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PLEURAL PLAQUES AND ASBESTOS: i 

FURTHER OBSERVATIONS ON ENDEMIC AND 
OTHER NONOCCUPATIONAL ASBESTOSIS

Raimo K iviluoto j
Tam pere Central Hospital, Tam pere, F in land  i

Association betw een exposure to asbestos and neoplasia, in c rea s in g  
world production of asbestos and the possib ility  of env ironm ental an d  other, 
nonoccupational exposure to asbestos, have caused an increased  in te re s t 
of medicine in th is  m ineral. In  th is  connection, asbestos m ay g a in  con­
siderable fam e as a new  discovery. However, it had th a t  th ousands of 
years ago. About 4500 years  ago, asbestos w as generally  used in  F in lan d  
as a cem enting a g en t in  th e  p repara tion  of clay po ttery . A sbestps ceram ics, 
according to archéologie finds a F inn ish  invention, w as usejd d u r in g  a 
period of 3000 year's. A pproxim ately  500 A.D. the  use of asbestos ceram ics 
in F inland and its  n e ig h b o rin g  countries slowly ceased to be reused  first 
about 1,000 years la te r .1 Thousands of years ago, asbestos was in everyday  
use by fam ilies and consequently the Stone Age men “geologically” well 
knew w here asbestos could be obtained.

A nthophyllite-asbestos is a fa irly  common m ineral in  F in lan d  and  trem o- 
lite-asbestos is especially  charac teris tic  of the K are lian  fo rm atio n s in 
N orthern K arelia. A nthophyllite  has been m ined since 1918, th e  annual 
output being around 15,000 m etric tons.

N ear two open asbestos mines several hundred cases of pleural calcifica­
tion were found in  people not employed in the m in ing  industry.'- C orre­
sponding observations have been reported  in E a s t Germany."-4 P leu ra l 
plaques, as described in these reports, were s im ila r to those jcharacteris- 
tically seen in asbestos w orkers. R egardless of the  type oi' degree of 
pulmonary reaction  or fibrosis, these cases may be called cases of endem ic 
asbestos is, until a b e tte r  specification is found (p leural asbestosis ? ) .

P u lm onary  F ibrosis in  E ndem ic A sbestosis  
The m ajo rity  of endem ic cases of pleural calcification showed no sub ­

jective symptoms of a re sp ira to ry  d istress. S ligh t pulm onary  fibrosis was
•"AiUlf rr£ir)nl Arrirto 1 Lr rlnf nr»f <1 K i n  i n  okonf 1  A  AVI Ann f n-P 1 C» A  no onre TV» a aitoIuo l u c n v g u i i u i o g i c a i i j  u w c u < _ i . a w i u  j,xx a u u u i <  ¿.~x c u i o  x u u  o c t o c i c j .  x  n c  c v a i u a -

tion in vivo  of the deg ree  of fibrotic changes and th e ir  possible connection 
to asbestos dust is very  complex and difficult. As a re su lt of pathologic 
lung changes, the h e a r t  also may be affected. To study  th is, the  follow ing 
comparison was d raw n : A roentgenologic volume m easurem ent(of th e  h ea rt 
was made in 130 p leura l plaque cases by using  th ree  rig h t-an g led  h e a r t 
diameters, two horizon ta l and one sag itta l. Control m ateria l was g a th ered  
by taking the cases n e a re s t to the plaque cases in the roentgeji file. Thus,
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the age d istribution  in both groups au tom atically  was sim ilar, since the 
files are kept according to the b ir th  num ber (year, month, day) and the 
control m aterial was purely incidental. H e a rt volum ina of the plaque group 
were 18 per cent g rea te r than  those of the  controls.

In a group of 38 plaque cases and 23 contro l cases, pulm onary function 
tests were performed. H ere only th e  v ital and  diffusing  capacities are taken 
into consideration. The d iffusing capacity  m easured by CO-method using 
rebreathing technique, was pathologically decreased in nine cases of the 
m aterial and two cases of the control. S ta tis tic a lly  the difference is insig­
nificant. The mean vital capacity w as 3600 in the  m ateria l and 4000 in the 
control series. The reduction in v ita l capacity  w as sta tistically  significant 
at 95 per cent level (analysis of variancy, F  =  4.76).

Because reduction in v ital capacity  m ay occur in m any diseases and re­
garding to the sta tistical insignificancy of the  difference in diffusing ca­
pacity, positive conclusions are  im possible. In  endemic asbestosis, the 
possibility of pulm onary fibrosis m ust nevertheless still be taken into 
account.

Pulmonary and Pleural Neoplasia and A sb esto s  in  N orthern  Karelia
Pulmonary and pleural neoplasia occur in a h igh percentage among 

asbestos workers, as is a lready well known. A close relationship has even 
been stated between environm ental exposure to asbestos and pleural 
mesotheliomas.

Two hundred and sixteen cases of histologically  proven lung carcinoma, 
found during 1958-61 in the C entral H ospital o f N orthern  K arelia, were 
used as a m aterial for s tudy ing  the  asbestos-neoplasia problem. The areal 
distribution of all 216 cases did not show a h ig h er incidence round the 
two asbestos mines, but corresponded to th e  area l d istribu tion  of pulmon­
ary tuberculosis and cardiac insufficiency. Coincidence of endemic asbes­
tosis and pulm onary carcinom a was observed in 21 cases. A comparison 
between the la tte r mentioned and carc inom ata  w ithout asbestosis, as to 
the site of the tum or (upper or lower lobe), was drawn. In 67 advanced 
cases locating the tum or was not possible because of diagnostical d if­
ficulties. The tum or site  in coincidental cases was on r ig h t 7 upper 6 
lower lobe and on left 2 u pper/3  lower lobe, and  in o ther cases 48 u p p e r/21 
lower lobe on rig h t a.nd 43 upper/19  lower lobe on left. Four esses occurred 
w ith a tumor penetra ting  the thoracic  wall. These showed signs of endemic 
asbestosis.

During 1959-62, the C entral H ospital paid  special a tten tion  to the pos­
sible occurrence of pleural m esotheliom a. However, only one case was 
recorded. P relim inary  clinical d iagnosis was cholecystitis and chest roent­
genogram showed pleurisy on r ig h t. A fte r  an tib io tic  therapy  without 
success and increase of r ig h t chest pain, pleural tum or was suspected.
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Thoracotomy revealed tum or in filtra tio n  in the basal p leura and histology 
proved a pleural mesothelioma. L ifelong  environm ental asbestos exposure 
occurred in th is case.

Compared to the h igh incidence of ben ign  pleural lesions .or plaques 
am ong population environm entally  exposed to  asbestos, pulm onary and 
pleural neoplasia are  ra re . Especially  the  vague areal d is trib u tio n  of pul­
m onary carcinoma in  N o rth ern  K are lia  coun terac ts a positive! conclusion 
concerning causal re la tionsh ip  betw een endem ic and pulm onary carcinom a. 
I t  should also be noted, th a t  in th e  series o f 216 cases th e  d is trib u tio n  by 
sex was 216 male, 0 female. No exp lanation  fo r th is  was detectable.

Cases o f Pleural P laques F ound in  C entral F inland  '
Among 35,000 routine chest roen tgen  exam inations d u rin g  18 m onths in 

1963-64, 77 cases of pleural plaques w ere found. Roentgenologically these 
were sim ilar to those seen in endem ic asbestosis. Of the 77 cases, 68 were 
questioned concerning a possible occupational or o ther exposure to asbes­
tos and mixed dusts. The resu lts a re  p resen ted  in table 1, also show ing 
the occurrence of roentgenologically detectable pulm onary fibrosis in these 
cases. In cases w ithout any detectable exposure to dusts, pulm onary changes 
were slight or absent, and the p a tien ts  showed no subjective sym ptom s of 
resp ira to ry  d istress, w hereas e.g. th e  b rick layers had various degrees of 
dyspnea and showed roentgenologically  definite pulm onary fibrosis associ­
ated w ith local em physem atous a rea s . In  m ost cases w ith  pulm onary fi­
brosis, visceral pleural adhesions, d irec ted  from  the plaque to the lung, 
were discernible especially using  fluoroscopically aim ed various oblique 
projections. This phenomenon was no t found in plaque cases w ithou t pul­
m onary fibrosis.

The discovery of an asbestos d u st exposure in  case h is to ry  isi o ften  very 
difficult. A 50-year old woman had  been tre a te d  over a periocj of several 
years fo r an unspecific dyspnea. T he clinical diagnoses werej asthm a or 
cardiac insufficiency. The p a tien t show ed typical b ila tera l pleliral calcifi­
cation. However, she denied any p o ssib ility  of asbestos exposure or even 
having ever visited the m in ing  a rea . Two years la te r  the p a tien t came upon 
the following inform ation. As a five-year old child she had spent th ree  
m onths in the im m ediate v icin ity  o f th e  asbestos mill. As m any others, she 
had used bunches of asbestos fibers as a playing m aterial.

W ith the basis of previous observations on endemic asbestosis; in E aste rn  
F inland and fu r th e r  exam inations concern ing  the severity  arid dura tion  
of exposure, it can be noted, th a t th e  plaques develop very slowly. I t  seems 
apparen t tha t even very s lig h t exposure over a sho rt p e rio d 1 may cause 
pleural changes many years or even decades la ter. The problem presented 
by the tim e factor, very d ifferent to th a t  seen in occupational constant expo-
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Table 1
Particulars Concerning 77 Cases of Pleural Plaques F ound in 35,0(m> 
Routine Chest Roentgen E xaminations at T ampere Central Hospitai. 

during 18 Months in 1963-64

O ccupation
N um ber

of
c a s e s

R o e n tg e n o lo g ic a l 
e v id e n c e  of 
p u lm o n a ry  

f ib r o s is

N o r m a l or  
v e r y  
s l ig h t  

f ib r o s is

E x p o su re

Jrick layers 8 6 2 In term itten t ex p o su re  to 
m ix e d  d u sts  containi:-.,: 
a s b e s to s .iuilding

w orkm en 7 2 5

'actory
w ork ers,
etc .

20 6 14
V e r y  s l ig h t  ex p o su re  t 
d u sts  w i t h o u t  km,* 
a s b e s to s

it random 25 4 21 N ot d e te c ta b le

- 2 0 2

B o r n in K u u sja r v i, r i ' 
e rn  F i n  l a n d .  Envir  
m en ta l e x p o s u r e  t 
a s b e s t o s .

- 1 0 1
H usband exp osed  t . 4« 
b e s t o s  2 0 -2 8  > •• a -• » 
p r e v io u s ly .

- 4 1 3 F a th er  exp osed  to 
co n ta in in g  a sb esu

77

sure, highly complicates the  chances to prove w hether or not there he. ■ 
a dust exposure and/or any  rela tionsh ip  to asbestos.

The four (last) cases in table 1 deserve special a ttention . The fu - 
found in routine chest-photofluorograph. The case h istory  reveal’ : 
the patien t’s fa th e r had 50 years ago been occupationally exposed u 
dusts. This was the only possible connection to asbestos. For fur1 • 
form ation the husband of the pa tien t and her th ree  sisters were r \..  - 
The husband showed no pathological changes in the lungs or ph-ur •- 
all three sisters had bilateral pleural changes, two had very typical 
plaques. One of them also had visceral pleural adhesions and pe::- 
fibrosis. All bu t the last m entioned were subjectively symptomles- •; 
ogy o f biopsy material taken  by thoracotom y, revealed pulm-e



I
pleural fibrosis and in fo u r m icron th ick  paraffin sections no asbestos fibers 
were visible. i
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C om m ents j
In  advanced cases of p leu ra l plaques, roentgen  diagnosis is easy. |Misin- 

te rp re ta tions as lung or p leu ra l tum ors a re  possible, especially i f  re la tio n ­
ship to asbestos or dusts  is no t known. In  the lite ra tu re , benign local 
parietal pleural changes “of obscure o rig in ” consisting  of hyaline sclerotic  
fibrin, a t  first m is in te rp re ted  as lung or pleural tum ors, have also been 
reported.7 To judge from  the  descrip tion  of those pleural changes, th ey  
seem very sim ilar to those seen in asbestosis.

The correct roentgenological observation and in te rp re ta tio n  of p a rie ta l 
pleural plaques enables discovery of pneumoconiosis even in cases w hich 
show no other clinical evidence of an inhalation  dam age. Even though  no t 
pathognomonic to asbestosis, p leural plaques are  of significance fo r  In d u s ­
tria l hygiene and may be very  helpful in epidemiologic studies.

The detection of exposure to asbestos or mixed dusts is often  very  diffi­
cult in case h istories, m ain ly  because the in terval betw een exposure and  
m anifestation  m ay range from  several years to decades. Also, i t  should be 
noted th a t asbestos is found  w ith  g rea t difficulty in paraffin sections o f 
ordinary thickness.* In  cases of pleural plaques asbestos m ay be found  
more often if  they are  specially searched fo r and if  special m ethods are  used.
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