
27 September 1969

Clinicopathological Conference

A Case of Fungal Endocarditis
PRESENTED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

Clinical History
Dr. CELIA OAKLEY1: We are very pleased that Dr. Arthur
Hollman has agreed to come as our guest this morning, and we
don't doubt that he will assess the case (Case No. 306663;
P.M. No. S. 68/68) with authority and dispatch. The students
on the Postgraduate Course have already been exposed to the
problem.

Dr. A. HOLLMAN2: As Dr. Oakley has said, this is a guessing
game; but there is another aspect, and that is the tragedy of
a young woman aged 31 dying after two cardiac operations and
leaving a young child, aged only 4, motherless.
A heart murmur was first noted, we are told, after she had

meingococcal meningitis at the age of 13. This might only
mean that a pre-existing murmur was discovered by accident
because of the illness. However, it just makes one wonder,
right at the very beginning, what was the nature of the aortic
valve lesion which this patient-as we shall see later-clearly
had. Could she have had a bicuspid aortic valve which became
infected with the meningococcus and later perforated ?

She was seen at Hammersmith at the age of 29, referred by
Dr. Lewes, of Bedford, on account of severe aortic regurgitation.
The physical signs were those of severe aortic reflux, and,

though we are told that she was asymptomatic, the left
ventricle was clearly getting into trouble at this time because
there were loud filling sounds-a 4th and 3rd sound gallop.
An interesting comment is that there was an " audible aortic
valve closure sound." She had a very large heart.

Professor R. E. STEINER3: The chest radiographs taken on
her admission in 1965 (Fig. 1) showed that for a woman of her
age the heart was quite large, with a very enlarged left ventricle.
The other feature was the very dilated ascending aorta and
arch.

Dr. HOLLMAN: The electrocardiogram (Fig. 2) was alto in
keeping with long-standing aortic regurgitation, though the
still upright T waves suggested less advanced left ventricular- t @ so wi ---go
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FIG. 2.-Electrocardiogram of 29 July 1965, before first operation show-
ing a high voltage in left ventricular leads, but a nearly normal QRS-T.

changes than we often see in such patients. In severe aortic
incompetence the second sound is usually inaudible because the
cusps fail to appose. The presence of aortic closure suggests
that the cusps are apposing, and hence that incompetence is
occurring through a perforation.

Operation
On 11 July 1966 the aortic valve was successfully repaired

using fascia lata, and, though a soft regurgitant murmur
remained, the normal pulse pressure indicated that the remain-
ing leak was mild. Three months later she began to get
extremely distressing attacks of chest pain with breathlessness,
and with each attack she felt she was going to die. What do
they mean ? They were provoked by going out in the cold,
and also by turning over in bed, which makes one think that
something was flopping about inside the heart.
But things inside the heart are not like apples in a bucket of

water; they don't just move passively, there is a tremendous
blood flow. In the aorta in particular, with such high pressures,
one wouldn't think that posture would make much difference
if something was loose. Nevertheless, the only sense I can make
of these attacks is that a piece of fascia lata had perhaps become
detached from wherever it was put, and that when she was
in certain positions it flopped over, obstructing a coronary
artery, perhaps the left, giving these symptoms. It may be
relevant that at this time, very soon after the operation, there
was now severe aortic incompetence. I wonder why she wasn't
reoperated at this time-after all, the indications for operation
were exactly the same as they had been three months previously,
with the addition that she had bad symptoms. However., she
kept well for nearly another year, and this in spite of severe

aortic incompetence. The investigations shown on the protocol
are not very interesting. The serum lactic dehydrogenase is
elevated, but I have no practical experience of this test, so I
don't know what it means-and I don't think it matters.

In 1967 Dr. Alan Johnson, of Southampton, saw this patient
for the first time, and he admitted her to hospital on 13 July.
She had a rigor, painful red spots on the buttocks and foot,
and numbness in the right leg; her fever was up to 1000 F.

(37.80 C.). Cultures of her blood and urine were negative, and
the white blood cell count was 17,000 to 20,000/cu. -mm., with
an eosinophilia. She was treated with very large doses of
penicillin, and I suspect that with 24 million units going in
daily it was put in by an intravenous catheter or at least an

indwelling needle, because to put in that amount intra-
muscularly is very painful indeed for the patient.

This story from now on is obviously going to be one of
bacterial endocarditis or some other form of endocarditis.
What stands out now, and again later, is that, though she had
embolic episodes, fever, and eosinophilia, she had persistently
negative blood cultures.
On 25 July treatment was changed to tetracycline. This was

a very surprising move indeed for a patient who is apparently
thought to have bacterial endocarditis, because tetracycline is
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only a bacteriostatic drug, it is not bactericidal, and it is usually
completely useless in the treatment of bacterial endocarditis.
Now Dr. Johnson must have had a very good reason for doing
this, and I suspect his reason was that he thought it a case of
Coxiella endocarditis-I believe this is the latest term-as plants
keep changing their names, so do bacteria-and this has changed
from rickettsial endocarditis to Coxiella. He can tell us later
on if that was his reason.

Readmission to Hammersmith

She came back to Hammersmith Hospital and on examina-
tion she had the features of arterial obstruction in the right leg.
For a woman of this age and with this history the disease surely
must have been embolic. It must have been a pretty big
embolus to obstruct the femoral artery. It is unusual in
bacterial endocarditis to get an embolus of that size.
On examination in August 1967 there was an eosinophilia,

and we might just pause for a moment and ask ourselves what
this means. We see eosinophilia in people who have a worm

infestation. I suppose the world over that is its commonest
cause. It is also seen with so-called allergic conditions, such
as bronchial asthma, and in odd infections, fungus infections,
for example; and one sees it in some of the collagen diseases.
In the context of bacterial endocarditis it directs our attention
to the possibility of a fungal infection. The sedimentation rate
was high; it later became normal, but it was high at this time,
the protein strip was not informative, blood cultures were again
negative, and complement fixation to Coxiella was for the first
time negative. She then developed pain in the right hypo-
chondrium and had a laparotomy; a normal appendix was
excised. Maybe they found evidence at that time of mesenteric
arterial occlusion, and perhaps we will be hearing about that
later on. It is quite interesting that in one of the cases in the
literature of fungal endocarditis an exactly similar thing
happened. The more I read through this protocol the more
I begin to think along the lines that the aortic valve was
infected with a fungus, probably a monilia.
Things went from bad to worse after this. She was again

given enormous doses of antibiotics against Gram negative and
Gram positive bacteria, and apparently without any great result,
because she was soon back at Hammersmith again with fever,
and again negative blood cultures, perhaps not entirely sur-
prisingly, even if this were bacterial endocarditis, after so much
in the way of antibiotics. Coxiella was again on their minds,
because they checked the antibodies once more.

Why the sedimentation rate was 6 mm. I don't know, as
apparently she was not in congestive cardiac failure, which is
about the only thing that was likely to bring down a high sedi-
mentation rate apart from the cure of the disease. It doesn't
look as though the disease had been cured, because in Decem-
ber, two months later, she had another large arterial embolus
in the right axillary artery. This was removed. Now, if some-
one with what is believed to be endocarditis has an embolus,
and it is removed, it is criminal not to get it sectioned. It can,
on the odd occasion, give the answer to the underlying patho-
logical process. For example, heart myxomas have been diag-
nosed in this way. The pathologist no doubt will be telling
us about the examination of the embolus later on.

Then she got a recurrence of her chest pain, with breathless-
ness, perhaps not surprisingly, because if she was throwing off
emboli at this rate there might well be some in the coronary
circulation (Fig. 4). A tender lump on the right hand is further
evidence of continuing endocarditis and again eosinophilia is

present. I think that at this stage it was decided to operate
once more, not so much to correct the aortic incompetence,
because, as I pointed out, this could very well have been done
when the aortic incompetence got worse only three months
after surgery in 1966 (Fig. 3). I would guess that the decision
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to operate again was taken in a desperate attempt to cure an
antibiotic-resistant infection of the aortic valve. It is very sur-
prising to me indeed that she got cardiac arrest after induction
of esthesa. One sees this in people with a restricted cardiac
output of severe degree-for example, a person with severe
cardiac tamponade. One only has to wave the gas in front of
their faces and they get a cardiac arrest, because they depend
on muscular effort to suck blood back into the thorax; they
must do this to get cardiac filling. One sees it if large doses
of thiopentone are given to someone with severe mitral stenosis.
But this lady did not have a condition with a restricted cardiac
output and she was not in congestive heart failure, so why did
she arrest ? I think this may be a clue to the fact that she had
had coronary emboli.

FIG. 4.-Electrocardiogram of 9 January 1968, before second operation,
showing little deterioration compared with the one of two years earlier.
At no stage had intervening electrocardiograms shown evidence of focal

damage.

Dr. Hollman's Diagnosis

So, to recapitulate, I think this lady started off with a con-
genital bicuspid aortic valve, and as a result of a meningococcal
septicaemia she had a perforation of the valve, and this led to
severe aortic incompetence, necessitating surgery. Following
operation she got culture-negative endocarditis-the commonest
cause of this is bacterial endocarditis, but the rarer ones of
course are more interesting and these include coxiela and
fungal infections. I select this as a fungus infection of the
aortic valve because, chiefly, of the very large emboli she was
throfiring off. These fungal endocarditides have an enormous
amount of vegetation and are notorious for blocking up really
big peripheral arteries. Coxiella has been virtually excluded
anyway by the serological tests. Which fungus is it ? I think
it would be going too far to ask me that-I don't think I can
diagnose this fungus from the protocol, but Candida abhicazns
is the commonest, and I would plump for a candida endo-
carditis. I have very little doubt that, as with all good C.P.C.s,
important information has been deliberately withheld from the
protocol, and I would be very surprised indeed if this lady
had not been treated with amphotericin B, which is the only
known agent against this condition.

Dr. OAKLEY: Thank you very much.
Professor J. F. GoODwIN4: I should like to ask you one

question. Why did you say that the aortic valve was con-
genitally abnormal ? This was an acute septicaemia, presum-
ably, and might have affected a normal valve, might it not ?

Dr. HoLLMAN: I am probably wrong here, but I would have
thought that the only time a normal heart valve became infected
was when there was a really good-going septicaemia with some
beastly organism, and I don't think a meningococcus would
come in that group.

766 ,27 September 1969 Clinicopathological Conference
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FIG. 1.-Postero-anterior and left lateral chest radiographs taken 29 July 1965, when she was first seen. It shows considerable enlargment
of the left ventricle and ascending aorta. The left atrium is of normal size and there is no evidence of left ventricular failure.................... ........... ...
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FIG. 5.-The three resected
aortic cusps. The right coron-
ary cusp (top) shows the de-
structive large polypoid ex-
crescence typical of fungal

endocarditis.
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FIG. 6.-Photomicrograph of aortic valve
vegetation showing fungal colonies in suc-

cessive layers. (Grocott's silver. X 83.)

FIG. 7.-Details of Fig. 6, showing septate,
branching hyphae, and chlamydospores of

Aspergillus. (Grocott's silver. x 308.)

3

FIG. 8.-Photomicrograph of aortic valve
vegetation showing granulomatous reaction.
Destruction and phagocytosis of fungi is

present. (P.A.S. X308.)

,.r

FIG. 9.-Photomicrograph of axillary artery
section showing a mycotic granuloma in the
intima (upper right). (P.A.S. X83.)
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Clinicopathological Conference

Dr. OAKLEY: May I ask one question. Were you surprised
that the Candida which you postulate did not grow from the
blood cultures?

Dr. HOLLMAN: Yes, I was. Candida grows freely, without
any special attention, on the blood agar plate. It is a good
point, and I don't know the answer to it.

Post-mortem Findings

Dr. B. N. DATTA5: The embolus removed from the axillary
artery in December 1967 was found to be almost entirely made
up of a mass of fungal hyphae. Also included in the embolus
were fragmented elastic tissue fibres, suggesting that the
embolus arose in the aortic valve or the endocardium.
The aortic valve cusps were resected in January 1968, and

the right coronary cusp (which was the site of the original tear
and fascia lata repair) was found to be almost completely re-

placed by a large nodular excrescence, measuring 26 x 22 x 15
mm. (Fig. 5). This was soft, greyish-brown, and friable, and
projected out on either surface of the cusp. Sections showed
the vegetation to be composed of masses of fungus showing long
slender septate hyphae, with angular branching and a number
of chlamydospores. The morphology was consistent with
aspergillus (Fig. 6, 7). A histiocytic reaction with phagocytosis
and destruction of fungus was present in many foci (Fig. 8).
A sample taken for mycological studies was identified later as

Aspergillus sydowi. The remaining two aortic cusps showed
mild thickening and calcification.

Subsequent to this the patient died, and necropsy was per-

formed by Professor Donald Teare, who very kindly made
available the heart and blocks of other organs.

The heart was hypertrophied (weight 530 g., left ventricle
18 mm. and right ventricle 7 mm.), with dilatation of the left
ventricle. The aortic valve homograft and the operation area

in the aorta were satisfactory and clean. No more vegetations
were present. The aortic leaflet of the mitral valve was mildly
thickened. This was considered secondary to the aortic valve
disease. The coronary arteries were patent, and no evidence of
coronary embolism or myocardial infarcts was found. The
lungs showed large areas of collapse as well as evidence of mild
pulmonary hypertension, on both macroscopic and microscopic
examination. All other organs were found to be normal. No
systemic fungal embolization was found. The segment of the
axillary artery which was the site of the previous embolectomy
showed a minute focus of residual infection, with a fungal
colony surrounded by a histiocytic reaction in the intima
(Fig. 9).

Pathologist's Diagnosis

(1) Post-cardiotomy fungal endocarditis of aortic valve
(Aspergillus sydowi).

(2) Systemic mycotic emboli major arterial trunks-femoral
and axillary and possibly mesenteric.

(3) Hypertrophy and dilatation of both ventricles, especially
left.

(4) Mild pulmonary hypertension and collapse.
(5) Mild passive congestion of liver, spleen and kidneys.

Discussion

Dr. OAKLEY: May we hear Professor Garrod's views ?
Professor L. P. GARROD6: I am a locum in this matter for

Dr. John Darrell, who has been doing this work. The only
material from which we got anything positive was a portion

E
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of the vegetations on the heart valve, obtained at necropsy. A
suspension of the material showed a mycelium which you
have already seen in the histological sections. Culture was

grown on Sabouraud's medium ; the colony assumed the bluish-
grey colour which is apparently characteristic of Aspergillus
sydowi. The identification was made for us by Murray from
the Mycological Reference Laboratory. This organism is a

known but rare pathogen. It has never, so far as I am aware,
been recorded as responsible for endocarditis. If I might just
make two further remarks about this, it is quite understandable
that the blood culture was negative, because an aspergillus
grows in masses from which fragments are by no means readily
detached. Small and numerous fragments must come off if a
positive culture is likely to be obtained. On the other hand, in
a candida endocarditis the morphology of the fungus is entirely
different-it consists largely of yeastlike bodies which are

readily detached-and I am quite sure that had this been a

candida endocarditis there would have been positive blood cul-
tures, and the condition would have been diagnosed at a much
earlier stage.
The other point of interest is where did the fungus come

from ? The patient had had large doses of several antibiotics,
and this is known to predispose to fungal infection very
strongly. In regard to the portal of entry: this is a very wide-
spread organism, and it could have been either inhaled or
swallowed. Pulmonary aspergillosis is sometimes a complica-
tion of peptic ulcer. There doesn't seem to be any history in

this patient of a gastrointestinal lesion which could be thought
to be the portal of entry.

Dr. OAKLEY: I am very puzzled on several scores and I
should like clarification. I really want to know when it was

that this girl became infected. There seem to be two possi-
bilities-protracted courses of broad-spectrum antibiotics in
large doses are well known to predispose to fungal infection.
Yet these were started only because of the curious illness which
might already have been caused by fungus. Fungus might have
got in at the actual time of the valve repair and might explain
the attacks of angina. These started within six weeks of her
discharge from hospital, and at a time when she was still well,
though her valve had broken down. So perhaps an infection
introduced at the time of surgery might have been responsible
for the breakdown of a repair which was initially satisfactory,
as well as for angina from coronary embolization of fungal
mycelium.

Alternatively, I suppose the fascia lata might-as Dr. Holl-
man suggested-have been redundant or become detached, and
itself have been the cause of intermittent coronary occlusion
or even embolization. I am not sure whether she was infected
with fungus all along or whether this was secondary and
occurred only after she had been given antibiotics. I don't
think that she had anything except ampicillin for a sore throat
before she came under Dr. Johnson's care with clinical evidence
of infection for the first time.

Dr. A. M. JOHNSON7: I feel I should confess that I have
been very non-contributory in this case, and am likely to

remain so, because I saw this girl the day before I left on

vacation. She was admitted at my suggestion to the chest
hospital under the care of my surgical colleague Ian McMillan,
not the least reason being that he has a very close liaison with
this hospital. She was a rather reluctant patient whom I, for
one, was anxious to see returned to Hammersmith at the first
possible moment.

Dr. Hollman's conjecture at the reason for tetracycline being
started in her case was absolutely correct, as I learnt on my

return from vacation, and I myself was initially puzzled by the
course of action which had been taken. I therefore have very

little to add. I should like to ask-she had quite a degree of

fever, and I wonder is this usual in Aspergillus infections, in

pulmonary aspergillosis, for example ?
Dr. G. W. POOLE8: In the syndrome of bronchopulmonary

aspergillosis1, the allergic type of syndrome, fever is a highly
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characteristic feature. The patient often comes in with a

dramatic onset of what appears to be atypical pneumonia with
an eosinophil count of at least l,OOO/cu.nm., and very often
initially expectorates a plug of mucus containing Aspergillus.
Thereafter a secondary bacterial infection is easily treated and
the yvhole syndrome subsides quite quickly. Fever is certainly
a very characteristic feature of the initial picture.

Sensitivity

Dr. OAKLEY: Retrospectively, all the constitutional signs in
this patient could be explained simply by sensitivity, could they
not ? An eosinophilia and a fever; she had no splenomegaly
and absolutely nothing else. Indeed her protein strips were

highly unimpressive and her sedimentation rate, having been
high initially when she had more florid evidence of sensitivity,
became normal. So perhaps this was an extremely indolent
infection producing no constitutional signs at all until she
became sensitive to the organism. She then developed the more
florid illness, but even that then regressed again. Perhaps one

could use this argument as suggestive evidence that she was

infected right from the time of surgery, when the fungus was

In the air of the operating-theatre, contaminated the fascia
lata as it was being cleaned, and was then put into the heart
valve.
Dr. POOLE: Should this arise again examination for precipi-

tating antibodies and aspergillin skin tests might help.
Dr. OAKLEY: I am afraid that, though we thought of fungus

right from the time of her overt endocarditis, I was completely
put off by the failure of the organism to grow. I had only
thought in terms of Candida, but I thought that fungi all grew
readily. After all, blood cultures are meant to be sterile, and
anything that grows consistently is a pathogen. Nothing grew,
and this put us right off. She did not have amphotericin B
until after the occurrence of the axillary embolus, when she
was started on it as a last and desperate measure. One other
point is that when the patient returned so soon after her first
operation with evidence of recurrent aortic incompetence we

did, of course, seriously consider reoperation. She was very

loath to have anything further done, and by the time she came
to outpatients felt that the attacks were becoming less frequent.
With Mr. Cleland we agreed to keep her under close observa-
tion but not to press surgery upon her at that juncture.
We might have saved her had she had another operation
then.

Professor GOODWIN: Could I ask you a point arising from
that ? We were a little puzzled by the attacks of chest pain. I
wonder if, in view of your suggestion that there was a very
indolent process going on for a long time, she could have had
some massive fungus even at that time blocking the coronary
arteries. I should like your views on that, and also those of
Dr. Hollman.

Dr. OAKLEY: It may have been something of that sort. The
repaired cusp, which initially closed competently and concave

upwards but with lots of redundant material, may have subse-
quently folded on itself, so allowing both reflux through a

central deficiency and occlusion of a coronary ostium at
the same time. I think that is quite a likely explanation
also.

Professor GOODWIN: But in this patient wasn't it just a cusp
advancement rather than a total valve replacement ?

Dr. OAKLEY: Yes, there was a big tear in one cusp, and I
imagine that after the fascia lata advancement that cusp became
larger, longer, and redundant. It is usually made over-long
for safety's sake.

Professor GOODWIN: I wonder if everybody is absolutely
clear about the background of fascia lata aortic valve replace-
ment ?

BRITISH
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Fascia Lata Repairs
Dr. OAKLEY: Fascia lata was introduced by Senning for the

repair of aortic valves. It is a natural material, vascular, and
much thicker and stronger than normal aortic cusp tissue.
This probably is the reason for the failure of single cusp re-

placement. Once Teflon was quite popular, and it was found
that these repairs always failed, not only because the Teflon
prosthesis might stiffen or break, as indeed it did, but also
because a single Teflon cusp damaged the remaining normal
cusps. That is the reason for giving up single cusp replace-
ment. Fascia lata has been used to extend cusps and for total
valve replacement. If the cusps are over-elongated, so that
there is a lot of extra material, the valve will still be perfectly
competent. The initial repairs were done with extension of
deficient cusps, retaining the natural hinge. These operations
were not successful because of recurrence of aortic incompe-
tence. The current feeling seems to be that if fascia lata is
used it should be used to replace the entire valve, rather than
just to use it for cusp extension. There is also some suggestion
that the fascia lata valve becomes infected rather readily. We
believe that there is a place for fascia lata aortic valve replace-
ment, but that it must truly be a replacement if it is going to

be successful.
Dr. E. D. WILLIAMS9: Are any precautions taken to sterilize

the material removed ?
Dr. OAKLEY: No. It is simply taken from the patient-cut

into shape and sewn straight into the valve.
Dr. WILLIAMS: There is a point I should like to ask Pro-

fessor Garrod. He was implying that antibiotic therapy made
one more susceptible to fungal infection. I can see this for,
say, a skin ulcer. I think if it is so for a heart valve it carries
the implication that all of us periodically get little episodes of
" fugaemia." Is this true ?

Professor GARROD: I have no evidence of that at all, but I
don't quite see the force of your argument. We have got to
assume that the fungus has got there somehow, and the presence

of antibacterial antibiotics in the blood is apparently a stimulus.
Dr. WILLIAMS: So you would assume that the fungus

probably got there during the original operation ?
Professor GARROD: I wouldn't go as far as that. It is a very

long history. I would have thought it possible there was a

" fungaemia " in September 1967, when she first became
febrile.

Dr. OAKLEY: May I suggest that the portal of entry might
have been the mouth ? Probably this Aspergillus was in the
mouth and entered the blood stream in the usual way-she had
four teeth remaining.

Professor GOODWIN: This is a very difficult subject. I
recently had a patient who had a Streptococcus tiridans infec-
tion on a heavily calcified aortic valve after a dental extraction.
This man received large amounts of penicillin, and as he proved
to be sensitive to streptomycin he was then having, I think,
kanamycin instead. Despite this he ran a low-grade fever, but
with no evidence of emboli. We went on doing blood cultures,
and after a time two reports came back of a weak growth of
fungus, which was suggested as probably due to contamination.
We were faced with the problem of whether to give him
amphotericin or have his aortic valve removed surgically. We
felt that neither of these things was right at the time, and we

went on with the cultures, but no more fungus was grown. He
had no emboli, his haemodynamic condition remained about
the same, until he suddenly developed acute pancreatitis and
a haemorrhagic syndrome, and he died. At necropsy his aortic
valve was covered with fungus. I don't yet know what the
fungus was, but I think this is an interesting contrast to today's
patient, because we had a patient with a previous bacterial
infection, who was receiving large amounts of antibiotics,
getting a secondary fungus infection but not having multiple
massive emboli.
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Professor GARROD: I should be very grateful if I might
comment. I have heard this story, and I was astonished that
anybody should have suggested that Candida in a blood culture
could be a contaminant. I don't know who made that com-
ment, but I would profoundly disagree with them. I would
say that Candida in a blood culture is most unlikely to be a
contaminant; it is almost certainly a true bill.

Professor GOODWIN: It was, in fact, Candida ?
Professor GARROD: Yes. I couldn't tell you which species,

though possibly tropicalis.

Angina

Dr. J. R. HOBBS10: Returning to your point about the
angina, the serum lactate dehydrogenase showed an elevation
on four occasions, and in three over 75 % of the L.D.H. was
heat stable. This type of isoenzyme is found in heart muscle
and in red cells. Since she never had any evidence of haemo-
lysis, this suggests she did have episodes of cardiac ischaemia,
which fits in very well with your theory about shutting off the
coronary orifice.

Dr. HOLLMAN: This all goes to show I ought to look up
the books and learn what these things mean before I come to
a C.P.C. This is a ghastly disease, because it is very difficult
to cure fungal endocarditis. It seems to have been a primary
fungal infection, because she didn't have proved bacterial endo-
carditis, as with other cases which have been reported, getting
fungus on top of bacterial endocarditis after they have had a
lot of antibiotic treatment. I too am unclear why antibiotic
treatment should predispose to a fungal infection, and from
what little I have read in the literature I gather other people
are also unclear about the mechanism. Probably the fascia lata
attracted the fungus to it. Many of the patients reported with
this condition have foreign material in the heart, and I just
wonder why Mr, Cleland in closing a hole in an aortic cusp
didn't use a homograft cusp rather than fascia lata.

Dr. OAKLEY: We weren't using them at that time.
Dr. WILLIAMS: Could we ask you whether you think that

the valve repaired with fascia lata is more susceptible to fungal
infection than other types of valve repair ?

Dr. HOLLMAN: My own personal opinion is useless, as I
have never seen a patient with fungal endocarditis, but on
reading a little bit of the literature during the last few days the
answer is "yes " for forms of foreign material in the heart.
Then you will immediately say that fascia lata is not foreign,
as it is the patient's own, but it is foreign to the heart,
isn't it ?
Dr. HOBBS: In your reading did you notice whether the

serum gammaglobulin levels were elevated in the patients ?
Our experience is limited to the present case and one other
patient with Candida endocarditis, and both had normal
gammaglobulin levels.

Dr. HOLLMAN: I suppose I am just old-fashioned and
reactionary, but I don't go much for the serum proteins in
cardiology.

Dr. HOBBS: I take an interest in gammaglobulins in endo-
carditis and have collected 18 cases of rickettsial endocarditis
in this country: every one of them had a raised gamma-
globulin. We have collected about 28 cases of subacute bacterial
endocarditis due to various bacteria, and all but two had a
raised gammaglobulin. The fact that the gammaglobulin was
not raised therefore suggests to me an unusual kind of endo-
carditis. Experience in the immunological deficiency diseases
indicated that humoral antibodies play an important role in
defence against pyogenic bacteria, whereas in the fungal diseases
it appears the cellular defence mechanism is all-important.2
Perhaps this is why, the fungi hanging on the valve are so
difficult to reject.

Time of Operation
Dr. OAKLEY: This, then, was the very dreary result of an

operation on an almost asymptomatic girl. We know that
severe aortic regurgitation is a very sinister condition in which
death can occur very rapidly after the development of symp-
toms or even in an asymptomatic patient. At this point Dr.
Lewes, who kindly referred her, might defend his-and indeed
our-recommendations that this patient should have her
valve dysfunction corrected before she developed serious
symptoms.
Dr. D. S. LEWES": May I first congratulate Dr. Hollman

on a brilliant presentation of the case and also thank Dr. Celia
Oakley for asking me to come down ? This lady was 25 when
I saw her, and Dr. Hollman asked why she was originally
referred. The reason was that she was a laboratory technician
who had been in Kenya and she was very well until the year
before I saw her. At this time she had had an encounter with
a burglar, and after struggling with him developed her first
symptoms of early left ventricular failure. She was acutely
breathless and had gross palpitation. She was referred to me
when she came to England because the question had been
raised whether she was thyrotoxic. But when I saw her she
obviously had gross aortic incompetence; in fact she showed de
Musset's sign. She had pulsation of her retinal arteries, which
was very striking, and the thing that interested me was that,
following the attack of acute breathlessness after this experience
in Kenya, she was subsequently playing badminton, tennis, and
undertaking vigorous activity without further cardiac symp-
toms. One felt that she was euthyroid, despite the fact that
aortic incompetence without evidence of heart failure may raise
the metabolic rate by about 30% and may display many features
that one associates with thyrotoxicosis. I really was a bit
worried about this early attack of breathlessness, and I tried to
persuade her to reduce really energetic exercise, but she kept
on. One interesting point on clinical examination was that
she showed what I thought was a true Austin Flint murmur:
a mitral diastolic murmur, unaccompanied by a thrill, heard
in nonrheumatic aortic incompetence. She had a gross left
ventricular strain pattern, high voltage, and, on screening, very
considerable aortic dilatation-particularly the root-and left
ventricular enlargement. I did not see her again until 1963,
when she was four months pregnant; she went through this
pregnancy uneventfully. When I next saw her, in 1965,
though there was no real increase in her cardiac symptoms,
there was an increase in left ventricular strain pattern. I was
worried about this girl's future, and I felt that this was the
stage, when she did not really have very much in the way of
symptoms, but because of increasing deterioration on the
E.C.G., that I should refer her to Hammersmith.

Dr. OAKLEY: I think it is time to sum up. She had aortic
incompetence which had probably resulted from meningococcal
infection at the age of 13. She then had a fascia lata repair
which became infected with this very unusual Aspergillus which
was the cause of her death. It is possible that we could have
saved her if we had acted more promptly.
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We are grateful to Professor J. P. Shillingford and Dr. E. D.
Williams for assistance in preparing this report, and to Mr. W.
Brackenbury for the photomicrographs.
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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Pigmented Naevus

Q.-What are the indications for the
prophylactic excision of a clinically benign
pigmented naevus ?

A.-Excision to prevent the development
of malignant melanoma in a benign pig-
mented naevus is indicated only in the very
rare anomaly of giant pigmented cellular
naevus of the newborn, which requires major
plastic surgery. The very common pig-
mented naevi-the average number per per-
son is 15 to 20-so rarely become malignant
that it is neither practicable nor logical to
excise them. The incidence of malignant
melanoma is 3 per 100,000 people per year,
and not all these develop from pre-existing
pigmented naevi.
To prevent other complications of naevi,

such as infection and haemorrhage, it is
sometimes practicable to excise those pig-
mented naevi that protrude and are exposed
to frequent trauma, particularly from
abrasion, shaving, or friction of clothing, but
there is no evidence that naevi subject to
damage are more likely to turn malignant.
Pigmented naevi from which coarse terminal
hair grows are liable to periodic inflammation
as a result of hair-plucking, and these may
also merit excision.

Demodex folliculorum
Q.-What is the pathogenicity of Demo-

dex folliculorum when it can be recovered
freely from skin follicles on the nose which
are a constant site of minor inflammatory
lesions ?

A.-Demodex folliculorum has been de-
scribed by Marples' as occupying a unique
position in that it is the only species which
can be regarded as constituting a normal
fauna for the skin. This is based on reports
that the mite can be recovered from the facial
skin of between 50 and 100% of all adults
examined, from 50% of older children, from
10% of younger children, and not at all from
children under 5 years of age.
A good supply of sebum seems to be essen-

tial for the existence of the mite, its most
favoured habitat being pilosebaceous units
with large sebaceous glands on the face,
though it may sometimes be found elsewhere
on the body surface, provided there are
pilosebaceous units. The males move on the
surface, fertilization of the females takes
place in the follicles, and egg deposition
occurs in the sebaceous glands.' Similar

mites colonize the skin of other mammals,
causing follicular mange or otitis externa.

In one series the mite was recovered from
the skin of 28% of non-rosaceous adults and
from 88% of rosaceous adults. In the latter
the infestation may be considerable, with six
or more mites recovered from one follicle and
with infestation of the ciliary follicles in
some cases of blepharitis. Demodex infesta-
tion is not a feature of acne vulgaris, but it
may well be responsible for some banal non-
specific papules about the face.

In rosacea sulphur incorporated in various
vehicles remains the topical treatment of
choice, and as the rosaceous papules lessen
(but not the flushing tendency) so the demo-
dex count diminishes. It may be that the
skin of rosaceous individuals is ideal in all
respects for mite survival and multiplication,
or it may be that the skin of the rosaceous
patient becomes sensitized to the mite or to
some product of it. Unfortunately, attempts
to breed them in vitro for test purposes have
not yet succeeded.
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Foetal Rubella Antibody
Q.-Is it possible to prove whether con-

genital cataracts and microcephaly in a child
aged 21 were due to a rubella infection in
pregnancy by demonstrating specific immune
globulins in the infant, or by some other
means ? Presumably their presence in the
mother would be inconclusive?

A.-The demonstration of specific immune
globulins in an infant aged 21 with con-
genital cataracts and microcephaly is of less
value than rubella antibody studies at this
age. A great majority of infants with con-
genital rubella are born with high levels of
rubella-neutralizing or haemagglutinin-
inhibiting antibody,' which persist for many
years and in many cases probably indefinitely.
Most of these infants also have markedly
elevated levels of immunoglobulin M in the
blood at birth.
IgM is a macroglobulin which does not

normally cross the placenta and results from
foetal antibody production. IgM persists at
a high level for the first 3 to 4 months of
life, by which time it tends to fall to the
range found in normal infants not exposed
to intrauterine infection. Since naturally
acquired postnatal rubella is uncommon

between 6 months and 4 years,' the finding
of rubella antibody in a child aged 21 with
defects compatible with congenital rubella is
highly suggestive of intrauterine infection.
The only way of making certain of the

diagnosis is to investigate such cases at an
earlier age. If the cataracts are operated on
it may be possible, even at 2j years of age, to
isolate virus from the cataractous material.'
It is correct to say that the presence of anti-
body in the mother would be inconclusive.
Absence of maternal antibody, however,
would eliminate the diagnosis of congenital
rubella.
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Iron-dextran and Sarcoma
Q.-In 1964 it was stated' that the possi-

bility could not be dismissed that some
humans injected with iron-dextran would
eventually develop sarcoma at the site of
administration. Can this possibility noOw be
discussed or is it still too soon to be sure ?

A.-Iron-dextran and other macromolecu-
lar preparations of iron designed for paren-
teral administration first came into widespread
clinical use in the late 1950s. In the
absence of relevant data it can be no more
than guessed that the minimum induction time
for carcinoma at the site of infection in man
might be 15 to 20 year§. It is therefore still
too soon to be sure that the parenteral
administration of such compounds does not
entail a risk of sarcoma-induction in man.

Since there is no systematic prospective
study in progress of individuals treated with
iron-dextran, the first indication of an
increased risk of the induction of sarcoma
must depend on simple clinical observation.
It is most important therefore that cases of
soft-tissue carcinoma of the commonly used
injection sites-for example, buttocks and
upper arms-should be investigated with a
view to the possible role of iron macro-
molecular complexes in their aetiology.
The present status of the problem has been
the subject of a recent short but comprehen-
sive review.'
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