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A Review of Recent Studies of Goitre in Italy
AURELIO COSTA 1 & MARCELLO MORTARA 2

The prevalence and distribution of both epidemic and endemic goitre in Italy since 1940
are reviewed and the main results of recent research into these two forms of the disease are
specified.

A number of epidemic outbreaks occurred between 1940 and 1948, all originally in
areas of endemic goitre but sometimes spreading to localities from which endemic goitre
had practically disappeared. Both persons long esident in these areas and new arrivals
were affected, as were domestic animals. Acute goitres showed the same histologicalfeatures
as in the endemic form of the disease. Extrathyroid symptoms were sometimes noted.

Studies of endemic goitre have.failed to show any clear indication that lack of iodine
is responsible for the condition. Epidemiologically, endemic goitre, which remains apre-
dominantly rural disease, seems to be shifting gradually.from northern to southern Italy.

The first evidences of the presence of goitre in
Italy go back to the Roman era, the first studies to
the eighteenth century, and the first reports inspired
by the aims of social medicine to the middle of the
nineteenth century. From that time until the be-
ginning of the Second World War the Italian con-
tributions to the subject, like those from other
countries, followed one another with a variable
periodicity reflecting the variations in the interest
aroused by goitre and in the intensity of the con-
dition.
The facts observed, the experiments carried out,

and the etiopathogenetic hypotheses advanced by
Italian authors up to about twenty-five years ago
are nearly all to be found in international medical
literature, particularly in the reports of the con-
gresses on goitre held at Berne in 1927 and in 1933.3

These are well-known studies which have formed
the basis for comparisons of the goitre situation
with other European and extra-European countries.
Judging from the greater part of recent non-Italian
studies, these reports still constitute the basis for such
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Bagnasco (1935), Balp (1923, 1927, 1938), Bertoli (1932),
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(1906), Coppola (1930), Fiamberti (1934), Grassi (1914),
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comparisons, as Italian writings on goitre in Italy
since 1940 have had much less widespread distribu-
tion.
We shall therefore briefly relate and comment

on the events and the research pursued during this
recent period.

PREVALENCE AND DISTRIBUTION

Epidemic goitre
The year 1940 marks the definite appearance in

the Alps and in the Piedmont plain of this almost
legendary disease, which had in the past already
suggested its presence, although never on so large
a scale or so persistently. Epidemic goitre struck
thousands of troops assembled at the beginning of
the war in Cuneo Province, and in the following
years it spread to thousands of civilians in the other
provinces of Piedmont. The epidemic disappeared
from the Piedmont in 1945, and new smaller foci
flared up in Lombardy, Liguria, Emilia, Tuscany
and Venezia until 1948. The locality, year of out-
break, type of population affected, and appropriate
bibliographical references relating to recent goitre
epidemics are given in the accompanying table. It
must, however, be borne in mind that the histories
of many episodes have not been written, and that
only oral evidence based on uncertain memories
remains.

Piedmont epidemics. With particular reference to
events in Piedmont, the essential data may be sum-
marized as follows:

876 493



A. COSTA & M. MORTARA

1. The first cases of epidemic goitre appeared in
the valleys and the plain of Cuneo, that is, in a part
of the country with a long history of deep-seated
and persistent endemic goitre.

DATA ON RECENT GOITRE EPIDEMICS IN ITALY

Locality tYear of Population Author

Alps and plain 1940 Military Anglesio (1941b,
of Cuneo (Pied- 1941 1942), Bianchi &
mont) Cerutti (1943),

Coppo & Berengo
(1951), De Bernar-
dinis et al. (1941),
Galeazzi (1947),
Mortara (1946, 1948,
1957), Piccone
(1941), Pino SaccA
(1942), Solero (1942),
Reitano (1940).

San Cassiano 1941 Civilian Pighini & Gualdi
di Baiso (Emilia) (1942)

Mondovi (Pied- 1942 Civilian Anglesio (1943)
mont) (girls'

l__ ___school)

Pistoia area 1941 Civilian Bizzarri (1951)
(Tuscany) 194243

1944-45
1946

Montespertoli 1942 Civilian Nassi & Calamari
(Tuscany) (1948)

Siena area 1942 Civilian Izar & Verrotti
(Tuscany) (1942)

Monferrato, 1943 Civilian Mortara (1946,1948,
Alessandria 194445 1957)
plain
(Piedmont)

Aosta area 1944 Civilian Vogliazzo & Forni
(Piedmont) 1945 (1948)

Canavese 1944 Civilian De Benedetti et al.
(Piedmont) 1945 (1945), Maggiorotti

(1946)

Lomellina 1946 Civilian Mortara (1948,1957)
(Lombardy)

Carmignano di 1944 Civilian Denes & Andreotti
Brenta 194546 (1954)
(Venetia) 1947-48

1949

Imperia-Oneglia 1948 Military Michetti & Caviglia
(Liguria) (1949)

2. Both soldiers who had been living in the area
for more than a year and those who had been there
only a few days fell ill at the same time.

3. Most goitres receded in the course of several
months, but in a small percentage of the subjects
they became chronic, in some cases remaining visible
some years later (Vogliazzo & Viale, 1952; Marchis
et al., 1954; Mortara, 1948, 1957).

4. In several foci, especially in those of the Gesso
valley and of the Stura di Demonte valley, an extra-
thyroid symptomatology was observed (and, indeed,
predominated) characterized by subfebrile onset;
a burning sensation in the eyes and fauces; nystag-
mus; vertigo; severe debilitating headache; persis-
tent insomnia; sexual erethism, often followed by
protracted impotence and by a reduction in size of
the testicles; acrocyanosis; and polyuria.

5. For many consecutive years, the epidemic
outbreaks developed during the hot season, begin-
ning in late spring and finishing in autumn. The
civilian epidemics were almost exclusively rural,
save one episode in a city school.

6. Epidemic goitre, originating in areas of en-
demic goitre, struck groups or individuals transferred
there from unaffected areas, and spread to areas from
which endemic goitre had almost entirely dis-
appeared for decades.

7. In several places the epidemic went together
with epizootics of goitre in dogs; some cases were
also observed in pigs. Enlargement of the thyroid
was not described in rabbits, rats or mice.

8. In Monferrato it was ascertained that the
disease struck both those who received water from
the mains and those who drew water from wells or
tanks.

9. The administration of iodine did not assist
the regression of the goitres, or prevent their appear-
ance in persons given prophylactic treatment.

10. Biopsies carried out shortly after the be-
ginning of the disease showed parenchymatous
goitre with cellular hyperplasia or with increased
colloid (Pino-Sacca, 1942). Goitres that had become
chronic were given surgical treatment and, in addi-
tion to the above-mentioned features, sclerotic
degeneration with cystic formation was observed.
In no case was inflammatory infiltration seen. There
were similar reports concerning goitre in dogs and
pigs (Mortara, 1948).
A connexion between epidemic and endemic

goitre is implicitly admitted by most of the authors
who have described the Piedmontese epidemics, but
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Izar & Verotti (1942) and Nassi & Calamari (1948)
did not find such a connexion in the epidemic
episodes in Tuscany. Mortara (1957), having
examined the relationship between epidemic goitre
and endemic goitre, on the basis of both the recent
Italian epidemics and those to be found in the me-

dical literature from 1700 to the present time, is
inclined to postulate a diagnostic identity of the
two morbid forms. Among other things, he em-

phasizes (1948, 1953, 1957) the cerebral symptoma-
tology that is clinically manifest to a greater or

lesser extent in the various forms of goitrous disease,
and he puts forward the hypothesis that the morbid
agent of necessity affects the central nervous system,
with elective but not exclusive localization in the
autonomic centres in the diencephalon.

Endemic goitre

Details are lacking for any accurate comparison
between the spread and prevalence of endemic goitre
today with that in past decades, above all on a

national scale. An indication, however, may be had
from statistics of unfitness for military service owing
to goitre and from local inquiries.

Military population. The figures for unfitness for
military service are coloured by the fact that the
judgement of the medical commissions is affected by
the needs of recruitment, which change with the
political and military situation. Furthermore it is
also to be borne in mind that, while in several areas

young men suffering from goitre are not rare, the
large goitres incompatible with military service are

exceptional. The clinical mildness of endemic
goitre in these areas is reflected in the very low per-

centage of unfitness for military service owing to
this cause, and anyone following only these sta-
tistical data is thus likely to consider such areas as

being free from goitre. Making all due reservations
to take account of this limitation, we find from the
comparison that D'Attilio (1958) and D'Attilio &
La Rocca (1958) have made between the years 1887
and 1955 that endemic goitre shows a marked
increase in southern and insular Italy (from 0.07%
to 0.74% of unfitness owing to goitre), an increase in
central Italy (from 0.08% to 0.20%) and a decrease
in northern Italy (from 1.88% to 0.42 %). The
impressive decrease in Sondrio Province (Lombardy
Alps) should be noted; this area was more greatly
affected than any other in the first years of this
century (with 14% of unfitness owing to goitre in
1907), but the latest conscription figures no longer
show any cases of goitre. The descending curve,

which began sharply in 1909, touched very low values
in 1925 (Marcovecchio, 1938), the year in which
iodine prophylaxis was started in this area. We could
find no explanation for this phenomenon, which
was also observed elsewhere. Iodine prophylaxis
is carried out in Italy by making available to the
population coarse cooking salt to which potassium
iodide has been added in the proportion of 1 g per
100 kg. Non-iodized refined salt is also on sale.

Civilian population. Such investigations as have
been carried out among the civilian population are
rather fragmentary, generally indicating the exist-
ence of endemic goitre and being but rarely based on
statistical research among schoolchildren. Informa-
tion about endemic goitre in recent times is to be
found for northern Italy in the works of Ambrosi
(1941), Businco & Antoniotti (1947), Cancellara
(1952), Ciocchi (1957, 1958), Frasson & Serafini
(1947), Lombardi & Trikurakis (1942), Marco-
vecchio (1938), Mortara & Martinetti (1957a),
Paccagnella (1953), Raggi & Marocco (1958) and
Trikurakis (1939, 1940); for central Italy in the
works of Balice (1948, 1949), Cerletti (1951), D'Alo
(1947), Di Porto & Antoniotti (1947), Imbasciati
& Zampetti (1941), Magherini & Zecchi (1955),
Pitzurra & Modolo (1956), Sapori (1954), and
Scoccianti (1946); for southern and insular Italy
in the works of Ambrosi (1937), Calbi (1948), Can-
cellara (1949), Cerletti (1951), Costa et al. (1957b),
Criscenti (1947), Desogus (1939), Ferraris et al.
(1959) and Pitzurra et al. (1959).

All these works give the impression, already
suggested by the statistics of unfitness for military
service, that endemic goitre has increased in southern
Italy. The relatively small number of publications
regarding endemic goitre in the western and central
Alps does not signify that the disease no longer
constitutes a social problem in these areas, the
literature on the subject being generally limited to
clinical aspects and to new experimental contribu-
tions. The information concerning central-southern
and insular endemic goitre has made it possible to
correct the erroneous belief, widespread both in
Italy and abroad, that endemic goitre in Italy does
not extend south of the Padana Valley, as the geo-
graphical maps of McClendon & Imai (1933) and
of Weldon (1953) suggest. This belief received
support from the assertion that endemic goitre is a
rare phenomenon in maritime areas.

It should also be pointed out that decreases and
increases and territorial expansions and regressions
of endemic goitre are not infrequently subject to
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rapid change. Mortara (unpublished observations,
1959), has noted in alpine, hilly and appennine en-
demic areas of Piedmont that the percentage of
goitrous schoolchildren undergoes great variations
in the course of a year or a few years, both because
spontaneous disappearance of goitre frequently oc-
curs at a young age and because the addition of new
endemic cases is not uniformly continuous but occurs
at intervals in " goitre years ".

Endemic cretinism
It is even less possible to offer statistical figures for

endemic cretinism than for endemic goitre. Assess-
ment of the phenomenon is hindered-as it was more
than a hundred years ago for the Commission ap-
pointed by King Carlo Alberto of Sardinia (Sardinia,
1848)-by the difficulty of defining the condition
precisely. Typical cases are recognizable by their
walk, their characteristic smile and their hardness
of hearing, but it is often difficult to distinguish
them from the ubiquitous psychosomatic disabled.
An important fact is that endemic cretinism is still
to be found in its old sites-that is, in the Alps and in
the southern Appennines, including several areas of
the surrounding hills and plainland-and that it
does not appear in association with southern and
insular endemic goitre. Cretins rarely appear in the
new generations, and among them myxoedema and
dwarfism due to thyroid insufficiency in particular
are less frequent, to judge from the work of Cerletti
and Perusini carried out in the first years of this
century (see Cerletti, 1958).

Thyroiditis and goitre
In the years immediately following the epidemics

of acute goitre, Costa & Barbaso (1951) noted a very
frequent occurrence of De Quervain-Giordanengo's
subacute thyroiditis. In endemic areas episodes of
rapid tumefaction of goitres, sometimes accom-
panied by fever, pain and signs of hyperthyroidism,
are not infrequently seen. These fleeting episodes,
which have not yet been properly studied either
clinically or functionally, are considered distinct from
the rare bacterial strumitis, from haemorrhagic
accidents and from acute epidemic goitre.

RESEARCH

Epidemic goitre
Research on epidemic goitre was impeded by the

difficulties created by the Second World War (during
which the most important epidemics occurred) and
by the fact that comparatively little was known at

that time about the symptoms of thyroid dysfunction.
Morphological examinations of the blood of

soldiers affected by epidemic goitre in 1940-41 in
Piedmont indicated neutropenia with lymphocytosis;
the sedimentation rate was normal (Anglesio, 1942).
Normosthenuric polyuria with normal rates of blood
potassium, sodium and chlorine were observed by
Ceresa & Rubino (1941). Calcium in the blood and
calcium and phosphate in the urine appeared normal
(Pino & David, 1941). The blood iodine level was
high, according to Anglesio (1941a), using Fellen-
berg's method. Galeone (1941) did not find abnormal
values of carotene, vitamin A, niacin or prothrombin
in the blood, and no sign ofBI avitaminosis appeared
in the loading test. Similar results were obtained by
Mortara & Reginato (1942) for vitamins A and B1.
In several cases studied by Martinetti (1941), the
blood lipids, calcium, potassium and cholesterol were
normal. The basal metabolic rate was near normal
or slightly below normal, both in military epidemics
(Anglesio, 1942; Mortara & Reginato, 1942) and
among civilians (Izar & Verotti, 1942). Young
people who suffered from epidemic goitre in the
Aosta Valley in 1944-45 and were left with a visible
goitre were examined again about eight years later
by Marchis et al. (1954); the uptake of radioiodine
by the thyroid was found to be slightly below normal
and the protein-bound iodine was occasionally
slightly high. Results obtained on non-goitrous sub-
jects living in the same locality were not dissimilar.
Attempts with a variety of techniques to trace serum
antibodies to human thryoglobulin gave consistently
negative results.'

Endemic goitre
Investigations into the thyroid function in endemic

goitre have been more numerous and thorough as
methods have continually been developed and
improved. Such studies have been carried out in Pied-
mont, Liguria, Umbria, Lazio, Sicily and Sardinia.

In Piedmont Costa et al. (1957a) made the follow-
ing particularly interesting findings:

1. The uptake of radioiodine is generally above
normal both in the mountainous and hilly endemic
foci and in those in the plains.

2. The iodine taken up is organically fixed in the
thyroid: thiocyanate does not remove the radio-
iodine.

1 Biressi, P. C., Vogliazzo, U. & Cottino, F. (1960) In-
vestigation for thyroid antibodies in subjects that have suffered
from epidemic goitre (abstract to be submitted to the Fourth
International Goitre Conference, London)
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3. The excretion curve of radioiodine is slow in
comparison with hyperthryoidism, where the high
uptake is followed by rapid excretion.

4. The thyroid clearance of iodine is high, while
the kidney clearance is usually normal.

5. The conversion ratio is usually high.
6. The protein-bound iodine (PBI) and butanol-

extractable iodine (BEI) rates are generally normal,
as is the ratio between the two values.

7. Chromatographic analyses of the serum organic
iodine give normal results; thyroxin and triiodothyro-
nine appear in the circulation in a normal time.

8. In the localities studied, there appeared to be
no difference in the urinary elimination of 1127
between goitrous and non-goitrous individuals. In
all these localities the rate of iodine in the water was
the same as that of the non-endemic area chosen
for comparison.

9. The rate of radiothyroxin distribution, its
biological half-life and its daily consumption
appeared to be within normal limits.

10. Determination of 1127 in the thyroid gave
values below normal per unit of weight; analysis
of its fractions showed that the iodides and the
portion that cannot be extracted with butanol are
greater in goitre than in normal thyroids.

11. With the administration of 13' one or two
days before strumectomy, a production of hormone
was observed in the thyroid and there was an
acceleration of the hormogenesis.

12. Anatomopathological, autoradiographical and
histochemical investigations (Frattini et al., 1957)
revealed remarkably active zones of thyroid tissue
even in inveterate goitres. This activity, which finds
morphological expression in the presence of cuboidal
epithelium, is reflected in the high uptake of 1131 per
gram of tissue.

13. Endemic goitres often react to the administra-
tion of thyrotropin with a marked increase of the
PBI, which is accompanied by an increase in the
basal metabolism, by creatinuria (Mortara & Mar-
tinetti, 1957b), and by a fall in the blood cholesterol.

14. According to Mortara & Martinetti (1954),
the specific dynamic action of meat is often lacking
in endemic goitre.

In Piedmont also, Ceresa (1957), in research on
the adrenal function in goitrous schoolchildren,
found plasma values of 17-hydroketosteroids that

were distinctly higher than in non-goitrous children
of the same age from non-endemic areas, the increase
affecting both the free and the glycuronic fractions.
The behaviour of the 17-ketosteroids, however, was
in no way abnormal.
With goitres in Liguria, at least partly attributable

to endemic factors, Pende et al. (1957) observed a
high uptake, slow excretion and high conversion
ratio of 1131; PBI127 and PB1P3' rates near normal;
and basal metabolism within normal limits. In-
vestigations by Ferrini et al. (1958) have confirmed
that the biological half-life of labelled thyroxin is
normal.
With endemic goitres in Umbria, Pitzurra et al.

(1954) found a high radioiodine uptake. With
those in Lazio, Cassano et al. (1957) observed with
some frequency a high renal excretion of iodine and
therefore a loss of iodine-sometimes of a family
character-which would favour the influence of
endemic goitrogenous factors. The action of such
factors would be equally favoured, according to
Lunedei et al. (1957) by a pre-existent endocrine
imbalance, such as infantilism or adiposity of the
matronly type.

Costa et al. (1957b) at Porticello on the Sicilian
coast and Ferraris et al. (1959) at Santolussurgiu in
the Sardinian mountains-but only a few kilometres
from the sea as the crow flies-carried out investiga-
tions similar to those made in the endemic areas of
Piedmont without encountering substantial differ-
ences in the iodine exchange in the thyroid or in the
urinary excretion of 1127.

Ceresa (1957), Lacroix (1958) and Lacroix &
Cravetto (1958) have established that for school-
children in endemic areas of Piedmont the figures
for body growth and the characteristics of bone
maturation and sexual development are no different
from those of children of the same age living in non-
endemic areas. Ferraris et al. (1959) reached the
same results in Sardinia. Even for mental character-
istics the findings of Massucco-Costa (1957) in
schoolchildren do not reveal any clear deficiences
in comparison with children from non-endemic
areas; and in endemic areas the goitrous individual
does not appear more backward than the non-
goitrous. In spite of these findings, which are
limited to schoolchildren, it is not possible to forget
the impression of mental and physical misery in
certain well-known endemic localities, where it is
not rare to find impaired individuals who are not in a
condition to attend school and are unfit for a social
life.
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Endemic cretinism and deaf-mutism
In this field investigations have been undertaken

in Piedmont by Costa et al. (1953, 1955a, 1955b,
1959) and by Vogliazzo et al. (1952), and it appears
that endemic cretins and deaf-mutes do not generally
show functional symptoms of hypothyroidism. The
defect in iodine metabolism in the thyroid seems to
be the same as in simple goitre. Basal metabolism
is normal in the majority of cases and not infre-
quently above normal; the conversion ratio is high;
the PBI and BEI are within normal limits; 24 hours
after the administration of radioiodine, radio-
thyroxin and radiotriiodothyronine are present in
the circulation. Some endemic cretins may show
myxoedema, and in these the data relating to thyroid
functions are consonant with clinical hypothyroi-
dism; some others, on the contrary, are distinctly
hyperthyroid (Costa, 1953). We have had the
opportunity of observing the development of hypo-
thyroidism in subjects recognized as endemic cretins
and originally with normal thyroids, both by clinical
examination and by functional tests.

Hepatic and renal functional tests performed by
Vogliazzo et al. (1958a, 1958b, 1959a, 1959b) have
given normal results.

Regarding the nervous system, audiometric tests
carried out by Mortara & Fracchia (1952) have
shown that the deafness of endemic cretins is of the
perceptive type; in many of these patients Mortara
& Fracchia (1954) have also revealed vestibular
areflexia in the caloric test. On the other hand,
congenital myxoedema, also called sporadic cre-
tinism, which goes hand in hand with various degrees
of idiocy, does not as a rule show disturbances of the
auditory and vestibular functions (Costa et al.,
1955). Electroencephalograms are very often
clearly pathological, showing an unusual wealth of
slow waves, diffuse and paroxysmal, and not rarely
showing hypersynchronism and abnormal complexes
(Costa et al., 1959). These authors have further
observed that the crania of endemic cretins often
show deformation of the vault and of the base,
dilatation of the diploic veins, digital impressions
with signs of internal hydrocephalus, circumsellar
calcifications and calcifications on the surface of
the anterior fossa. The latest reports agree with the
view that there is an earlier inflammatory meningo-
cerebral process.

In the deaf-mute too, audiometry testifies to the
presence of disturbances of a perceptive type.
Paroxysmal activity is encountered in electroence-
-phalograms; radiologically, signs of endocranial

hypertension are observed; but no lesions affecting
the middle ear or the mastoid are seen.'

The endemic environment

Studies on the environment during recent decades
in Italy have been carried out on very different
aspects. During the first goitre epidemics-which
appeared, we repeat, in highly endemic areas-con-
sideration was given to those environmental factors
that were traditionally suspected to be the cause or
joint cause of goitre: water, food deficiency, priva-
tion and consanguinity. The question of iodine
deficiency was also raised again. As already men-
tioned, it became apparent that the sources of water
supply were numerous and diverse and that the rapid
appearance of goitre did not agree well with water-
shortage theories. The soldiers affected by epidemic
goitre in the first weeks of the Second World War
had not suffered privations or food shortages, and
the civilians in the rural areas who later became ill
suffered relatively little from the shortages that
developed in the following years.
The theory of iodine shortage appeared untenable

to nearly all the authors who described the epidemics,
particularly because-as has been said -the admi-
nistration of iodine did not give favourable thera-
peutic or prophylactic results.
The epidemic spread of acute goitre led several

observers to suspect an infective etiology. Thus,
the summer development of the epidemics induced
Mortara (1948, 1957) to formulate the hypothesis
that an infection was involved which could be
transmitted through intermediate hosts that found
favourable living conditions in the hot season.
Some attempts to study the environment of

endemic goitre have been made by D'Attilio (1958)
and by D'Attilio & La Rocca (1958) with reference
to altitude and water supply; no significant elements
emerged. Pitzurra et al. (1954) are inclined to con-
sider that goitre is caused in Umbria by unsuitable
diets involving a heavy consumption of brassicae.
The hypothesis of deficiencies in the food is consi-
dered particularly by Di Giorgio & Mallen (1955);
these authors have found that the diet of the popula-
tions of mountain areas of endemic goitre is deficient
in proteins and particularly in several essential
amino-acids.

1 Ferraris, G. M., Ferrara, G. C., Patrito, G. & Costa, A
(1960) Researches on deaf-mutism in areas of endemic goitre;
comparison with deaf-mutism of non-endemic areas (abstract
to be submitted to the Fourth International Goitre Con-
ference, London)



RECENT STUDIES OF GOITRE IN ITALY 499

Mortara & Martinetti (1957a), in investigations on
schoolchildren of several provinces of Piedmont,
have shown that endemic goitre is much more
frequent in the countryside than in the cities. Mor-
tara (1948, 1957) insists on the essentially rural
character of endemic goitre and considers that its
frequent occurrence in localities where sheep are
raised in stables may be more than a simple coincid-
ence.
The hypothesis that the cause of goitre may be

identified with physical radiation, not ruled out by
Cerletti (1935) and admitted as possible by Desogus
(1939), has been made the subject of research on
several occasions, with varying results. At San Cas-
siano di Baiso an endemo-epidemic area of the
Emilian Appennines Pighini (1941) found a high
content of radon in the soil and in the waters.
Measurements carried out in Piedmont with the col-
laboration of the technicians of the SOMIREN
Physics Laboratory, Milan, indicated no parallelism
between the environmental radiation and the pre-
valence of goitre.1 The highest environmental radio-
activity was measured in the Cervo Valley, which is
practically free from goitre; the lowest in the Mosso
Valley, in the plain near Saluggia, where likewise
goitre does not exist, and in a locality of the Po
Valley (Castellar), where endemic goitre has been
a serious problem for centuries. Average values
were observed both in highly endemic regions, such
as San Pietro di Revello, and in regions with no
goitre.
The problem of the lack of environmental iodine

was re-examined by Costa et al. (I 957a) in Piedmont,
by Costa et al. (1957b) in Sicily, and by Ferraris et
al. (1959) in Sardinia. Two points in particular
were considered: the rate of iodine in the drinking-
water, and the daily urinary excretion of 1127 by
subjects living in normal conditions, in both endemic
and non-endemic areas. The rates of iodine in water
varied from 5.4 y to 24.8 y per litre. Although the
lowest values were observed in several water-sources
in endemic areas, on the whole no clear difference
was apparent between waters in endemic areas and
those in non-endemic areas. For example, in the
drinking-waters of cities such as Alessandria and
Palermo, where goitre is not endemic, rates of 18 y
and 22.7 y per litre were found; in the drinking-waters

'Costa, A., Ferraris, G. M., Gianferrari, L., Marocco
F., Roselli, S. & Serra, A. (1960) Relation between the
frequency of goitre, the rate of iodine in the water and the
natural background radiation (abstract to be submitted to
the Fourth International Goitre Conference, London)

of Pagno, Brondello and Sanfront, localities around
Saluzzo with intense endemic goitre, values of 18 y,
14.8 y and 17.8 y per litre respectively were obtained.
It may be recalled here that a rate lower than 7 y per
litre is considered an indication of an environmental
shortage of iodine. As to ioduria, the average values
range from 55 y to 72.4 y in 24 hours, with no sub-
stantial differences between the inhabitants of
endemic and non-endemic areas. Thus, among the
inhabitants of Turin-a non-endemic locality-the
average ioduria was found to be 71.5 y; among those
of Santolussurgiu-a goitrous locality of Sardinia-
the average value was 72.4 y. These measurements of
the iodine, both in the waters and in urine, were made
on samples collected in the summer and autumn and
usually by Fellenberg's method. Research at present
under way using the techniques of Purves and
Helwig give higher values generally.

SUMMARY AND CONCLUSIONS

Endemic goitre, which was widespread in Italy,
and predominantly in northern Italy, in the last
century and in the first decade of the present cen-
tury had been becoming less prevalent until about
twenty years ago. The present situation, however,
seems to indicate that this descending curve has
been arrested. Endemic goitre has become more
intense in southern and central Italy, and has flared
up in localities of northern Italy which for some time
had seemed to have become free. In certain areas
endemic conditions appear to have been introduced
or re-established by acute epidemic goitre. The
phenomenon of epidemic goitre has given rise in
Italy to observations and research which are not
paralleled in other countries. Attention has been
drawn to this work as we think that there may be
strong ties between endemic and epidemic goitre,
and that the knowledge of the cerebral manifesta-
tions of acute goitre may throw some light on the
cerebral manifestations of endemic cretinism and
deaf-mutism.

Qualitative and quantitative analyses of the iodine
in the thyroid and in the circulation do not as a rule
show those insufficiencies and metabolic anomalies
in the endemic cretins that are met in sporadic
cretins; and this observation agrees with the fact that
as a rule the former do not manifest those clinical
symptoms of hypothyroidism that characterize the
latter.
As to features favouring an endemic situation, it

does not appear that food factors are to be in-

5



A. COSTA & M. MORTARA

criminated in Italy, either as being possibly goitro-
genous or as being deficient in iodine. Where
measurements of the iodine in drinking-water and of
the urinary excretion of iodine have been made, no

substantial differences between endemic areas and
non-endemic areas have been brought to light.

Finally, endemic goitre has once again been seen
to be a predominantly rural disease.

RtSUMI2

Par suite de la guerre et d'autres facteurs, les obser-
vations et les etudes faites sur le goitre en Italie entre
les deux dernires conferences intemationales consa-
crees a cette maladie sont tres peu connues dans les
autres pays. Elles sont brievement resumees dans cet
article.

Entre 1940 et 1948, de nombreux 6pisodes de goitre
epidemique ont et6 observes en Italie, notamment dans
les localites agricoles de vieille endemicite. Ce sont non
seulement les habitants sedentaires qui ont ete atteints,
mais des personnes venues d'ailleurs depuis peu et meme
des animaux tels que le chien et le porc. Plusieurs ecoliers
qui avaient et atteints par la maladie ont ete suivis
jusqu'a ce jour; tous manifestent un developpement
psycho-physique normal; chez 10% environ d'entre eux
on constate un goitre plus ou moins evident. On n'a
decel aucun anticorps serique 'a la thyreoglobuline dans
le sang circulant.
Dans certains foyers epidemiques, les manifestations

extrathyroldiennes ont ete particulierement marquees et
electivement associees au systeme nerveux central:
nystagmus, vertiges, cephalees, 6rethisme sexuel, polyurie,
fievre. La structure histologique des glandes affectees
s'est revelee identique 'a celle du goitre endemique simple.
Aucune alteration stramitique n'a ete observee. L'iode
protidique s'est revele normal et l'administration d'iode
n'a eu aucun effet preventif ni curatif. L'epidemie n'a
pas semble dependre des caracteristiques de l'eau de
distribution.
Le goitre endemique, qui etait en nette regression avant

la dernire guerre mondiale et le developpement de la
prophylaxie iodee, a recommence 'a gagner du terrain,
avec une tendance marquee a se deplacer du nord au
sud du pays. A la fin du siecle demier, les cas d'inaptitude
au service militaire pour goitre etaient, dans les provinces
septentrionales, 25 fois plus frequents que dans les pro-
vinces meridionales et dans les iles; ils sont maintenant
deux fois plus nombreux dans ces regions que dans le
nord. En effet, si les cas d'inaptitude dus au goitre dans le
nord ont ete reduits de 75% en 70 ans, ils ont d6cuple
dans le sud au cours de la meme periode. Dans le goitre
endemique, les alterations les plus caracteristiques du
metabolisme de l'iode sont, d'apres les auteurs, une
acceleration et un accroissement de la fixation de l'iode
apporte a la thyrolde par le sang, ainsi qu'une elaboration
defectueuse des composes organiques iodes: le taux de

fixation de l'iode, qui dans le goitre reste a l'etat d'iodures
ou d'iode organique insoluble dans l'alcool butylique,
est plus e1eve que chez les sujets normaux.
Ce taux eleve, tout comme l'hyperplasie de la glande,

pourrait representer un mecanisme de compensation a
l'egard de l'alteration de l'hormogenese.
Comme ces modifications du metabolisme de l'iode

se retrouvent aussi dans le goitre sporadique simple,
elles ne sont pas en elles-memes caracteristiques d'une
carence iodee.

D'autre part, la quantite d'iode dont disposent les
habitants des zones endemiques etudiees a semble nor-
male; la concentration de l'iode dans les eaux ne differait
pas substantiellement entre localites d'endemicite et
localites de non-endemicite (valeurs moyennes: 6 it 18
gamma/litre); l'elimination urinaire quotidienne de l'iode
n'a pas semble non plus differer substantiellement chez
les goitreux de regions endemiques, les goitreux spora-
diques et les personnes normales (valeurs moyennes
50 a 120 gamma par jour). La clearance renale de l'iode
se revele normale dans le goitre endemique, tandis que
l'on a constate un taux eleve dans certains cas de goitre
sporadique. La relation eventuelle entre la radioactivite
et le goitre endemique a egalement et e'tudiee; cette
radioactivite ambiante naturelle dans les localites
examinees n'a paru avoir aucune relation avec la diffusion
de la maladie.
Dans les localites de tres ancienne endemicite (mon-

tagnes et plaines adjacentes), on rencontre encore des
cretins et sourds-muets. Aucune manifestation clinique,
psychique ou physique, ni aucune observation de labo-
ratoire ne permet de considerer ces malades dans leur
ensemble comme des hypothyroldiens actifs ou d'anciens
hypothyroldiens; au contraire, certaines donnees de leur
metabolisme correspondent davantage aux hyperthyrol-
diens qu'aux hypothyroldiens; c'est ce que montrent,
chez les cretins endemiques, les valeurs du metabolisme
basal, de l'hematopofese et de certaines manifestations
des enzymes seriques. La thyroide de ces personnes s'est
revelee posseder des reserves d'hormone qui sont rapide-
ment excretees dans la circulation sous l'effet de stimuli
thyreotropes exogenes.

D'autre part, on constate nettement chez ces malades
des facteurs familiaux et genetiques et des signes d'atteinte
cerebrale (a l'encephalographie et a la radiographie du
crane).
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