
494 POSTGRADUATE MEDICAL JOURNAL September 1950

test gives no indication whether the deficiency is
primarily pituitary or suprarenal.
The insulin sensitivity test was helpful in Cases

3 and 4. This test is not without risk, even with
the smaller testing dose, and adequate preparation
to have adrenaline and glucose by the bedside to
deal with the hypoglycaemic state are essential.
If the blood pressure is low before the test (as in
Case 3) quarter-hourly readings should be taken,
and the test should be discontinued if either the
systolic blood pressure falls to 50 mm. Hg or below,
or if the patient cannot be roused.
The results of treatment are difficult to assess.

It seems that some of these cases are sensitive
even to small doses of thyroid (as in Case 3), and
the optimum dose has to be discovered by clinical
observation, preferably in hospital, rather than as
an out-patient, with the risk of inducing an
adrenal crisis.

Very small doses of thyroid, together with
methyl testosterone, appear to have been of benefit
in Cases 2 and 3, and are being used in Case 4.
Much of the improvement is subjective and in
none of the' cases was there new hair growth or
recurrence of menarche. That subjective state of
well-being and new energy, accompanied objec-
tively by agility and the ability to do a day's work
and to enjoy it, as related by patient and witnessed
by relatives, puts the whole problem of hypo-
pituitarism on a more than merely academic plane,
and make the physician's efforts well worth while.
My thanks are due to Dr. R. Sleigh Johnson,

under whom Cases i, 2 and 3 were admitted, and
to Dr. T. Rowland Hill for Case 4, for permission
to publish these notes. Also to Drs. Thomas and
Williams of the Department of Pathology for
advice and help readily given.
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CLINICAL SECTION
CLINICO-PATHOLOGICAL CONFERENCE -No' 7 *

Sarcoidosis with Lung Cavitation

Clinical History (Dr. J. G. Scadding)
The case we have to consider today is that of

a housewife who was aged 41 at the time of her
deatht.

In the family history there was nothing relevant
to her illness, and she knew of no contact with
cases of tuberculosis. She had had three preg-
nancies, of which the first was in i940 with a
difficult labour, the child dying at the age of 8 days
with convulsions; the second was in I943 and the

*Held at the Postgraduate Medical School (Hammer-
smith Hospital) on June 21, ig5o. The report was
assembled by Dr. Bernard Lennox. The photographs
are by Mr. E. V. Willmott and Mr. K. G. Moreman.
fThe clinical history of this case up to November

1949 has been briefly described by Scadding (I950),
Brit. Med. Jt., I, 745 (Case i6).

child is well; the third in 1946 was complicated
by a retained placenta and haemorrhage, which
necessitated manual removal of the placenta under
anaesthesia, and blood transfusion. The child is
well. She appears to have had no other serious
illness previously.
Her illness started insidiously after the birth of

the third child and the complications already
noted. She thought that she had never felt well
since then, but no definite symptoms developed
until June 1947, when she noticed pains in the
joints, chiefly the fingers, the wrists, the elbows,
the shoulders, the jaw, the hips and the knees.
In February I948 she had an acute febrile illness
diagnosed as broncho-pneumonia and was in bed
for two weeks with this. Her cough appears to
date from this illness, but it was not until July
1948 that it became troublesome with expectora-
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FIG. i.-Chest radiograph in June 1949.

tion, which appears to have been purulent and at
first to have amounted to about 2 oz. a day. At
this time the rheumatic pains in her joints im-
proved. About this time she started to become
breathless and the breathlessness became gradually
more severe. In February 1949 she was investi-
gated in the Bucklands Hospital, Dover. At this
time careful bacteriological examinations of the
sputum were made and the results of them have
been very kindly supplied to us by Dr. H. Bowers,
the pathologist at that hospital. On two occasions
examination of direct smears of her sputum showed
scanty acid-fast bacilli. The specimen from
which one of these smears was made was cultured
for tubercle bacilli with negative results. A third
specimen of sputum showed no acid-fast bacilli
on direct smear. Dr. B. G. Edelston, under whose
care the patient was at the Folkegtone Chest Clinic,
had other examinations of the sputum for tubercle
bacilli made between August 1948 and June I949.
Nine direct examinations and three cultures were
negative. While in hospital she was trated with
penicillin with considerable symptomatic improve-
ment, but the cough, purulent expectoration and

dyspnoea recurred soon after her discharge from
hospital.

She was referred to me at Brompton Hospital
on June 23, 1949, by Dr. Edelston. The X-ray
appearances at that time are shown in Fig. i. I
arranged her admission to Hammersmith Hospital
for investigation.
Her first admission was on July 2, I949. She

was thin, wasted and irregularly febrile, with an
evening temperature usually between 990 and
I000, but with bouts lasting up to ten days when
the evening temperature might range between i000
to I030. She had a very troublesome cough, and
tended to sit upright afraid to move for fear of
causing an exhausting bout of coughing. The
cough produced 3 oz. to 8 oz. of thick purulent
sputum daily. One firm slightly enlarged lymph
node was palpable behind the inner end of the
right clavicle; this was the only superficial lymph
node that was palpable. The chest showed on
physical examination diminished movement, im-
paired percussion note and weak breath sounds
over the right side, with rhonchi and rales all over
both lungs. No abnormal signs were found else-
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FIG. 2.-Supraclavicular lymph node, July I949. A

cluster of sarcoid tubercles on the periphery of the
gland. Below and to the left is the edge of the mass
of hyaline collagen which fills the bulk of the node.
Post-mortem, the tubercles had disappeared and
only the collagen remained in all the nodes
examined. H. & E.
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FIG. 3.-Chest radiograph in August 1949. ' Spill-
over' after postural drainage of the right side
cavity has produced a smaller cavity in the left
lung.

FIG. 4.-Tomograph showing the new cavity of Fig. 3. FIGp5.-Right lateral tomograph showing the right
upper lobe cavity.
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where. The chest radiograph showed no change
from that taken at the Brompton Hospital. There
was coarse mottling in both lungs with a large
cavity on the right side, which in the lateral view
appeared to have originated in the axillary sub-
segment of the anterior or posterior segment of
the upper lobe.

Investigation. Rather complete investigations
made, but only the relevant ones will be given
here. The sputum gave a profuse growth of Str.
pneumoniae on culture. Many examinations for
tubercle bacilli, both directly and by culture, were
negative. No fungi were found. The Mantoux test
was negative to io mg. of old tuberculin. A bron-
choscopy showed reddening of the mucosa of the
right main bronchus with much purulent secretion,
but no other abnormality. A biopsy of the palp-
able right supraclavicular lymph node (Fig. 2)
showed a central mass of rather featureless col-
lagenous connective tissue with a small peripheral
zone in which a number of characteristic non-
caseating tubercles were seen. Part of this lymph
node was inoculated into a guinea pig, but no
tubercle bacilli were found.
On the basis of these findings a diagnosis of

sarcoidosis with extensive pulmonary involvement
was made. It was thought that the cavity repre-
sented either a secondary pyogenic infection in an
emphysematous bulla or distension cyst secondary
to the fibrosis caused by a late stage of sarcoidosis,
or possibly an intercurrent simple lung abscess.
It was clear that her fever and purulent sputum
were caused by this, and appropriate treatment by
postural drainage to drain the cavity or infected
cyst in the right lung, and intensive intramuscular
penicillin together with sulphadimidine by mouth
was instituted. Considerable symptomatic im-
provement occurred as the result of this, but a
new dense shadow with a small cavity in the
middle of it appeared in the left lung, apparently
as the result of a ' spill-over' infection from the
right lung (Fig. 3). The cavity in the left lung is
well shown in a tomograph (Fig. 4). The large
multiloculated cavity or cystic space in the right
lung was well seen in a right lateral tomogram
taken at this time (Fig. 5). There was little change
in the physical signs, but the spleen was first
noticed to be palpable about the middle of August.

In September 1949 she complained of a recur-
rence of the pain in the fingers, and there was
very slight swelling and stiffness of the inter-
phalangeal joints. This condition was regarded as
a mild rheumatoid arthritis by Dr. E. G. L. By-
waters who saw her at this time. About this time
small nodules were observed over both olecranon
processes (Fig. 6). One of these was removed for
biopsy, since it seemed of some interest to deter-
mine whether they were rheumatoid nodules or

.I

FIG. 6.-Olecranon nodules (September I949).

related to the sarcoidosis. The histology was
equivocal but favoured a rheumatoid lesion; the
sub-dermal layer of the corium was heavily infil-
trated with polymorphs and mononuclear cells
arranged in groups and sheets.

Although the sputum was much diminished in
amount, the organisms in it had by this time
become penicillin-resistant, and fever irregularly
up to i000 persisted. Accordingly, on September
i6 streptomycin in doses of i gm. daily was begun,
and was continued until go gm. had been given.
It was given partly to combat the penicillin-
resistant secondary infection and partly also with
the idea that, if the sarcoidosis were of tuberculous
aetiology, the streptomycin might conceivably be
of some benefit to the underlying disease process.
In the course of this streptomycin treatment she
gradually became afebrile and the sputum
diminished to zero. She was retained in hospital
until February I3, I950. At this time she was
afebrile without cough or sputum, but very readily
breathless on exertion and able to do little more
than spend most of her time sitting in a chair and
walk about the ward slowly. Radiological changes
in the lungs persisted almost unchanged, except
that the cavities or cystic spaces in the lungs
were now empty and showed no fluid level, and
the dense shadowing around them had resolved.
The diffuse coarse mottling persisted.
At home she led a quiet semi-invalid life up

in a chair most of the day until early in May 1950
when she developed a 'cold' and her cough
returned with increasing expectoration and dysp-
noea. Her re-admission to hospital as an urgent
case was arranged, but during the journey on
May 24 she became very ill and breathless and
arrived at the hospital in a desperately ill, cyanosed,
breathless and semi-conscious state. She died
within an hour of admission.

Clinical diagnosis. Sarcoidosis; late stage in
the lungs, with fibrosis, emphysema and ' cavita-
tion' due probably to secondary infection of
distension cysts, or less probably to secondary
abscess formation.
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Pathology (Dr. Bernard Lennox)
Post-mortem was performed 20 hours after

death. The patient was very emaciated, weighing
only 4 st. 132 lb., but otherwise externally normal;
there was no skin lesion or arthritic deformity,
and the hair distribution was normal.

Sarcoid lesions were seen in lungs, spleen, liver,
lymph nodes and tonsil. The lesions within each
organ were uniform, but differed very markedly
from those in each other organ. They will be
described in order of apparent age. It may be
said at once that no acid fast bacilli were seen
anywhere.

Tonsils were both firm but not enlarged. The
right was examined microscopically, and shows
on its deep surface a cluster of typical sarcoid
tubercles (Fig. 7), consisting of well-defined
groups of epithelioid cells without caseation and
mostly without fibrosis; giant cells have appeared
in many of them. Near the centre of the tonsil
a few older tubercles are being converted to knots
of the characteristic coarse hyaline collagen.

Spleen was enlarged (280 gm.). On surface
and on section it showed very numerous grey
nodules ranging in size from i to I2 mm., standing
up and sharply demarcated from the deep red
pulp. The first impression is that of a Hodgkin
spleen, but the nodules are rounder than Hodgkin
nodules and on close examination can be seen to
be formed by the close fusion of smaller nodules.
Microscopically (Fig. 8), they are seen to be
clusters of sarcoid tubercles, mostly recent; the
smaller nodules differ little from those in the
tonsil; in the larger nodules there is more collagen
and more variation in size and pattern of the
tubercles. Giant cells are numerous. Asteroid in-
clusion bodies (Fig. i i) are present in many ofThem.
Lymph nodes. Lymph nodes of the mediastinum

and portal fissure only were enlarged, none of
them more than 20 mm. in diameter. They were
tough but not hard or gritty, and on section
grey and translucent with in many of them white
opaque areas resembling caseation. Micro-
scopically, however, all the glands examined
showed neither caseation nor cellular activity,
consisting wholly of well-staining whorled hyaline
collagen. The white areas were seen to be pro-
duced by the aggregation of innumerable minute
spherical bodies (Fig. I2), averaging about io~
in diameter, and demonstrated by the von Kossa
reaction to contain calcium. They were oc-
casionally doubly contoured. They closely resem-
ble some forms of the inclusion bodies described
by Schaumann, and are perhaps similar in origin.
In spite of the naked eye resemblance, the detailed
morphology shows a complete lack of resemblance
to the ordinary process of calcification of an old
caseous lymph node.

Liver. The liver weighed 1,210 gM. Scattered
sparsely over the surface and even less frequently
in the interior there are yellow-grey opaque, homo-
geneous, well-defined nodules, not raised above
the surface at all, even to the naked eye obviously
different from the raised grey lesions of the spleen.
Microscopically (Fig. 9), they consist of knots of
dense hyaline fibrous tissue with a fringe of active
sarcoid tubercles. In the centre of many of them
there is an area, usually angular in shape, of casea-
tion; that is to say of homogeneous dead tissue
with the staining characters of caseation, but
formed so far as one can tell not by the death of
epithelioid cells, but by the breakdown of collagen;
for, in the thicker parts of the surrounding col-
lagen, transitional staining can be seen.

Lungs. The lungs were densely adherent to the
chest wall. There was a single large cavity occupy-
ing most of the upper lobe of the right lung and
several smaller cavities in the left lung. Elsewhere
the whole parenchyma was closely studded with
firm grey nodules fringed with tubercles; the
naked eye picture of the lungs was throughout
that of a cavitating phthisis with extensive lymph
spread. Microscopically (Fig. io), the basic
lesions were similar to those in the liver, hyaline
fibrous knots fringed by sarcoid tubercles, but
central necrosis was less common. A peribron-
chial and periarterial distribution was frequent,
but the lesions were so extensive that this may
have been an illusion. The cavities were lined
simply by fibrous tissue with a non-specific re-
action, including in one several asbestosis-like
bodies (Fig. 13); there is little histological
evidence of the nature of the cavities. On naked
eye examination different cavities gave some
evidence of different origins:

(a) At least one medium-sized cavity in the left
lung had all the appearance of being an emphy-
sematous bulla blown up within the lung. Emphy-
sema was, however, in general, remarkably slight
considering the degree of fibrosis of the lungs.

(b) Some of the smallest cavities were in the
centre of fibrous nodules and could be imagined
to have arisen by central necrosis of such nodules.

(c) The large cavity in the right upper lobe was
related to bronchi in a manner that showed that it
must have been formed by the actual destruction
of a great deal of the lobe in the manner of the
classical tuberculous cavity. It is possible that
the sarcoid nodules in this lobe became so
numerous that they became confluent, and an
extension of the central necrosis which is so marked
in the liver might then have resulted in extensive
breakdown. Alternatively, such breakdown might
be produced in a heavily fibrotic lobe by low-grade
infection. The suggestion is very strong in this
lobe that the sarcoid process ihas been followed
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FIG. 7.-Tonsil. Young sarcoid tubercles; no case-
ation, few giant cells and only a little surrounding
fibrosis. There is a crypt to the left. H. & E. x 75.
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FIG. 9.-Liver. The edge of one of the lesions. Sarcoid
tubercles with giant cells lie along the edge of a
mass of dense collagen, with a younger tubercle
isolated in the nearby parenchyma. To the right
the centre of a collagen nodule is becoming necrotic.
H. &SE. x65.
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FIG. 8.-Spleen. Parts of two of the macroscopic
nodules, which consist of clusters of only moderately
well-defined tubercles. Even at this power giant
cells can be seen to be numerous. There is only
moderate fibrosis. H. & E. x27.
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FIG. io.-Lung. The edge of a fibrous nodule. Sar-
coid tubercles fringe the knot of dense collagen,
which is not in this case 'caseating.' Most of the
tubercles have a ring of collagen round them, but
some partly isolated lesions (bottom centre) are
younger. H. Van Gieson, X24.
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FIG. I3

more or less directly by breakdown of lung
substance.
.Remainder of body. Sarcoidosis was found''in

no other organ. The following lesser lesions
were, however, seen:

(a) Inactive rheumatoid arthritis, the only clear
evidence of which was in a proximal interphalan-
geal joint, where cartilage destruction was com-
plete. No evidence of any connection with the
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FIGS. I I, I 2 AND 13.-These figures show the three
kinds of 'bodies' present. Fig. i i shows (left
centre) a small well-defined Wolbach asteroid in
a large giant cell in an old tubercle in the spleen.
Fig. I2.-Calcified spherules, some of them
double-contoured (near centres of top and left
margins) in a fibrotic mediastinal lymph node.
Fig. 13 is one of many dumb-bell bodies, like those
of asbestosis, seen in the wall of the largest abscess
cavity. These stain poorly with elastic stains but
probably represent degenerate elastic tissue. All
three, H. & E. X335.

sarcoidosis was found, all the bones examined
being negative.

(b) Large tubular casts in the kidney, not very
numerous, suggesting an episode of hydro-
nephrosis, but of interest because of their possible
relation to calciferol therapy. They were not
calcified. The parathyroids were normal.

(c) Two mixed gall stones.
(d) A heart not dilated but weighing only i8o

gm., recent congestion of all viscera and moderate
oedema of the lungs. The immegiate cause of
death was not well established but is probably to
be related to the effect of the fibrotic lungs on an
atrophied heart.
Summary. The patient had sarcoidosis involv-

ing the lungs, spleen, lymph nodes, liver and
tonsils. It was early in the tonsils, obsolete in the
lymph nodes, and moderate in the liver, but both
active azid extensive in the lungs and spleen. A
form of necrosis was seen in liver and lung which
resembled caseation, but appeared to be the result
of a breakdown of collagen, not of tubercles.
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There were large cavities in the lungs, and it is
suggested that some of these may have arisen by
the breakdown of confluent fibrotic sarcoid
nodules. Three distinct kinds of ' body' were
seen: (a) Typical Wolbach asteroids in giant
cells in the splenic lesion; (b) Calcified spherules
resembling Schaumann inclusion bodies in the
acellular connective tissue of the lymph nodes;
and (c) ' Asbestosis ' bodies in the walls of a lung
cavity. No tubercle bacilli were seen in any of the
lesions.

Discussion
DR. SCADDING: It seems to me that this case

poses the central problem of sarcoidosis very well;
is it a form of tuberculosis or not? In the absence
of certainty about the aetiology, diagnosis must
be based principally upon the histological appear-
ances. It is well known that the histological pic-
ture of non-caseating epithelioid cell tubercles
can be produced rarely by certain known agents,
e.g. in chronic beryllium granulomatosis. In this
condition, the appearances are not uniformly
identical with those seen in the general run of
cases of sarcoidosis, but are so similar that it is
difficult to produce a verbal definition which dif-
ferentiates the beryllium cases from the rest of
the group. In frank tuberculosis, we may find
occasional isolated lesions which look just like
those of sarcoidosis. In many of the reported
autopsies on cases of sarcoidosis there have been
some caseating lesions, and tubercle bacilli have
been found in these caseous areas. No tubercle
bacilli were seen in the sections of this case. It is
too early to be certain of the results of the cultures?

DR. Ross: I have just looked at the cultures and
they are still negative. It is too early to be sure
of a negative, but one expects most cultures that
are going to be positive to show it by now. They
can often be read at 14 days and it is 27 days now*.

DR. SCADDING: If tubercle bacilli have not
been found, we must go on probabilities. My own
attitude is this, that since one can observe a con-
tinuous range of cases from pure sarcoidosis on
the one hand to frank caseating tuberculosis on
the other, the process is tuberculous in some way;
and so I regard the central problem as that of
finding out why no tubercle bacilli can be found in
the lesions. On the other hand, there have always
been people who maintain that, since tubercle
bacilli cannot be found in the lesions, they cannot
be the cause of them, and suggest as alternatives
all sorts of agents, especially fungi and viruses.
It seems to me at least as unplausible to postulate

*At the time of going to press, cultures nearly three
months old are still sterile and guinea pigs show no
sign of disease.

as the cause of the lesions a fungus that cannot be
demonstrated convincingly as to postulate the
tubercle bacillus. There is a new claim for a virus
in the current number of Acta Medica Scandina-
vica. These Scandinavian workerst took material
from six cases and cultured it in eggs and, after
several passages, obtained a virus of the mumps-
influenza-Newcastle disease group. This seems
to me rather unlikely as the cause of such a very
chronic condition and I shall be surprised if'it is
confirmed.
On the view which I hold that the condition

must be related to tuberculosis, why cannot
tubercle bacilli be found in the lesions? r think
the answer is bound up with the peculiar insen-
sitivity to tuberculin, even though some cases are
sensitive to 'some degree. This insensitivity is
distinct from the insensitivity of the uninfected
person; B.C.G. vaccination of a Mantoux-negative
sarcoidosis patient does not produce a positive
Mantoux reaction. I think the sarcoidosis patient
must be characterized by two qualities: firstly,
by this peculiar lack of ability to react to tuberculo-
protein by the customary exudative phenomena
together with a high degree of immunity; secondly,
by an excessive development of productive reaction
with endothelial cells and possible fibrosis. The
high degree of immunity presumably deals with
the tubercle bacilli promptly, while the excessive
productive reaction gives rise to the lesions. There
is some evidence for this view from dermatologists
who have studied early lesions by serial biopsy;
in these, tubercle bacilli can be found at first, only
to disappear within a few weeks. On the general
clinical side there is a great deal of evidence which
it would take too long to present in detail. Most
important, r think, is that cases of frank tuber-
culosis can go through a sarcoid stage," and that
cases of sarcoidosis often end with frank tuber-
culosis. In fact, I think we ought to follow Max
Pinner and call the disease non-caseating
tuberculosis.'
With regard to the cavities, we come up against

a problem that may arise with every kind of
' cystic' space in the lungs. By the time they
reach the pathologist, either as operative specimens
or at autopsy, they have usually been subjected to
severe inflammatory changes in their walls due'to
secondary pyogenic infection, so that all one sees
in their walls is a non-specific response to this.
In this case, there are several possible modes of
formation of the ' cavities.' They may have been
originally emphysematous bullae or distension
cysts which became infected; this is what we first

tLofgren and Lundback (1950), Acta Medica Scan-
dinavica, 138, 71.

+See Case 2 of Scadding (19s0).
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thought. Or they may have been truly inter-
current lung abscesses. Or, as Dr. Lennox
suggests, they may have originated in breakdown
of large masses of ischaemic hyaline fibrous tissue,
producing an effect very similar to caseation.
Something similar presumably happens when a
confluent mass of ' progressive massive fibrosis'
in a coal-miner's lung breaks down into a cavity.
I don't known what the answer is in this particular
case.

PROFESSOR DIBLE: I saw this case in the post-
mortem room when Lennox was doing it and I
agreed with him then that it looked most remark-
ably like tubercle. So far as the general line of his
argument goes I agree entirely with Scadding.
If it is not tubercle, it is a very good simulator of
tubercle, and it seems to spread in exactly the same
way as tubercle or at least as an infection. If it is
not tubercle, the alternative suggestion is that it
comes into the group of the reticuloses, but its
distribution is that of an infection; it is not a
system disease like the reticuloses. I am very
impressed with the evidence of change in the
Mantoux reaction. I think you said, Scadding,
that there were cases in which a previously positive
Mantoux became negative with the onset of
sarcoidosis?

DR. SCADDING: Yes, it has been recorded, and
I have one in my series.

PROFESSOR DIBLE: I think that is very strong
evidence. There is one thing I would like to
know. What happens to a guinea pig if you try
to reproduce the Koch phenomenon with tissue
from such a case? I mean, infect the animal with
ordinary tuberculosis and then test its reaction to
sarcoid tissue.

DR. SCADDING: I don't know the answer to
that. I think that while we are on the subject of
the Mantoux test, I might mention a case of mine*
at Brompton Hospital in which a typical evolution
of pulmonary sarcoidosis has been watched for
some years. Then a culture of sputum taken at
a time when the Mantoux reaction was negative
to I: io, that is to say to io mg. of old tuberculin,
produced tubercle bacilli of human type and nor-
mal virulence for the guinea pig. By the time this
result had been received, he had developed a cold
abscess in association with a new lesion in the
tibia. This also contained tubercle bacilli; the
Mantoux reaction became strongly positive; and
much of the nodular sarcoid infiltration in the
lungs cleared, though the sputum became frankly
positive for tubercle bacilli on direct examination
of a smear.

PROFESSOR DIBLE: What about the findings of
tubercle bacilli in the sputum at Dover?

*This case is No. I4 of Scadding (I950).

DR. SCADDING: We looked into these very
carefully, with the help of a complete report of
the findings which the pathologist very kindly
sent us. They never obtained a positive culture.

DR. COPE: In the matter of these Mantoux
reactions, Walls at Oxford has demonstrated that
you can get a substance in the plasma of sarcoidosis
cases which suppresses the Mantoux reaction in
normal people.

DR. SCADDING: I don't know how important
they are. They are certainly inconstant, judging
from the literature.

DR. LENNOX: The anticutin story seems to
have been sat on pretty thoroughly by several
recent authors. Apparently, you can demonstrate
them nearly as often in normal people.

DR. HAYES: Dr. Scadding's summary shows
that there is an impressive weight of evidence
favouring a tuberculous etiology for these cases
in general. Nevertheless, the relationship between
the present case and tuberculous infection is
purely inferential. We have no direct evidence of
the presence in the patient's lesions of tubercle
bacilli, in spite of full investigation. The occur-
rence in these cases of a negative -Mantoux test
which remains unaltered after B.C.G. inoculation
is particularly significant. It is generally accepted
now that hypersensitivity to tuberculin is due to
the development of a state of partial immunity to
a specific protein derivative of the tubercle bacillus.
When this protein derivative is injected intra-
dermally, an antigen-antibody reaction takes place
on the surfaces of the cells. Hypersensitivity to
this protein antigen can be correlated with the
presence in the serum of antibodies against other
more antigenic fractions of the organism, such as
the lipoids responsible for tubercle formation and
the toxic polysaccharide, and, therefore, indicates
some degree of immunity. Reversion to a negative
Mantoux test may follow hyperimmunization with
tuberculin and is not uncommon in cases of wide-
spread and long-standing infection. Such rever-
sion is due to an increase and extension to the blood
and tissue fluids of antibodies to the protein frac-
tion, so that when it is injected it is diverted from
union with antibody attached to cell surfaces. It
follows that, in cases of sarcoid, the correlation of
a negative Mantoux test with the finding of anti-
bodies against tubercle bacilli in the patient's
serum would afford strong presumptive evidence
of a tuberculous aetiology. A simple agglutination
test employing as antigen a dispersed suspension
of tubercle bacilli grown in Dubos's medium
might suffice. Dubos has recently evolved an
agglutination method which is said to indicate
active tuberculous infection. In this the poly-
saccharide antigen of tubercle bacilli is adsorbed
on to red blood cells, which are then tested for
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agglutination by the patient's serum. That would
be well worth trying.
Another aspect of this case which is worth

considering from the diagnostic point of view
concerns the possibility of infection with a granular
phase of the tubercle bacillus which bears no
morphological resemblance to the typical organism.
Much described such a phase in the first decade
of the present century, but his views were not
generally accepted. Recent morphological re-
search, however, has brought to light convincing
evidence that tubercle bacilli are linear aggrega-
tions of minute coccal cells. One method of
reproduction is by dispersion of the individual
cells of the bacillus, which then divide in one
plane to form a new bacillary aggregate. It is
possible that, under certain environmental con-
ditions (such as the specialized type of tissue and
immunity response which Dr. Scadding has
postulated for this case), tubercle bacilli might
exist only in the coccal form. It would be in-
teresting to know whether, in sarcoid lesions in
which no tubercle bacilli have been found, there
are any acid-fast granules visible.

DR. LENNOX: None were seen in this one. 'And,
surely, if they were present, it should be possible
to culture tubercle bacilli from the lesions?

DR. HAYES: Failure to cultivate tubercle bacilli
from the lesions, especially on media containing
selective substances such as glycerol or malachite
green, does not invalidate the argument, It is
known, for example, that the so-called L forms
of many bacterial species are markedly less viable
and more nutritionally exacting than the bacteria
from which they are derived. Moreover, the L
forms of some bacterial strains appear unable to
revert to the parent form. Finally, since' inclusion
bodies' have been described as occurring in this
case, the possibility of virus infection should not
be excluded.

DR. CROFTON: What about these inclusion
bodies? Didn't Schaumann originally think they
were some kind of parasite?

DR. DONIACH: They cannot really be anything
specific. They are seen in other conditions, for
instance in beryllium sarcoidosis.

DR. HAYES: I wasn't very impressed by these
inclusion bodies. The first one Dr. Lennox
showed us, in a giant cell, was fairly convincing,
but the others weren't in cells at all-they were
' exclusion ' bodies.

DR. LENNOX: What I supposed was that they
were the remains of inclusion bodies after the
death of the cells. I don't think anyone now
regards these inclusions as actual living material-
they weren't inclusion bodies in the sense one
uses the word in virus pathology, for instance.
The Schaumann type of inclusion body is probably
just a calcified mass of dead material.

DR. HAYES: Lesions having the histological
characters of the tubercle appear to follow stimula-
tion of the tissues by certain ' foreign' lipoids
and have been artificially induced by injection of
synthetic phthioic acid. In syphilis, antibodies
are produced which react, in the Wassermann
reaction, with an alcoholic extract of normal
human lipoid. One explanation of this pheno-
menon is that lipoid similar to that of the antigen
used in the Wassermann test is a component of
the surface of Tr. pallidum. An alternative con-
jecture is that the antigen concerned is normal
body lipoid which has been altered by spirochaetal
activity. If this latter theory is correct and if such
altered lipoid is responsible for the histological
character of sypholiticlesions, then it follows that
any other infective agent which could effect the
same sort of change in the body lipoids might
produce a granulomatous type of lesion. Is there
any evidence that such cases develop a positive
Wassermann reaction?

DR. SCADDING: The Wassermann reaction was
negative in this case.

DR. LENNOX: If this isn't a form of tuberculosis,
why then do so many of them die of frank
tuberculosis?

DR. COPE: You could say the same of silicosis.
DR. CROFTON: Isn't it true that you can produce

an almost exact copy of sarcoidosis by inoculating
ordinary tubercle bacilli into the Algerian rat ?

DR. LENNOX: There's one analogy I think we
ought to draw. That is to say, with the relation
between streptococci, bacterial endocarditis and
rheumatic fever. The two diseases at first sight
look quite distinct, but a continuous transition
between the two has often been demonstrated.
The nature of the association between rheumatic
fever and streptococci is still obscure, but the
evidence that there is some such association is so
strong that most people accept it. The evidence
for an association between sarcoidosis and the
tubercle bacillus is equally indirect but is beginning
to be equally convincing.
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