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Discussion

The average rate of positive bone scans in this survey did not
reach that reported by Galaskol in patients with primary breast
cancer. He studied 50 patients with TI, 2, 3, NO, 1 tumours
(two were T3 on size alone) who had no clinical evidence of
metastatic disease; all underwent scintiscanning with 18F and a
gamma camera, and 12 had positive scans. All of these 12
patients developed disseminated disease within five years.3 Even
higher frequencies of positive scans in stage I and II disease have
been reported but these are as yet unconfirmed.
The variation that we found among centres using technetium

phosphate compounds is unlikely to be explained on the basis
of different staging of the disease. All centres are experienced in
the clinical staging of patients with breast cancer and the cases
included in the survey were generally similar. Technical
variations may have accounted for some of the differences;
indeed, in one patient with a negative scan in one centre a
repeat scan in another centre within a week was positive.
Nevertheless, there were no apparent major differences in
techniques among centres that might have accounted for such
wide variations. The reasons may become clear on further

follow-up of the patients once the positive conversion rates on
repeat scans are known.4 As the progress of all 994 patients will
be reviewed, we will be able to assess the accuracy of these
techniques in defining occult metastatic disease in bone.
We report these results to draw attention to unexplained

variations and to emphasise the need for stringent control of the
quality of scans and more information about their interpretation
before they can be used to determine the management of
patients with early breast cancer.

Requests for reprints should be addressed to: Dr Maureen Roberts
(Secretary, British Breast Group), Department of Clinical Surgery,
Royal Infirmary, Edinburgh EH3 9YW.
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Today's Treatment

Use of antibiotics

Septicaemia

A M GEDDES

British Medical3Journal, 1978, 2, 181-184

Septicaemia is life-threatening. Its diagnosis should, if possible,
be made clinically as any delay in starting treatment may result
in the death of the patient. Bacteriological confirmation of the
diagnosis may take up to 48 hours, and even then the results of
blood cultures may be negative as a result of prior administra-
tions of antibiotics or because the infecting organism is
sequestrated in an abscess but releasing toxin into the blood
stream. Whereas the term "bacteraemia" merely refers to the
presence of bacteria in the blood, "septicaemia" denotes the
clinical syndrome caused by these organisms. Bacterial toxins,
especially those produced by Gram-negative bacilli, can damage
vital organs such as the kidney, heart, brain, and liver and can
also produce shock. Organ failure may result, and this may alter
the metabolism and excretion of certain antibiotics with
resultant toxicity in some instances.

Diseases associated with septicaemia and the micro-organisms
commonly causing septicaemia are listed in table I. The usual
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sources of septicaemia are the microbiologically "dirty"
areas of the body-namely, the oronasopharynx, colon, genital
tract, and skin. The very young and the elderly are particularly
susceptible to septicaemia, which is also common in patients
whose defence mechanisms are compromised by diseases such as
malignancy or immune deficiency or by mechanical factors, such
as intravenous cannulae or bladder catheters. Immunosup-
pressive or corticosteroid drugs also predispose to septicaemia.
Septicaemia is a not uncommon cause of death after organ
transplantation and other major surgical operations. It may also
complicate burns and renal dialysis.

Clinical features

The clinical features of septicaemia may be principally those
of the associated disease-for example, meningitis or pyelo-
nephritis. Septicaemia should be suspected, however, if a patient
develops rigors or suddenly becomes seriously ill with fever.
Occasionally, especially in the elderly or in the neonate, the
patient may be afebrile. A fall in the blood pressure is common
leading to decreased tissue perfusion causing cyanosis and some-
times renal failure. The spleen may be palpable, and the patient
may develop a petechial or macular rash.

In the elderly patient septicaemia may present as a toxic
psychosis with confusion, disorientation, and amnesia. A rapidly
rising serum urea concentration suggests septicaemia, while the
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TABLE i-Septicaemia-associated diseases, common organisms, and suggested initial "blind" treatment

System

Central nervous system

Respiratory ..

Cardiovascular ..

Gastrointestinal

Genital ..

Renal ..

Bone and joint .

Skin and soft tissue

Haematological

Infection

Bacterial meningitis:
Neonate
Neonate-5 years

>5 years
Lobar pneumonia
Bronchopneumonia
Epiglottitis
Endocarditis

Peritonitis
Liver abscess
Cholangitis
Salmonellosis
Pelvic abscess
Salpingitis
Pyelonephritis
Perinephric abscess
Osteomyelitis

Septic arthritis

Cellulitis, impetigo, furunculosis,
wound infection, and pressure
sores

Postsplenectomy
Congenital neutropenia

Defective polymorph chemotaxis
Leukaemia

Common organism(s)

E coli, Proteus, Klebsiella
H influenzae, meningococcus,
pneumococcus

Meningococcus, pneumococcus
Strep pneumoniae
Staph aureus (H influenzae)
H influenzae
Strep viridans
Staph atureus
Strep faecalis (especially young women
and elderly men)

Faecal flora especially E coli and B fragilis

E coli and Proteus spp
Salmonella spp
F coli, Proteus spp, and B fragilis

F coli, Proteus, Klebsiella
Staph aureus
Staph aureus, Strep pyogenes, H influenzae

(children under 5)
As for osteomyelitis + Strep pneu4moniae

and N gonorrhoeae
Staph aureus and Strep pyogenes.
Anaerobic organisms (pressure sores
and abdominal wound infections)

Strep pneumoniae
Staph aureus
Ps aeruginosa
Staph aureus
E coli, Proteus spp, Staph aureus, Strep

pyogenes
Ps aeruginosa )
Ki aerogenes tless common organisms
S marcescens J

Antibiotics

Gentamicin
Chloramphenicol

Benzylpenicillin
Benzylpenicillin
Cloxacillin ( + ampicillin)
Chloramphenicol
Gentamicin + benzylpenicillin (or ampicillin

if Strep faecalis suspected)

Gentamicin + clindamycin or
metronidazole (cefoxitin)

Gentamicin or cefazolin
Co-trimoxazole
Gentamicin + clindamycin or

metronidazole (cefoxitin)
Gentamicin
Cloxacillin
Clindamycin or cloxacillin (+ ampicillin if

less than 5 years old)
As above. Benzylpenicillin if pneumococcus

or gonococcus suspected
Cloxacillin
Clindamycin or metronidazole if anaerobic

infection suspected
Benzylpenicillin
Gentamicin + cloxacillin

Cloxacillin
Gentamicin + cloxacillin for initial "blind"

treatment then change according to
result of blood culture

serum transaminase concentration is almost invariably raised.
Although polymorphleucocytosis is usual, leucopenia may
occur, especially in overwhelming infections.
The diagnosis of septicaemia is confirmed by culture of the

infecting organism from the patient's blood, and for this reason
blood cultures should be taken from all sick infected patients.

Treatment of septicaemia

Septicaemia should be treated with an antibiotic as early as
possible in the illness, and it is imperative to choose an "appro-
priate" antibacterial agent. It is also important to treat the
complications of septicaemia such as shock and renal or cardiac
failure, while collections of pus that may be either the cause of
the septicaemia or secondary lesions must be drained surgically.

ANTIBIOTIC TREATMENT

A known infecting organism

When the laboratory has isolated and identified the infecting
organism it is usually relatively easy to select an antibiotic on
the basis of known or predicted sensitivity in consultation with
the microbiologist.

Generally, it is best to choose a bactericidal antibiotic,
especially if there is any abnormality of host defence mechanisms
against infection. The drug should be given first by injection for
at least 24 hours, preferably by the intravenous route, to ensure
absorption and to obtain adequate therapeutic concentrations.
When giving the antibiotic by intravenous injection the bolus
method is preferable to continuous infusion to ensure predict-
able therapeutic serum concentrations and to avoid possible
inactivation of the r-lactam antibiotics (penicillins and cephalo-
sporins) by dextrose-containing infusion fluids. The drug may
be added to the injection chamber of an intravenous infusion
set, which should be connected to a steel needle and not to a
long plastic cannula, as the latter may become colonised with
bacteria or even fungi resistant to the antibiotic. When the anti-
biotic is one whose side effects are dose related it is essential to
monitor serum concentrations of the drug to avoid toxicity and
at the same time ensure adequate therapeutic concentrations.

This is particularly important if renal function is impaired,
when it is usually necessary to modify the total daily dose of the
antibiotic.

Patients suffering from septicaemia are often elderly, and it
may sometimes be necessary to prescribe a diuretic because of
cardiac failure. It is important to remember that the ototoxicity
of the aminoglycoside antibiotics can be potentiated by
frusemide or ethacrynic acid, while frusemide can also increase
the nephrotoxicity of cephaloridine.
A common mistake in treating septicaemia is to use inadequate

doses of antibiotic based on the manufacturer's standard recom-
mendations. High doses are necessary: for example, cloxacillin
should be given in a dose of at least 1 g four times a day and
gentamicin 5 to 7-5 mg/kg body weight/day in eight-hourly
divided doses. If renal function is impaired the dose of genta-
micin should not be reduced but the intervals between doses
extended.
The duration of antibiotic treatment must be varied according

to the individual patient but should usually be not less than 10
days, and for septicaemia complicating endocarditis or osteo-
myelitis several weeks or even months of treatment may be
indicated.
Even when the organism is known, many septicaemic illnesses

may present problems in management. Endocarditis caused by
Streptococcus faecalis occurs most commonly in young women
after gynaecological procedures and in older men undergoing
urological investigations or prostatic surgery, and may be
difficult to control. It is one of the few causes of septicaemia
necessitating treatment with two antibiotics, the choice being
made on synergy testing. An aminoglycoside such as gentamicin
combined with a penicillin, normally ampicillin, is the usual
treatment regimen for Strep faecalis septicaemia. Staphylococcal
septicaemia is another condition for which combination treat-
ment is often recommended. Unless there is associated endo-
carditis, however, one antibiotic is usually sufficient.

Septicaemia occurring in compromised hosts, such as the
immunosuppressed or patients with leukaemia, may also be
difficult to control, and high doses of antibiotic are essential for
cure. There is some evidence that gentamicin is relatively
ineffective in neutropenic patients, and hence it would seem
reasonable either to avoid gentamicin if there is neutropenia or
to use high doses-for instance, 7-5 mg/kg/day. Granulocyte
transfusions in conjunction with antibiotics may be valuable in
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treating septicaemia in these patients. Typhoid fever is a
septicaemic illness in which the response to antibiotics, even
with highly sensitive organisms, may be slow, irrespective of the
drug used, and the results of blood culture may remain positive
for up to 10 days after starting treatment; chloramphenicol,
co-trimoxazole, and mecillinam appear to be equally effective.
Septicaemia complicating implant surgery-for example, heart
valve or joint replacement-may prove refractory to treatment
until the prosthesis has been removed.
Having settled, fever may sometimes recur during the treat-

ment of septicaemia and the doctor may change the antibiotics
in an empirical manner. It is, however, important to remember
that there are many causes for the recurrence of fever during
antibiotic treatment-for example, a resistant original organism,
superinfection with resistant organism, intercurrent virus
infection, development of endocarditis or abscess, drug fever,
and venous thrombosis (leg or drip site).

Unknown infecting organisms

As septicaemia should, whenever possible, be diagnosed on
clinical grounds, the doctor often has to begin treatment before
the results of blood cultures are available. Nevertheless, he may
be able to predict the responsible organism from the clinical
presentation of the illness-for example, septicaemia associated
with pyogenic meningitis and a purpuric rash is most likely to
be due to the meningococcus, while septicaemia complicating
pyelonephritis is usually caused by a Gram-negative bacillus
such as Escherichia coli or Proteus spp.

Septicaemia associated with abdominal sepsis, especially
peritonitis, may be due to either aerobic or anaerobic organisms,
and it is essential to begin treatment with two antibiotics, usually
gentamicin plus either metronidazole or clindamycin to provide
cover against the faecal flora, at least until the results of culture
are available. A new antibiotic, cefoxitin, has activity against
most colonic bacteria, including E coli and Bacteroides fragilis,
and when it becomes available it should be possible to treat
infections originating within the abdominal cavity with a single
antibiotic. Table I lists suggested antibiotics for the initial
"blind" treatment of septicaemia asso-ciated with infections
affecting the various systems of the body.

In some instances there may be no clinical clue as to the likely
infecting organism and then the doctor should start treatment
with a combination of antibiotics providing a broad spectrum
of antibacterial activity, usually an aminoglycoside such as
gentamicin plus a penicillin-for example, cloxacillin. Such a
combination will usually be effective, at least as initial treatment,
with most bacteria causing septicaemia (as illustrated by table II,
which lists the organisms cultured from 250 consecutive
septicaemic patients seen during 1977 in this hospital, a 1200-
bed district general hospital). Two-thirds of these patients had
infections caused either by streptococci, staphylococci, or
E coli, most of which are likely to be susceptible to a gentamicin-
cloxacillin combination. Of the remaining organisms, klebsiella,
proteus, and pseudomonas are usually sensitive to gentamicin,
while it may be possible to predict salmonella, haemophilus, and

TABLE II-Isolates (%O) from 250 septicaemic patients

Streptococcuis spp* 28
E ccli. 20
Staph aureus 15
Bacteroides spp. 9
Salmonella spp. 8
H influenzae 5
Klebsiella spp. 5
Proteus spp 5
Clostridia spp. 4
Ps aeruginosa 1

pneumoniae, and Strep
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bacteroides infections from the clinical presentation of the
illness. Clinicians should be constantly aware of the pattern of
organisms causing septicaemia in their hospitals, and also within
their own departments, as there can be differences among indi-
vidual specialties.

TREATMENT OF COMPLICATIONS OF SEPTICAEMIA

Septicaemia may be complicated by bacteraemic shock, which
is a medical emergency needing urgent measures to re-establish
normal blood pressure. This may usually be achieved by giving
oxygen, restoring blood volume by intravenous fluids, and
raising the foot of the patient's bed. Large doses of cortico-
steroids-for example, 1 g of hydrocortisone-are occasionally
beneficial, but vasoconstrictor drugs are contraindicated as they
may further decrease perfusion of vital organs, particularly the
kidneys. Dopamine, a catecholamine that is a precursor of
noradrenaline, has been used to treat septic shock with varying
success. In theory it should be useful for this purpose as it
increases cardiac output and at the same time (unlike adrenaline
and related compounds) increases renal blood flow and causes
dilatation of mesenteric vessels. Unfortunately there is no
evidence of improved survival in the small numbers of patients
with bacteraemic shock who have been treated with dopamine.
Possibly, however, dopamine analogues may be superior.

Intravascular coagulation, presenting with thrombocytopenia,
prolongation of prothrombin time, and decreased serum
fibrinogen concentrations, may occasionally complicate septi-
caemia. This usually responds to control of the infection, and
heparin is seldom indicated, although platelet transfusion may
be needed if bleeding occurs.

Acute renal failure is another common complication of
septicaemia, but is often reversed with correction of fluid and
electrolyte imbalance and control of the infection. Occasionally,
however, dialysis may be necessary.

SURGICAL TREATMENT

Septicaemia is commonly associated with abscess formation,
which may be either the primary source of infection or secondary
to the bloodstream infection (metastatic), and it may prove
impossible to control the septicaemia until the abscess has been
drained. Collections of pus, such as subphrenic or wound
abscesses, must be drained surgically as soon as the condition of
the patient permits.

Prevention of septicaemia

Septicaemia is often preventable, and it not uncommonly
results from poor clinical hygiene or failure to detect a develop-
ing infection. Scrupulous care should be taken of intravenous
drip sites, and the site of the infusion needle should be altered
every 48 hours. Bladder catheters must be changed at regular
intervals, and the urine monitored for infection. If bacteriuria
develops with an indwelling catheter it should be changed
immediately and bladder lavage instituted with an antiseptic.

Septicaemia after a surgical operation may originate in a
wound infection, and it is important that this should be
diagnosed early and treated effectively.

Prophylactic antibiotics may occasionally be indicated for
preventing septicaemia-for example, to cover dental manipula-
tion in patients with heart valve lesions and, on a long-term
basis, to prevent pneumococcal septicaemia after splenectomy.
Antibiotic prophylaxis, usually with gentamicin, may also be
indicated to prevent septicaemia during operations or instru-
mentation on an infected urinary tract. As with prophylaxis
before dental surgery, the antibiotic should be given 30 minutes
before operation. Oral non-absorbed antibiotics such as neo-
mycin and framycetin are often given to patients with neutro-*Streptococcus spp = Strep viridans, Strep pyogenes, Strep

faecalis.
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penia, especially leukaemia, in an attempt to prevent septicaemia
originating from the colon.

Conclusion

Septicaemia is a common cause of death. To be successful
antibiotic treatment should be started early in the illness and
must be selected on a rational basis. Several new antibiotics,

MATERIA NON MEDICA

Dislocation on Aonach Eagach

The Aonach Eagach ridge is described in the Mountaineering Guide
as the narrowest and most difficult of all the ridges on the mainland of
Scotland. A colleague and I decided to tackle it one Good Friday.
We met on the road at the head of Glencoe. A gale was blowing

from the east, and even at that height there was ice on the rocks, but
I was assured by my partner that he had traversed it several times
before and that it was not too difficult.

So we set off over the summits of Am Bodach and Meall Deargh,
both over 3000 ft and lost in mist. Before reaching the beginning of
the spectacular part of the ridge I stepped carelessly on an icy rock
and fell on my left shoulder; the pain was severe for a few moments
and then passed off. We proceeded on to the ridge. At intervals the
mist lifted just enough for us to see the valley of Glencoe 3000 ft
below us to the south and into the dark corries to the north. We were
well on to the ridge when, turning my left arm to negotiate a small
rock, something happened to my left shoulder; the pain was severe,
but I could feel the head of the humerus ih the subcoracoid position.
Evidently the earlier fall had torn the capsule and thus allowed a
trivial injury to cause the dislocation. I called my partner back
to render first aid. We found a level patch about two feet wide and six
feet long with a steep drop on the north side. Here I lay down while
my colleague thought out the steps of Kocher's manoeuvre. At the
third attempt the head of the humerus slipped back into place, and the
excruciating pain was suddenly reduced to a mild ache. There was no
possibility of getting off the ridge: we had to go back or go on. The
mist lifted for a few minutes and we decided to go on with my arm
tied to my side with rope. So we crossed the col with the three crazy
pinnacles and reached the summit of Stob Coire Leith, where the
spectacular part of the ridge ends, and it was an easy walk over
Sgor nam Fiannaidh and down to the bottom of the valley. I drove
back to Oban, but it was six months before I regained full movement
of the joint.
On reaching the road my colleague had admitted that he had never

before traversed the ridge under wintry conditions and it was over 30
years since he had last reduced a dislocated shoulder.-R M WALKER
(retired surgeon, Bristol).

Ormiston House

A historic home, the Carmelite nuns, a ceilidh. At first glance, an
unlikely trio....

Ormiston House stands in green acres, overlooking an often
sapphire Moreton Bay, situated about 20 miles from Brisbane. Built
by Captain Louis Hope, son of the Fourth Earl of Hopetoun, it was
conceived as a large family home in splendid surroundings as would
befit someone of Scottish nobility. The bricks were baked locally, the
timber was red cedar, and craftsmen were imported from Scotland.
The end result, a beautiful home fronting the bay, in a garden stocked
with oranges, bananas, vines, and flowers native to a subtropical
climate.

In this very estate, Captain Louis Hope made history when he
crushed his first lot of sugar cane in 1864, thereby establishing a
commercial sugar industry in Queensland.
He returned to the United Kingdom in 1884. Thereafter, Ormiston

House slipped into a state of slow decay. By the time its worth was
realised as a fine example of colonial architecture, it had fallen into a
serious state of disrepair.

In 1959 the property was bought by the Carmelite nuns, who
appreciated the significance of the house, sacrificed the best site, and

which are at present being developed, may prove valuable
against septicaemia. These include cefoxitin, azlocillin, and
several cephalosporins such as cefuroxime with stability to
r-lactamases, the enzymes that inactivate the penicillins and
cephalosporins.

I am grateful to Dr Ian Farrell for advice on the microbiological
aspects of this paper.

built their new premises to the north-east, so preserving the house and
much of the original grounds for posterity.
To restore the grand old home, a restoration society was formed.

Ormiston House was in such a bad state of disrepair that large sums
of money were required to enable restoration and reconstruction to
begin. This committee, appreciating the value of colonial heritage and
taking advantage of the Scottish background, envisaged an annual
"coming together"-a traditional Scottish ceilidh. Thus, for the past
eight years, in the month of May, crowds have flocked to Ormiston
House and grounds to picnic, sing and dance to Scottish music,
listen to the bagpipes, and generally enjoy themselves. What a
successful fund-raiser this has proved to be.
A historic home, the Carmelite nuns, a ceilidh. Not such an unlikely

trio after all.....-j P COLQUHOUN (Cleveland, Queensland, Australia).

Lyke Wake Walk

The North Yorkshire Moors are wild and wide and the Lyke Wake
Walk sets the physical challenge of crossing 40 miles in 24 hours as
defined by Bill Cowley in 1955. He was digging peat and could see 20
miles in either direction across untracked heather-west to the
Pennines and east to the sea at Ravenscar. The challenge was made in
the Dalesman magazine, and since that year some 70 000 folk of all
ages have walked, run, or even skied the distance within the time
limit.
Our party was 11 in number-a teacher, a carpenter, two doctors,

a car mechanic, a plumber, students, and schoolchildren-and we took
the classic route. This included downing a last pint of Cameron's
bitter at the Queen Catherine at Osmotherley and setting off at
11.00 pm in an easterly direction.
We climbed the escarpment and were rewarded by the brilliant

sight of a million twinkling lights of Teesside. The drama was
heightened by frequent falls in the darkness on the uneven, rocky
track, and a constant sense of history: we first walked a jet-miners'
track, next a paved causeway used by smugglers with pack horses,
and then a disused railway high on the moors built in the days of
iron mining in the last century. Our support party cheered us on
during the night with soup and whisky and provided bacon rolls,
coffee, and sizzling sausages in the grey dawn on the north-south road
crossing our path at Hamer House.

Hasty Bank was our first half, then Urra Moor and Rosedale Head.
Each had their hazards in the black, moonless night. We all felt much
better in daylight, which was just as well because six miles of sucking
bog followed, surrounded paradoxically by the desolation of burned
heather and eroded rocks after that blazing summer of 1976. We
crossed the Roman road at Wheeldale Beck, the youth hostel by the
stepping stones being the only building on the whole walk. Next we
passed a hidden railway, on which steam trains still run in summer,
the giant Fylingdales puff balls, and Jugger Howe Beck-a deep and
exhausting chasm-before the final three-mile drag up to the finishing
beacon at teatime.
Our supporters clapped us in, cheered us up, and teased us. They

were pleased to have cared for a successful party because the only two
non-finishers will come again. So may we, because the challenge is
reputed to return to those who relish such things.
The hard journey over the moors was likened by Bill Cowley to

that taken by the spirits of the dead mentioned in the ancient Lyke
Wake Dirge-hence the black-edged "card of condolence" on our
mantel shelves rather than one of congratulation !-REED BOWDEN and
SYDNEY SCOTT (general practitioners, Essex).
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