
control over the fees that patients pay. Fierce disagreement
within the General Practitioners' Association over whether
doctors should sign contracts with the new authorities
resulted in the resignation of the association's chairman and
executive and the election of a more conservatively inclined
group. The government retreated on the issue and agreed
to continue present arrangements for those who oppose
contracts.
Concerns in the public hospital sector centre on the

commercialisation of the health service. The secrecy now
surrounding management decisions has been heavily criticised
as inappropriate for a publicly funded service. Fees for
hospital care were introduced earlier than other changes and
provided fuel for those concerned about possible privatisation.
The strong negative public reaction led the government to
abandon the inpatient fees, although charges for outpatient
services remain.5
The full potential of the restructuring will remain untested

for the next few months. The problem for the government is
that, with no additional money for extra services, any

substantial change in the provision of services is also likely to
be controversial. The disadvantages of change will get
immediate (pre-election) publicity: any gains are likely to
become apparent only in the long term (after the election).
This may partly explain the current preoccupation with
image-the appearance of change is important to justify the
costs of the restructuring, but real change, which might
upset powerful interest groups, will be avoided until after
the election. We do not yet know whether the image will
reflect reality.

HEATHER BUCHAN
Senior research fellow

Department of Preventive and Social Medicine,
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New Zealand
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Faecal incontinence

Childbirth is responsiblefor most cases

Continence and defecation require functional integration of
the pelvic floor musculature and its striated, voluntary
sphincter muscles; of the involuntary muscle of the internal
anal sphincter; and of the smooth muscle in the colon and
anorectum. Faecal incontinence has many causes. It may arise
from local pathology, such as perineal suppuration and
trauma, or as part of the loss of control of bodily and mental
function associated with frontal lobe lesions and dementia.
Even in otherwise healthy subjects diarrhoea may overwhelm
the sphincter mechanism.

In a syndrome analogous to stress urinary incontinence,
faecal incontinence may develop insidiously in otherwise
healthy women; this syndrome, the most frequent cause
of incontinence, is due to denervation of the musculature
of the pelvic floor sphincter. Although urinary and faecal
incontinence often occur independently, they have common
predisposing factors, especially female gender and difficult
or multiple labours; their prevalence also increases with age.

In healthy people there is a zone ofpressure in the anal canal
near the anal sphincter ring, which is due largely to the tonic
contraction of the internal anal sphincter muscle' and only
slightly to the tonic contraction of the sphincter muscle.2
Reflex contraction of the external anal sphincter, however,
is important in maintaining continence during transient
increases in intra-abdominal pressure, as in coughing,
laughing, or sneezing.3 The external anal sphincter can also,
of course, contract under voluntary control.

Generally, faecal incontinence does not develop after
division of the internal anal sphincter, although leakage of
mucus and problems with controlling flatus may develop.4
Conversely, continence may sometimes be preserved in
patients with a normal internal anal sphincter but with severe
weakness of their external anal sphincter and puborectalis
muscles, provided that faecal consistency is also normal.
Avoiding damage to the internal anal sphincter is therefore
important in patients in whom the external anal sphincter and
puborectalis muscles are weakened by denervation, since
such damage-which may occur, for example, during an
anal stretch procedure-may lead to a worsening of the

incontinence. The essential abnormality in patients with
anorectal incontinence is that the pressure in the rectum
exceeds the pressure in the anal canal long enough for faeces
to enter the anal canal and thus to pass through the sphincter
zone.5 In addition, incontinent patients have difficulty
distinguishing flatus and stool, evidence of a sensory abnor-
mality in the anal canal.6
The pudendal nerves that innervate the external anal

sphincter and periurethral striated sphincter muscles, and the
direct pelvic branches of the sacral nerve roots (S3-S5) that
innervate the puborectalis and intramural component of the
periurethral striated sphincter muscles are easily damaged
during childbirth. This probably results from stretch injury
during elongation of the birth canal and from direct trauma
during the passage of the fetal head.7 Nerve damage is more
likely to occur when the fetal head is large, the second stage
of labour is long, and forceps are applied, especially if a
high forceps delivery is required and if there is a long trial
of labour.89 Even a normal vaginal delivery is associated
with electrophysiological evidence of damage to the pudendal
nerves, which may last for up to three months after delivery.7
Subsequent vaginal deliveries may further damage the
pudendal nerves, although damage is rarely severe enough
for faecal or urinary incontinence to follow childbirth
as an immediate complication. Serial measurements of the
pudendal nerve terminal motor latency have provided sup-
port for the additional hypothesis that progressive pudendal
nerve damage occurring in idiopathic anorectal incontinence
results from recurrent stretch injury during perineal descent
induced by straining at stool.10

Faecal incontinence presenting soon after delivery is
frequently associated with a tear of the external anal sphincter
muscle. Unfortunately, despite immediate surgical repair
incontinence often persists or recurs after a few months or
more. This sphincter tear is evidence of an extreme form of
obstetric injury to the pelvic floor and to its innervation, and
the poor result of simple surgical repair to the visible tear is
due to unrecognised injury to the innervations both of the
external anal sphincter and of the puborectalis muscles. 1I
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The introduction of anal endosonography in the investiga-
tion of women with idiopathic faecal incontinence has
revealed an unexpectedly high incidence of anal sphincter
defects, reaching 87% in one study,12 providing further
evidence that the major cause of faecal incontinence in
women is damage to the deep parts of the anal sphincter
and its innervation during childbirth. These findings imply
a need for closer monitoring of the anal sphincter and of
the posterior part of the pelvic floor during vaginal delivery.
Can this devastating social handicap yet be prevented?
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Organs from animals

Unlikelyfor a decade

As the results of organ transplantation improve, so the
demand for organs increases. In Europe, North America, and
Australasia there is considerable public good will towards
organ donation after death, but even so probably no more
than half the potentially suitable donors have organs removed
for transplantation. The reasons for this are complex but
include emotional and organisational barriers. A change in the
law in some countries to allow the removal of organs unless a
person specifically forbids it seems to have improved the
incidence oforgan donation but only to a small extent.

In countries such as Japan where the law forbids the
removal of organs from brain stem dead patients and in
countries where relatives seldom give permission for donation,
living related donors are frequently used for kidney trans-
plantation and now also for segmental transplantation of the
liver and lung. In some countries extreme poverty has led to
commercial exploitation of organs from unrelated living
donors. They are paid for an organ, which is transplanted into
somebody rich enough to foot the bill. In China the common
punishment of crimes by execution provides a source of
organs, which are often sold to foreign nationals who go to
China for their transplant operations. But neither donation
nor the use of living donors will ensure a large enough supply
of organs for the waiting recipients, especially in cases of
kidney and heart disease.

It is against this background that many surgeons and
research workers are endeavouring to overcome the inter-
species barrier to allow therapeutic transplantation of organs
from animals to humans. There was a flurry of interest in this
subject in the early 1960s, when Reemtsmal and then shortly
afterwards Starzl et aP transplanted a number of kidneys
from chimpanzees and baboons to humans. The longest
functioning graft was a chimpanzee kidney which lasted for
nine months. A lack of long term success led to the
abandonment of this approach. Recently, however, there has
been a renaissance of interest in xenografting.
When reperfused with blood of a different species an organ

behaves in one of two ways-concordantly or discordantly-
depending on the phylogenetic closeness of recipient and
donor. A concordant transplant is from a close species-such
as a baboon to a human; here the blood flows through the graft
for some days before the organ then fails owing to rejection.
Experimental examples exist of fairly long term survival
with such transplants, but the recipients require heavy

immunosuppressive treatment, with its attendant dangers.
Two clinical attempts at concordant grafting of baboon livers
in the past few years have resulted in much publicity but not
much success. There has also been strong ethical opposition
to the use of primates as organ donors for humans. Chim-
panzees are an endangered species; baboons are less en-
dangered but phylogenetically more distantly related to
humans, and their organs may not be large enough to support
life in an adult human. On size and anatomical grounds the
pig seems to be a much more suitable organ donor and more
acceptable to the general public.
The pig comes from a different order of mammals to

humans, and human blood perfused through a pig usually
stops flowing after minutes owing to natural antibodies
and activation of complement causing massive destruction
of endothelium with occlusion of blood vessels and haemor-
rhage.3 This so called discordant reaction can be overcome
only by removing natural antibodies and complement.
White and colleagues in Cambridge have a novel approach

to preventing activation of human complement by animal
endothelium. Complement activation is normally prevented
by anticomplementary proteins, which are species specific.4
The gene responsible for producing one of these human
proteins (decay accelerating factor) has been introduced into
porcine ova, resulting in transgenic pigs expressing the
human anticomplementary genes. If it is possible to avoid
human complement activation then the next step will be to
study the rejection process of a discordant xenograft. This has
not been possible previously because there has been no
satisfactory model. The immune mechanisms will possibly be
different from those of an allograft in humans, and the
expectation that these may be easier to control than those ofan
allograft seems unduly optimistic to me. If rejection can be
controlled, however, a whole series of new subjects will have
to be investigated. We need to know, for example, whether
human blood can circulate in the discordant animal organ
with its different microenvironment. Will the physiological
response from an animal organ to human enzymes and
hormones be satisfactory to maintain the patient in good
health; and, even more importantly, will the synthetic
functions of the animal organs be appropriate for the
wellbeing of the human recipient? This last question will be
especially pertinent in the case ofliver transplants.
Undoubtedly, clinical xenografting will be a reality one
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