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I. INTRODUCTION 

On July 10 1976, at noon, a run-away reaction started in a plant for the synth! 
sis of trichlorophenol at the ICMESA chemical factory in Meda, a.city15 miles north 
of Milano. The safety valve of the reactor was not provided with protective devices, 
so the hot vapours blew into the atmosphere and the resulting cloud, moved by a weak 
wind, began to fall to the ground covering an area southeast of the plant. A few 
days later, lesions of the burning type began to appear on the skin of several people, 
mainly youngsters; and grazing animals, mainly rabbits, began to die. It was only 
9 days later that ICMESA admitted that TCDD, and not only 'l'CP, sodium hydroxide, 
sodium trichlorophenate, ethylenglycole, could have been expelled from the reactor, 
SO that for about two weeks the people were not submitted to any measure agair.st 
the damages ca\lsedby TCDD. 

Immediately, the County Health. Laboratory went to work trying to define the ex 

tent and the intensity of the TCDD pol1ution by ,means of GC-MS determinations in s~ 
perficial soil samples taken at 50-100 m intervals. 

Three zones were then established, as seen in Fig. 1. Zone A waS subdivided in 
7 subzones Al to A 7 , with Al the closest to the factory and the most polluted. Zone 
B is located south-east of zone A ,while zone R (i'Respect"), which surrounds both 
zones A and B, was originally judged free from contamination. Subsequently - as the 
sensivity of the tests improved - it was found to be slightly arid unevenly contamlned. 

Table I shows the size of the area involved, the average and top concentrations 
of TCDD for all zones and subzones. Average TCDD concentrations, highest in sub 
zone Al (580.4 tg/sqm), a~e lowest in zone B (3 fg/sqm) and R (0.9 fg/sqm); but a-;' 
uneven distribution of TCDD, particularly in zones Band R, is suggested both by 
the high ranges oC individual measurements and by the percentage of poir:ts, for each 
zone, found "free" (threshold concentration: 0.75 fg/m2) from contamination (from 
24.5% in zone B up to 68.6% in zone R). 

ImmediatelY'after preliminary data were obtained, people were evacuated fronl 
zone A; on the contrary, inhabitants of zones B ar:d R were left on the spot andinv.!. 
ted to Collow a number of hygienic rules, including a temporary advice neither to 
start pregnancies nor to breast-Ceed the babies. Only evacuation of children andpr! 
gr'.ant women was provided. F-rohibition to grow vegetables and to breed animals was 
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enforced, orchards were destroyed and all edible animals were taken away or killed 
after reimbursement. 

Therefore, inhabitants of zone A are to be considered as a group exposed direc 
tly to the toxic cloud and then to the most polluted' area, but only for as long as 19 -
days. Could the inhabitants of zone B, who were left in their homes, be considered 
chronically exposed to a much lower amount of TCDD ? 

Whether such chronic exposure is real or only theoretical depends on: 

1) how really TCDD in the soil can reach their organisms, should they follow all 
precautions suggested by the Health Authorities. This is a point of great debate, 
which nobody has clarified yet. It also depends on: 

2) How carefully they follow the precautions suggested. This is very hard to state. 
For instance, due to lack of grossly detectable health consequences, many people 
have never stopped or have resumed illegally to grow vegetables and to breedan,i 
mals. By the end of August 1978, a hundred of them were charged in front of the 
Court with disobedience of the Mayors' ordinanCes no! to resume breeding animals 
and growing vegetables (Corriere della Sera, Sept. I 1978). 

In addition, due to too many political and ideological debates that ravaged the 
area for many months, also the exposure ques\ionnaires administered to the people 
of zone A andB who accepted to cooperate, are often hard to trust. 

The health surveillance plan, which had been illustrated two years ago in Gar­
gnano (Fara, 1976) and slightly modified thereafter, included: 

I) clinical follOW-Up of each individual \ivinginthe polluted area. This was not main 
ly for epidemiological purposes, 'but it was decided because of humanitarian rea­
sons, and, requested by the population; 

2) longitudinal control of groups at higher risk; 

3) special projects, searching for damages of neurological, immunological, chromo­
somal type as suggested by previous experience of accidents in humans and by ex­
periments in animals; 

4) surveillance of general health indicators. 

The objectives of the program' and the importance of the task were in contrast 
with the reality of the situation, namely an almost complete lack of local public health 
organization. 

In spite of that, the <lecision of Regional Council was not to give direct respon 
sability in the plan to outer organizations, but to improve the local offices and to com 
plete their staff. This decision, though democratically correct and in'agreement 
with the health philosophy of the Region,took a tremendous lot of time to h,ave the 
plan starte<l and well at work. So, 'after the generous help given by many on a vo­
luntary ba sis during the very initial months, things wenton too slowly ~For instanCe. 
the epidemiological working team only got started January 1978 ! 

Therefore, data collection and elaboration of available data are slill!ar froin 
being complete. 



According to the prehiling interests of the participants in this meeting, data 
will be presented about birth defects, abortions. births and deaths in tbe area. We 
shall also present data on the only clinically ascertained consequence of the acci­
dent, chloracne" and give a summary of the results of some special projects under 
way_ 

Table 2 shows the distribution by zone of the population involved in the acci­
dent.' Zone A includes segments of the population of 2 cities, Seveso and -Meda; Z~ 
ne B includes the segments of three: Seveso, Cesano, Desio; Zone R, 31,800 peo 
pie, the segments of six (the four quoted,plus Seregno and Barlassina) • -

According to table 2, the 11 cities can be divided into three groups. First 
group, Seveso and Cesano, has more than 50% of its population' included in thecon 
taminated area (A + B + R); second group (Meda and Desio) has an involvement of ~ 
around 20%; third group (seven cities) is only 0.2% Involved. 

I I. CHLORACNE 

During the first month after the accident, only lesions due to the burning 
components of the cloud were observed among the inhabitants of the area; aft 8'I"W a 
roe .up to 187 case of chloracne were diagnosed, 164 in children 0-14 years old ,­
the other 23 in adults. 

A first wave of chloracne, 50 cases (34 of them childrep 0 to 14 years) was, 
detected from September to December 1976; 137 cases more '(only 7 among adults) 
were diagnosed between February and April 1977, including both people refe·rred 
by physiCians and those found during an ad hoc school screening. 

Distribution of cases and rates by pollution zones is sh()wn in table 3. Rates 
for zone A of both (1) "early" and (2) "late" chloracne areby (ar ,the highest. But 
for "late" chloracne the rates for $eveso and .Meda, zone R, are higher than for 
the whole zone. B. 

Presence of some chloracne'cases in areas where soil pollution is poor., seal 
tered or apparently absent, is hard to explain, also because answers to exposure 
questionnaires are often reticent or hard to trusL Remembering that zones R of 
Seveso ."nd .Meda are by closer to zone A than many parts of southern zone B, pe£ 
pie from such zones could have likely had di,rect or indirect contact with zone A b£. 
fore it was eva.cuated and fenced off. 

Table 4 shows the distribution by pollution zone of cas~s (and rates) of "early" 
and "late" c)lloracne and also of "other lesions" (which include atrophGldermy and 
dermatological lesions which were referred as dating back before July 10 1976)in 
children 0-14 years. "Early" chloracne apparently hit only children from zone AIIl; 
highest ):ate of "late" chloracne is in zone A ;lOd lowest in zone non(A, B, R) wlllle 

(I) Only 31 out of 34 caoes of "early"chIQracne reported in children 0-14 y are considered here, Three more 

children, usually 'liv'ing in other cities (2 rn' 'Milano, 1 in' 'Mariano 'COi.l,/?rhse)' '\!')re in .... olved while s?ending 

their vacations in zone A. • .. 
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in zone Band R the "late" chloracne rates are low and almost the same. Specula -
tions reported for the previous table can be repeated. In addition, we mu~t consider 

. the "other lesions", whose distribution in zone A, B, R is not different from that of 
chloracne. The significance of those lesions and their distribution by zone, taking 
into account th.at production ofTC? by ICMESA dates back to 1975, is now underca 

. reful consideration. 

Table 5 shows the relative risks of chloracne in children by pairs of zones. R! 
lative risks of zone A vs B, R and non R are highest, relative risks of Band R vs 
non(A,B,R) are still around 7, relative risk oIB vs R is, on t\'le .contrary, close to 1. 

Other studies are in progress on people hit by chloracne. 

From clinical and dermatological Reports it appears that those people had no 
other signs of pathology until now, and also that the immune system of a group of chi!. 
dren with chloracne showed no signs of alterations, within two years from the acci­
dent, compared to the controls (Sirchia et al., 1978). 

III. BIRTH DEFECTS (BD's) 

Just after the accident of July 10 1976, fearing that TCDD could be responsible 
for a rise in B 0 rates (as fj;Iggested by the animal literature), special recommenda.­
tions to local physicians wete issued, stressing the importance to comply with noti,. 
fication of BD's, which is mandatory. This was done because it was well known that 
BD's in Italy are by large under-reported: Table 6 shows that only I or 2. BD out of 
1600-1800 births were notified, per year, between 1972 and 1975, in the four cities 
which were to become the most polluted by TCDD. The corresponding rates (0.55 to 
1.2.4 x 1000) were not too far away from the national rates , 1.6-1.9 x 1000; it has 
also been ascertained. that before the ICMESA accident many phYSicians had agreed 
not to notify several malformations, because such a notification was felt by the pa­
rents as a socially negative mark. (A retrospective study is now under way to re­
trieve BD's born in previous years by means of children screening and examination 
of death notifications by cause). 

During 1976 only 4 BD's were notified,3 of which before July and I in August, 
obviously all of them unrelated to TCDD: the expectation of the possible BD rise was 
for the beginning of January 1977, when women 3 months or less of pregnancy at the 
date of the accident. wFe to deliver their babies. 

During 1977 (with no clustering in any particular month) '38 BD's were notified 
in the 11 cities, 7 in Seveso and Cesano, 16 in Meda and Desio, 15 in the other se­
ven cities. During the first semester of 1978 additional 22 cases of BD were notiHe\llo 
Rates for the three groups of cities arc, respectively, 12.72,23.02 and 9.81 inl'9771' ' 
16.7, 21.8 and 13.97 in 1978 (Table 6). 

Therefore, a dramatic increase in BDon the whole area has been observed,su.g 
gestive of the fact that "something has happened'. But several points ar<;l, C9~flicti(jg 
with the possibility to associate such a rise with the accident. '. 

(I) in 1977 the rate in Meda and Desio, less polluted, is twice as much compared' to 

'. 
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m'ore polluted Seveso and Cesano; again, in 1978, the highest rate is in the 7 c.!. 
ties whose population involved in the polluted area is less than 2%; 

(2) a simultaneous increase of notified BO's took place in several Counties of Lom­
bardy (Table '7): it has doubled in Mantova and Varese, triplicated in Sondrio, 
increased in some way in other four Counties, possibly due to the improvement 
in notification accuracy (according to the recommendations issued by the Health 
Authorities); 

(3) the distribution of BO's by type shows no clustering and a great variety of BO's 
compared to their total number (Table 8); 

(4) the rates observed in 1977 and 1978 in the different groups of cities, up to 23. Ox 
1000, are never higher than the ones usually observed in the western countries 
where notification systems do work. This is confirmed also by a longitudinal st!!. 
dy in our Country, sponsored, by the National Research Council: the rate on 2409 
newborns in 4 Maternity Centers, 23.2 per thousand, is of the same magnitude 
observed now in the Seveso area (Fara and Marubini, 1974). 

The BD rates for 1977, computed by pollution zone (Table 9), are 12.45 (non R) 
and 23.93 (Zone R). No BD's were observed in Zone B (out of 66 births) and in Zone 
A (out of 4 births). 

It is interesting to know whether the lack of BO's in zones A and B is only be­
cause of the small number of births, and whether the hypothesis of an increased ra­
te is still compatible with such observed negative ,results. 

In table 10, probabilities have been calculated that no cases of BO's are obse! 
ved among newborns of zone A and B, given several assumed BD incidence levels. 

Little can be concluded for zone A: probability that the incidence has risen up to 
50 % is only 6 %, but it cannot be rejected the hypothesis that the incidence has rea­
ched up 5 or 10 or even 20%, bec;:ause the probability of no BO's out of 4 births is 
still, respectively, 81.5, 66 and 41 %. 

Oothe contrary, there is still a 20% probability that no BD's are observed in 
zone B out of 66 births, sh6uld the incidence be equal to the one in zone R (namely 
2.4%); but there is only a 3.4% probability should the incidence have risen up to 5%. 

Therefore, in spite of 'the low number of births in zone B, among which no BD's 
have taken place, it can be concluded that the incidence in zone B is not higher than 
in zone R. Nothing can be said for zone A, with only 4 births, except that, should 
an increase have taken place, this would have not been higher than 20 % ! 

One Observation to con\:;lude this part. It has been noted that the lack of incre!!. 
se of BD's in the area could be d,ue to the fact that sever'll women, fearing the (l1\le, 
underwent a kind of "therap~utic" abortion; nothing C'ln be said for the ones who abo!". 
ted secretly or abroad. But'for the 30 official abortions, which were all studied by 
Prof. Gropp of ETS, 4 werE!: women of zone A, three of them exposed as long as 14 
days before evacuation. No inaiformations were found in their embryos (Rehder et 
al., 1978). Therefore, in spite of some incertitudes intrinsic to embryological dia­
gnosis of BD's, it can be concluded that at least 8 pregnancies in Zone A did nO,t in 
volve any BD. 
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IV. SPONTANEOUS ABORTIONS (SA's) 

In order to evaluate the possible effects of TCDD pollution on the frequency of 
SA's two lines of investigations are being considered: the first one consists in the 
registration o'f the SA's notified by physicians to County Medical Officer; the second 
one integrates the notifications with a special search on admission/discharge hosp!.. 
tal forms. The first study allows comparisons with regional and national statistics, 
when available, while· the second one is an ad hoc project.' 

In table 11 . SA rates per 100 pregnancies per year are shown. Rates are slig!!, 
tly fluctuating from 1973 to 1977. In 1977, rates are always higher ~han in 1976: n~ 
v'ertheless, they are lower or rather similar to the ones of previous years. [t is not 
easy to explain this rise, which could be affected by an improved physicians' care in the 
notifications. In fact, such a rise is common toall the 11 cities and it is not a very large one. 

Figure 2 compares polluted area rates with Milano and Lombardy rates. The 
trend of polluted area rates is very similar to Milano and Lombardy rates, which are 
always higher, until 1976. In 1977 there is a rise in thepol'lutedarea, but eventhe 
improvement of SA notifications does not permit that the rate reaches up the level 
of Milano and Lombardy. 

About the sec'ond line of investigation, the aim is to refer SA's to total concie­
vements of tne same period. 

SA's of a g.;ven trimester, collected by the County Medical Officer, and the h£ 
spital forms constitute the numerator. At the denominator there are thesnme SA's 
plus births and stillbirths with the same concievement time. 

Pregnancy 
loss rate 
( P LR) 

= Abortions (Ja + F + M) . x 100 
Births + Stillbirths (Ju + A + S).i. Abortions(Ja+ F + M) 

Data on births and stilll:iirths are collected by Census Bureau and Hospital 
forms. Induced abortions were excluded both from numerator and denominator. 

Such a system of collecting da,ta became possible only after July 10 1976, when 
ICMESA accident happened: in fact, after this date,hospitalforms related to people 
living in the polluted area were separately filed from all the others. Data were pr'!, 
cessed by hand because in the regional computer, working then for administrative 
rather thanfl!lr epidemiological purposes, data were fed in without names format. 

Table 12 shows PLR by trimester from July 1976 to December 1977. In the ci­
ties with more than 500/0 of inhabitants in the polluted area, the rates show a rise 
in the 4th trimester of 1976; then they decrease in the following trimesters. In the 
cities with about 200/0 of inhabitants in the polluted area, the rates are increasing 
until the first trimester 1977; then theydccrease. A similar trerrd is visible in the 
other 7 cities. 

Such a tI'end is very hard to under stand, b"c1\us(! data before theaccidentar,e 
not available. It will be difficult to obtain these data because of hospital form infor­
mation system criteria. ~10reover, should difficulties be overcome, earliest cqrnpa-

• 
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rison period would go back no farer than Jan. 1976, the date of beginning of routine 
hospital form collection in Lombardy. 

A more satisfactory definition of exposure levels is now in progress. Table 13 
shows PLR by pollution area (zoneB, R and other zones): zone A data were exclu. 
ded because of the small number of pregnancies.PLR for Zone B are always higher 
than in other zones. Only in the third trimester of 1977 rates show statistically si­
gnificant differences (P < 0.005). Nevertheless, such a difference does not exist a­
mong various rates in zone B. 

V. CRUDE BIRTH AND DEATH,RATES (BR, DR) 

Data on births and deaths were provided by Census Bureau. BR and DR were 
calculated per year and per thousand inhabitants. Table 14 shows birth rates from 
1973 to 1977: they are provided for 3 groups of cities differing each other by the 
'amount of inhabitants in polluted areas, as previously shown. BR are generally 
decreasing from 1973 to 1977.. " 

In Figure 3 such a decrease is quite evident until 1976, mainly in the 2 cities 
with more than 50% of inhabitants in polluted areas. A reduction of BR occurs with 
more evidence in 1977 in the 4 most polluted cities, probably because of birth con­
trol which Authorities advised during about one year since July 1976. 

Figure 4 shows BR by 4 cities,7 cities, LombaJ;'c\y :and Italy. In the polluted area 
BR are generally higher than in I taly and in Lombardy. The most interesting phenom!:. 
non can be seen in 1977 wh'7n BR for, the more polluted area has a steeper decrease 
in comparison with previous years. 

About mortality, we ,can provide only crude DR. It was impOSSible, so far • to 
calculate specific DR per cause of death, age and sex becallse of the lack of informa­
tions on this matter. Nevertheless, we are studying a specific research program to 
obtain DR per age and sex, while rates per cause of death will be possible only from 
now onward. 

Table 15 shows crude DR per year for the 3 groups of cities. We can observe 
differences in the DR trend at Cesano and Seveso wich have more than 50% of inhabl 
tants in the polluted area. Rates are increasing at Cesano until 1975; on the contre. 
ry, they are decreasing in 1976-77. At Seveso MR decreases until 1975 and has a 
rise in 1976; then it decreases again in 1977. In the cities with about 20% of inhabi­
tants in polluted area (Desio and Meda) rates are irregular with little variations. In 
the other 7 cities crude DR are stable except a rise in 1976. 

Figure 5 shows ,the same data for the 4 cities and the 7 cities: an increasing DR 
is registered in 1976. Because of this rise we suspected a possible association with 
the TCDD pollution. Nevertheless, a six-months period disaggregation of DR in 1976 
(table 16) shows that rates are generally higher in the first half-year. before the 
July 10 accident. This phenomenon occurs in all the 11 cities and particularly in Se­
veso. The same phenomenon appears al so in 1977. except in Seveso where the rate 
is higher in the second half-year. 
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Figure 6 shows crude DR for the 4 and 7 cities vs Italy and Lombardy. DR in 
Italy and Lombardy are higher than in the polluted area. Moreover, Lombardy shows 
the same very little rise of crude MR observed in the polluted area. 

To conclude, birth rates in the area show a steeper'decrease in 1977 probably 
due to birth control, and crude DR do not seem to have been affected by the TCDD 
pollution as yet. 

VI. SPECIFIC RESEARCH PROGRAMMES 

Specific research programmes dealing with immunology, neurol'ogy and cytoge­
netics are being developed by ad hoc teams, and only progress reports have been r~ 
leased and will be quoted. ' 

I m m uno log y : 45 children previously living in zone A, 21 of them with chloracne, 
of the "early" type, together with as many age-matched un,:xposed controls, were 
submitted to a battery of tests to investigate their immune response. This 'W<lS st<lr­
ted in September 1976, and tests were repeated 3 times at 4 months interval. AccoE. 
ding to a statistical evaluation of the results, no significant differences between ex­
posed children and control could be demonstrated (Sirchia et al., 1978). 

N e u r 0 log y: instrumental examination of groups of persons have shown, higher ra­
tes of subclinical neurological damages in zone A than in Band R. namely reduced 
nerve conduction velocity, which could not be related to any' known cause; and this 
was confirmed also during another screening in 1978. No association exists between 
the occurrence of the skin lesions and the neurological findings. A careful evalua­
tion of these findings is in progress (Boeri et al., 1978). 

C y tog e net i c t est s: they were conducted on peripheral blood lymphocytes st.!. 
mulated by PHA and obtained from 125 people of zone A, 59 ICMESA workers and 
69 controls. Frequency of gaps, breaks and structural rearrangements were not sl 
gnificantly different from group to group, neither there was' a significant differenc~ 
between people with and without chloracne. Neverthe1.ess, a higher dispersion of to­
tal cells aberration frequency was observed in the ICMESA workers, zone A and 
chloracne people (Mor ganti et al., 1978). 

Neurological, immunologic and cytogenetic studies are still in progress, to check 
whether any alteration will appear in a longer run. 
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CONCLUSIONS 

The contents of the preceding pages represent a first report on selected topics 
prepared by the working team appointed by the regional government of Lombardy. 
The joint efforts, started at the end of July 1976, and based on a plan prepared to 
cope not only with the need of epidemiological knowledge but also with the urgent d~ 
mand for sanitary assistance, help and prevention emerging from the population in­
volved, have immediately faced great difficulties. 

Obstacles were many and great, beginning with the availability of poor quality 
demographic data and with the lack of local public health organization; progressing 
wi'th the sudden political struggle in favour and against the abortion pOlicy to be ap-:­
plied to local women, and with a lot of nonsense solutions proposed by many soi-d..!. 
sant scientists, also from abroad, in order to terminate the pollution; and ending up 
with the progressively spreading resistance of the population to cooperate in the sur 
veillance plan. 

Therefore not all data are available which could help in preparing a final pic­
ture of all the health events which followed the 10 of July 1976 accident. Part of ' 
them are missing forever, others could be collected and accumulated, but their ela­
boration wa,s delayed because of lack of operators and call for more urgent activi -
ties. 

Systematic analysis and elaboration of available data could only start at the be­
ginning of 1978, when the working team in Seveso was completed. 

Interpretation of data presented here does not seem to indicate that any major 
event has happened yet in the field of birth defects, abortions, births and deaths 
{crude datal. Should this be for the TCDD exposure was per se limited, or because 
of the efficacy of the health measures immediately enforced, including the evacua­
tion of zone A residents, is hard to say. As far as the chloracne is concerned, al­
most all serious cases ("early" cases) were detected in people of zone A (or living 
there during the accident); in spite of the general recommendation to call the physi­
cian, no case were reported in zone B and only one in zone R, who had a history of 
contact with zone A. "Late'~ cases {by far the least serious} were mostly detected 
through a screening, but their distribution is not confined to zones A or B: it covers 
also zones Rand non{A, B, R) , with higher prevalence in zones R of Seveso and M~ 
da, closest to zone A, than in zone B. Such lack of overlapping of the chloracne 
map with the map of TCDD in soil is now under consideration, employing the expo­
sure questionnaires administered to the chloracne patients. Apart the evidence that 
the Seveso and Meda residents of zone R, during the days after the accident and be­
fore its evacuation, had easy access to and contact with the area classified later as 
A, a possibility exists that the 10 of July cloud has interested the atmosphere of a 
larger area around the factory than it is now suspected according to the dtltection 
of TCDD deposited on the ground. This will only be clarified a.fter the IC~IESA re­
actor, now under sequestration by the Court" will be studied for its contents. 

Additional studies will be needed to clarify the significance of atrophodermy and 
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other lesions resembling healed chloracne which were diagnosed and classified as 
dating back earlier than July 10. 

Additional data will also be needed to interpret the functional signs of neurolo­
gical involvement fo~nd with higher prevalence in zone A residents than in other 
groups; and to explain their clinical significance and the apparent lack of correla­
tion with chloracne lesions •. 

Finally, although the immunological and cytogenetic studies ,carried on sub -
jects both with and without chloracne, have not shown any significant alteration .50 

far, there is a wide agreement as to the opportunity of their continuation, because 
it cannot be excluded that some abnormality could appear in a longer run. 

\I 

;2) 'The' Authors acknowlr.dge- Drs. A.Andrcani, G,.Beltrarn.i and S.Sicurello for their coop~r~tion or dah. processing; 

a'rid Mrs. G.Blanco. f .Formigaro, M.Mauri· 'aM A.M .. Rosa For the'ir clerical work. 
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no.21· Read by G.M.Fara and C.Favaretti 
Provisional data on selected sanitary even 
ts which took place at Seveso after July 
10 1976 are reported. 187 cases of chlora£ 
ne,mostly in children,were detected,50 just 
after the accident, the others within a year. 
Most polluted area(zone Alprovidedalmost 
all "early" and most severe cases,but the 
territorial distribution of chloracne pre­
valence rates showed some inconsistencies 
with the soil TCDD pollution map;interpre­
tations for such findings are discussed. 
Thirty-"eight birth defects were detected in 
1977 (none in zones A and B) ,more than in 
previous years,but still less than expec­
ted in a well controlled "normal"popuJation: 
no clustering around a given type was ob­
served.Spontaneous abortions,eva~~~-E~­
th.as abortion rates and as pregnanc,Y. loss 
rates,showed scattered and statistically 
non significant __ '£..q;:.ia.t.i.o!1hi~~pnsisteE.,t w i 
tb-ene-"p611ution map.No differences in bi£ 
eh and ~eh races-compared to surrounding 
areas were observed. Data on ad hoc cytog~ 
netic,neurological and immunological sur­
veys are commented.L~mitations of the pre­
sently available data are discussed and fu£ 
ther research lines are anticipated. 
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Table 1. Distribution of TCDD contamination ~g/m2) in the A, B, R. 
areas on the basis of GC-MS analysis of soll samples (data 
provided by Regione Lombardia, Piano Operativo no. 1) 

Zone Size 
crlg/m< 

T values 
(ha) average top 

A tot 80.3 

Al 10.7 580.4 5447 

A2 5.1 421.1 1700 

A3 9.2 35Q.5 2015 

A4 7.2 134.9 902 

AS 16.3 62.8 427 

A6 14.0 29.9 270 

A7 17.8 15.5 91.7 

8 269.4 3.0 43.8 

R 1430.0 (2) 0.9 9.7 

(I) less than 0.75/ug/m2 

(2) only 950 ha mapped 

nO 

samples 

306 

51 

19 

34 

26 

50 

61 

65 

106 

449 

. 

negative samples Estimated amount 
JJ) of rcoo on the 
No. % area (g) 

12 3.9 147.5 
. 

1 1.9 62.1 

0 0 26.5 

3 8.8 32.2 

3 11;5 . 9.7 

2 4.0 10.02 

2 3.2 4.1 

1 1.5 2.7 

26 ?!:2 8.0 

308 68.6 8.5 

13 
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Table 2. Distribution of inhabitants (No. and %) by city and pollution zone, The 6 cities whose territory was 
partially classified in one or more of the pollution zones (A,B,R) are members, with oth.r cities,of 
three Health Administrative Departments (Consorzi Sanitari di Zona or C.S.Z. in italian). Therefore, 
under zone "non (A,B,R)", in last column,S cities are listedwhich belong to ~he 3 C.S.Z. but are 
10D%outside the pollution zones (e.g.: Seregno, Lentate, etc.) 

No, (and %) inhabitants 

ei t ieo 
, , 

Total Zone A Zone B Zone R Zone Zone 
A.B.R non A,B,R -

SEVESO 16,975 668 628 7,945 9,241 7,734 
(3.93) (3.69) (46.79) (54.45) (45~55) 

CESANO H. 33,799 - 2,736 14,991 '17,727 16,072 
.- (8,09) (44.35) (52.44 ) .(47.56) 

-
TOT AL I 50,77. 668 3,364 22,936 26,968 23,806 

(1.31) (6.62) (45.17) . (53.11) (46.89) 

. 

HEDA 19,571 62 - 4.017 4,079 15,492 
(0.31) (20.52) . (20.83) (79.17) 

DESIO 33,011 - 1,373 4,608 5,981 27.030 

(4.15) (l3.95), (18.10) . (81.901 . 

TOTAL 2 52,582. 62 1,373 8,625 10,060 42,522 

(0.11 ) (2.61) (16.40) (19.14) (80.86) 

BOVISIO M. 11 ,225 - - 167 167 11,058 
( 1.48) (1.48) (98.52) 

BARLASSHIA 5.656 - - 72 72' 5,584 
(1.28) (1.28) (98.72) 

SEREGNO 36,836 - - - - 36,838 • 

(100) 

LENTATE 13,037 - - - - 13.037 
( 100) 

VAREDO 11,841 - - - - 11,841 
(100)' 

NOVA H. 19,467 . - - - 19,467 
(100) 

HUGGIO' 18,690 - - - - 18,690 
(100) 

TOT A 1 3 116,754 . . 239 239 116,515 
(o.lol (0,20) (99.80) 

-- .• - -- --.. ~ . 
TOTAL 1.2 +3 220.110 730 4,737 31,800 37,26/ IB2,8/,) 

(0.33) (2.15) (14.47) (17.841 (82.06) 
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Tab Ie 3. Chloracne case. (No. ·.nd x ~OOO inhabitants) by pollution zones 

(1) Chloracne (2) Chloracne Chloracne 
Pollution zone Sept • ..IJec. 1976 Feb.-Apr.1977 

(l). (2) 
"Early" "Latell 

N° xl ,000 N° xl,aOO N° xl ,000 

Zone A 46 63.01 15 20.55 61 83.56 

Zone a 0 - 9 1.90 9 1.90 

Seveso Zone R 1 0.13 28 3.52 29 3.65 

Med. Zone R 0 - 20 4.98 20 4.98 

Cesano M. Zone R 0 - 13 0.87 13 0.87 

Desio Zone R 0 - 2 0.43 : 2 0.43 
. • 

Seveso Zone non(A,a,R) 0 - 13 1.68 13 1.68 

H.d. Zone non(A,B,R) 0 - 14 0.90 14 0.90 

Cesano K. Zone non(A,B,R) 0 - B 0.50· I 8 0.50 

Desio Zone non(A,B,R) 0 - 5 O.IB 5 0.18 .. 
Other ci ties 3 10 13 

TOT AL 50 137 rB7 
. 
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1 ah Ie 4. No. and percentage of subjects 0-14 years sho'.in9 dermatological lesions 

(zone A, B, R, non(A,B,RJ] • 

. 

Zone 
Dermatological lesions Zone A 20ne B Zone R 

non(A,B,R) 

N' % N' % N' % 

(I) Chloracne, Scpt.-Oec.1976 

~'Earlyll) to 31 14.5 0 0 0 0 

(2) Chloracne, Feb.-Apr.1977 
(liLa tell) to 11 5.1 8 0.5 63 0.7 

(3) Chloracne 

(I) + (2) 42 19.6 8 0.5 63 0.7 

(4) Other lesions (*) 2 0.9 7 0.5 38 0.4 

--:-

(5) TOTAL of subjects 0-14 y(**) 214 - 1,/,68 8,680 
. 

(*) AtrophodermyFeb.-Apr.19n + dermalolog,cal lesiOns'befo,·e Jui.LO, 1976 + 

+ atrophodermy before Jul. 10, 1976. 

(-*) Population 0_14 years at December 31 th , 1976. 

fjo % 

0 0 

46 0.1 

46 0.1 

44 0.1 
. 

48,263 



Tab Ie 5. Chloracne (I) • (2) in children 0-14y.ars, Relative Risk 
for pairs of groups (zones), standard error and confidence 
limits at 95% probabiHty level • 

. 

Confidence limits 95% . 
Relative Risks (RR) S.E. (In RR) 

Lower Upper 
. 

A vs B • 44.6 0.39 20.6 96 •. 5 

A vs R. 33.4 0.21 22.0 50.8 

A vs non(A,B,R).255.9 0.23 164.1 339.1 

RvsB.I.33 0.38 0.6 2.8 

B vs non(A,B,R). 5.7 0.38 2.7 12.2 . 

R vs non(A,B,R). 7.7 0.19 5.2 11.2 

17 
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Tab Ie 6 • Birth defects in the areas involved by the ICMESA accident and in Italy. 

1972 to 1978 (I-Vi) 

Vear Sev.s. Meda ' Other Italy 

+ + 
7' ci ties Cesano Desio 

, 

1972 1/1712 or 0.58 %0 N.A. 1.8 " 

1973 1/1812 or 0.55 %0 N.A. 1.6 

1974 1/1721 or 0.5B %. N.A. N.A. 

1975 2/1603 or 1.24 %. N.A. N.A; 

1976 0/754 ' 1/825 3/1630 N.A: 

(1.21%0) (1.84 %.) 

1977 7/550 16/695 15/1529 N.A. 
(12.72) (23.02) (9.Bl) 

1978 5/2JJ8 7/321 .10/716 N.A. 
(I-VI) (16.7) (21.8) (13.97) 

N.A •• not available yet • 
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Tab I e 7. eo Rates (%0) in Lombardy and its Countie •• 

Data for 1970-1975: Carreri and Buratta (J976). 

Years 1976 - 1977: courtesy of Dr. V.Carreri. Assessorato alia Sanit~. 

Re9ion. Lombardia. (unpublished data) 

COUNTIES 1970 197\ Hl72 1973 1974 1975 1976 1977 

BRESCIA 4.01 4.75 4.33 4.91 4.40 3.62 3.70 3.14 

BERGAMO 3.08 3.37 2.41 1.97 3.44 5.02 5.14 3.62 

COIIO 3.82 4.11 5.64 5.52 4.56 5.61 6.39 6.50 

CREMONA 7.21 6.54 4.17 6.20 2.09 5.60 6.44 6.93 

. "ANTOVA 1.16 3.97 0.59 1.75 2.22 1.94 1.38 3.84 

MILANO 0.74 2.00 3.08 3.49 3.44 3.86 4.13 4.99 

PAVIA 6.03 3.73 N.A. 4.01 5.40 4.38 5.59 7.48 

SONDRIO 3.09 3.02 3.12 .' 2.09 1.79 3.31 2.07 6.02 

VARESE 1.80 1.73 1.51 1.92 2.20 2.82 1.74 4.45 

LOMBAROY 2.25 2.94 3.01 3.52 3.50 4.01 4.15 4.85 

1 T At V 1.9 1.8 1.8 1.6 
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Table B. SO observed in t~e polluted area, 1976 to 1~78 (I-VI) 

A. SINGLE DEFECT ICO (IS75) 

Inguinal Hernia S50.9 
Meningocele 741.S 
Hydrocephalus 742.3 

Bulbus cordis anomaly 745 

Interventricular septal defect 745.4 
Stenosis of pul •• valve 746.0 
Cleft palate . 74S.0 
Stenosis small intestine 751.1 
Anomaly intest.fixation 751.4 
Ectopic anus 751.5 
Hypospadia 752.6 
Cons.anomaly of serotus 752.S 

Club foot 754.7 

Syndactyly 755.1 

Osteogenesis imperfeeta 75ij,5 

Diaphrasmatic hernia 756.6 

Co~n's syndrome 758.0 
H •• artoblastoma cordis 759.6 

Neuroblastoma H/9S00/3 

8. MULTIPLE DEFECTS 

Interventricular septal deFect and ostium secundum type atrial 745.4 
septal defect 745.5 

Interventricular septal defect and agene.is of lung .......... :.745 .• 4 
748.5 

Bulbus cordis ano.aly and apispadia ....................... ,... 745 
752.6 

Meningocele and hydrocephalus ••••••••••••••••••••••••••••••••• 

Atresia of auditory canal and anomaly N.O~S. of ear •••••••••• 

ClubFoot and syndactyly ........................... ; ....... .. 

741.S 
742.3 
744.0 
744.3 
754.7 
755.1 

Exscrophy of urinary bladder and hypospadia .................. 753.5 
752.6 

Omphaloce!e and sastroschisis .......................... ' ••••• 

Anencephalus and omphalocele and spina bifida ......... " ...... . 

Clubfoot and clubhand omphalocele ........................... .. 

i:sU1OU~ coroi s aooma ly and Sown I s syndrom~ •.••••••••••••••••••• 
, 

Down's syndror.te and polydactyly ...•.. ! •••••• ~ ••••••••••••••• 

Polydactyly and ectopic anu, and cyst of urachus ...... : ...... 

553.1 
756.7 
740,0 
553.1 
756.1 
754.7 
754.B 
553.1 
M 
758.0 
7:B.O 
755.0 
755.0 
751.5 
753.7 

No. in No. in 
1976 1977 

3 
2 

I 
I 

2 2 

S 
2 

2 2 

1 

I 

.No. in 
IS78 (I-VI) 

I 

4 
I 

I 

3 
3 



Table 9. BD/births by pollution zones and year [1976.to 197B (I-V!)] 

Year 3 C.S.Z. 
(months) 

Zone A Zone B Zone R 
(sA,S:R) 

. 

1976 0/2 0/¢9 0/221 1/.1280 

(VII-XII) . (7.8%0) 
. 

1977 0/4 0/66 9/376 29/232.e 
(23.93%0) (.12.45%.) 

1978 0/ .. 1/ .. 5/ .. 16/ .. 
(I-V!) . 

I 
. 

Admittin9 a S.D. rate for ione S as For zone fl. (23.93%0)' 1.5! 0·.1 or 0.8 

to 2.2 malformed children out of 66 births should be expected (1)<0.05) 

21 
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Tab 1 e 10. Probability of no cases of Birth Defects in 1977 in zone A and zone 8. 
given several assumed incidence levels (adapted from Modlin etal •• 1976) 

ZOo n e A Zone 8 
--------------- --- ---------~------------

Observed 80 0 0 

1977 

No. births 4 66 

Assumed 80 Zone A Zone 8 ----------- --------.... -- -----------~----.-~---incidence No. cases of Probabi Ii ty No.cases of Probability 
levels{xlOO ) 80 expected of no 80 80 expected of no 80 

. ' . 

2.4 0.096 0.907 1.6 0.20! 

5.0 0.2 0.815 3.3 0.034 

10.0 0.4 0.660 6.6 0.001 

20.0 0.8 ' 0.410 13.2 4x10-7 

50.0 2.0 0.060 
I 

. '. 
.' 

. 
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Tab lei I. Spontaneous abortion rates (x 100 pregnancies) from 19}3 to 1977' 

~ 1973 1974 1975 1976 1977 
CITIES, . 

Cesano M. 
9.55 9.76 10.04 10;13 10.19 

Seveso 

Desio 
12.34 10.57 10.81 9.01 12.31 

Med. 

TO fA L 4 CITIES 10.91 . 10.15 . 10.45 ,9.54 11.38 
, . 

Other 7 cities 10.88 10.90 9.64 10.11 11.81 

'.' . 

TOTAL 11 CITIES 10.89 10 •. 55 10.01 '. 9.74 11.63 

. 
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Tab I e 12. Pregnancy loss rates(PLR) by trimester from July 1976 to December 1977. 

Jul-Sep Dct-Oec Jan-Mar Apr..Jun Jul-Sep Dct-Oec 
Cities 

1976 1976 1977 1977 1977 1977 

A 27 30 21 21 24 25 
Cesano H • 

164 141 188 171 186 186 P 
Seveso 

R 16.5 ' 21.3 11.2 12.3 12.9 13.4 

A 18 26 33 27 25 ' 32 
Desio 

200 187 208 197 198 237 P 
Meda 

9.0 13.9 15.9 13.7 12.6 13.5 R 

A 50 58 84 59 44 66 
Other 7 427, 414 462 418 423 41,3 P 
cities 

11.7 14.0 18.2 14.1. 10.1, 14.8 R 

A. abortions; P =,pregnanciesj R a PLR 

Tab I e 13. Pre9nancy loss rates (PLR) by pollution zones. by trimester from 

July 1976 to December 1977 

Jul-Sep , Oct-Oec Jan-Mar Apr-Jun Jul-Sep Oct-Oec 
Ci tics 

1976 ,1976 1977 1977 1977 1977 

A 3 4 5 8 10 4 

Zone 8 P 27 18 29 28 32 29 

R 11.1 22.2 17.2 28 .. 5 31.2 13.7 

A 19 17 15 17 16 20 
Zone R P 138 104 118 135 140 144 

R 13.7 16.3 12.7 12.5 11.4 13.8 

3 C.S.Z. A 74 94 119 81 67 99 

s A,B.R P 670 632 713 621 631, 691 

R 11.0 14.8 16.6 13.0 10.5 14.3 

A .. abortions; P" pregnancies; R '" PlR 
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Tab Ie 14. Birth rates (x 1,000) fro. 1973 to 1977 

~ 1973 1974 1975 1976 1977 
CITIES . 

C,sano H. 
18.78 17;51 

Seveso 
14.86 13.62 10.94 

DesiQ 
17.44 16.63 16.54 15.77 13.20 

M,d. 

Total 4 cities 18.21 17.07 15.71 15.36 12.10 

Other 7 cities 17.68 17.15 16.68 14.14 13.22 

TOTAL 11 cities 17.93 17.11 16.22 14.72 12.66 

Tab 1. 15. Crud. mortality rates (x 1,000) Fr.om 1973 to 1977 

~ .. 1973 1974 1975 . 1976 1977 

.C 111 E S 

Cesano M. 6.28 6.65 7.13 7.07 6.51 

Seve so 9.18 . 7.50 6.83 9.55 7.72 

Des.a 8.92 8.27 8.86 9.05 . 7.69 

M.d. 8.46 7.72 B.33 8.25 6.71 

Total 4 cities 8.00 7.51 7.86 6.33 7.51 

Oth.r 7 cities 7.91 7.94 7.80 8.36 7.69 

TOTAL II citi.s 7.95 7.73 7.83 6.35 7.61 
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lab 1. 16. Crud. mortality rates ( x 1,000) by six.-months periods in 

1976 and 1977 

1976 1977 

~ CITIES Jan-Jun Jul-Dec Jan"Dec Jan"Jun Jul~Dec Jan-Dee 
. 

Cesano M. 3.64 3.43 . 7.07 3.57 2.94 6:51 .. . 

Seveso 5.66 3.89 9.55 . 3.65 4.06 7.72 

Desio 5.16 3.88 9.05 4.14 3.54 7.69 

Meda 4.38 3.86 8.25 4.43 4.28 8.71 

lotal 

4 clties 
4.60 3.73 8.33 3.93 . 3.58 I· 7.51 

Other 

7 cities 
4.45 3.91 8.36 

, 
I '3.81 3.88 7.69 

101l.L 4.52 3.83 8.35 3.91 3.70 7.61 i 

11 cities 
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