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FURTHER OBSERVATIONS ON ENDEMIC'
FLUORIDE~INDUCED OSTEOPATHIES IN CHILDREN

by

M, Teotia and S, P, S, Teotia
Meerut, India

SUMMARY: Fluoro-osteopathy has been described in four clil-
dren aged 6 or above, These observations contrast with the
concept that skeletal fluorosis cannot develop prior to 10 to
20 years of high fluoride intake. The pathogenesis and the ne-
chanism underlying the causation of this disease is discussed
on the basis of the occurrence of skeletal fluorosis in growig
children, Since skeletal fluorosis is a preventable disorder, it
is important to either recognize it or consider it in the differ-
ential diagnosis of each bone and joint disease in a child resid-
ing in an endemic area.

In spite of the common occurrence of dental fluorosis in children re-
siding in endemic fluoride areas, no attempt has been made to imestigate
the incidence and severity of skeletal fluorosis in these cases, AH repo':fé'si
are confined to studies in adults, The only published data is thit by Teotia
et al, (1) who described endemic skeletal fluorosis in three childrex ranging in
age from 11-13 years, One of the three cases had crippling fluorosis whichim-
proved markedly on allow calcium diet, In the current commurication;-the
authors present further observations on endemic fluoxosis in childrens =i

Materials and Methods

Because of practical difficulties, random investigations were undex= "
taken of only those children willing tobe examined in the hospital, All'L6 chil~
dren {11 male and 5 female) between 6 and 15 years of age were subjected o
investigations for establishing the diagnosis of skeletal fluorosis, &l be
to the poor socio-economic strata and had been residing since birth ixian en
dernic fluorosis area, in the district of Rai Bareli, Uttar Pradesh, India, For
the survey all cases were given X-rays of the skeleton, particularly of the
spine, pelvis and bones of the forearms.

Laboratory investigations included serum calcium, serum phospho- -
rus, serum magnesium, alkaline phosphatase, blood urea, creatinine cledrance,
chemical analysis of bone ash for calcium, phosphorus, magnesium and flu-
oride, Histological studies of undecalcified and decalcified sections of the bi-
opsied iliac crest bone were done, The fluoride content of the bone, drinking
water and urine samples was measured spectrophotometrically, with the use

From the Department of Human Metabolism, L, L., R, M, Medical College,
Meerut University, Meerut, India,
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&€ the zirconium dye complex as detaﬂed by Megreg:.an {29,

Observat:lons and’ Results

. Theé results of fhejstudy are presented in Tabies 1 to 4 and Figures
1 o0 6, ot ¥ Bl G b

Skélét‘al Ra’dio’grap}is -

The radiological changes. were those of a diffuse iricrease in densi-
ty: of most ‘of the skeleton; parttcularly the spine, pelvis and thorax with
coarse trabeculations in the knees and elbows (Fig. 1) Two.patients showed

Fig. 1.

Pelvic Radiograph Showing Osteoselerosis,
Coarse Cystic-Trabeculations |

calcification of the inter'ds‘seéus, merbrane of the forearms (Fig. 2) and ex-
cessive and irregular deposition of bone around the foramen magnum (Fig. 3).
Dental radiographs revealed thmnmg and interruption of the lamina dura in
one child,

Histopathological Data

Histology of the undecalcified sections of the bone cbtained from the
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Fig, 2

Radiograph Showing Calcification of Interosseous Membrane

of the Forearms as a Diagnostic:Féature

X-Ray of the Skull

Marked Sclerosis of the Bone Around Foramen Magnum
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Poorly ff)med Haversian Syst‘efns, disordered lamellar orientation and absence
of nuclei in some of the osteocyte lacunae, suggesting impaired viability of bone.
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jliac crest by open biopsy showed thick trabeculae which contained an excess
of calcium (Fig. 4). Decalcified sections revealed pooxly formed-Havexsian
system, disordered lamellar orientation of the compact bote and absace of
nuclei in some of the osteocyte lacunae (Fig. 5), o e

Fluoride in Water Supply

Twenty samples of drinking water were analyzed from four wells
located at different places in the endemic area, They contained 10.35 to
13,5 ppm of fluoride.

All children were symptomatic {Table 1), The usual clinical fea-
tures were generalized stiffness, back pain, inability to close the fist and
flexion deformities of spine and joints (Fig, 6). Laboratory investigations

Fig. 6

A Child With Endemic Skeletal Fluorosis Showing Flexion
Deformity of the Cervical Spine and Inability to Close the Fists

Before After

showed a rise in serum alkaline phosphatase (Table 2), low urinary exzxetion of

calcium, increased urinary excretion of phosphorus and fluoride with wetention
of caleium in each patient (Table 3). The usual radiological changes v exe those
of osteosclerosis, namely periosteal bone formation and ossificatior of the in-

FLUQORIDE
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SYMPTOMATOLOGY IN FOUR CHILDREN WITH SKELETAL FLUOROSIS
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*Patient had associated Rickets,
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TABLE 2

LABORATORY INVESTIGATIONS IN —PATIENTS STUDIED

Patient ! SER fu:ﬁn ! Fltoride in
No, ; Calcium®  Phosphorus Phosph:tase Magriesium : drﬂ:kmg ;
g% (mg%) (K, A, Units)  {mEq/Lit) , @ er (ppm
1 t 10,0 4,3 32 2,0 : 106 4-13,5
1 R
2 i 9.8 3.5 25 ‘ Lo !
I
3 ;10,2 3.8 37 2.1 :
|
4% | 10,8 3.0 55 1.80 :

*Normal Ca 9,0 - 11,0 mg/100 ml,

#**Radiological findings suggested hyperparathyroidism
presumably secondary to the fluorosis.

TABLE 3

Calcium Balances (In Six Day Period) and Urinary Fluoride Excretion in
Four Children With Skeletal Fluorosis

Caleium Urine Faecal Calcium Urine
Case intake calcium calcium balance fluoride
No, (mg/day) (mg/day) {(mg/day) (mg/day) (ppm/day)
1 860 28 590 +242 3.5
2 890 15 620 +235 2.4
3 860 40 495 +325 3.8
4 860 60 560 +240 3,90

terosseous membrane, The roughening and accentuation of muscular and lig-
amentous attachments, particularly of the ischial spine and iliac crests may
be present before the development of osteosclerosis, Histological studies
of the undecalcified sections of the iliac crest biopsies showed thick and hy-
percalcified bone trabeculae, The decalcified sections revealed disordered
lamellar orientation and absence of nuclei in some of the osteccyte lacunae,
suggestive of impaired viability of bone, The excess content of calcham, fhu-
oride and magnesium in the bone ash indicated a close relationship between
bone apatite crystal and the composition of the fluids (blood serum) ir: which
crystal formation takes place {Table 4), ‘

FLUORIDE
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TABLE 4
Chemical Composition of Bone Obtained from the Ilise Crest
of the:Patients Studied
{Per 100 g Dry Fat-Free Bone)

Case - Calcium Phosbhorus o Magnesiurﬁ Fluoride
No, (g) , {g) {g) (g)
*Normal 11,0 5,05 105 28,5
Patients i 3
1 1225 5,2 110 472
2 11.4 4,9 106 . 325
3 12,2 5.8 112 280
4 1L.6 5.0 105 © 285

*Persons from non-fluoride area,

Discussion

Our study does not support the published reports that for a definite
picture of skeletal fluorosis to develop, 10 to 40 years residence in an ende-
mic area is necessary,. In our opinion; growing children with-active bone me-
tabolism,if exposed to high fluoride intake,are more prone to develop skeletal
fluorosis than-adults.: Asbone ages and becomies more or less stabilized in
the remodelling of its Haversian systems, less flucride may be deposited,
We observed that individuals residing in'an endemic area since birth develop
~ more severe skeletal fluorosis than those who have moved into'the endemic
zone after 17 to 18 years of age when bone growth has ceased,

P

Our results further indicate that fluoride is not deposited uniformly
throughout the skeleton, It may be related to the rate of growth, the degree
of vascularization and the physical stress in various parts of the same bone,
More fluoride is deposited in the epiphyseal line, and in the epiphyses than in
the diaphyseal portion of the bone, A similar observation has been reported
by Zipkin and Scow (3 ), Thus fluoride appears to have an-affinity for depo-
sition at the sites of active physiological calcifications, The dncrease in the
percentage of fluoride, like that of calcium in the skeleton, occurs progres-
sively during growth, Apposition of new bone on the trabecular surfaces pro-
bably accounts for the increase of density radiclogically,

On the basis of our work we recommend that all children residing in
an endemic zone regardless of whether symptoms or dental mottling are mani~
fested should be screened for skeletal disease, because early diagnosis will
help to prevent the crippling stage of the disease,
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URINARY FLUORIDE ELIMINATION AND FLUORIDE DEPOSITION

IN BONES AND TEETH OF THE RATS AFTER INHALATION
by

G, Balazova
Bratislava, Czechoslovakia

SUMMARY: Rats in the experiment inhaled fluoride in corn-
centrations 9,4 - 11, 7 pg per liter of air for a period of five
months. The animals were divided into four groups, three
exposed and one control, The first experimental group was
exposed 90 hours, the second 180 and the third 270 to hydre—
gen fluoride in the inhalation chamber,

After inhalation of 9,4 - 11. 7 ug F/1 of air, rapid absorp-
tion of fluoride in the organism took place, This was indi-
cated by increased elimination of fluorides in the urine, the
occurrence of the characteristic changes in the dental ena—
mel and elevation of fluoride in bones and teeth, without ra~
diographic changes. The changes following administratior
of fluoride by inhalation are the same as those due to oral
administration, Fluoride absorbed by the lung was elimina~
ted rapidly from the organism; the amount present in the
urine depended upon the duration of exposure. About one
third of inhaled fluoride was eliminated in the urine, Flu-
oride deposition in bones and teeth increases regardless of
the duration of intoxication, No increase in fragility of
bones was noted in relation to their fluoride content

From the Research Institute of Hygiene, Bratislava, Czechoslovakia.
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