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A Case of Sarcoidosis with Cryptococcal Meningitis

DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

[WITH SPECIAL PLATES]

British Medical Journal, 1969, 4, 729-732

Professor J. G. SCADDING (1): The patient (Case No., 345305;
P.M. No. 12741) to be discussed today was an army officer
aged 30. His past history was unremarkable except for head-
aches, usually bilateral and frontal, which since the age of 7
had occurred several times a month arid were worse in the
summer. There were no ocular symptoms or vomiting, and
the headache was well controlled by aspirin. He had had an
appendicectomy at the age of 22, and had served abroad in
Germany from 1959 to 1962 and North Africa from 1963 to
1966.
At the age of 28 a routine chest radiograph showed fine

mottling in both lungs. At that time he had no symptoms and
was investigated at a military hospital, where no abnormalities
were found on physical examination except small palpable
lymph nodes in both axillae. The blood count was normal,
sedimentation rate 14 mm., serum calcium 10 9 mg./100 ml.,
and the Heaf tuberculin test was negative. A provisional diag-
mnosis of sarcoidosis was made, and he was allowed to go with
-his unit to the Far East.

Six months later, on return to the United Kingdom, there
were no symptoms except that, on direct questioning, he said
he felt more breathless than usual while playing squash. There
was no change in the appearance of the chest film. He was
started on prednisolone 15 mg. and chloroquine 200 mg. a day.
'Three months later, at the age of 29, he developed fever, frontal
headache, and vomiting. All examinations for the cause of the
-fever were normal at this time and he recovered spontaneously.
The prednisolone was gradually withdrawn. Six months later
the was well, on full active service. The chest film showed
.little change. The E.S.R. was 9 mm., and the serum calcium
-was normal. Lung function tests at the Brompton Hospital
showed a V.C. of 4,400 ml. (predicted normal 5,280), F.E.V.1
3,700 (4,230). CO transfer factor (steady state) 214 ml./min./
-mm./Hg (22 8) increasing to 28-4 on exercise. Shortly after
-this he found that he was more easily tired. Concentration was
difficult, and he had a poor appetite. There was a slight loss
of weight. The lymph nodes were still palpable in the axillae,
.as was the tip of the spleen. The serum calcium was 10-2 mg./
100 ml., and the E.S.R. 25 mm.

First Relapse

He went to Cyprus for two weeks, where he did a lot of
sunbathing and habitually drank 1 pints (700 ml.) of milk
daily. Soon after his return to the United Kingdom he
developed complete anorexia, abnormal thirst, nocturia, con-

'stipation, and loss of concentration. His vision became blurred.
The lymph nodes in the axillae were still palpable; nodes in
the neck were now palpable as well. The, spleen had enlarged

--three fingers below the costal margin. He was confused, but

there were no abnormal neurological signs. The tendon reflexes
'were all brisk. He had evening pyrexia. The serum calcium

was 1341-14-0 mg./100 ml., the blood urea 56 mg./100 ml., and
the urine calcium 248 mg.-355 ing./24 hours. The cerebro-
spinal fluid was clear, pressure 140 mm. Hg, normal Quecken-
stedt, glucose 113 Mg., protein 140 mg./100 ml., no cells.
Treatnent was started; with- prednisolone 60 mg. daily, and

this produced a rapid improvement in his mental state; the
serum calcium fell to 9-6 mg./100 ml. on the fourth day and
remained normal, and the urinary calcium fell to 86 mg. daily.
The dose of prednisolone was reduced to 40 mg. after a few
days, and then to 30 mg.

One month later he awoke with severe headache, a temperature

of 1000 F. (39.80 C.), and he felt apathetic and began to
vomit. At lumbar puncture the C.S.F. pressure was 200 mm.,

protein 290 mg., glucose 30 mg./100 ml., 30 lymphocytes!
cu. mm.-sterile. The dose of prednisolone was increased to

40 mg. In view of these signs and symptoms he was trans-
ferred to the Hammersmith Hospital two months before -his
death.
On examination, he was intelligent and alert. The pulse

was 90-120/min. His temperature rose to 37.50 C. in the
evening. There were no abnormal physical signs except slight
neck stiffness. A chest film showed mottling in the lung
fields. The serum calcium was 4 5 mN. An electroencephalo-
gram showed moderate general disorganization, variable and
asymmetrical, suggesting deep central rather than cortical
disturbance. The C.S.F. pressure was 180 mm., protein 158
mg., glucose 25 mg./100 ml., 56 lymphocytes/cu. mm. Yeast-
like bodies were seen, and later on culture identified as

Cryptococcus neoformans.
Two weeks later there was considerable clinical deterioration

in his state, with a rise of temperature, photophobia, and
increased neck stiffness; he relapsed into unconsciousness. He
was treated with amphotericin B by slow intravenous infusion
with a daily dose started at 12 mg. and increased to 65 mg.
Within 24 hours he recovered consciousness and his neck
stiffness was relieved. The serum calcium remained normal,
but the serum potassium fell to 2-4 mN. and had to be main-
tained by oral supplements. The C.S.F. protein noas 44 mg.,
glucose 68 mg./100 ml., lymphocytes 35/cu. mm. No yeasts

were seen or grown.
Three weeks later the amphotericin B was stopped when a

total dose of 926 mg. had been given. He then developed more

fever and rigors, with painful purpuric patches on toes and
some fingers. There were splinter haemnorrhages under the
nails and some thrombosed veins at drip sites. A blood culture
showed Staphylococcus atureus, sensitive to penicillin and other

antibiotics. Treatment with cephaloridine and kanamycin
was started and changed to benzylpenicillin and cloxacillin.
A further chest radiograph showed some increase in opacities
in the lung fields and some deflation in both lower zones.

At this time he developed supraventricular tachycardia with
ST elevation in leads II, V1, and V2. In the next five or six
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Clinicopathological Conference

days his condition deteriorated and he suddenly collapsed with
cardiac arrest and asystole. Resuscitation was unsuccessful.

Clinical Diagnosis

(1) Sarcoidosis, affecting lungs certainly, probably lymph
nodes and spleen, possibly cerebral meninges.

(2) Cryptococcal meningitis.
(3) Staphylococcal septicaemia (pyaemia).
Dr. E. G. J. OLSEN (2) : The body was that of a well-

nourished young male patient with purpura over trunk and
limbs and bruising over the venous injection sites. Some veins
were thrombosed.

Respiratory System.-The right lung weighed 1,050 g.

(normal, 450 g.), the left lung 850 g. (normal, 400 g.). No
pleural reaction was seen. Both lungs showed subpleural grey-

white nodules varying from 3 mm.-l cm. in diameter, evenly
distributed in all zones (Fig. 1). Sectioning showed a slight
preponderance in the mid-zone, however, particularly towards
the hilum. Pulmonary oedema was also present.

On microscopic examination there were discrete and at times
confluent nodules composed entirely of avascular hyaline
collagen tissue. The transition between nodules and the
normal lung was abrupt (Fig. 2). No sarcoid granulomata
(epithelioid cells, giant cells, and lymphocytes) were found.
A very occasional Langhans giant cell was embedded in the
dense fibrous tissue. No Schaumann's bodies were present.
Cryptococci were found.

Reticuloendothelial System.-No marked lymphadenopathy
was present, but monotonous nodular hyaline fibrous tissue was
found in the mediastinal, axillary, and para-aortic lymph nodes
(Fig. 3) on histological examination. The hilar lymph nodes
showed no abnormalities. The spleen weighed 600 g. (normal,
170 g.) and showed widespread greyish-white, discrete nodules
throughout the pulp, which also consisted of the fibrous nodules
described above. Apart from small discrete nodules of similar
size to those seen in the lung, the liver (2,750 g.; normal,
1,600 g.) showed no other abnormality. Histology showed
discrete fibrous nodules, both within the lobules and occasionally
in the portal tracts.

Central Nervous System.-The meninges over the base of
the brain, particularly over the cisterna pontis, and cisterna
interpeduncularis, showed grey thickening and opaqueness.
A gelatinous exudate covered the pia-arachnoid. Histology
showed extensive patchy mononuclear and diffuse giant cell
infiltration. Numerous areas showed Cryptococcus neoformans
(Fig. 4) measuring from 5-12 microns in diameter, but showing
in all instances a very thin capsule only. The organisms were

mucicarmine positive. Some of the cryptococci were engulfed
by giant cells. On cross polarization, a Maltese cross, similar
to starch granules, was seen.

The brain weighed 1,425 g. (normal, 1,400 g.) and showed
extensive discrete dark red areas in both grey matter and white
matter (Fig. 5), which measured up to 1-3 cm. diameter.
Histology showed a cuff of mononuclear infiltrate with central

softening, but little glial reaction in the surrounding brain
substance. Some direct extension from the meninges could
be traced into the lesion situated in the grey matter.

The right kidney weighed 270 g., the left 250 g. (normal,
upper limit 170 g.). The right kidney showed two infarcts.
Histology showed an intense mononuclear cellular reaction and
a few clumps of cryptococci were also seen. Nephrocalcinosis,
affecting mostly the epithelium of the collecting tubules, was

also present.
Cardiovascular System.-The heart weighed 560 g. (normal

for height of patient, 370 g.). The pericardium showed a severe
purulent pericarditis, and the pericardial sac contained 600 ml.
of clotted and fresh blood (infection as well as resuscitative
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measures might accounit for the blood). The aortic valve wag
grossly distorted by large rounded, reddish, friable vegetations
(Fig. 6) situated both within the sinus of Valsalva and on the
ventricular surface. The non-coronary cusps were the most
severely affected (Fig. 7), the left coronary cusp the 1Ia&;
The commissure between the right and non-coronary cusp was

destroyed.
Histology showed recent fibrinous vegetations containing

colonies of staphylococci. The deeper aspects of the vegetations
showed some organization and some clumps of cryptococci.
The elastic pattern of the commissure was abruptly interrupted,
indicating that the bicuspid valve appearance was of an acquired
aetiology. The myocardium showed a subendocardial abscess
measuring 15 cm. in diameter, with a severe mononuclear
reaction, but only two cryptococci were present.

The bone marrow had almost normal cellularity and a normal
number of megakaryocytes. A mild increase in the myeloid
series was noted. Section of one vein at an injection site
showed a recent thrombus.
The adrenals weighed 5 g. each (normal, 6-7 g. each) and

showed a thin cortex compatible with steroid treatment.

Cryptococci very rarely cause a fibrous reaction, and the
nodules present in the lungs were thought to be due to

sarcoidosis because of the fairly uniform distribution with slight
hilar preponderance. This interpretation was also strengthened
by the fact that the lymph nodes, liver, and spleen showed
similar nodules. In these organs cryptococci are found mostly
in small clumps without much reaction.

Colonies of staphylococci faintly staining with Gram's
stain were present in lung and kidney; some of these colonies
had evoked a very mild cellular reaction.

Pathologists Diagnosis

(1) Sarcoidosis (fibrotic stage) involving lung, lymph nodes,
liver, and spleen.

(2) Nephrocalcinosis.
(3) Cryptococcal meningitis plus brain involvement.
(4) Purulent pericarditis.
(5) Infective endocarditis, aortic valve destruction, myo-

cardial abscess.
(6) Renal infarction.
(7) Septicaemia.
(8) Thrombi in veins.

Discussion

Professor SCADDING: This case raises many questions.
Perhaps we might start with the sarcoidosis. There are a

number of well-documented necropsy reports of sarcoidosis at

a late stage, when uniform hyaline fibrosis was found without
any recognizable remnants of specific granuloma. This patient
had not reached such a late stage of sarcoidosis, but of course

he had had corticosteroids in considerable dosage during the
last three months of his life, and this no doubt was a factor
in the disappearance of the specific granuloma. Dr. Olsen
would agree with that view; I think he suggested it.
The hypercalcaemia is the next thing that appeared. It seems

almost certain that he had abnormal calcium metabolism before-
it was actually detected, though a number of casual serum
calcium estimations earlier in his illness had been normal.
There is little doubt that the exposure to sunlight in Cyprus,
together with his custom of drinking large quantities of milk,
were factors in precipitating a hypercalcaemic incident. This
led to his treatment with prednisolone, and the hypercalcaemia
was controlled by predisolone for the rest of his life.
The next question is: When did the cryptococcal infection

develop ? I find it difficult to be certain about this. There.
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FIG. I

FIG 1.-Section of part of lung showing grey
nodules scattered throughout the lung substance

with a slight preponderance towards the hilum.

FIG. 2.-Low power view of the nodules which are
confluent at times. consisting of avascular collagen
tissue. Note the abrupt change between nodules
and normal lung. (Weigert's Elastic Van Gieson.

x20.)

FIG. 3.-Mediastinal lymph node consisting of
nodular hyaline fibrous tissue. No granulomata or
large collections of lymphoid tissue are seen.

(Haematoxylin and eosin. X20.)

FIG. 4.-Section of meninges showing numerous
Cryptococci neoformans scattered throughout the
tissue. Some of the cryptococci were engulfed by
giant cells, of which four can be seen in this photo-

micrograph. (Mucicarmine. X 480.)

*
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FIG. 3
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FIG. 5.-Coronal section of brain show-
ing some of the discrete dark red

haemorrhagic areas.

FIG. 6.-Heart showing left ventricular outflow tract. Note the severe FIG. 7.-Low power view of non-coronary cusp showing the destruction
destruction of the aortic valve by vegetations. These vegetations were of normal architecture, and extensive vegetations on the ventricular

in the sinuses of Valsalva as well as on the ventricular surface. surface. The destroyed media of the aorta can be seen at the top ot
the photograph. (Weigert's Elastic Van Gieson. X7.)
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was an unexplained episode of fever, frontal headache, and
vomiting in January 1967. But the C.S.F. was reported as
normal at that time, and it seems unlikely that this illness
could have been cryptococcal; that, however, is a point for
discussion. The first clear evidence of cryptococcal infection
was the illness in August, after predisolone treatment had been
started. Did he perhaps have latent infection with crypto-
coccus which remained asymptomatic until he was put on
prednisolone ? This might have permitted the latent infection
to become active and cause the meningitis.

In relation to the meningitis, we had considerable diagnostic
difficulties until we found the cryptococcus. At first we con-
sidered the possibility of its being granulomatous, either sarcoid
or even possibly tuberculous. Could I ask Dr. Olsen whether
it is possible that the giant cells in the meninges might have
been a remnant of a sarcoid granuloma ?

Dr. OLSEN: I would have thought not. The individual
giant cells were widespread, and there was no evidence of any
granuloma formation whatever. No sarcoid granuloma was seen.
and only fibrosis was present in the other sites which I demon-
strated. Cryptococci produce this type of cellular reaction, and
I think that the giant cells were the result of cryptococcal
infection with no evidence of sarcoid in the meninges.

Professor SCADDING: The distribution of these changes was
mainly over the vertex.

Dr. OLSEN: Yes, mostly on the vertex but also on the base.
Professor SCADDING: One would expect to find sarcoid

granuloma predominantly in the basal meninges. Presumably
the meningeal changes must be attributed entirely to the crypto-
coccal infection. I suppose the next question is the treatment
of the cryptococcal infection.

Professor C. C. BOOTH (3): I presume the sarcoidosis was
one of the straightforward type that one sees in a young man ?

Management of Sarcoid
Professor SCADDING: It is a certainly well-recognized type,

but it may present a difficult problem of management. Funda-
mentally there is nothing to be done about a sarcoid infiltration
of the lungs except to suppress it with corticosteroids. Since
this suppression may require indefinitely prolonged treatment,
I see no real justification for it if the patient has no troublesome
symptoms. The difficulty is to decide when the symptoms are
severe enough to justify it.

Professor BooTH: What is the aetiology of the hypercalcaemia
in this situation ?

Dr. 0. M. WRONG (4): We have quite a few patients with
hypercalcaemic sarcoid sent to us because they get renal failure.
I expect it was caught fairly early in this case. I have seen two
patients who developed hypercalcaemia only when exposed to
sunshine. One of them was a Turkish-Cypriot living in
London who got it when visiting Cyprus. The other was a
man from Ealing, some years ago, who had renal failure with
sarcoidosis. The serum calcium was completely normal at the
time, but a few years later he came back again, having been
sunbathing in the West Country. He had corneal calcification
and was clearly hypercalcaemic. A lot of work has been done
on this syndrome, showing that these patients are extremely
sensitive to normal amounts of vitamin D, such as may be
obtained in a normal diet or obtained from fairly normal doses
of sunshine.

Professor R. E. STEINER (5): A fair proportion of these patients
have radiological evidence of calcinosis.

Dr. WRONG: Yes, I would have thought that histological
nephrocalcinosis-as in this case-is present much earlier than
radiological nephrocalcinosis.

Professor STEINER: The ones we have seen often have very
extensive radiological changes.

Dr. WRONG: I think the changes in the radiographs are
related very much to chronicity, and if the patient shows
nephrocalcinosis radiologically he has been hypercalcaemic for
a very long time.

Dr. OLSEN: Dr. Wrong, do you think that sensitivity to
vitamin D is the whole story, or do you think that sensitivity
to parathormone may be responsible ?

Dr. WRONG: This may be the case, but of course the action
of parathormone is very similar at several sites.

Professor BOOTH: The practical issue is that in your opinion
hypercalcaemia is a dangerous hazard of sarcoidosis, and
prednisolone is the right treatment.

Dr. WRONG: In fact, patients often respond to very small
doses. I would have thought that in this case prednisolone
might have been having an action in suppressing sarcoid tissue,
but that such large doses might not have been required to
suppress the hypercalcaemia.

Professor SCADDING: When his meningitis symptoms
developed the dose was being reduced to the smallest level that
would maintain control of the hypercalcaemia: and even afer
the cryptococcal infection was detected the possibility of
granulomatous meningitis remained.

Cryptococcal Infection

Professor Boomi: Quite an appreciable amount of predni-
solone was being given, and we have then to ask the question
which you posed as to whether cryptococcal meningitis was
related to steroid therapy. Dr. Darrell, can you help us here ?

Dr. J. H. DARRELL (6): I think it very probable that steroid
therapy did cause dissemination of cryptococcal infection, which
was almost certainly initially in the lung.

Professor SCADDING: There was no suggestion, Dr. Olsen,
of a cryptococcal granuloma in the lung ? Sometimes crypto-
coccus causes a localized and macroscopically obvious granulo-
matous mass in the lung.

Dr. OLSEN: No, there was no evidence of pulmonary
granuloma. In fact I scrutinized the lung slices most inten-
sively; nothing could be found.

Professor BooTH: So we had to resort to prednisolone in
this patient, who then developed a cryptococcal meningitis.
We were left with the question of the treatment of the crypto-
coccal infection.

Professor SCADDING: Amphotericin B is the only effective
drug that is generally available. Dr. Warrell, who actually
carried out the treatment, might like to cQmment on the
procedure he adopted.

Dr. D. A. WARRELL (7): When we started the treatment of
this cryptococcal meningitis amphotericin B was thought to
be the drug of choice. 5-Fluorocytosine is the most promising
of the newer drugs which have been tried. Professor Jack Utz
has used it with success in about 15 patients in the U.S.A.
Its main advantages over amphotericin B are, firstly, that it
can be given by mouth, and, secondly, that there seems to be
almost complete penetration into the C.S.F. Blood and -C.S.F.
levels were similar after oral administration in man. Thirdly,
most important, of course, it seems to be therapeutically
extremely effective after two to three weeks of treatment.
I should stress, however, that it has so far been used in only
a limited number of patients.

Professor SCADDING: In relation to the amphotericin toxicity,
it is interesting that at the post-mortem examination the bone
marrow had recovered so well. At the end of the period of
treatment the blood count had Shown that it was very
profoundly depressed.
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Dr. OLSEN: Did the patient have any bone marrow examina-

tion during the treatment ?
Professor SCADDING: No.
Professor BOOTH: So amphotericin B was all that you could

give this patient ; and an intravenous route of administration
was the only way it could be given and is being given.

Professor SCADDING: The drug is used much more exten-
sively in the United States than here, because there are so many
more cases of fungal infection--for instance, coccidioidomycosis
-that may call for such treatment. Anybody who has used
it regards it as an exceedingly unpleasant and arduous sort of
treatment both for the patient and for the doctor giving it.

Professor BOOTH: That takes us on to the final phase of his
illness, which was a staphylococcal septicaemia associated pre-
sumably with the entry of staphylococci through the site of
administration of the drug.

Secondary Infection

Professor J. F. GOODWIN (8): In order to diminish the risks
of secondary infection we change the site of the drip frequently
and do not use too long a tube. We use an antifungal cream
On the skin, so that if spores in the air settle on the site they
will not get up the tube. Scrupulous sterile precautions should
be used when changing the drip.

Professor STEINER: Was the aorta normal ? Because it
appeared to me on admission that there was some dilatation,
which came on suddenly.

Dr. OLSEN: There was some dilatation of the ascending
aorta but otherwise there was no abnormality.

Professor BOOTH: The final episode was presumably cardiac
tamponade.

Dr. OLSEN: Yes, that could have been so. The patient
underwent resuscitation. There was in addition purulent peri-
carditis. Rupture may have occurred at the time of resuscita-
tion, or it may have just preceded resuscitation and precipitated
the cardiac arrest.

Professor GOODWIN: His aortic valve was suddenly severely
damaged by acute infection, which would lead to very acute
left ventricular failure, and this, together with the pericarditis
and electrolyte disturbance, could well have caused cardiac
arrest. The arrest would be quite untreatable, because there
were two mechanical factors-tamponade and severe aortic
regurgitation-which would prevent effective resuscitation.

Professor STEINER: You have mentioned left ventricular
failure, yet the lungs were dry.

Professor GOODWIN: In acute aortic regurgitation the
left ventricle is unprepared, the diastolic pressure rises, and
this tends to cause the mitral valve to close prematurely,
which may actually protect the patient's lungs from the
effects of the high diastolic pressure and thus from pulmonary
oedema; but because he is left with no forward output he
cannot survive. I think this is what may have happened here.

Dr. OLSEN: May I just ask Professor Steiner one question ?
The improvement seen on the x-ray: is that often the case
in sarcoidosis ?

Professor STEINER: Very much so. I think the granuloma
must be a large one, to be obvious.
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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Pasteurization of Milk

Q.-Are all organisms, including viruses,
killed by the heat treatment (pasteurization)
of milk ?

A.-The minimum heat treatment condi-
tions laid down for the pasteurization of
milk' are as follows: not less than 145° F.
(62.80 C.) for at least 30 minutes with im-
mediate cooling to 50° F. (10° C.) or below,
or not less than 161° F. (71-7 C.) for at
least 15 seconds with immediate cooling to
50° F. or below. These conditions are
adequate to destroy all milk-borne pathogens
likely to occur in milk, with the possible
exception of Coxiella burnetii (Q-fever).2

However, some micro-organisms commonly
present in raw milk are not killed by
pasteurization. Bacterial spores, for example,
easily survive, and vegetative thermoduric
bacteria, which are commonly derived from
milking equipment, may also be found in the
pasteurized product.'

Viruses causing disease in man and
animals, with a few outstanding exceptions,
are sensitive to heat and readily inactivated
by the minimum pasteurization conditions

detailed above. The foot and mouth virus,
though inactivated by batch pasteurization
(62 8° C., 30 minutes), may survive to some
extent the high-temperature short-time treat-
ment (71-7° C., 15 seconds).'
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A.C.T.H. Gel

Q.-Does heating before using A.C.T.H.
gel that has been stored in a refrigerator cause
any loss of potency?

A.-The amount of heat needed to warm
corticotrophin gelatin injection (A.C.T.H.
gel) to body temperature is negligible and
will not significantly affect its potency.
Enough heat to melt the contents of a vial
stored at 4° C. can be applied by holding
the vial in the hand for about one minute.

Macular Degeneration
Q.-Is there any effective tecatmetw for

senile degeneration of the macila in which
there is no obvious arteriosclerosis ?

A.-Vasodilator drugs and lipotropic
agents have been claimed to benefit patients
with senile degeneration, but the evidence is
scanty. Some patients are helped by the use
of low-vision aids, and a simple hand-held
magnifying glass is often useful.

Excision of Pigmented Naevus
Q.-Is it necessary to recommend further

surgery to excise the scar and surroundings
when removal of a pigmented naevus has
been incomplete?
A.-Benign pigmented naevi are removed

for cosmetic reasons, and when excision has
been incomplete further excision is indicated
only if the remnant and scar are unsightly.
The remnant may grow larger, but its rate of
growth will be no greater because an excision
has been attempted nor is malignant trans-
formation more likely because of the interfer-
ence.
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