
1090 BRITISH MEDICAL JOURNAL 6 NOVEMBER 1976

at high serum levels. Although gentamicin is often highly
effective in staphylococcal infections the Glasgow workers
suggested keeping it in reserve in view of its potential oto-
toxicity. Others, however, in view of the dangers of imperfect
control would use gentamicin initially by intramuscular
injection, 100 mg 6 hourly or 200 mg 12 hourly reducing to
70 mg 8 hourly after 48 hours, in combination with penicillin
intramuscularly (and intra-articularly in selected cases) and
flucloxacillin intramuscularly. Gentamicin should not be used
in the elderly or those with evidence of renal or 8th nerve
disease.

In contrast to the Glasgow series Russell and Ansell53
reported only two deaths in 15 patients with septic arthritis
complicating rheumatoid arthritis and none in eleven cases
which started in apparently normal joints. Their cases were
treated with repeated aspiration and systemic antibiotics,
not by surgical drainage and intra-articular antibiotics,
suggesting that a conservative approach may give excellent
results in some cases.
To conclude, septic arthritis occurring in rheumatoid

disease is rare but dangerous, not only to limb but to life.
The patients most at risk are those with advanced seropositive
nodular disease, particularly if they have Felty's syndrome or
are on full dosage of corticosteroids (though only one of the
eight Glasgow cases was on steroids). Obvious signs of sepsis
are often missing, so that when in the slightest doubt the
suspected joint, usually the knee, should be aspirated, cultures
set up, and if septic arthritis is found antibiotic therapy
should be started at once.
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An unusual cholangitis
Primary sclerosing cholangitis was first described by Delbet'
in 1924. It is characterised by non-specific inflammatory
fibrosis in the submucosa of the biliary tree with constriction
of the extrahepatic and intrahepatic ducts, giving a thickened
cordlike appearance.2 The lymph glands surrounding affected
extrahepatic bile ducts are usually hyperplastic. The condition
has been reported in any frequency only in the last 10 years,2-7
and even so the largest recent series totalled only nine cases.7

Diagnosis of primary sclerosing cholangitis requires three
features. Firstly, the patient should have progressive obstructive
jaundice with no history of previous biliary surgery and no
evidence of calculi. Secondly, there should be generalised
thickening and stenosis of the biliary system. Thirdly, the
possibility of a duct carcinoma should have been excluded by
laparotomy and biopsy or prolonged follow-up. According to

Meyers et a18 patients with associated diseases should also be
excluded, but this view is controversial and current opinion2 7
is more inclined to see sclerosing cholangitis as an entity with
some associated disorders possibly related in its pathogenesis.
Of these, ulcerative colitis is the most common.3 4 79 10 Others
described include Crohn's disease,10 retroperitoneal fibro-
sis,2 11-13 Riedel's thyroiditis, 11 12 and orbital pseudotumour,613
the last three sometimes occurring simultaneously. There are
also reports of association with chronic pancreatitis with the
sicca syndrome14 and recently both with porphyria cutanea
tarda and with biliary infestation with Strongyloides.7 Familial
cases have also been described.14
The disorder, which occurs predominantly in men,2 usually

presents with progressive obstructive jaundice. Loss of weight
and vague upper abdominal pain without hepatomegaly are
also common. Laboratory tests are of little help, except that
antimitochondrial antibodies are generally absent from the
serum, so excluding primary biliary cirrhosis.6 An unaccount-
able finding in some cases is eosinophilia.11'4 The clinical
course may be punctuated by recurrent attacks of acute
cholangitis, and progression to secondary biliary cirrhosis is
the usual outcome,6 but this seems to be less likely7 when the
sclerosing cholangitis is associated with ulcerative colitis.
There is one case described in which a cholangiocarcinoma
developed after some years.6

In confirming the clinical diagnosis liver biopsy is essential.
It may show the specific onion-skin deposition of fibrous tissue
around the bile ductules; but sometimes the picture is of
biliary obstruction only.6 Liver biopsy is also of value in
excluding some other causes of progressive jaundice, and in
pacients with an associated ulcerative colitis it should dis-
tinguish other hepatic complications such as pericholangitis,
fatty liver, cirrhosis, and active chronic hepatitis.9

In most cases the use of endoscopic retrograde cholangio-
pancreatography may make diagnosis possible relatively
non-invasively and without operation.7 1516 There are specific
radiological features: multiple biliary strictures and "beading,"
often patchily distributed, with sacculation or normal calibre
main ducts, and pruning of the intrahepatic radicles. If a
single stricture is shown then a slow-growing cholangiocar-
cinoma (also a recognised'7 complication of ulcerative colitis)
has to be excluded, and laparotomy is indicated. Endoscopic
retrograde cholangiopancreatography is of particular value
because intravenous cholangiography is rarely successful.
Moreover, the percutaneous transhepatic technique, usually
such a helpful investigation in a patient with obstructive
jaundice, is rarely possible because of the severely narrowed
ducts.6
The cause of primary sclerosing cholangitis is unknown.

Factors possibly implicated are autoimmunity,10 disordered
collagen formation (in view of the association2 with other
fibrosing diseases such as retroperitoneal fibrosis); and chronic
low-grade infection ofthe biliary tree via the portal circulation,
explaining the relationship with ulcerative colitis.5

Only in occasional cases with relatively localised strictures
and long, dilated areas of a main duct can biliary obstruction
be relieved surgically. The findings of cholangiopancreato-
graphy may help in identifying such cases. Corticosteroids
have been recommended for a supposed anti-inflammatory
effect, but even with long-term high dosage only occasional
success has been observed.6 Azathioprine has also been tried,
but with mixed results.'8 19 Assessment oftreatment is difficult
because there is an appreciable variation in survival. Though
the average is about six years2 5 6 survivals from only one up
to 17 years have been reported.4 7
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Will no one tell me what
she sings?
Wordsworth's line was once used by a physician to depict
his surgical colleague's approach to auscultation. Contempor-
ary cardiologists are, perhaps, less arrogant, and they admit
their doubts about exactly what produces heart sounds.
Techniques such as intracardiac phonocardiography and
echocardiography have helped enormously in elucidating
cardiac murmurs, but the empirical physiology of the heart
sounds is still not clear. Though this may seem surprising,
it should not be altogether unexpected when viewed against
the problems of interpretation of the findings from any new
techniques, and echocardiography is no exception. Never-
theless, we have made a little progress.'
The origin of the first heart sound is controversial, and there

are two schools ofthought. The classic theory, as enunciated by
Leatham,2 attributes its major elements to vibrations from the
closure of the atrioventricular valves: one burst of high
frequency vibrations is caused by mitral valve closure and a
second results from the tricuspid valve. This theory is opposed
by Luisada3 and his co-workers, who attribute the first high
frequency vibrations to the early phase of rise of left ventricular
pressure rather than to mitral valve closure and the second
vibrations to a left-sided rather than a right-sided event-
namely, ejection of blood into the root of the aorta.
Which of these conflicting views is correct ? Echo-phono-

cardiographic studies in various cardiac abnormalities have
strongly supported the classic view that the origin of the first
heart sound depends on mitral and tricuspid closure. But the
source of the sound is now attributed to sudden deceleration
of a mass of blood within the ventricle rather than to actual
contact of the valves on closure. These studies have also
shown the origin of aortic and pulmonary ejection sounds to
coincide precisely with the maximal opening of these valves.'
As to the second sound, Rouanet's hypothesis of 140 years'

standing4 attributed this to closure of the semilunar valves,
with both an aortic and pulmonary component. This has gone
unchallenged until the recent echo-phonocardiographic studies
of Chandraratna et al.5 These showed a delay between semi-
lunar valve closure and the actual production of the second
sound, suggesting that it may be a deceleration of a column of

blood in the root of the aorta at the end of systole which
causes the audible vibrations. The longer interval between
pulmonary valve closure and sound production on the right
side would be explained by the increased compliance of the
pulmonary arteries. The matter remains unresolved but not
uncontested; some workers still strongly support Rouanet's
classical theory.'
Even the origin of the opening snap of the mitral valve

(recognised by any medical student as the hallmark of the
diagnosis of mitral stenosis) has been contested and attributed
not to an opening event but in fact to reclosure of the valve.6
There is, however, little support for this theory, though
admittedly the snap occurs simultaneously with the termination
of the opening of the valve rather than with the pressure
crossover between atrium and ventricle.'
What are ordinary doctors to make of all this ? Despite the

confusions some generalisations may be made. The first and
second sounds, ejection sounds, clicks, and opening snaps are
all high-frequency sounds, which on auscultation are charac-
teristically sharp and short. Their production depends on the
deceleration of a mass of blood producing vibrations of the
heart chambers, valves, and contents.' This concept does not
include the lower frequency sounds-the third and fourth
sounds-which are probably produced independently of valve
closure and result from rapid ventricular filling and altered
ventricular compliance respectively. We hope that familiarity
with comparatively new non-invasive investigatory techniques
will provide more and possibly final answers to the remaining
questions.
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Ankylosing vertebral
hyperostosis
In 1950 Jacques Forestier and Rotes-Queroll reported a con-
dition predominantly affecting elderly men in which stiffness
of the spine was associated with radiographic changes due to
bony outgrowths arising from the anterolateral aspects of
the vertebral bodies. Six years later a monograph2 published
in English emphasised the distinction of this syndrome from
ankylosing spondylitis. Ankylosing vertebral hyperostosis,
well recognised in Europe, differs from ankylosing spondylitis
in affecting men over the age of 50, in its predilection for the
dorsal spine, sparing the sacro-iliac joints, in the lack of pain
and morning stiffness (it is frequently symptomless), and in
the characteristic radiological picture. The spinal bony out-
growths may extend upwards, producing an appearance on
the x-ray films like that of a candle flame, or downwards, giving
a picture like that of candle wax dripping downwards.'3
The two may join to form a continuous sheet of bone anterior
to the vertebral bodies. Laboratory findings are usually
negative, with normal sedimentation rates and serum calcium,
phosphate, and alkaline phosphatase concentrations, but
diabetes mellitus may coexist. Forestier's disease is essentially
a radiological rather than a clinical syndrome, to be distin-
guished from paraspinal ossification in psoriatic arthropathy,
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