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Abstract
Summary: The goal of this study was to determine the prevalence of maxillofacial and skeletal defects in regions endemic to fluorosis.

A retrospective chart review over the period from 2011 till 2020 was conducted on 38,460 postpartum medical records from regions
endemic for fluoride excess (fluoride level over 1.4 mg/L); the control group consisted of 1787 postpartum records from region with
normal levels of fluoride < 0.8 mg/L.

Results: In regions endemic to fluorosis the prevalence of maxillofacial defects was 0.83, and prevalence of other associated skeletal
anomalies was 7.5 per 1000 newborns. No maxillofacial defects were reported in the control group.

The toxic impact of fluoride excess in drinking water was associated with other metabolic disruptions- majotiry of women with elevated fluoride exposire had anemia; endemic Grave’s disease in this area was 72.7 ± 9.5%.

Conclusion: Awareness of the potential toxicity of fluoride in drinking water is essential as associated fetal malformations could be
prevented by exposure reduction and water quality control.
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Background
Despite the opinion of many authors about the genetic origin

Research goals
To determine the prevalence of congenital maxillofacial and

of congenital anomalies, the etiology and pathogenesis of maxil-

skeletal defects in pregnant women that live in regions endemic

abundance of toxic substances such as manganese, cadmium, lead,

Materials and Methods

tially affecting intrauterine growth [1-3,6,8-10,12-14].

records of women with confirmed elevated fluoride exposure over

resulted of multifactorial metabolic defects could be prevented if/

ter over the same period of time. Among women who gave birth to

lofacial and skeletal defects needs to be investigated further [1,2].

The increase of developmental defects could be related to the

and/or fluoride [3-10] co-morbidities (anemia, hypothyroidism)
[11,12]; diet, folate and iodine deficiency; and other factors potenSystemic congenital deficiencies and organ malformations that

when identified timely.

to fluorosis (fluoride over 1.4 mg/L in drinking water); the control
group has normal fluoride levels (<0.8 mg/L.)

A retrospective review was conducted on 38,460 postpartum

the period of 2011-2020. The control group had 1787 postpartum

women from regions with normal levels of fluoride in drinking wa-

children with maxillofacial and skeletal abnormalities, secondary
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review was performed for clarification of observed data based on
the available laboratory, biochemical and clinical results prior and
during pregnancy.

Results, Discussion and Conclusion
In zones endemic to fluorosis diversity of maxillofacial abnor-

A retrospective analysis of congenital anomalies showed:
•

•

lated lesion of the soft palate; micrognathia - with a defect in the
lower jaw; cleft upper lip - bilateral, unilateral; dermoid cyst, mac-

•

Associated skeletal abnormalities (Spina bifida (Figure 3,4),

•

roglossia and ankyloglossia (11.1 ± 1.85 % of all lesions).

hips dysplasia, polydactyly, adactyly, syndactyly etc.) were docuSecondary review of peripartum history in this group revealed

that in 36.4 ± 10.26% of cases, pregnancy was accompanied by anemia; 22.7 ± 8.93% - endemic Grave’s disease.

18.2 ± 8.22% - genetic factors; 13.6 ± 7.32% - threatened mis-

carriage, infectious disease, leukemia, calculous cholecystitis; 9.1 ±
6.13% - had consanguineous marriages.

In the control group, the rate of skeletal anomalies was 5.6 per

1000 newborns. Maxillofacial anomalies were not detected, isolat-

ed defects of the musculoskeletal system were encountered - dislocation of the hip joint and polydactyly.

There were no more than two cases of congenital anomalies

in single case. High correlation between worsening of endemic
Grave’s disease during pregnancy that was noted in the group with
high fluoride levels in drinking water.

Congenital maxillofacial anomalies, as well as skeletal defor-

mities, were more common in areas endemic to fluorosis. Excess
fluoride in drinking water may trigger the mechanism for skeletal

defects via alteration of alkaline phosphates activity and mitochondrial damage.

For prophylaxis in fluorosis-endemic regions it is vital to de-

termine α-fetoprotein in the second trimester of pregnancy, and

conduct regular ultrasonography (Figure 4) from the 2-3rd, 10-13th,

16-22nd weeks of pregnancy, especially in pregnant women with

obvious signs of dental fluorosis (Figure 5).

cases of defects of the maxillofacial region per 1000 newborns; - 7.5 skeletal anomalies per 1000 newborns.

The greatest 72.7 ± 9.5% of the cases of the mothers
Grave’s disease) was observed in. In which they had children with maxillofacial anomalies.

In the control group - 5.6 cases of isolated defects of the
osteoarticular system per 1000 born children; no maxillofacial anomalies were found.

Studies prove a multifactorial etiology of congenital

anomalies but focus on the effect of concomitant pathol-

mented in 7.5 cases per every 1000 newborns. Significant percentage of neonates in this group were small for gestational age.

In the exposure group (fluorosis-endemic regions) - 0.83

suffered from concomitant diseases (anemia, endemic

malities were documented, including and none limited to orofacial

cleft with uni-and bilateral lip/palate defects (Figure 1 and 2); iso-

60

ogy caused by toxic concentration of fluoride in drinking
water.

Fluorine initially has a toxic effect on the body [12-15]. More-

over, prolonged residence in a region with the excess of fluoride
(1.4 mg/L and above) causing irreversible damage on the endo-

crine system, affects iodine, iron and calcium absorption, worsens
anemia and Graves disease.

It has been established that fluoride compounds partially pen-

etrate the placenta and can accumulate in the fetal issues from first
trimester [15]. Accumulating in the body, fluoride compounds have
a toxic effect on the body by inhibiting activity of alkaline phospha-

tase and disrupting the structure of the skeleton. On the cellular
level, fluoride exposure decreases mitochondrial activity, reduces
numbers of free ribosomes, and causes dilation of rough-surfaced
endoplasmic reticulum [14-16].

Our study focuses on prevalence of maxillofacial and skeletal

anomalies in newborns from fluorosis-endemic zone, and it supports the idea that fluoride exposure reduction and control could
be the effective way to prevent development of these devastation

malformations. Cost-effective study could be conducted on the ex-

isting data, and most probably will help create effective preventive
guidelines.

Why this paper is important for pediatric dentists
•

The article emphasizes the importance of antenatal di-

agnosis of maxillofacial anomalies in women living in regions endemic to fluorosis.
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Causes

Cases %

Anemia

36.4 ± 10.26

Threatened miscarriage,
infectious disease, leukemia,
calculous cholecystitis

13.6 ± 7.32

Endemic Grave’s disease
Genetic factors

Consanguineous marriages

61

22.7 ± 8.93
18.2 ± 8.22

9.1 ± 6.13

Table 1: Associated health issues in mother of infants with

Figure 4: Antenatal diagnosis of fetoplacental malformations.

maxillofacial anomalies (Fluoride exposure group).

Figure 5: Spots due to dental fluorosis.

Figure 1: Congenital form of orofacial cleft of hard and soft
palate.

•
•

Bring the women of reproductive age with teeth fluorosis
and comorbidities such as Grave’s disease or anemia.

The significance of further studies of antenatal period
of fetal development to maintain the health of the child
population.

Many thanks to the head of Orthopedic dentistry department,

Figure 2: Congenital both-sided cleft of the upper lip, hard, and
soft palate.

professor Panahov N.A. for the help and support in scientific research.

Parental/patients consents was obtained for photographs pub-

lication and available to review.
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