
in 1989, by the end of 1991 half of all senior registrars were
accredited, one third ofthem having been in the grade for over
six years. A freeze on recruitment of senior registrars was
imposed for at least two years,5 thus ruining the career
prospects of dozens of registrars trained in the specialty.6
As medical staffing budgets are finite any increase in the

number of career registrars and senior registrars uses up
money that would otherwise be available for expanding the
number of consultants. Also, given a finite pool of doctors,
increasing the numbers of consultants requires shorter, better
training and reductions in numbers of the juniors.

Achieving a Balance has not failed-it has not yet been
tried. JPAC may even be worsening the problems of staffing
that it was established to solve. What is needed is the urgent
introduction of single tier training schemes of shortened
duration with wastage rates of around 1 0%. The numbers
in these training schemes must be balanced with realistic
estimates of the growth in the numbers of consultants, which

should be increased and funded centrally by government.
The grim alternative is that in a few years many more

specialties will be in the position of thoracic medicine and
more junior doctors will spend even longer in the training
grades.

PAUL MILLER
Lecturer, Department of Psychiatry,
Liverpool University,
Liverpool L69 3BX
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Liver failure induced by paracetamol

Avoidable deaths still occur

About 160 people in England and Wales die each year from
liver failure after an overdose of paracetamol,l although this
official figure may underestimate the true annual mortality as
many cases of liver failure may not be attributed to a suicidal
overdose to alleviate bereaved relatives' distress. Why is the
mortality from this commonly used analgesic so high 25 years
after hepatotoxicity was first observed?23
Much has been learnt since then about how paracetamol

damages the liver.4 In therapeutic doses (up to 4 g a day)
paracetamol undergoes glucuronidation and sulphation in the
liver with only a small amount being metabolised by cyto-
chromes5 to the toxic metabolite N-acetyl-p-benzoquinone
imine, which is inactivated by hepatic glutathione. In overdose
the production of N-acetyl-p-benzoquinone imine over-
whelms cellular glutathione, leading to widespread cellular
damage, principally due to covalent binding of the toxic
metabolite to thiol groups on cysteine residues of intracellular
proteins (for example, in mitochondria). Thiol oxidation,
lipid peroxidation, and activation of hepatic macrophages also
occur.46

Susceptibility to the toxic effects of paracetamol taken in
overdose differs between people, which may explain
why some patients survive having taken large amounts of
paracetamol while others die having taken only a few tablets
more than the eight tablets (4 g) a day recommended by the
manufacturers.7 The best described causes of this enhanced
susceptibility are chronic ingestion of alcohol89 and anti-
convulsant drugs,'0 but genetic factors may also play a part."
Although an increased susceptibility to hepatotoxicity may be
contributory, the main reason for the continuing high
mortality from paracetamol overdose is that many patients
still present to medical care too late after ingestion for an
antidote to be given according to standard guidelines.'2

Intravenous acetylcysteine remains the antidote of choice in
Britain for patients presenting to medical care early enough;
oral methionine, another precursor of hepatic glutathione, is
probably inferior to acetylcysteine as vomiting is common
after overdose and metabolism to glutathione may be impaired
by increasing liver dysfunction. Until recently acetylcysteine
was not recommended for use more than 15 hours after
overdose, but there is now evidence that it can safely be given

to patients up to 24 hours after ingestion'3 and perhaps even
later than this.'4 15 Acetylcysteine also seems to improve
survival in established fulminant hepatic failure,'6 perhaps by
reversing some of the adverse haemodynamic changes that
occur at that time.'7 Patients at increased risk ofhepatotoxicity
(particularly those taking anticonvulsants) who present after
taking an overdose of paracetamol should be considered for
treatment with acetylcysteine even if the blood paracetamol
concentration is below that at which treatment is usually
started; the exact threshold at which acetylcysteine should
be given in such cases is, however, unknown.

In a patient presenting late or after a particularly large
overdose recognition of the onset of liver failure is crucial.
Although the prothrombin time remains the best and most
readily available measure of liver function in such cases,
arterial acidosis (pH < 7 30) and renal failure also indicate an
adverse prognosis.'8 If liver function is deteriorating hypo-
glycaemia should be avoided, prophylaxis against gastric
bleeding started, and central venous pressure maintained
with colloid. Careful monitoring for the development of
respiratory failure and cerebral oedema is also important.
If pronounced coagulopathy, acidosis, or encephalopathy
develops transfer to a specialist centre should be considered so
that intensive care directed at the liver can be given and the
patient considered for liver transplantation.

Despite such intensive care, including the use of "late"
acetylcysteine and intracranial pressure monitoring (which
helps in the early detection of intracranial hypertension), the
mortality of patients with paracetamol induced fulminant
hepatic failure in specialist centres continues to be over 400/o-
deaths are mainly due to cerebral oedema, hypotension, and
overwhelming sepsis. Orthotopic liver transplantation has
now been performed in several cases,'9 but its widespread use
is likely to be restricted by the problems of postoperative
sepsis, perioperative cerebral oedema, psychological assess-
ment, and availability of donors.

Progress in reducing the number of deaths from para-
cetamol overdose may come only from preventing rather than
treating fulminant hepatic failure. Increased public awareness
of the dangers of exceeding the recommended dose of
paracetamol might help, although this could paradoxically
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encourage more people to take an overdose. It should,
however, reduce the likelihood of an accidental overdose
being taken from severe pain and increase the chance that if a
patient's family knows of the overdose they will encourage
him or her to seek prompt medical advice.
The pharmaceutical industry is in a pivotal position to

address the problem of the continuing high mortality from
paracetamol overdose as the addition of an antidote, such
as methionine, to all available preparations might prevent
every death that currently occurs. At present paracetamol-
methionine combinations are costly, little publicised, and
rarely prescribed. Adding methionine to all preparations of
paracetamol might increase prices and therefore reduce sales.
Another solution might be to develop non-hepatotoxic
derivatives of paracetamol. It will indeed be tragic if the
mortality from paracetamol overdose over the next quarter of
a century proves to be as high as that of the last.

GARY P BRAY
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Endometriosis

Should not be treatedjust because it's there

Endometriosis is a fascinating example of how a new diag-
nostic technique has transformed the understanding of a
disease. Because the laparoscope has enabled easy, safe,
detailed, and repeatable visualisation of the pelvis we now
know that endometriosis has various manifestations and may
even be present in otherwise normal peritoneum. Recent
reports have argued that the presence of ectopic endometrium
may be physiological and should be considered to be
pathological only if associated with symptoms or signs of
progression and tissue damage.' 2

Endometriotic implants probably evolve from active to
inactive disease, and these stages are recognisable visually.3
Histological techniques can show whether an endometriotic
deposit is active and infiltrating the surrounding tissue or is
superficial and inactive.4 The pathogenesis of the disease has
always been controversial, but considerable circumstantial
evidence exists to support the suggestion that it is due to
implantation ofendometrium that hias been refluxed down the
fallopian tube at menstruation.5 It is logical to hypothesise
that the implantation of refluxed endometrium will be more
likely to occur with increased exposure to menstruation:
women now experience over 450 menstruations during their
reproductive lifetime rather than the 30 to 50 that would be
expected without contraception and with long periods of
lactation. Changes in social habits, which increase exposure of
the pelvis to menstruum, and a new diagnostic technique may
therefore have combined to create an increase in the incidence
of endometriosis.
The true prevalence of the visual finding of endometriosis

cannot be determined at present because such studies require
random operative intervention and are therefore unethical.
Vessey et al report an increasing incidence with age, which
peaks at about 6 per 1000 woman years between 40 and 44

(p 182).6 They also show a protective effect of pregnancy and
current use of the contraceptive pill. These data agree with
those of Mahmood and Templeton7 and support the hypo-
thesis that the incidence ofthe disease is related to exposure to
menstruation. While an individual endometriotic implant
may change with time, no evidence exists that the disease will
inevitably disappear. In the three studies that have reported
the natural course of the disease in placebo arms of trials of
medical treatment the disease progressed in about half the
patients.80 In the other half the disease either remained the
same, improved, or disappeared. Increased disease was not
necessarily symptomatic; predicting in which patients the
disease would get worse was not possible.

Endometriosis should therefore not be treated simply
because it is there. This is further supported by evidence that
medical treatment works only temporarily, with the disease
recurring once stimulation by ovarian steroids returns.11
Endometriosis is more common in subfertile women and
women with pelvic pain,7 and logically these should be the two
main indications for treatment. Unfortunately, none of the
published randomised trials have shown that medical treat-
ment improves fertility.'2 No justification therefore exists for
treating subfertile women with contraceptive drugs, and the
endometriosis should be considered to be coincidental unless
it has caused tubal and ovarian damage that requires repair.
There are no randomised studies of the efficacy of surgical
ablation of endometriosis either at laparotomy or at laparo-
scopy on future fertility. Until this efficacy has been shown
surgery cannot be recommended.

Currently, therefore, the only clear recommendation
for treatment is in symptomatic patients. Classically,
endometriosis is associated with cyclical pelvic pain and
dyspareunia. Signs include the presence of a pelvic mass,
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