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GAENSLER ARTICLE, NEW ENGLAND JOURNAL OF MEDICINE, 7-8-82 

8 Pat Beaudette advised me of your interest in hauing the 
; attached medical report reviewed by me. The report is a case 

study in which the principal discussant is Edward Gaensler. 
The subject of the case is a 64 year old man with right 
pleural effusions and pleural placques. The patient had been 
employed in a shipyard for six months during World War II and 

| later was employed in the upholstery business with possible 
| additional exposure to asbestos at that time. The patient had 
| stopped smoking 28 years before becoming the subject of this 

report. His medical history included persistant problems with 
rheumatoid arthritis. The probable diagnosis before biopsy 
was malignant pleural mesothelioma. After biopsy, the sug- 
gested diagnosis was either 1) pleural effusion relating to 
rheumatoid disease; or 2) benign asbestos effusion. Malignant 

b mesothelioma was ruled out by biopsy. 

i The discussion contains several significant clinical state- 
ments by Dr. Gaensler. First of all, he identifies a disease 

| process which he calls benign asbestos etfusion. This disease 
| was identified by four criteria: 1) direct or indirect expo- 
| sure to asbestos; 2) the presence of an effusion; 3) lack of 
} evidence of any other disease related to a pleural effusion; 

and 4) failure to detect a malignant tumour within three years 
after the effusion. Gaensler concluded the prevalance of 
benign pleural effusions among person directly exposed to 
asbestos was 7%, and that this prevalence declined as the 

| severity of the exposure declined. Moreover, Gaensler con- 
cluded that benign effusions were the only asbestos related 
disorders commonly observed during the first ten years after 
commencement of exposure, and that it was the most common 
manifestation of asbestos disease during the first twenty 
years after commencement of exposure. Gaensler states further 
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that exposure to asbestos was the most common cause of all 
effusions existing during the past thirty years in the 
Massachusetts General Hospital Ambulatory Chest Referral 
Clinic. 

With respect to smoking, Gaensler concludes that, because the 
patient had stopped smoking 28 years previously, he should be 
treated as a non-smoker. Because of this, he indicated that 
bronchogenic carcinoma could be excluded as a possible diag- 
nosis. 

Gaensler made some helpful remarks regarding the importance of 
a finding of asbestos bodies in the lung on biopsy. Gaensler 
indicated that city dwellers all have asbestos bodies in their 
lungs and that it is not indicative of any disease. He fur- 
ther stated that "if a patient has normal results of pulmonary 
function studies, normal lung fields on roentgenograms of the 
chest, and no rales, clubbing or dyspnea the diagnosis is not 
asbestosis from a clinical viewpoint despite the presence of a 
minimal fibrotic reaction in the lungs." (at page 111) 

Gaensler also discussed the relationship between pleural 
placques and asbestos exposure. He indicated that pleural 
placques are present radiographically 30 to 40 years after 
initial exposure in 50 to 60% of the cases, and are found 
post mortem in almost all cases. Gaensler did state, however, 
that placques do not result in any illness or impairment, and 
further noted that there is no evidence that placques degen- 
erate into malignancies. Gaensler did note, however, the 
relationship between placques, as hallmarks of exposure to 
asbestos, and pulmonary and pleural tumours. Thus, although 
a placque does not cause a tumour, individuals who have 
placques are at greater risk of malignancy because of their 
proven exposure to asbestos. 

Gaensler further noted that 95% of patients with mesothelioma 
present with a pleural effusion. Gaensler indicated a belief 
that exposure to asbestos can be established in 80% of the 
cases of pleural mesothelioma, and that 1 to 3% of asbestos 
workers will succumb to it. 
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Gaensler's discussion also contains some references which 
relate to our state of the art case. Discussing World War 1I, 
Gaensler states "during that period the work force at the 
shipyards increased rapidly, and there was little time or 
interest in the control of asbestos dust. Furthermore, many 
yards in this area were largely engaged in the refitting of 
old ships, a procedure that was dangerous not only to pipe 
coverers and laggers but also to members of the related trades 
who worked below deck in poorly ventilated holes, walking on 
the asbestos material that had been removed from the pipes 
before refitting could take place. At the Thorndike Memorial 
Laboratory at the Boston City Hospital in the 1950s virtually 
all our cases of severe asbestosis were seen in members of a 
variety of trades engaged in ship refitting. At that time the 
dangers of asbestos exposure in the asbestos industry itself 
were recognized, but the dangers to secondary users were not 
appreciated. Indeed, shortly after World War II investiga- 
tors from the Harvard School of Public Health issued a very 
reassuring report indicating that there was no danger to 
shipyard workers, and it was not until 25 years later that 
the generally accepted threshold limit value of 5,000,000 
particles per cubic foot was found to be excessive." (at 
page 106) 
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Case 27-1982 

PRESENTATION OF CASE 

A 64-year-old man was admitted to the hospital 
because of a right pleural abnormality. 

He was in his usual state ol health until one month 
before admission, when microscopic hematuria was 
found in a routine urinalysis. A culture of urine was 
negative, and ¢y tologic examination of urine was nega- 
tive on three occasions. An intravenous urographic 
examination with nephrotomograms showed a normal 
appearance of the kidneys; there was slight trabecula- 
tion of the bladder, with a small post-voiding residu- 
um. Five days belore admission cytoscopic examina- 
tion revealed that the prostatic urcthra appeared 
erythematous and Iriable. Routine x-ray tilms of the 
chest (Fig. 1) disclosed considerable loss ot volume 
and pleural thickening at the right-lung base, which 
had appeared since films obtained one year carlier; no 
calcification or associated rib abnormality was seen; 
the pleural spaces and lungs were otherwise normal, 
and the heart was at the upper limit of normal in size; 
there was slight ectasia of the thoracic aorta. Three 
days before admission another x-ray film of the chest, 
with bilateral decubitus views, digclosed no evidence of 
free pleural luid. The patient recalled nonpleuritic 
right subscapular pain for one day shortly before the 
cytoscopic examination but denied all other chest 
pain. A drv cough and mild fever were noted on phys- 
ical examination, and a course ol erythromycin was 
prescribed, without improvement. On the day ol ad- 
mission the cough and fever persisted, with occasional 
sweals. 

There was a hustory of dyspepsia since the age of 18 
vears. Thirty-seven years before entry a duodenal 
ulcer was found on an upper gastrointestinal series, 
and a Billroth 11 gastrectomy was performed. Hehad 
worked in a shipvard for six months dugj . ar 
I1; therealter he was employed in the upholstery busi- 

“hess. He had smoked two packs of cigarettes daily in 
the past but stopped smoking 28 years before entry. 

Jun B, 1% 

‘I'here was a 20-vear history of seropositive rheumatoid 
arthritis and a 10-vear history of hypertension, which 
was controlled with hydrochlorothiazide and triamter- 
ene. For several vears before entry he experienced re- 
peated bouts of upper gastrointestinal bleeding from a 
marginal ulcer. There was no history of sputum pro- 
duction, hemoptysis, or dyspnca. 

The temperature was 37.3°C. the pulse 80, and 
the respirations 24, The blood pressure was 140/80 
mm Hyg 

On examination the patient appeared well. No rash 
or lymphadenopathy was found. The lungs were clear 
except for diminished breath sounds at the right basc 
and reduced cxcursion of the right hemidiaphragm. 
The heart was normal. Abdominal examination was 
negative. There was synovial thickening in the proxi- 
mal interphalangeal joints bilaterally; no digital club- 
bing was observed. 

The urine gave a + test for protein; the sediment 
contained rare granular casts. The hematocrit was 
41.2 per cent; the white-cell count was 10,300, with 69 
per cent neutrophils, 1 per cent band forms, 15 per cent 
lymphocytes, 13 per cent monocytes, and 2 per cent 
eosinophils. The platelet count was 189.000, and the 
erythrocyte sedimentation rate 63 mm per hour. The 
urea nitrogen was 23 mg per 100 mi (8.2 mmol per 
liter), the glucose 119 mg per 100 ml (6.61 mmol per 
liter), the bilirubin 0.4 mg per 100 ml (7 wmol per 
liter), the uric acid 10.4 mg per 100 ml (0.619 mmol 
per liter), the calcium 9 mg per 100 ml (2 mmaol per 
liter), the phosphorus 3.5 mg per 100 ml (1.1 mmol per 
liter), and the protein 7.2 g (the albumin 3.5 g. and the 
globulin 3.7 g) per 100 ml. The sodium was 140 mmol, 
the potassium 4.4 mmol, the chloride 9 mmol, and the 
carbon dioxide 30 mmol per liter. An electrocardio- 
gram demonstrated a normal rhythm at a rate of 67, 
with nonspecific ST-segment and T-wave abnormali- 

Figure 1 Roentgenogram of the Chest Taken Five Days before 
Admission 
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Figunz‘CTScmo'mocm.showvlmuwwNoouw 
Pleural Thickening and Possibly a Loculated Eftusion. 
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ties. X-ray films of the chest were unchanged. A com- 
puted tomographic (CT) scan of the chest (Fig. 2) 
disclosed diffuse nodular thickening and possibly a loc- 
ulated effusion of the pleura on the right side, with loss 
of volume in the underlying lung; no pulmonary mass 
was observed; there was a su estion of a pleural 
plaque on the left side. A test ior antnuclcar anti- 
bodies was positive in a uter of 1:32, with a homoge- 
neous pattern. A culture of sputum yielded a normal 
roat flora; cytologic examination was negative for 
tumor cells. 

A diagnostic procedure was performed. 
DirrerenTiAL DiaGNOSIS 

Dr. EpwARD A, GAENSLER®: In summary, this 64- 
year-old man was found to have a right pleural abnor- 
mality during a routine radiologic examination. The 
past history 1s of interest with respect to duodenal- 
ulcer problems for over 37 years, a 20-year history of 
seropositive rheumatoid arthritis, and treated hyper- 
tension. The occupational history. although scanty, is 
noteworthy with respect to shipyard work during 
World War 11 and uBholsleg work since that ume. In 
regard to the latter, it may be 0 istorical interest that 
some of the earliest descriptions of as tosis in Great 
Britain concerned mattress workers The patient 
stopped smoking 28 years ago and in terms of cancer 
statistics must be regarded as a nonsmoker. The initial 
admission to the hospital was prompted by microscop- 
ic hematuria, but culture and cytologic examination 
of urine and an intravenous urographic study of the 
kidneys were negauve Radiologic examination of 
the bladder and cystoscopic examination suggested 

’mdmudm.muwmqki-ddm‘cn; 
m-m.www.m-m.rau“- 
wty School of Medicine. 
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changes probably due to benign prostatic hyper- 
trophy, althuugh we are not told about examination of 
the prostate gland. Abnormalities were found in the 
chest and the interphalangeal joints. The further work- 
up was prompted by the findings on roentgenograms 
of the chest. May we see the films at this time? 

Dr. Tueresa C. McLouvo: The intravenous uro- 
grams show normal renal contours, with no evidence 
of a mass. Slight, irregular trabeculation ot the bladder 
and slight clevauon of the bladder floor are demon- 
strated, with a small post-voiding residuum, consistent 
with benign prostatic hypertrophy. Tomograms of the 
kidneys arc also normal. 

A roentgenogram of the chest obtained onc year 
before admission reveals slight unfolding of the thorac- 
ic aorta. The pleural spaces, including the costophren- 
ic angles, are normai with_no_gcviden ¢e ol pleural 
thickening or plaques. A film obtained five days before 
admission (F1g. is “hows blunting of the right costo- 
phrenic angle and a pleural abnormality laterally cx- 
tending about a fourth of the way up the chest. A 
latcral view reveals minimal blunting of the right pos- 
terior costophrenic angle. A decubitus film taken two 
days later discloses no evidence of a free pleural effu- 
sion. The appearance is consistent with either pleural 
thickening or possibly loculated pleural fluid. 

A section from the CT scan ( Fig. 2) at the level of the 
great vessels demonstrates irregular, nodular pleural 
thickening on the right side, which extends caudad to 
the level of the diaphragm. There is no evidence of a 
mass in the lung, hilus, or mediastinum. A small pleu- 
ral plaque is visible on the left side. 

In summary, the radiologic studics show evidence of 
diffuse nodular pleural thickening on the right side, 
with loss of volume of the underlying lung. In addition, 
a loculated effusion is suggested. 

Dr. Gaensier: The radiologic findings may be ex- 
plained in two ways. The patient had a right pleural 
effusion. It is possible that the fluid became locuiated 
and after its resorption a somewhat uneven fibrotic 
plcura remained. An alternative explanation is a 
tumor. 

The last time that I was invited to discuss a casc at 
onc of these conferences the diagnosis scemed obvious, 
and 1 had difficulty in manufacturing a differential 
discussion. This time the opposite is truc; the differen- 
tial diagnosis is large, and no diagnosis fits very well. 
In the end we shall have to rely on a biopsy, and even 
after a biopsy the diagnosis may remain in doubt. I 
shall discuss the various possibilities by excluding the 
unlikely ones first. 

If the effusion was benign we can rule out a transu- 
date because the pauent appeared entirely well when 
the effusion was discovered; he was not in left ventricu- 
lar failure and did not have nephrosis or ascites. Fur- 
thermore, transudates rarely leave a fibrotic residuum. 
Therefore, the fluid was an exudate. There is nothing 
in the history to suggest pulmonary infarction or a 
subphrenic lesion. A pulmonary infection, the most 
common cause of a pleural exudate, cannot be ex- 
cluded entirely. The serial roentgenograms of the chest 
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and the clinical course during the weeks before admis- 
sion are not suggestive of a bacterial or viral pneumo- 
nia. However, we must always consider the possibility 
of tuberculosis. Certain impressions {rom medical 
school are never forgotten. When Dr. Henry Jackson, 
Jr., lectured on pleural effusion in 1943 he wrote on the 
blackboard the most common causc, which was tuber- 
culosis, and then tor 55 minutes he hsted ) 3 additsonal 
causes. all of them tuberculosis. Only during the last 
five minutes did he suggest that there were also other, 
more unusual causes. [n this case we are not even told 
the results of a tuberculin test. How times have 
changed! Neverthcless, we must consider tuberculosis, 
especially in view of the low-grade fever, the elevated 
scdimentation rate, the occasional sweats, and the his- 
tory of a gastrectomy. One might add the finding of red 
cells in the urine. Tuberculosis is a distant possibility, 
even though tuberculous effusions rarely become locu- 
lated and rarely leave a fibrotic residuum. 

A more important clue is the 20-year history of sero- 
positive theymatoid arthritis. Involvement of the pleu- 
ra by granulomatous lesions of rheumatoid origin, first 
documented by Baggenstoss and Rosenberg,' is the 
most common manifestation of rheumatoid lung dis- 
casc. Some investigators have found pleuriSy to be 
slightly more frequent in patients with rheumatoid ar- 
thritis than in persons without this discasc,” and others 
have demonstrated an unexpectedly high frequency of 
otherwise unexplained effusions both in patients with 
rheumatoid arthritis’ and in scries of cases of that 
discase with post-mortem examination.* In this con- 
nection it has been pointed out that conclusions about 
the relation of any two conditions must be made with 
caution and that the more common the conditions are 
the greater is the likelihood of error.” Although there is 
still some controversy, the results of controlled studies 
by Walker and Wright® appear convincing; pleural 
effusions were 10 times more prevalent in a group of 
patients with rheumatoid arthritis than in a control 
group of patients with degenerative arthritis. This pa- 
tient had synovial thickening in the proximal interpha- 
langeal joints bilaterally, and a test for antinuclear 
antibodies was weakly positive, with a relatively low 
titer of 1:32 and a homogeneous pattern. Furthermore, 
rheumatoid effusions occur predominantly in_middle- 
JWMMNMW - 
s TXL ire. decortication.”® 
However, the patient under discussion apparently 
had no complaints suggestive of severe rheumatoid ar- 
thritis, there were no subcutaneous nodules, and 
the disease seems to have been fairly inactive, where- 
as rheumatoid effusions are gencrally seen during ex- 
acerbations and in patients with active and progressive 
disease.”*!* Therefore, a rheumatoid cause for the 
effusion is possible but not very likely. 

The last and probable explanation for lh‘ifi !fi".’""’ 
pleural abnormality is what we have called “benign asbestos e!]fiifin."i' There 18 1 comvincimg-tistory-of 
asbestos exposure, with work in a shipyard for six 
months during World War I1. During that period the 

July 8, 1962 

work force at the shipyards increased rapidly, and 
there was little time or interest in the ¢ S~ 

largely engaged in the refitting of old ships, a proce- 
dure that was dangerous not only to pipe coverers and 
laggers but also to members of the related trades who 
worked below deck in poorly ventilated holds, walking 
on the ashestos material that had been remaved tram 
the pipes belore retitting could take place. At the 
Thorndike Memorial Laboratory at the Boston City 
Hospital'in the sirt 5.0l Yevere 
asbestosis were seen in members of a yariety of (rades 
".‘é:.’xfimflfimflb At that time the dangers of 
asbestos exposure in the asbestos industry itself were 
recognized, but the dangers to secondary users were 
not appreciated. Indeed, shortly after World War 11 
investigators from the Harvard School of Public 
Health issued a very reassuring report indicating that 
there was no danger to shipyard workers,'? and it was 
not until 25 years later that the gencrally accepted 
threshold limit value of 5,000,000 particles per cubic 
foot was found to be excessive.'? 

Bilateral recurrent effusiopsywere first described in 
an insulation worker in 19623 and nine years later we 
reported the hindings in a series of 12 patients with 
historical and histologic evidence of exposure to asbes- 
tos who had pleural effusions, which were ofien 
bloody, sometimes bilateral, and sometimes recur- 
rent.'' Subscquently, we became interested in th 
prevalence of benign asbestos effusion. We defined this 
disorder by four criteria: direct or indirect exposure to 
asbestos; the presence of an effusion confirmed by tho- 
racentesis or by the finding of a transient pleural 
change on serial x-ray films; lack of evidence of any 
other disease related to a pleural effusion; and failure 
to detect a malignant tumor within three years after 
the cffusion. We followed prospectively 1135 employ- 
ecs of the asbestos industry and shipyards for 10 to 13 
years, and retrospectively we reviewed roentgeno- 
grams of the chest and records for up to 35 years. The 
results were compared with those in 717 unexposed 
control patients who had serial roenigenograms for 
three to 35 years (Table 1).'* In the entire survey 
group there was a prevalence of 3.1 per cent of asbes- 
tos effusions, with a frequency of 5.2 per thousand 
person-years. Among the 717 controls there were no 
otherwise unexplained effusions during the obten]-_, 

£
 

tion period. The prevalence of asbestos effusions was 
related to the severity of the exposure: among persons 
directly exposed to asbestos, such as pipe coverers, 
laggers, and asbestos paper-pulp .aixers, the preva- 
lence was 7 per cent; among indirectly exposed persons 
who worked nearby in the plant the prevalence was 3.7 
per cent; and among 5! distantly exposed persons, 
mostly executives, draftsmen, and secretaries, M 
prevalence was 0.2 per cent. 

We are all familiar with the concept of the latent 
period between the initial exposure and the manifesta- 
tions of asbestos-related discasc. In our series the la- 
tent period for all asbestos-related discases, including 
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asbestosis, pleural plaques, lung cancer, and mesothe- 
lioma, was usually 20 years or more, whercas abepign 
cllusion s the only asbestos-related disorder ob- 
scerved during the first [U vears after exposure and was 

years (Fig. 3). The possibility of a mesothelioma was 
the principal differential diagnostic problem, hut that 
tumor was always scen more than 20 and usually 30 w0 
40 years after the initial exposure. Radiographic signs 
of other asbestos-related disease, such as plaques or 
pulmonary fibrosis, were not helpful in differentgting 
between a benign effusion and a mesotheliomallt has 
been estimated that between 2,000,000 and 6,000,000 
persons have received appreciable exposure to asbes- 
tos in the United Stau A prevalence of 3.7 to 7.0 
per cent of benign effusions should alert us to the im- 
portance of this disorder in the differential diagnosis of 
idiopathic effusions. Indeed, in our ambulatory chest 
referral clinic exposure T0 33besTos WY TNE TGST CoMn- mon_cause ol afi ellusions_seen_duning the past 30 years. |herefore, we must consider the poulslllty ola 
Benign asbestos effusion in this case, but it is not very 
likely for two reasons. Virtually all our patients with 
this disorder were seen during the first 20 years after 
exposure, with only a few at 30 to 39 years and none 
thereafter (Fig. 3). This %ticm s cffysion, in contrast, 
probably occurred about cars after the injgal ex- 
POYUTE ATso, most asbestos ellusions leave in their 
wake nothing but a blunted costophrenic angle or, at 
most, a smooth pleural residue, whereas this man had 
a rather thick, nodular residual shadow. 

The pleural lesion in this case was described as nod- 
ular, suggesung the likelihood of a tumor with a sec- 
ondary effusion. Primary benign and malignant tu- 
mors may arise {rom any of the tissue components 
between the ribs and the lungs, but most such tumors 
are so rare that, except for a mesothelioma, they are 
not even mentioned in standard textbooks.'? Carcino- 

Table 1. Pleural Effusions in Asbestos-Exposed Employees 
ano Controls — Radiographic and Clinical Observations 

from Three to 35 Years. 
—_— 

Sumncmy Onseavanon 

rorac ravRaL 
w0 or errutons 

mrLovens 

~o . 

Asbestos-exposed employees 13 
All effusions “ u 
Due to known disease 9 11 
Benign asbestos effusions * 138 )» 3l 

Directly exposed b n 1 
Indirectly exposed 98 i 37 
Peripheraily exposed s I 02 

Unexposed controls n 
All 1 10 
Due 10 k= own disense 7T 10 
EfMusions of unknown cause o 0 

*Defined by 4 history of ssbestos exposure. sifusor viirmed by (ranment pleurs! 
changes on wrial radiographt ot by thorecentans, (ack ol evidence of any aiher dusass 
‘uu‘-—.a‘uda_‘u’-*—-‘mm‘-t 

Asbestos Effusion 
|| Puimonary Fibromis 
! Pleural Plagues J 
DN Pleural Caicilication 

il 
39 1019 20-29 30-39 40-49 

Years Since First Exposure 
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Figure 3. Asbestos-Related Manifestations in Employees Directly 
and Indirectly Exposed.'® | 

menmmbmmmfim 
exposure. The numbers above the columns indicate the numbers 
of empioyees. Benign asbestos effusion was seen earlier than 
other discrders. It was the only manifestation during the first 10 
years and was the most common disorder during the first 20 

yoars. 

ma metastatic to the pleura, on the other hand, is the 
most common form of localized pleura-based tumor 
with an effusion. The most frequent primary sites are 
the lung and the breast, which together account for 
more than half the cases.'® In this case we can virtuall3 
lfl"_fl;i_fimfihmmmw° rounds. 
Neither the conventional roentgenograms of the chest 
nor the CT scan showed a pulmonary lesion. Further 

m0zE._!°_rb%m|sameak.WWn 
smoker. er relatively common primary sites in- 
clude the stomach, pancreas, colon, and prostate 
gland. There is no indication of disease in any of these 
organs in this paticnt except for the prostate gland, 
and nothing suggests metastatic tumor arising from it. 
Renal-cell carcinoma brings to mind *cannon-bail” 
metastascs to the lungs. It is not usually considered in 
connection with plcura-based tumors, aithough there 
are occasional cases with pleural metastases. We have 
seen an enlarging pleural tumor with an effusion in a 
shipyard pipe coverer who was followed with a clinical 
diagnosis of mesothelioma for about three years; at 
autopsy the tumor encased the lung like a mesotheli- 
oma, but microscopical examination revealed that it 
was a metastatic renal-cell carcinoma. In the case 
under discussion the carly finding of microscopic 
hematuna suggested initially a renal-cell carcinoma 
metastatic to the pleura, but | had to abandon that 
diagnosis when Dr. McLoud assured me that the nor- 
mal intravenous pyelograms and nephrotomograms 
excluded the presence of a renal tumor. 

We are thus left with the problem of an elderly, 
nonsmoking former shipvard worker in whom a nodu- 
lar pleura-based mass with an effusion developed 35 to 
40 years after the initial exposure to asbestos. 
posc that most s¢ 
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tually every lawyer would make a diagnosis of a malig- 
nanTTTeSoTettoma This tumor, exceedingly rare an% 
ATITVEly unknown until about 13 years ago, has re- 
cendy received an enormous amount of publicity, not 
only in the medical litcrature but also in the lay press 
and on television. An informative discussion of meso- 
thelioma and especially the problem of distingomting 
it Trom adenocarcinoma was given at_a recent 
clinicopathological exercise at this institubon "E\ ; B'r. 
Raymond L. H. " Briefly, ¢ don 
tumor to A by 
w cars ago. Extensive publica- 
tiong since that time indicate tha - 
bestos can bt established in aboul BU Per cent of the 

; T 

cases of pl » t 
I to -will. exgptually 
succu As i There are nu- 
merous reports of the development of a mesothelioma 
in presumably indirectly or peripherally exposed per- 
sons, such as remote workers in the plant or relatives of 
asbestos workers. Except for anthophyllite, all types of 
asbestos can cause a mesothelioma, but there is prob- 
ably a gradient of the risk, with crocidolite the most 
dangerous, chrysotile the least dangerous, and amosite 
somewhere in between. 

There is much to support the diagnosis of a mesothe- 
lioma in this case. The patient had a history of ade- 
quate exposure. The latent period of 35 to 40 years is 
much more suggestive of a mesothelioma than a be- 
nign pleural effusion. Furthermore, approximately 95 
P"Lfic_cn_lrm“nuww 
with a pleural effusion. The fact that the patient was a 
fnonsmoker does not mitigate against the diagnosis be- 
cause no relation has been described between the prev- 
alence of a mesothelioma and a history of smoking. 

ghc CT scan showed a pleural plaque on the contra- 
ateral side, a finding that confirms that the patient 

had had exposure to asbestos, however slight. I am 
not suggesting that asbestos-related plaques undcrgo 
malignant degeneration. The presence of plaques 
themselves is unimportant except in the epidemiolog- 
ic sense that they are markers~af exposure or what 
have been called “leading fossils.}' Indeed, plaques 
have been referred to in the German literature as 
“Schonheitsfehler,” which literally translated means 
a beauty defect of the x-ray.?? Plaques are demon- 

iographically 

ar most ail 
th Rad e —— 

es 

aaues do not cause symptoms o loss of pylmo- 
nary function, and there is unanimo 1 that 
T e T naes degenctation P-TheFrant degcneraion ® The 
frequency of pulmonary and plegral tumors in persons 
with plaques is another matter {Obviously, inasmuch 
as plaques are markers of exposdre to asbestos and 
inasmuch as pulmonary and pleural tumors are more 
common in exposed persons the prevalence of such 
tumors must be higher in persons with plaques) For 
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example, plaques were found in 27 of 47 cases of meso- 
thelioma studied at autopsy, a prevalence far greater 
than that in the general population.”® The prognosuc 
value of plaques in a uniformly exposed population is 
much more difficult to determine. It has been suggest- 
cd that therc is no evidence that their presence has any 
meaning with respect o the developmentofa mesothic- 
lioma.*” In Great Britain a 10-ycar follow-up study of 
408 dock workers with plaques and +++ without them 
showed that mesotheliomas occurred slightly more 
often in those with plaq‘ucs, but the difference was not 
statistically significant.”® 

mesothelioma, then, would be the obvious diagno- 
sis Qf ig_were not for the absence of certain clinical 
findingg) I cannot recall a patient with this type of 

Lfi We have stored on tape the histories, clinical 
ndings, physiologic data, coded roenigenograms, and 

pathological findings concerning all 8000 patients seen 
at our laboratory since 1950. Yesterday I scanned this 
tape to refresh my memory. We had no mesotheliomas 
from 1950 to 1960 but since then have seen +l, two 
abdominal and 39 pleural. At the initial visit 97 per 
cent of the patients complained of chest pain, which 
was usually pleuritic in nature, and 97 per cent had a 
weight loss of more than 5 kg. A pleural effusion was 
present in 97 per cent, and 36 of 38 patients from 
whom we obtained an adequate occupational history 
gave a history of exposure to asbestos. 

In this case there is no record of weight loss, and the 
patient recalled only one day of nonpleuritic right 
subscapular pain. A mesothelioma grows readily along 
tissue planes, and for that reason most patients have 
advanced lesions and extensive spread when first seen. 
The absence of chest pain and weight loss is therefore 
unusual, although not unprecedented. As I stated in 
the beginning, no single diagnosis fits this case perfect- 
ly, but if pushed to commit myself 1 would favor the 
dia; malgnant mesothenoma. 

R EUGENE J. MARK: This paticnt was scen on the 
Puimonary Service. Dr. Kradin, do you have any com- 
ments? 

Dr. Ricarp L. Krapin: We favored the diagnosis 
of a malignant tumor, cither metastatic carcinoma or a 
mesothelioma, on the basis of both the radiographic 
appearance and the absence of identifiable pleural 
fluid. 

Dr. Mark: Dr. Calderwood, may we have the 
medical students’ diagnosis? 

Dr. StepHen B. Carperwooo: They discussed in- 
fectious processes involving the pleura, collagen vas- 
cular diseases, and neoplasms, either arising in or 
metastatic to the pleura. They carefully consid- 
ered rheumatoid involvement of the pleural surface 
but noted the absence of demonstrable picural fluid or 
of subcutaneous nodules. They favored the diagnosis 
of a pleural mesothelioma with asbestosis, based on 
the history of remote exposure to asbestos, the pres- 
ence of bilateral pleural plaques, and the appearance 
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ol the right pleural zbnormality on x-ray lilms of the 
chest and computed tomographic examination. 

CuinicaL DiacNoses 

> Malignant mesothelioma or metastatic carcinoma. 
Rheumatoid arthritis, ? with rheumatoid lung 

disease. 

Dr. EpwakDp A. GAensLER's DiaGNOsEs 

? Mesothelioma. 
? Benign ashestos ctlusion. 
? Rheumatoid etfusion. 
Asbestos-related pleural plaques. 

PaTHoLoGIcAL Discussion 

Dr. Mark: Dr. Goodson took care of this patient 
initially. Will you comment? 

Dr. Joun D. Goopson: He was asymptomatic ex- 
cept for mild prostatism and came to the hospital for 
cystoscopic examination. He had moderately active 
rheumatoid disease, which had been refractory to all 
previous types of therapy, including gold and various 
nonsteroidal antiinflammatory drugs. I started peni- 
cillamine treatment approximately two months before 
admission. Since this drug is nephrotoxic a urinalysis 
was done and showed hematuria. The cystoscopic 
examination revealed that the prostate gland was 
somewhat enlarged and was the source of the hematu- 
ria. The urine subsequently cleared. The pulmonary 
symptoms were limited to a very mild cough, and the 
right subscapular pain was fleeting. On the initial 
x-ray film of the chest it was not clear how much of the 
abnormality was an effusion and how much was an 
infiltrate. I suspected at first that it might be a postin- 
fectious process of viral origin or possibly due to a 
mycoplasma or a legionella infection. When it became 
clear that the patient had primarily a pleural abnor- 
mality my concern shifted to whether it was rheuma- 
toid lung discase or a mesothelioma related to the ex- 
posure to asbestos. He had been deferred from military 
service because of the duodenal ulcer and as part of his 
obligation had been assigned to refit ships. He had 
substantial exposure to asbestos as a result. 

Dr. Mark: A PPD skin test was planned, but I 
cannot find the result. 

Dr. Goopson: It was negative, but the result was 
not entered in the hospital record. Subsequent cultures 
of the sputum showed no growth of fungi or tubercle 
bacilli. 

Dr. Mark: Dr. Hilgenberg, will you describe the 
operative findings? 

Dr. ALan D. HiLcensero: I thought that a needle 
biopsy would not provide envugh tissuc to make a 
definitive diagnosis and therefore performed a very 
small right thoracotomy. The parietal pleura was 
slightly thickened. In the pleural cavity we encoun- 
tered a yellow, fibrinous exudate and about 200 ml ¢f 
clear, yellow, loculated fluid. After the fluid and exu- 
date were removed no_tumor was.xisible, A pleural 

b, - ey o 
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plague was scen posterionly just above the diaphragm. 
I he lower lobe of the lung was restricted by thickened 
visceral pleura. We biopsied the lung, the pleural 
plaque, and the parictal pleura 

Dr. Mark: The open-lung-biopsy specimen was 2 
cm in greatest dimension. The pleural surface was 
diffusely thickened by orgamizing fibnin and tibrous 
tssue. An clasticsussue stan demonstrated that the 
thickening was superficial to the external and internal 
clastic lamina of the pleura, although the subjacent 
lung was fibrotic and atclectatic as well (Fig. 4). The 
pleural fibrous tissuc contained many evenly distribut- 
ed fibroblastic nuclei. The histologic pattern was not 
that of a hyaline plaque, in which the pleura is re- 
placed by sparsely cellular, avascular hyalinized fi- 
brous tissue. Portions of the surface of the visceral 
pleura and of a piece of separately biopsied parietal 
pleura exhibited a vigorous mesothelial-cell hyperpla- 
sia with organization of fibrin (Fig. 5) In some areas 
histiocytes were palisaded perpendicular to the pleural 
surface. The mesothelial cells had abundant cyto- 
plasm and large nuclei, without clumped chromatin or 
other features of a malignant tumor. Cytologic exami- 

Internal and external elastic laminas of the pleura (arrows) sepa- 
rate compressed, fibrotic lung (bottom) from thickened, fibrotic 

wisceral pleura (1op). 
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Figure 5. Pleural Surface (% 256). 
The hyperplasic mesothehal cells (arrows) are cylologically 

benign. A clump of fibnn (nght) is undergoing organization. 

nation of the pleural fluid also showed only benign 
cells. Culture of the fluid was negative for tubercle 
bacilli and fungi. 

The probable explanation for the pleural change is rhcullxmrumalnna nodule was 
fuunmmzflm\d thus a definitive diagnosis is 
not pussiblc.” However, the pathological findings in 
the pleunius of rheumatoid lung disease may consist of 
only mesothelial hyperplasia, with or without palisad- 
ing of histiocytes and a lymphocytic infiltrace. The 
mesothelial cells in this case contained metachromatic, 
PAS-paositive granules within their cytoplasm, which 
have been described in rheumatoid pleural eftusion.” 

The tung had a moderate increase of interstitial fi- 
brous tissue around bronchovascular bundles (Fig. 6) 
and bencath the pleura but not in the interalveolar 
septa. These areas of fibrosis coutained abundant 
anthracotic pigment, which is a marker of possible 
deposition of injurious matcrials.’? lu these regions 
we found numerous asbestos bodies, which were long, 
thin, symmetric, beaded, and brown on hematoxylin 
and cosin staining (Fig. 7). The brown beads con- 
tained iron, as demonstrated by the Prussian blue re- 
action. Each asbestos body had a central, clear, 
translucent crystalline hiber, which distinguishes a true 
asbestos body from a pseudoasbestos body.** The con- 
centration ol the asbestos bodies and the subpleural 
and peribronchiolar location of the fibrosis are consis- 
tent with a diagnosis ol parenchvmal asbestosis. Di- 
rect immunofluorescence of the lung-biopsy specimen 
would have been useful in excluding rheumatoid lung 
disease as the cause of the interstiual fibrosis. Marked 
deposition of IgM has been demonstrated in arterioles, 
interalveolar septa, and nodules in cases of rheumatoid 
lung discase.’* 

July u, (U8 

In the presence of the intersutial ibrosis and numer- 
ous asbestos bodies one must consider whether the 
pleural reaction was that seen in recurrent pleural eflu- 
sions related to exposure 1o asbestos.'® | cannot ex- 
clude that possibility. In my expenence the mesothe- 
hal cells in panents with asbestosis associated with 
pleuntis and recurrent effusions but withour a mesos 
thelioma have wended 1w have dysplasic nuclel, a leas 
ture not present in this case. 

Dr. McLoud. you have written about the normal 
findings on x-ray films of the chest in patients with 
clinical or physiologic evidence of chronic diffuse in- 
filtrative lung discase. Will you comment on the nor- 
mal appearance of the lungs in this case in view of the 
mild interstitial fibrosis found on pathological exami- 
nation? 

Dr. McLoup: The lung parenchyma appcarcd 
normal for the paticnt’s age. Some increase in lincar 
densities throughout the interstitiufn is seen radio- 
graphically in normal persons with aging, and the den- 
sities may be more marked if the pe has had pre- 
vious infections or is a heavy smoker{ We have {ound 
that approximately 9 per cent of patients with biopsy- 
proved interstitial lung discase have normal x-ray 
films of the chestY"” In the patients with normal x-ray 
films, however, the most common diagnoses were sar- 
coidosis, desquamative intersutial pneumonia, and al- 
lergic alveolitis. 

Dr. Mark: Dr. Gaensler, in view of the addiuonal 
information about this man’s rheumatoid arthritis that 
Dr. Goodson has presented and the pathological find- 

Figure 6. Bronchovascular Bundie with Increased Acventutial 
Fibrous Tissue Containing Anthracotic Pigment ( x 64) 

The fibrosis extends or only & ShoN IBLaNce IN0 interaiveoiar 
80! 
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Figure 7. Asbestos Bodies (x1600) 
mmhnvnypcdlynmwmfldoumvd 

ings, what do you think caused the pleural and pulmo- 
nary abnormalities? 

Dr. GAENSLER: An asbestos-induced effusion would 
be very unusual so late after exposure. If I had known 
that the patient had problems related to the rheuma- 
toid arthritis | would have suggested rheumatoid dis- 
casc of the pleura as more probable than an asbestos 
cffusion. 

The presence of asbestos bodies in the lung is not 
diagnostic ol asbesto ndced, all city-gy fave 
some ashestos bodics in their Jungs- The ulmonary 
fibfosis in this case is difficult to evaluate 'd.e_cm_ T 
patient had had lcural discase in that arca. It is diffi- 
Cult To-make a diagnosis of asbestosis from a biopsy 
specimen because of sampling problems and particu- 
larly in the presence of other pulmonary or pleural 
discase. If a patient has normal results of Eulmonary- 
function studies, norm. geno- 
a¥ams of the Thest, and no rales, clubbing or dyspnea 
the d1agnosis is NOt asbestosts Trom a clinical viewpoint 
despite the presence ofa minimal Ribrotic_reaction in 
the iun ; !Ee Jrscrepancy 1n (his case between the 
cITnical and the pathological findings suggests that the 
subpleural fibrosis may well have been the result of 
pleural disease. 

Dr. Mark: Dr. Goodson, will you describe what 
has happened to the patient? 

Dr. Goopson: Since the process proved to be benign 
we continued the penicillamine therapy In addition to 
the information in the case record we did request acute 
and convalescent titers for influenza A and B, Legion- 
ella pneumophila, Mycoplasma pneumoniac, and adeno- 
virus, and the results, reported several wecks after the 
operation, were negative. The patient has continucd to 
respond to the penicillamine as far as the rheumatoid 
arthritis is concerncd, and the x-ray films of the chest 
obtained three months after the operation show im- 
provement as well. Improvement of rheumatoid pleu- 
ral reactions as a result of penicillamine therapy has 
been reported.”’ 

Dr. Homavoun Kazemi: We cannot ignore the pos- 
sibility of a pulmonary reaction 10 penicillamine, 

which may result in pulmonary fibrosis. Were there 
any measurements of pulmonary gas exchange? 

Dr. Goopson: Full pulmonary-function testing was 
not donc. 

Dr. Mark: Penicillamine has been reported to 
cause difTuse interstitial inflammation and fibrosis 
with dysplasia of alveolar lining cells,*® features com- 
mon to many types ol drug pncumonits but absent in 
the biopsy specimen in this case. Peribronchiolar and 
subpleural fibrosis with normal interalveoiar scpta, 
which was scen in this case, is not cnaractenistic of 
drug reactions in the lung. Bronchioiius obliterans® 
and peripheral-blood cosinophilia*” have also been de- 
scribed with penicillamine therapy. These findings 
were also absent in this case. 

Dr. GAEnsLER: We have seen patients with a pul- 
monary reaction to penicillamine, but it has been prin- 
cipally bronchiolitis or bronchiolitis obliterans rather 
than diffuse fibrosis.”® The bronchiolar changes have 
also been described in Great Britain.*' 

Dr. RoserT FiEnseRa: Is this patient still at risk for_‘ 
the development of a mesothelioma? 

Dr. Mark: Occasional patients with recurrent 
hemorrhagic pleural cffusions due to asbestosis'® or 
of indeterminate cause*? later have a diffuse malig- 
nant mesothelioma. In this case we have not proved 
that the pleural disease was due to the exposure to 
asbestos. 

Dr. GAENsLER: We tend to think of the biopsy as the 
definitive solution to many diagnostic problems. The 
lungs can react to injury or disease in a relatively limit- 
cd number of ways, and yet an open biopsy of the lung 
for diffuse discase is diagnostic in 91 per cent of the 
cases.*? The spectrum of pleural reactions is much 
more limited. A pleural effusion reflects an imbalance 
between fluid production and resorption. It may not 
be due to discase in the pleura itself. It is not surpris- 
ing, therefore, that a thoracotomy to determine the 
cause of an effusion is nondiagnostic in nearly half the 
cases.*? The biopsy in thi lude 
diagnosi . although the problems o 
sampling and of differentiation of this tumor from ac- 
tive non-neoplastic mesothelial proliferation have 
been described.* The possibilities of an effusion relat- 
ed to the exposurc to asbestos or rheumatoid discase 
were raiscd by the history and were not resolved by the 
biopsy. The findings of asbestos bodies and pleural 
thickening reinforced the former possibility, but the 
subsequently revealed history of moderate rheumatoid 
arthritis treated unsuccessfully witha number of drugs 
supported the latter diagnosis. 

ANnATOMICAL DIAGNOSES 

Pleuritis, fibrinous, and pleural fibrosis, probably rheu- 
matoud. 

Peribronchial and subpieural fibrosis with numerous asbestos 
bodies, consistent with pulmonary asbestosts. 

(Rheumatord arthntis). 
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