of Fluorosis
involves dietary supplements like Vitamin E, Vitamin C,
Ca, and Antioxidants and excludes Fluoridated water and F
rich products (Darchen, Sivasankar, Prabhakaran, & Bha-
rathi, 2016).

Dental and Skeletal fluorosis had been registered in numer-
ous countries, such as: Argentina, United States of Ameri-
ca, Brazil, Canada, China, Germany, India, South Africa,
and United Republic of Tanzania. Fluorosis prevalence is
extremely high in Northwest of China, where population is
drinking the tea on the regularly basis. In this region DF
and SF results from the consumption of brick tea. The rea-
son appears that local population is drinking pressed tea
instead of water. As the result, 31 Million of the whole
population are affected with Skeletal Fluorosis, which is
even more serious condition than Dental Fluorosis (B. Y.
Li et al., 2017). Tea is rich in fluoride, especially the
inexpensive “brick” tea. Consumption of a gallon or more
of this tea daily can lead to skeletal fluorosis (Hasan,
Talha, & Weinstein, 2017).

Cases of Fluorosis has been reported all over the world.
Among 25 different nations, 200 Million people have Den-
tal or Skeletal Fluorosis. China and India being the worst
affected among them (Pramanik & Saha, 2017). Moreover,
20 States of India are named as Fluorosis Endemic Zones
(Khairnar, Dodamani, Jadhav, Naik, & Deshmukh, 2015).
25 million people are actually having Fluorosis, when 66
million of population are officially at the high risk of get-
ting Fluorosis. Prevalence of dental fluorosis in Mexico
ranges from 15.5 to 100% depending on the concentration
of F into the local water (Cintra-Viveiro & De la Fuente-
Hernandez, 2017). The most vulnerable group are children,
because of bones and jaws development happens during an
early childhood (DenBesten & Li, 2011). Moreover, in
2018 WHO named Fluoride as on of the ongoing and
emerging environmental threats to children’s health.

Samtskhe-Javakheti is the region of Georgia, where Fluo-
ride concentration is naturally high in the water. Local
population consists of 160 504 people, from which 48,28%
are ethnically Georgians, and the rest 50,52 % are Armeni-
ans. Recent research proved that all the ethnical groups are
being affected the same by Fluorosis (Arora, Kumar, &
Moss, 2017). That makes Samtskhe-Javakheti population
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equally vulnerable from getting Fluorosis no matter their
ethnical race. It would be helpful to study prevalence and
severity of Fluorosis in this region. And get the better un-
derstanding about how well the local population is being
informed about the safety of the water. Local water safety
can be improved by defluoridation or import of the safe
water by the government.

Lack of information often becomes the reason for neglect-
ing Fluorosis prevention or mitigation of existing condition
(Sami, Vichayanrat, & Satitvipawee, 2015). For this pur-
poses in Ethiopia, where Fluorosis prevalence is high, sci-
entists did the research. Research revealed that most of the
children who actually had mild forms of Dental Fluorosis
did not know about having the condition. Specifically, 65%
from 100% response was negative when asked if they had
Fluorosis or not? When after evaluation all 65% from
100% of children had the mild form of Dental Fluorosis.

Samtskhe-Javakheti is high mountainous region, where an
average annual temperature is low. For hitting purposes
population often uses coal-burning at home. Coal-burning
can be used for cooking purposes as well. Recent research
revealed high F content into the coal (J. Li, Liang, &
Zheng, 2017).

So people who are exposed to the coal-burning environ-
ment are at a high risk of developing dental and skeletal
fluorosis. Coal-burning used for food cooking makes the
food rich with F, leading to the overexposure by Fluoride.

Conclusion:

Fluorosis occurrence is the serious issue worldwide.

Fluorosis affects not only teeth but also has the negative
influence on the patient’s general health.

When there is the region in Georgia - Samtskhe-
Javakheti where the F concentration is naturally high in
the ground water and the local population permanently
is being effected by the overexposure of Fluoride, it
would be useful to make the research and collect the da-
ta to get the better understanding about severity and
prevalence of Dental Fluorosis in Georgia and make the
preventive measures for it.
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