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Clinicopathological Confrrence

A Case of Staphylococcal Septicaemia with Endocarditis and Cerebral
Abscess

DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

Clinical History
Dr. 0. M. WRONG: The patient (Case No. 297452; P.M.
No. 11133) was a surveyor's mate aged 36 at the time of his
death. His past history contains no details of importance
except that he was invalided from the Navy three years
previously because of a strained back. He had not had
rheumatic fever.
The first symptoms of his fatal illness were on 1 December

1964, when he became tired and lacking in energy, had a rigor,
and was noted by his wife to be confused in the evening.
Next day he had diarrhoea and vomiting, and his fever con-
tinued; his practitioner gave him tetracycline. The fever and
confusion continued, and at times he had hallucinations. On
4 December he complained of headache and pain in the central
lower chest. His doctor arranged a blood culture on 10
December, and this subsequently grew a coagulase-positive
staphylococcus resistant to penicillin but sensitive to erythro-
mycin and methicillin. He was therefore admitted to the local
hospital on 12 December, and was then described as being
delirious, with slight neck stiffness but normal fundi and
reflexes, and with haemorrhagic infarcts of several fingers and
toes and some skin areas on the trunk. He already had signs
of aortic regurgitation, and the jugular venous pressure was
raised. There were also signs of consolidation at the right
lung base. Two days later a lumbar puncture was performed:
the fluid was straw-coloured and contained 200 mg. protein/
100 ml., 70 mg. glucose/100 ml., and 106 white cells/cu. mm.,
of which 70% were polymorphs. Culture was sterile. Although
he was incontinent of urine, his urine output was noted to be
scanty, and on 15 December his blood urea was found to be
243 mg./100 ml., and his serum potassium 3.7 mEq/l. Because
of his uraemia he was transferred here on 17 December.
On admission he was desperately ill. He lay most of

the time with his eyes shut, but would mumble a few incom-
prehensible words if questioned. He showed typical uraemic
twitching. His fever was intermittent up to 1020 F. (390 C.).
The haemorrhagic areas in his skin were now black, and he
had dry gangrene of the tip of his left index finger and the
right big toe. The optic fundi showed a few grey areas of
exudate but no papilloedema. His blood pressure was 120/45
mm. Hg and his pulse was Corrigan in type, but there was no
oedema or increase in jugular venous pressure, and his lung
bases were clear. The cardiac apex was not palpable, and the
auscultatory findings were an atrial sound, a long cooing early
diastolic murmur down the left side of the sternum, an aortic
systolic murmur, and a presystolic mitral murmur which was
thought to be an Austin Flint murmur. All the peripheral
pulses were present. The liver and spleen were not felt.
Tendon reflexes were symmetrical and the plantars were flexor.
His urine contained about 100 mg. protein/100 ml., and red
cells were seen on microscopy.

Investigados
The chest x-ray film showed an increased cardiac diameter

and distension of the main pulmonary vessels, but no pulmonary
oedema (Fig. 1). Blood cultures were taken on 17, 22, and
29 December, and on each occasion grew Staphylococcus
pyogenes which was resistant to penicillin, partially sensitive
to tetracycline, and sensitive to methicillin, erythromycin,
novobiocin, streptomycin, kanamycin, chloramphenicol, and
fucidin. His initial level of blood urea was 385 mg./100 ml.,
and the plasma bicarbonate was 23, the sodium 137,
and the potassium 3.6 mEq/l. The serum albumin was 2.2,
the globulin 4.0 A./100 ml., and the electrophoretic strip
showed an increased gammaglobulin. An electrocardiogram
was within normal limits, and an electroencephalogram showed
irregular symmetrical slow activity. The total white cell count
was 12,000/cu. mm., with 90% polymorphs, and the haemo-
globin was 11.4 g./100 ml.

Peritoneal dialysis was started on the day of his admission
and continued until 24 December, by which time he was passing
good volumes of urine into the bed, and dialysis was therefore
stopped. His blood urea after this remained between 52 and
65 mg./100 ml. while he was in this hospital. Antibiotic treat-
ment with a combination of methicillin, penicillin, and ampi-
cillin was also started on the day of admission, but he remained
febrile, and the dosage was rapidly increased until he was
receiving 16 g., 20 mega units, and 3 g. per day respectively
of the three antibiotics. While he was on peritoneal dialysis
pulmonary oedema was not a problem, but afterwards it
appeared and slowly got worse despite thiazides and digoxin.
Hypokalaemia was also a problem, his serum potassium
varying between 2.7 and 3.2 mEq/l. after dialysis was stopped.
This may have been partly due to diarrhoea and later to
thiazide diuretics; he was given a potassium chloride
supplement.

Progress

His mental state did not improve. On 31 December his
reflexes were brisker in the right arm and leg, and the right
plantar response had become extensor. There was a suspicion
of papilloedema on the left. An electroencephalogram now
showed slow activity, maximum in the left fronto-central region,
and a skull x-ray film showed shift of the pineal to the right.
We thought he had developed a cerebral abscess, and trans-
ferred him to the care of Mr. Valentine Logue at the Maida
Vale Hospital on 31 December. A left carotid angiogram the
same day showed a shift of the left anterior cerebral artery
to the right and the middle cerebral artery downwards. The
left frontal lobe was therefore needled through a burr hole,
and 20 ml. of pus and blood was aspirated from a multi-
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Clinicopathological Conference

locular abscess. Culture grew a Staph. pyogenes, which was
said to be slightly sensitive to pcnicillin and sensitive to cloxa-
cillin. The abscess was aspirated several times over the next
few days, but viable organisms were not obtained again.
The patient's neurological status did not improve after the

operation, and his pulmonary oedema continued to worsen
despite continuation of all the therapy that he had received while
here. On 1 January he was transferred back to Hammersmith
Hospital with gross clinical pulmonary oedema. The chest
x-ray taken at that time is shown in Fig. 2. He died the
next day.

Clinical Diagnosis

(1) Staphylococcal septicaemia, leading to

(2) Acute bacterial endocarditis of (? previously normal)
aortic valve with perforation and cardiac failure.

(3) Acute tubular necrosis (recovered).
(4) Cerebral abscess.

Post-mortem Findings

Dr. B. HEARD: The body was thin; there was dry gangrene

of the terminal phalanx of the left index finger and also the
terminal phalanx of the right great toe. There was an operation
scar on the left side of the head.
The pericardium contained 30 ml. of clear fluid, the right

pleura 700 ml., and the left 300 ml.
The heart was enlarged to 502 g. All chambers were dilated

and the left ventricle was thickened to 17 mm. There was
" thrush-breast " mottling of the endocardium of the left ven-
tricle. No myocardial fibrosis was present. The aortic valve was
increased to 95 mm. in circumference. There was a perforation
(Fig. 3) 1 cm. diameter in the left posterior cusp and another
4 mm. diameter in the right posterior cusp. The edges of these
perforations were roughened by small vegetations. Histo-
logically the base of each vegetation showed infiltrating fibro-
blasts and a small number of inflammatory cells (Fig. 4). In
the superficial layers of the vegetations there were collections
of faintly staining cocci. The myocardium of the left ventricle
was hypertrophied histologically. The anterior cusp of the
aortic valve was normal. All other valves were normal. There
was no evidence of previous rheumatic disease or congenital
deformity of any of the valves. The coronary arteries and
aorta showed mild atheroma.
The larynx and trachea were normal. Both lungs were

increased in weight (L. 831 g., R. 1,518 g.). There were several
both red and pale emboli in the pulmonary arteries of both
lungs, and histologically some were undergoing organization.
Numerous firm areas were felt in the fresh lung, and after fixa-
tion these appeared pale (Fig. 5) and involved the central parts of
the lung. They did not extend up to the pleura. Histologically
these areas showed fibrin becoming organized (Fig. 6).
The alimentary tract was normal. The liver was enlarged

to 2,104 g. and showed two small abscesses, 3 mm. diameter,
stained with bile. Histologically many neutrophils were present
with some giant cells in one area. A number of clusters of
cocci, presumably staphylococci, were present. The gall bladder
and bile ducts and also the pancreas were normal.
The spleen was enlarged to 232 g. and showed a septic

infarct 1 cm. diameter. Cocci were present in vessels in the
infarct. The lymph nodes and bone marrow were normal.
The endocrine glands were normal.
Both kidneys were enlarged (L. 313 g., R. 263 g.). The cut

surface of the left showed a large septic infarct 4 cm. diameter
at the lower pole. The right kidney contained further infarcts
up to 1 cm. diameter. Histologically there were fibrous walls
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around the infarct, indicating they were several weeks old,
but recent small abscesses were present in the medulla. There
was no evidence of tubular necrosis. The bladder, prostate,
and testes were normal.
The brain was increased in weight to 1,520 g. A fistulous

track led from the skin to an abscess in the left frontal region
4 cm. diameter. A second small abscess was present in the
right frontal lobe. In the left temporal lobe was an abscess
4 cm. diameter, into which haemorrhage had occurred (Fig. 7).
Another abscess 1.5 cm. diameter was present in the right
parietal lobe (Fig. 8). The rest of the brain was oedematous.

Pathologist's Diagnosis

(1) Staphylococcal septicaemia with:
(a) infective endocarditis of the aortic valve;
(b) septic infarcts with abscess formation in brain,

liver, spleen, and kidneys.
(2) Pulmonary embolism.
(3) Fibrinous oedema of the lungs.
(4) Gangrene of tips of left index finger and right great toe.

Discussion

Dr. WRONG: Four days before the patient died his blood
urea was 122 mg./100 ml., so I did not think that uraemia
was an important factor in these changes in his lung. I would
call this the oedema of left ventricular failure.
This left ventricular failure and its attendant pulmonary

oedema were the cause of death. If this man came to us now

in this state we might attempt to treat the pulmonary oedema
more vigorously by peritoneal dialysis. In such a patient
peritoneal dialysis may be more effective than diuretics in
getting rid of salt and water. It has a wider application than
the artificial kidney, because many patients who have a poor
circulation become profoundly hypotensive the moment they
are put on any form of external haemodialyser, and this does
not happen with peritoneal dialysis. Perhaps we should have
instituted peritoneal dialysis again in the last few weeks of
his life for the treatment of pulmonary oedema, with the hope
that once infection was abolished his myocardium might become
more efficient and some form of prosthesis might be put into
his aortic ring. I hope Dr. Mounsey will talk on this subject,
as he saw the patient.
The other important point that I should mention is, of course,

that antibiotic treatment was inadequate. He clearly had viable
organisms still in many organs, though I am not quite clear
whether this was true of the aortic valve. Did you find viable
organisms there ?

Dr. HEARD: No, they did not stain so well in the aortic
valve. I think they may have been dead.

Dr. WRONG: But clearly our antibiotics had not been entirely
successful in ridding the man of infection, and I hope that
Professor Garrod will talk about this aspect.

Dr. J. P. SHILLINGFORD: This patient shows the serious
nature of staphylococcal septicaemia in spite of antibiotics,
and raises the question of therapy. Professor Garrod, would
you like to say something about this ?

Choice of Antibiotics

Professor L. P. GARROD: As Dr. Wrong has told you, we

got three positive blood cultures from this patient; two of
them were of blood which had been taken during treatment
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FIG. 1.-Chest radiograph 17 December 1964. Slight cardiac enlarge- FIG. 2.-Chest radiograph 1 January 1965. Ward unit film showing
ment; no pulmonary oedema. severe pulmonary oedema.

FIG. 3.-Aortic valve showing large perforation with ragged
edges in the two cusps on the right (black paper has been
placed behind the holes to show them more clearly).
"Thrush-breast" mottling of the left ventricle is seen in

the left lower corner of the photograph.

FIG. 4.-A small collection of polymorphonuclear leucocytes
(left of centre) in a fibrinous vegetation on the aortic valve.
The valve itself is on the far right. (H. and E. X 180.)

*

BRITISH
MEDICAL JOURNAL

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5538.479 on 25 F
ebruary 1967. D

ow
nloaded from

 

http://www.bmj.com/


25 February 1967 Clinicopathological Conference Bhm
MEDICAL JOURNAL

FIG. 5.-Cut surface of lung showing pallor in some areas
due to the deposition of fibrin (see Fig. 6). There is a pul-

monary embolus to the right of centre. (x 0.76.)

FIG. 6.-Section of lung showing air spaces filled with
fibrin becoming organized. (H. and E. X 100.)

FIG. 7

FIG. 8

FIG. 7.-Two slices of brain with an embolic abscess in the left temporal lobe into
which haemorrhage has occurred. (x0.53.)

FIG. 8.-Histological appearance of wall of another cerebral abscess. There are pus
cells near the surface (upper right), and beneath them a thick layer of cerebral
granulation tissue with macrophages (centre) and a band of lymphocytes (lower left).

(H. and E. x 100.)
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with large doses of penicillin. This staphylococcus was resis-
tant to penicillin but sensitive to each of nine other antibiotics
with which tests were performed. Those were tests of capacity
to inhibit growth only.

I would like to offer two suggestions on the basis of this
case: one is that in the presence of endocarditis it is sometimes
-in fact I think always-valuable to do tests of bactericidal
as well as bacteriostatic action. In order to overcome endo-
carditis the whole bacterial population of the vegetations must
be destroyed, and we know that an antibiotic which will exter-

minate totally a large inoculum in a test tube stands the best
chance of sterilizing a vegetation.
The second point is that it might have been worth while-

in fact I can tell you that it would have been-to perform
some tests of combined action. Endocarditis due to Strepto-
coccus faecalis, for instance, will usually respond only to a

combination of two bactericidal antibiotics, often penicillin
and streptomycin.

I think we should consider whether this may not also apply
to an endocarditis due to a penicillin-resistant staphylococcus.
A combination of the type I have just mentioned, that is to

say a penicillin with another bactericidal antibiotic of a different
nature hitting the bacterium at a different site, may be capable
of really exterminating it where no single drug will do so.

It so happens that I can tell you that a combination of that
kind might have been effective in this patient.

Bacteria isolated from blood cultures are kept in our depart-
ment for some considerable time, and it occurred to me only
last Thursday that we might see whether we could find this
one, and we did find it, and it was alive. We have tested it
against individual antibiotics and combinations, and a large
inoculum is not totally destroyed by methicillin or by the
combination of methicillin, ampicillin, and penicillin which
the patient was getting towards the end of his stay in this
hospital. It is totally destroyed by a combination of either
penicillin or methicillin with either streptomycin or kanamycin,
the type of combination to which I was referring just now.
There might therefore have been some hope of overcoming
this infection with one of those combinations had it been
possible to administer it soon enough, but judging by the
clinical account we have heard from Dr. Wrong I should
not imagine that this patient could have been saved unless that
treatment had been started not here but in the local hospital
where he was first admitted.

Dr. SHILLINGFORD: Thank you very much, Professor
Garrod. When faced with a patient with a septicaemia such
as this, and the staphylococcus is isolated, would you advise
treatment before the sensitivities are known ? If so, what
antibiotics would you suggest ?

Professor GARROD: I think undoubtedly the one in fact
which was used-methicillin. It is as well to assume that the
strain is a resistant one, and methicillin is much more effective
than benzylpenicillin against resistant strains.

Heart Lesions

Dr. J. P. D. MOUNSEY: There are two points I should like
to discuss. The first is the question of bacterial endocarditis
settling on a healthy valve. We have seen two or three cases
of endocarditis here recently in which there has been no

evidence at necropsy that there was any pre-existing valve
disease. I think, therefore, that one should not be too worried
by not finding any clinical evidence of some pre-existing valve
lesion, either congenital or rheumatic, when making a diagnosis
of endocarditis whether subacute or acute. The clinical signs
that might have pointed to underlying rheumatic heart disease
would have been a loud first heart sound or an opening snap,

suggesting mitral stenosis. In the presence of aortic incom-
1B
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petence a diastolic murmur may be an Austin Flint murmur,

and is therefore less helpful than the first heart sound and
opening snap in diagnosing mitral stenosis in this situation.
In the absence of the latter signs we diagnosed an Austin Flint
murmur in this case-as it turns out, correctly. We therefore
presumed that the endocarditis had possibly attacked a pre-
viously healthy aortic valve or one with only a minor congenital
lesion.

Secondly, Dr. Wrong raised the question of ultimate therapy
for this valve. Since active infection continued to be the
dominant problem, the patient never reached the point when
mechanical treatment of the damaged valve could have been
considered. Techniques of surgical treatment for severe aortic
valve disease are continually improving, involving the use of
either a prosthesis or a homograft.

Dr. SHILLINGFORD: Sometimes in bacterial endocarditis we
see small perforations which the surgeons are able to repair.

Dr. MOUNSEY: Yes, indeed-which raises perhaps a third
point. A clinical diagnosis here was made of perforation or
rupture of the aortic valve (suggested by sudden catastrophic
aortic regurgitation associated with a cooing musical type of
murmur) and this was proved correct at necropsy.

Dr. SHILLINGFORD: I think it is of some interest that there
was hypertrophy of the fibres at necropsy, and yet the patient
had had the aortic incompetence for only three or four weeks.
So are we to assume that hypertrophy of the muscle fibres
occurs in such a short time ?

Dr. C. C. BooTH: Certainly hypertrophy occurs in the
intestine within a fortnight.

Dr. MOUNSEY: And I have certainly seen electrocardio-
graphic evidence of it developing in a similar case within a

month of rupture of the aortic valve.

Septicaemia

Dr. BooTH: Can I comment about this question as to
which came first ? I would like to be corrected by Professor
Garrod if I am wrong. If staphylococcal septicaemia develops
the sequence of events is generally an initial invasion of the
body by a staphylococcus, which may enter through a minor
lesion such as a furuncle; the patient does not get the
septicaemia as a direct result of that but develops an abscess
elsewhere, possibly a perirenal abscess, possibly an osteomyelitis.
This focus of infection then acts as the origin of the septicaemia,
so that the septicaemia is tertiary. I would imagine that what
has happened here is that we have got a silent entry of
a staphylococcus, followed by a bacteriaemia, with the staphylo-
coccus then settling on the valve, so that the valve is then
the primary lesion with everything else secondary to that,
including the staphylococcal septicaemia.

Professor GARROD: I am not quite sure that I follow this
argument. We are quite in the dark about the origin of this
particular infection, of course, but I quite agree that there
must have been something leaking into the bloodstream initially
which led to the colonization of the aortic valve. Thereafter
I presume the valve itself was the main source of bacteria
and septic emboli of various sizes in the bloodstream.

Pulmonary Oedema

Professor R. E. STEINER: Can I raise the problem of

pulmonary oedema ? Dr. Heard made the point that it may
be uraemic oedema: this is the way it used to be described-

the type of bates wing shadow pulmonary oedema-but it need
not necessarily be associated with uraemia. It also occurs mi
left-sided heart failure.

25 February 1967
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The distribution is rather odd: the oedema is centrally

distributed, leaving a periphery which is absolutely clear. This
can be seen on the film and on the specimen.
Dr. HEARD: We have examined now quite a number of

cases of uraemia pathologically, most of which had left
ventricular failure, so that we could not distinguish whether
the changes were due to the uraemia or to the left ventricular
failure. But in this group of patients we have found a very

distinct tendency for the more central parts of the lungs to

be affected rather than the upper and lower zones. We com-

pared the patients with uraemia with a number of cases of
almost pure left ventricular failure from myocardial infarction.
There were two cases of prolonged left ventricular failure that
had no evidence of this fibrin leak into the lung at all, but others
did show it. Since the blood urea was often raised in the
patients with left ventricular failure, a firm distinction between
the two factors uraemia and left ventricular failure could not

always be made.
However, the present case, especially with Dr. Wrong's extra

comments about the probable unimportance of the blood urea,

does tend to make us feel very much more inclined to the view
that the failure of the left ventricle on its own in the absence
of high blood urea may give rise to precisely this picture.
Why it affects the centres of the lung more than the upper

and lower zones is quite unexplained; there have been some

ingenious suggestions. But there is a possibility, as Professor
Steiner thinks, that it may actually form all through the lung
and then clear from the peripheral zone through subpleural
lymphatics. His series of chest x-rays in this patient would be
consistent with such a view, and that the oedema gradually
cleared and became permanent and replaced by fibrous tissue
in the central parts of the lungs.

Professor STEINER: The only comment I could make is that
Dr. Trapnell, who studied the subpleural lymphatics by an

injection technique, has shown that they are much more
numerous in the subpleural and basal regions in comparison
with the centre of the lungs. It may well be that these
lymphatics are capable of clearing fluid in the periphery. Why
the oedema should organize in the way you have shown I just
do not understand. Is this simple exudate or transudate ?

Dr. HEARD: It is largely fibrin, often with large numbers of
red cells as well. There have been suggestions that there may
be a defect in mechanisms that normally remove fibrin, and
that in consequence the fibrin persists long enough to become
organized. Some work has shown that fibrinolysis may be
defective in uraemic lungs, though it is not very conclusive
work.
Dr. SHILLINGFORD: I think we can say for certain that both

the heart and kidneys were severely affected, so that there is
a possibility that this is either uraemic or cardiac pulmonary
oedema.

Bran Abscess

Dr. C. PALLIS: A few words perhaps concerning the stage
at which a patient with suspected cerebral abscess should be

BENM
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referred to a neurosurgeon. In the first week of December 1964
this man developed symptoms suggestive of intracranial -infec-
tion: fever, headache, confusion, hallucinations, and insomnia.
He was found to have a stiff neck. A lumbar puncture yielded
cerebrospinal fluid containing 200 mg./100 ml. of protein and
106 cells per cu. mm., 70% of them polymorphs. He was
clearly uraemic, but the main cause of his stupor was not his
uraemia (the blood urea was only 240 mg./100 ml.). At that
stage he had no lateralizing neurological signs, and his E.E.G.
was diffusely abnormal but showing no lateralized or focal
abnormality.
This is really the stage of suppurative encephalitis, during

which the patient should be treated vigorously with antibiotics.
There is no joy for a neurosurgeon in exploring a brain riddled
with small miliary abscesses. Sometimes the infection will
clear up, sometimes it will not. If the patient develops
lateralized neurological signs or a focal abnormality on the
E.E.G. a structured abscess is forming and neurosurgical help
will probably be needed. That is in fact what happened in
this case. By the end of December he showed signs of a mild
right hemiparesis, and in addition to the diffuse abnormality
in the E.E.G. he had a slow wave focus as well. At that point
he was referred for exploration. But, as so often, the septi-
caemic abscesses were multiple. I don't know whether the
abscess in the right hemisphere was suspected or not.

Dr. WRONG: We thought he had been very well treated as
regards the cerebral abscess. He might have had further troubles
if he had lived, but his death was due to cardiac failure.

Dr. PALLIS: In particular, he would have run the risk of
epilepsy. Had he lived he should have taken anticonvulsants
for a long time.

Dr. SHILLINGFORD: Is there any place for intrathecal anti-
biotics nowadays ?

Dr. PALLIS: Once the abscess has been localized, as it was
in this case, the antibiotic may be put directly into the abscess
cavity. If there is meningitis it should be treated on its merits.

Dr. WRONG: I think that is what was done.
Dr. SHILLINGFORD: Dr. Wrong, would you feel that the

diagnosis of acute focal infective nephritis is not the correct
one nowadays ? That is what we used to learn, but perhaps
it is not right.

Dr. WRONG: I find this very difficult, because we do not
usually take biopsies of the kidney in infected patients who
are uraemic and anuric. The practical point is that these
patients who develop anuria and uraemia in the course of a
severe infection-most commonly staphylococcal, but it can
be pneumococcal or meningococcal-have a recoverable form
of renal disease. In several who have died we have seen histo-
logical evidence of tubular necrosis, but we do not usually know
what is going on histologically. The clinical course is very
like the tubular necrosis which follows a septic abortion, but
this -is also a situation where sepsis may be an important factor.
The practical point is that the renal failure is recoverable.

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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