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A SURVEY OF THE LONG-TERM EFFECTS OF 
TALC AND KAOLIN PLEURODESIS 

RESEARCH COMMITTEE OF THE BRITISH THORACIC ASSOCIATION 

AND THE MEDICAL RESEARCH COUNCIL PNEUMOCONIOSIS UNIT* 

Summary 

Of 210 patients who underwent pleurodesis with iodized talc or kaolin 14 to 40 years 
previously, all but 11 were traced. There was no increased incidence of lung cancer and 
no case of mesothelioma. 

INTRODUCTION 

Exposure to high concentrations of talc dust in mining and processing in the USA has 
been shown to cause pulmonary fibrosis and a four-fold increase in the incidence of 
malignant tumours of the lung and pleura (Kleinfeld et al. 1967). However, this dust 
contained other silicates including tremolite and anthophyllite and the incidence of these 
malignant tumours fell and approached the expected mortality when dust levels were 
reduced (Kleinfeld et al. 197 4 ). In a controlled study of Italian talc miners and millers 
exposed to a very pure type of talc Rubino et al. (1976) were able to show a lower than 
expected incidence of lung cancer, although the mortality rate amongst the miners 
exceeded the norm because of the high incidence of pneumoconiosis (silicosis) with or 
without tuberculosis. In Great Britain Henderson et al. (1971) described talc particles 
in association with carcinoma of the ovary and cervix, confirmed later. by analytical 
electron microscopy (Henderson & Griffiths 1975). Jackson and Bennett (1973) reported 
a chest wall tumour of adenocarcinomatous type developing within three years of iodized 
talc pleurodesis for recurrent spontaneous pneumothorax but it is unlikely that the talc 
played any causative role in the development of this tumour. Animal studies using 
inhalation and intrapleural injection of an Italian cosmetic talc have failed to demonstrate 
a carcinogenic effect (Wagner et al. 1977). 

Talc, which is mainly a hydrated magnesium silicate, is marketed in different grades, 
the higher grade being used for cosmetic and pharmaceutical purposes and the others 
in industry (Hildick-Smith 1976). Cosmetic talc consists of flake-like particles and is 
largely free of the long thin fibres of asbestos-like minerals (such as tremolite, actinolite 
and anthophyllite) which are closely related to it in the natural state. These contaminate 
some industrial talcs, however, and are possibly responsible for the fibrogenic and car­
cinogenic effects already referred to. In Britain talc has been used by intrapleural poudrage 
since 1935 to induce pleurodesis, usually for treatment of recurrent spontaneous pneumo­
thorax. A follow-up of such patients should reveal any possible carcinogenic effects of 
talc and a subcommittee was set up by the British Thoracic Association and Medical 
Research Council Pneumoconiosis Unit to organize a survey. 

* Members of the subcommittee were A. G. Chappell (chairman), A. Johnson (coordinator), 
J. Charles, J.C. Wagner, R. M. E. Seal, G. Berry and D. Nicholson. 
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Methods 

In order to obtain a large number of index cases 11 thoracic centres were approached but only 
three were able to participate: Sully, Brampton and Harefield Hospitals. At each centre medical 
record indexes and surgical registers were reviewed and the notes scrutinized to identify patients 
who had received pleurodcsis with talc or a like mineral such as kaolin (china clay, hydrated 
aluminium silicate) before January 1961 so that a minimum observation period of 14 years was 
possible. Tracing the patients proved a difficult and lengthy task. Methods used included direct 
written approaches to patients and general practitioners, family practitioner committees, the Office 
of Population Censuses and Surveys (OPCS) and foreign embassies. A large number of patients 
would have remained untraced without further assistance from two 'field' workers with experience 
of epidemiological studies who cross-checked information for accuracy and made visits to discover 
the present state of index cases not traced by letter. 

The results' were assessed by comparing the number of observed deaths with the number 
expected by the subject-years method (Case & Lea 1955) multiplying years of risk by death rates. 
The death rates for England and Wales were taken from tables compiled for studies of this kind 
(Institute of Cancer Research 1976). These tables give age-specific death rates with age in five-year 
groups and also calendar year in five-year groups up to 1966-70. The study extends beyond 1970 
and the rates for 1966-70 were used for the later years. Deaths from all causes and also from cancer 
of the lung and pleura have been considered. Excess mortality has been tested by treating the 
observed number as a Poisson variable with expectation equal to the expected number. 

RESULTS 

Two hundred and ten eases were collected from the three centres (Table I). The Sully 
patients, many of whom had chronic lung disease such as chronic bronchicis, emphysema 
and pneumoconiosis, received intrapleural kaolin as treatment for spontaneous pneumo­
thorax between 1956 and 1960. All the Brampton and Harefield patients received intra­
pleural talc over half having been treated before 1945. In 22 Brampton and 70 Harefield 
patients iodized talc was used to produee pleurodesis in patients with bronchiectasis and 
other non-malignant disorders before lung resections. 

Table I. Outcome of the study 

No. of patients Contacted, alive 
Untraced but Emigrated Dead (lung 

Hospital 
(males) and well 

believed and cancer in 
alive untraced parentheses) 

Sully 63 (50) 45 18 
Brompton 43 (24) 26 3 14 (1) 
Harefield 104 (54) 81 2 6 15 (2) 

210 (128) 152 2 9 47 (3) 

One hundred and fifty-two patients have been contacted and are well whilst a further 
two are thought to be alive (OPCS) but have not been traced (Table I). Follow-up data 
are available on nine emigrants for periods ranging from 14 months to 24 years but 
attempts to locate them have failed. 

There were 47 deaths including three from lung cancer (Table 11). Two patients with 
lung cancer had a tumour on the side opposite to the pleurodesis with intervals of 18 
months and 19 years between pleurodesis and death. The third case was a 61-year-old 
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Table II. Observed and expected mortality 

All causes* Lung cancert 
Hospital Sex 

Obs. Exp. Obs. Exp. 

Sully Men 18 9.1 0 0.84 
Women 0 0.8 0 0.03 

Brompton Men 9 3 .4 1 0.36 
Women 5 4.0 0 0.06 

Harefield Men 11 7 .1 2 0.72 
Women 4 4.6 0 0.13 

Total 47 29 3 2.14 

* P<O 01. 
'\' P>O 3. 

man with an oat cell carcinoma who died 32 years after pleurodesis. The site of the 
carcinoma is not known and at autopsy no tumour was found, but he had received 
radiotherapy. Although lung cancer deaths were no greater than expected, there was a 
significant excess of observed over expected mortality for all causes (the two untraced 
patients were assumed to be alive for the purposes of this calculation). 

Table III shows that although follow-up was longer than 15 years in the majority of 
patients, 36 deaths occurred within 15 years of plcurodesis. The observed deaths in these 
three quinquennia were significantly more than expected. The probable explanation is 
the already high incidence of respiratory disease in these patients at the time of pleurodesis 
for 21 of the deaths were due to respiratory causes. 

Table III. Duration of follow-up after pleurodesis 

Duration of follow-up 
Deaths Others 

(years) 

0-4 16 4* 
5-9 9 2* 

10-14 11 St 
15-19 6 70 
20-24 2 7 
25-29 0 3 
30-34 2 45 
35-39 1 27 

Total 47 163 

* Emigrated. 
t Includes one emigrant. 

DISCUSSION 

This study was devised in 1974 because of the suggestion that talc might be carcinogenic. 
Later reports quoted in the introduction have not supported this view and asbestos-like 
contaminants were possibly responsible for the early reports of an increased incidence 
of carcinoma. Strict standards for the manufacture of cosmetic talc have been adopted 
only in recent years (Editorial, 1977). We have been able to ascertain that talc B .P. 
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was used at Brompton and Harefield Hospitals even before 1945. Indian Finex has been 
used extensively for this preparation in the past and is unlikely to have contained any 
fibrous amphiboles but we have no idea of the composition of other B.P. talcs over the 
past 40 years (Pooley 1978). It was decided to include patients treated with kaolin because 
of its chemical similarity to talc and its propensity for producing pulmonary fibrosis after 
prolonged and heavy exposure, even though no carcinogenic effect has been ascribed to 
the mineral. All the Sully patients received kaolin rather than talc for their pleurodesis, 
but even if they are excluded from the analysis of lung cancer deaths (Table II) the ratio 
of the observed to expected incidence is still not significant (P=0.14). 

Traeing of patients proved very difficult, particularly those from Brompton and Hare­
field cases, over half of whom were treated prior to 1945. No attempt was made to 
examine or X-ray the patients, who were scattered throughout the country. It was felt 
that this would prolong the study and prove unrewarding as very few asymptomatic cases 
of mesothelioma would have been expected, for Elmes and Simpson (1976) in their study 
of 327 cases found a mean interval between onset of symptoms and arrival at hospital 
of only 3.4 months. 

We have therefore found no increased incidence of lung cancer and no case of meso­
thelioma in the series of 210 patients, 88 of whom have been followed for between 15 and 
30 years and 75 for 30-40 years after pleurodesis. 
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Lung function 22-35 years after treatment of
idiopathic spontaneous pneumothorax with talc
poudrage or simple drainage
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From Medical Department P and Chest Clinic and the Department of Clinical Physiology and Nuclear
Medicine, Bispebjerg Hospital, Copenhagen, Denmark

ABSTRACT The long term effects on lung function of treatment of idiopathic spontaneous
pneumothorax by talc poudrage or simple chest drainage were assessed in 1 14 patients. Subjects were
studied 22-35 years after their first pneumothorax with measurement of static and dynamic lung
volumes. Eighty patients had been treated with talc pleurodesis and 34 with simple pleural drainage.
At the follow up examination 17 had died from what appear to be unrelated causes and two had
emigrated. Of the remainder, 75 participated fully in the study, 14 completed a postal questionnaire,
and six failed to respond. The group treated with talc poudrage showed a mild restrictive impairment
of lung function with a mean total lung capacity (TLC) of 89% predicted. In subjects treated with
simple drainage mean TLC was 96% predicted. One subject treated with talc poudrage had extensive
pleural calcification and a substantial reduction in lung function (TLC 58% predicted) with some
evidence of lung fibrosis. None of the subjects had developed a mesothelioma. We conclude that,
although talc poudrage may cause a mild restrictive impairment of lung function and pleural
thickening on the chest radiograph, the long term outlook is good.

Introduction

Idiopathic spontaneous pneumothorax is a relatively
rare condition with an incidence of about four or five
cases/100 000 people a year.1 2 It occurs in previously
healthy young adults and is caused by a rupture of a
small, often apically located, pulmonary bleb.3 The
male to female ratio is about 6:1.

There has been some interest in the effect of
pneumothorax on lung function at the time of the
pneumothorax4 I or shortly after resolution."9 There
are few reports, however, on the long term effect of
spontaneous pneumothorax on pulmonary func-
tion2 10 and insufficient patients have been studied to
assess the impact of the initial treatment.
We studied lung function in subjects who were still

alive 22 years or more after a first episode ofidiopathic
spontaneous pneumothorax. Results were related to
the initial treatment, which was either talc poudrage or
simple drainage. Particular interest was directed to

Address for reprint requests: Dr Peter Lange, Medical Department P/
Chest Clinic, Bispebjerg Hospital, Bispebjerg Bakke 23, DK-2400
Copenhagen NV, Denmark.
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possible late effects of talc poudrage, including malig-
nancy.

Methods

PATIENTS
The study population consisted of 114 consecutive
patients treated at the chest clinics at 0resundshosp-
italet and Bispebjerg Hospital, Copenhagen, for their
first episode of idiopathic spontaneous pneumothorax
during 1951-63. The diagnosis was based on the
presentation of a spontaneous pneumothorax in a
patient with no prior history of pulmonary disease.

Ninety nine patients were men and 15 women. At
the time of the first pneumothorax 99 (87%) of the
subjects were under 41 years of age. The initial
treatment was talc poudrage followed by drainage via
an intercostal tube'I in 60 patients and simple drain-
age via an intercostal tube in 54 patients. In the latter
group 20 patients (37%) had an ipsilateral relapse and
this was treated with talc poudrage in all instances.
Among the 80 patients treated with talc poudrage for
their first episode or for a relapse there was relapse at
the side of treatment in two patients (2-5%).
The 80 patients treated with talc poudrage either for
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the first episode of pneumothorax (60 patients) or for
the recurrence of pneumothorax (20 patients) have
been designated group 1 and the 34 patients treated
with simple drainage only group 2.

In autumn 1985 all subjects were traced through the
population register. Seventeen had died and two had
emigrated. The remaining 95 were invited to undergo
an interview and physical examination. Seventy five
consented. Of the remainder, 14 filled in a question-
naire but did not wish to attend the examination
centre, mainly for reasons ofgeographical distance; six
failed to respond but we were able to ascertain that
they had not been in contact with a local chest clinic
recently.

PULMONARY INVESTIGATION
Forced expiratory volume in one second (FEV,) and
vital capacity (VC) were measured with a Pulmonet III
(Gould) spirometer, the best of at least three record-
ings being used. Total lung capacity (TLC) and
residual volume (RV) were measured by a closed
circuit helium equilibrium method. The examinations
were carried out according to the recommendations of
the European Steel and Coal Union.12 The results
were converted to BTPS and related to predicted
values.13 Chest radiographs in two projections were

obtained. Medical details recorded after the first
episode of spontaneous pneumothorax were noted.

ANALYSIS OF RESULTS
Results were analysed by Student's t test for unpaired
data and the x2 test.

Results

Seventeen ofthe 114 subjects had died. Three had died
from lung cancer but none ofthe remaining deaths was

Lange, Mortensen, Groth
due to respiratory failure or mesothelioma.
Mean values for TLC, VC and FEV, were lower

than predicted (table), but the impairment was slight
and in most subjects values were within the normal
range. Subjects in group I (talc poudrage) had sig-
nificantly lower TLC values than group 2.
Of the 75 patients who had a chest radiograph, 51

showed pleural thickening. There was no significant
difference in the incidence of pleural changes on the
chest radiograph between group 1 (76%) and group 2
(55%). Subjects with pleural thickening had sig-
nificantly lower values for TLC (89% predicted) and
VC (80% predicted) than those without pleural thick-
ening (TLC 98% predicted and VC 88% predicted).
The pleural changes were usually small but two
subjects treated with talc poudrage had more extensive
pleural thickening with calcification. One of the two
subjects, a woman, was the only subject with severe
restrictive impairment of lung function (TLC 58%
predicted, FEV,/VC 77%). She had had three
pneumothoraces (one on the left side and two on the
right) and had been treated with talc pleurodesis on the
left side and hypertonic glucose pleurodesis on

the right, but both treatments had been complicated
by persistent pleural effusions requiring several
pleurocenteses. Further investigations, including com-
puted tomography of the thorax and measurement of
transfer factor for carbon monoxide (9-6 ml/min/
mm Hg: 48% predicted) and pulmonary epithelial
permeability to inhaled technetium-99m labelled
DTPA (3.9%/min: 450% predicted) suggested that
she also had a moderate degree ofpulmonary fibrosis.
The mean TLC in subjects with recurrent

pneumothorax was significantly lower (88% predic-
ted) than that in subjects with no recurrence (95%
predicted).

Fourteen subjects had airflow limitation (FEV,/

Mean (SD) lungfunction values

TLC VC FEV,

Litres % pred p Litres % pred p Litres % pred p

Total studied 6 31 92 3-64 83 2-58 74
(n = 75) (1 05) (15) (0-81) (15) (0-78) (19)

Talc poudrage 6 31 89 3-68 82 2-54 72
(n = 46) (1.20) (15) (0.88) (16) (0-84) (21) NS

No talc poudrage 6-30 96 3-57 85 2-63 78
(n = 29) (0-77) (12) (0-67) (11-5) J (066) (15) J

Pleural changes 6-14 89 3-55 80 2-51 72
(n = 51) (0-94) (13)

00
(0-80) (15)

<
(077) (18)

N<0-01 *<0-025 NS
No pleural changes 6-64 98 3 81 88 2-70 78
(n = 24) (1-18) (15) (080) (13) J (080) (20)
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Lungfunction 22-35 years after treatment of idiopathic spontaneous pneumothorax
VC < 65% and RV/TLV 40%), and in five this was
severe (FEV, < 50% predicted). All but two were
lifelong heavy smokers.

Discussion

This study shows that idiopathic spontaneous
pneumothorax may be followed by a mild restrictive
impairment of lung function. This restrictive pattern
was associated with pleural thickening.

In a five to six year follow up of 58 subjects with
spontaneous pneumothorax Hallgrimsson found that
four of the eight subjects with restrictive impairment
of lung function (TLC < 80% predicted) had pleural
adhesions.2 A similar association between pleural
thickening and a restrictive impairment of lung func-
tion has been suggested in other studies of the short
term changes after spontaneous pneumothorax7 8 and
in studies of pleural adhesions and pleural thickening
after artificial pneumothorax.'4 1 5 It has been sugges-
ted that spontaneous pneumothorax may be an early
sign of pulmonary emphysema,7 8 but our results do
not support this hypothesis.

In our study subjects treated with talc poudrage had
slightly more impairment of lung function than those
treated with simple drainage. The restrictive changes
did not, however, cause symptoms except in one
subject. In this subject the impairment oflung function
that followed talc poudrage was probably not due to
pleural thickening alone, as there was some evidence
of lung fibrosis in addition.

Asbestos pollution of the talc has been suggested as
a risk factor for the development of mesothelioma. 6
This was not seen in this study despite our observation
time of 22-35 years. As the latent period between
asbestos exposure and the development of meso-
thelioma has been longer than 40 years in some studies
our work does not entirely exclude the possibility of
asbestos pollution of the talc.
When the choice is made between the greater risk of

relapse associated with simple drainage and the tran-
sitory discomfort and slightly greater restrictive
impairment of lung function with talc poudrage, it is
comforting to know that, regardless of the choice, the
long term prognosis with regard to lung function is
good.

This study was supported by grants from the National
Union for the Fight against Tuberculosis and Lung
Diseases.
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Long term Sequelae after Talc Pleurodesis for Spontaneous 
Pneumothorax 

K. Viskum, P. Lange, J. Mortensen 
Medical Department P / The Chest Clinic, Bispebjerg Hospital , Kobenhavn, Danmark 

Langzeitfolgen nach Talk-Pleurodese beim 
Spontanpneumothorax 

Nach Talk-Pleurodese, die zwischen 1954 und 
wegen Spontanpneumothorax wahrend der Thorako­
'edurchgefiihrt wurde, wurden 99 Patienten nachunter­

Nur 2 Patienten hatten ein Pneumothoraxrezidiv. Die 
"cklung eine Mesothelioms wurde in keinem Fall beob­

rontgenologische Pleuraveranderungen waren mal3ig 
·e Lungenfunktion zeigte keine Einschrankung von Be­

g. Daraus wird gefolgert, daf3 das Verfahren effektiv 
auch keine Nebenwirkungen nach langerer Beobach­
uer erkennen laf3t. 

Talc is a hydrated magnesiumsilicate (Mg3, 
l(OH)2), which has found widespread industrial and 

use, i. ex. powder for surgical glowes, wound powder 
has been used to provoke pleurodesis for more than 50 
(I). The main indications for the latter use are recurrent 
n due to malignancy and recurrent pneumothorax. 

Due to the harmful action of asbestos, which 
amagnesiumsilicate, there has been some anxiety, that 
effects could be provekd by talc (2). So far we have no 

tion of this suspicion (3, 4). One reason could be that 
not harmful, another that the observation time after 
esis was too short (5). We also have to observe, that talc 
cases has been contaminated with asbestos ( 6). 

The short term influence of talc pleurodesis on 
ction has previously been investigated (7), showing a 

' t reduction of lung function lasting approximately 2 

In order to examine the possible harmful long 
d'fects of talc pleurodesis we have reinvestigated 99 pa­
who due to spontaneous pneumothorax underwent tho­

PY and talc pleurodesis in the years 1954 to 1964. Four 
had during the observation period experienced pneu­

rax first on one side, later on the other and in these the 
ure was performed bilaterally. The dosis of talc, which 
en with a spray, was between 0,5 g and 4,9 g. On the 
3g. 

ogie 43 ( 1989) 105-106 
ThiemeVerlagStuttgart · New York 

Summary 

After talc pleurodesis performed between 
1954 and 1964 because of spontaneous pneumothorax 
during thoracoscopy, 99 petients were followed up. Only 2 
patients experienced a pneumothorax relapse. Mesothelio­
ma was not observed in any case, X-ray changes in the Pleura 
were moderate, and lung function did not show any signifi­
cant restriction. It is concluded therefrom that the method is 
effective and does also not produce any noticeable side 
effects on long-term observation. 

The age and sex of the patients at the time of 
pleurodesis is seen in table I. 

In 1985 we reinvestigated the patients. From 
the central register we were informed, that 4 had left Denmark. 
They were not further investigated. Death certificates were ob­
tained for 26 patients, who had died, and hospital files of these 
patients were obtained. Four patients did not want to partici­
pate in the investigation and 15 only allowed a telefone inter­
view. The remaining 50 patients came to the hospital for an in­
terview, chest X-ray and spirometry with residual volume de­
termination using the steady state Helium dilution method. 

Results 

The time from pleurodesis to follow-up, emi­
gration or death is seen in table 2. 

Table 1 Age and sex for 99 patients at the time of talc pleurodesis 
for spontaneous pneumothorax. 

Age in years Women Men 

11-20 2 14 
21-30 2 26 
31-40 4 26 
41-50 0 10 
51-60 3 8 
61-70 3 
71-80 1 

11 88 

105 
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Table 2 Observation time from talc pleurodesis to follow up or 
death or emigration. 

Observation time Alive Dead or emigrated 

<15 0 11 
15-20 0 11 
21-25 49 8 
26-30 19 0 
31-33 1 0 

69 30 

Among the 26 patients who had died, 7 died 
within 15 years after the pleurodesis, 11 between 15 and 20 
years after and 8 more than 20 years after pleurodesis (range 1-
27 years). 

In 6 of these patients, death was due to pulmo­
_nary disease. One woman died 19 years after the pleurodesis 
from alveolar cell carcinoma, which developed on the contra­
lateral side, and 2 men of planocellular carcinoma within 2 
years after the procedure. 

In the remaining 3 cases, death was due to pul­
monary insufficiency. In all of them shortness of breath had 
been present at the time of pleurodesis. 

Chest X-ray at follow-up 

50 had a chest X-ray taken at follow-up. In 11 
patients it was considered normal with a sharp sinus bilaterally 
and no pleural changes. In 37 (74%) cases light to moderate 
changes in the pleura were present like obliterated sinus or 
small pleural patches, sometimes partially calcified. Two pa­
tients had pronounced bilateral pleural thickening with calci­
fications. 

Bilateral pleurodesis 

Four patients had after pleurodesis contralate­
ral pneumothorax, which was treated in the same fashion with 
intrapleural talc. One patient had, some years before her treat­
ment by us, a contralateral pneumothorax, which had been 
treated elsewhere with hypertonic glucose infusion in the 
pleural space. 

Spirometry 

The results of spirometry were compared to the 
expected values. The results are shown in table 3. 

In one individual moderate restrictive function 
impairment (TLC = 58 % predicted) was observed. It was the 
patient treated with talc and glucose for bilateral pneumotbd­
rax. 

Recurrence 

During the follow-up period only two recur­
rences of pneumothorax were observed on the ipsilateral side 
of the treatment. 

K. Viskum, P. Lange, J. Mortensen 

Table 3 Spirometric values of 50 patients at follow-up. The stand­
ard error of the mean is seen in parenthesis. 

Total lung Vital Forced expiratory 
capacity capacity volume in one 

second 
% predicted % predicted 1 % predicted 

6,29 88 3,67 82 2,48 71 
SE {1,25) (16) {0,88) (16) {0,86) (22) 

Subjective symptoms related to pleurodesis 

63 patients gave information to this point. A 
sudden stabbing pain in the thorax on the side of pleurodesis 
was experienced by 13 patients, most often without known 
provoking factors. This symtom became less frequent with 
time and at follow-up it still occurred on occasion in only 5 pa­
tients. 

Two patients complained of stiffness of the 
thorax, as if the chest wall would not expand during a deep 
breath. Both had pleurodesis performed bilaterally and pre­
sented pronounced pleural calcifications on chest roentgeno­
graphs. None of them were short of breath during daily life. 

Conclusion 

Talc pleurodesis for spontaneous pneumotho­
rax seems not within the present observation time to carry any 
risk for the development of mesothelioma. Only moderate 
changes were observed in the pleura and no serious damage 
has occurred in ventilatory function, as judged from spirome· 
try. Talc pleurodesis is highly effective in preventing relapses 
of pneumothorax also on long term basis. 
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