
EDITORIAL 

THE PRE-SKELETAL PHASE 
OF CHRONIC FLUORIDE INTOXICATION 

The two widely acknowledged characteristics of chronic flu- 
oride poisoning in humans and animals a re  dental fluorosis (mottling of 
teeth) and skeletal fluorosis. Mottled teeth - an enamel defect consist- 
ing of a disturbance of the enamel building cells, the ameloblasts, and 
absence of cementing substance - develop only if excess fluoride intake 
occurs during the f i r s t  10 t o  12 years of l ife while the teeth a re  being 
formed. Skeletal fluorosis, which is characterized by increased bone 
density and abnormal bone growth, is not likely t o  occur unless the 
subject has consumed excess fluoride for  10 t o  30 years. 

Similarly, chronic poisoning by many other toxic substances is 
characterized by one or two major features. For instance, the lead line 
or  w r i s t  drop are  characteristic of lead poisoning; granulomatous lesions, 
of beryllium poisoning; keratosis of the skin, of arsenic poisoning; brown- 
ish acne-like lesions of the skin, of poisoning by biphenyl chlorides. In all 
the above-mentioned types of poisoning as  well as  in chronic fluoride poi- 
soning, however, the action of the toxic agent is not confined t o  one or 
two target  organs a f t e r  its entry into the human body. Thus many addi- 
tional manifestations accompany the above-described principal lesions. 

In his classical description of fluoride intoxication, Rohokn (1) 
has outlined a number of manifestations which a re  associated with ske- 
le ta l  fluorosis, mainly gastrointestinal and neuromuscular symptoms as  
well a s  such features a s  tachycardia, polydipsia, and allergic skin lesions. 
Yet ,  only a few subsequent investigators have paid attention t o  the sys- 
temic effects  of fluoride in chronic poisoning. 

In this issue Griinder (page 135) elucidates the f ac t  that ,  in 
domestic animals, fluoride intoxication accounts for  a wide variety of 
manifestations. They are  dependent mainly on the kind of compound in- 
volved, its dose and the channels by which it enters the system. Long- 
te rm uptake of fluoroacetate, f a r  instance, induces changes in the brains 
and heart. 
tures of fluorosis. 

This condition is a t  vakiance with the generally recognized fea- 

In humans, Fradh e t  aL (2) reported gastrointestinal s y m p  
toms, gastroduodenitis, colitis, and acute abdominal episodes associated 
with liver disorders in 70% of the population of an area where the water 
contained fluoride naturally a t  a level of 5.2 ppm. He also noted a high 
incidence of degenerative ar thr i t is  and calcification of arteries. Rich (3) 
reported involvement of the gastrointestinal t r a c t  in conjunction with 
ar thr i t is  and visual disturbances in patients who received large therapeu- 
tic doses of fluoride for  osteoporosis over extended periods of time. The 
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l i terature  on the fluoride-containing anesthetic methoxyflurane is con- 
cerned particularly with its e f f ec t  on the kidneys. Polyuria and polydip- 
sia have been recorded in hydrofluorosis (4-6), a condition on which Taves 
(7 ,  8)  has elaborated in several publications. 

In infants, who a r e  notably less resis tent  t o  toxic insults, ad- 
ministration of fluoride tablets has led t o  ulcers in the stomach and up- 
per bowel (9). 

Fluoride tablets  administered t o  pregnant women and t o  
young children caused stomach and bowel upsets a s  well a s  allergic skin 
lesions (10). 

Duffy e t  ale* (11) observed giant cells in the bone marrow of 
three patients who received large doses (16 t o  150 mg daily f o r  1 t o  36 
months) of sodium fluoride fo r  t reatment  of osteoporosis. These au- 
thors  considered these cells suggestive of bone malignancy. 

The significance of the non-skeletal phase of chronic fluoride 
poisoning which was originally broughtinto focus bywaldbott (12, 13) and 
more recently by Petraborg (14) is corroborated in the current  issue of 
FLUORIDE (page 146) by Grimbergen in a preliminary study. These au- 
thors  observed a typical syndrome early in the development of fluoride 
poisoning from such minute amounts of fluoride a s  a r e  contained in flu- 
oridated drinking water a t  the so-called optimal concentration. In this 
phase of the disease neither the teeth nor the bones a re  involved. 

In contrast  t o  acute fluoride intoxication from large doses of 
fluoride, such trace amounts can have a sustained e f f ec t  on the gastro- 
intestinal t r a c t  - the usual portal of entry of fluoride - in persons who 
a r e  susceptible t o  poisoning by it. Symptoms such a s  nausea, vomiting, 
and bowel disturbances of the kind often described a s  "irritable colon" 
and frequent ulcers of the mouth (stomatit is)  appear t o  be the most  com- 
mon feature. 
related t o  polydipsia and polyuria, which a re  indicative of an e x e s  re- 
quirement of fluids due t o  damage t o  the kidneys by fluoride ( 8  ). 

Excessive dryness in the mouth and throat  a r e  undoubtedly 

O f  special i n t e re s t  a r e  the neurological symptoms, mainly 
headaches, vertigo, ataxia and damage t o  the retina. Since these mani- 
fes ta t ions also occur in such diseases a s  multiple sclerosis, neurosyphi- 
lis and cerebral tumor a distinction must be made between them and flu- 
oride poisoning in differential diagnosis. In this connection the  recent 
observation by Franke e t  al. (page 168) acquires special sigruficance. In 
a case of skeletal fluorosis these authors observed, f o r  the f i r s t  time, 
involvement of the cells of the anterior horn of the spinal cord. In their  
autopsied case they demonstrated incontrovertibly t h a t  damage t o  the 
ganglion cells of the spinal cord is not associated with pressure upon 
peripheral nervesnorapon the spinal cord due to  proliferation of bone sub- 
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stance in the vertebral  column. Direct involvement of nerve substance 
by fluoride can, therefore, not be excluded. Such a possibility would al- 
so  explain the frequent findings of mental disturbances such a s  slow ce- 
rebration, inability t o  concentrate, lose of memory and mental depres- 
sion described by Waldbott (12). 

Another important feature  in the case described by Franke e t  
al. was the damage t o  muscle cells of the kind originally reported by 
Fasske in 1964 (15) who found similar changes in the musculature of the 
heart. Because this is the first and only report  on a single individual, 
no final conclusion can be reached a t  this time. 
gree of muscular weakness and the pains in muscle frequently observed 
in such cases is suggestive of pathology in muscle tissue. 

However,the unusual de- 

A r t h r i t i s  of the spinal column develops early in the disease 
with o r  without demonstrable radiological changes. I t  often a f f ec t s  
the small joints of the hands and fingers, not unlike the involvement 
of the metaphalangeal joints in fluorosis in c a t t l e  a s  shown by Griin- 
der. 

Lower urinary t r a c t  involvement is not uncommon in the more 
advanced s tage of the pre-skelekal phase of fluoride poisoning. Muscu- 
l a r  fibrillation, pains and paresthesias in a rms  and legs and even convul- 
sions have been described during the course of t he  disease (16). Recently 
Waldbott and Cecilioni have pointed t o  the  frequency of "Chizzola" Macu- 
lae, skin lesions at t r ibuted t o  fluoride in the early thirties in Italy (17) 
and encountered again in the  same Italian area (18). The frequency 
of the Occurrence of this condition in fluoridated communities or near 
fluoride-emitting industrial facilities is noteworthy. Yet ,  because of 
its close resemblance t o  traumatic suffusions which a re  often encoun- 
tered,especially in childxen, this common skin disease is rarely recog- 
nized by physicians. Since the  skin lesions consti tute the f i r s t  clue of 
intolerance t o  fluoride, they often lead t o  the detection of the system- 
ic disease which might otherwise remain unrecognized. 

I t  thus appears t h a t  fluorosis cannot be considered a disease 
of t ee th  or  bones. I t  is a systemic disease liable t o  involve many,or 
perhaps all, organs of the system. 

The development of clinical research on fluoride is relatively 
recent. I t  dates  back t o  1939 when Roholm presented the first compre- 
hensive study on the subject. With the expanding role of fluoride in in- 
dustry, with its special significance a s  an a i r  pollutant and its increas- 
ing occurrence in food and dr inks,  an awakening t o  the clinical aspect of 
chronic fluoride poisoning is bound t o  occur in the not too distant future. 
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