
promote appropriate goals such as furthering high
quality medicine, patient centred care, and efficient use
of resources.10 11 The difficulty is to avoid or minimise
the perverse side effects of incentives. That goal
requires careful use of incentives, evaluation of their
effect, and a fair dose of scepticism. Health policy
makers in much of the world today embrace
uncritically the use of incentives for doctors, ignoring
their problems and risks. Instead they should treat
incentives like drugs—a powerful product that can be
beneficial but also dangerous. Society should control
the use of incentives for doctors carefully to ensure that
they are safe as well as effective in the way they are
used.
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Scars and keloids
Several treatments are used, but the evidence base is lacking

The reparative response of a fetus to injury is
regeneration of tissue without scar. However, in
children and adults the inevitable response to

injury is scar formation, which in skin causes disfigure-
ment and may result in restriction of motion. In other
organs excessive scarring is responsible for pulmonary
fibrosis, cirrhosis, end stage glomerulonephritis, and
systemic scleroderma. The molecular signals that cause
an active wound healing process to turn off in the proc-
ess of scar maturation are unknown. The clinical
treatment of scars has therefore been largely empirical.
Multiple treatments have been proposed, often backed
by anecdotal evidence only. Some treatments, such as
topical vitamin E, have been widely promulgated as
effective in the popular press in the United States,1

whereas others have been marketed directly to the con-
sumer despite a lack of evidence.2 So how should we
treat excessive scarring given the poverty of evidence?

The first step in minimising scarring should be
attention to the early care of wounds, and the following
recommendations are based on general principles of
wound healing. The goal with minor wounds such as
abrasions is to achieve rapid epithelisation by moist
healing with ointment or semiocclusive dressings.
When epithelisation is delayed beyond 10-4 days the
incidence of hypertrophic scarring goes up dramati-
cally.3 Surgical closure of an open wound should take
into account the tension on the wound. Wounds
subjected to tension due to motion, body location, or
loss of tissue (after excision of a lesion) are at increased
risk of scar hypertrophy and spreading. Appropriate
splinting of the tissue with permanent intradermal
sutures should be considered. A useful technique is a
subcuticular closure with a polyprolene suture that can
be left in place for six months. Permanent clear nylon
sutures placed in the deep dermis are also efficacious
(personal experience). Most absorbable sutures, which
lose much of their tensile strength in less than a month

do not splint the wound sufficiently long to prevent
widening or hypertrophy of scar.4

Recently, an international group of clinicians
reviewed the available literature for an evidence based
analysis of useful treatments for cutaneous scarring and,
where evidence was lacking, a consensus recommenda-
tion of useful approaches.3 For the prevention of hyper-
trophic scarring and optimal scar formation after
laceration or surgical incision, a semiocclusive tape or
ointment, applied for one to four weeks, has been
accepted as useful, although the only evidence is from
successful clinical experience.3 The underlying mecha-
nism has not been well elucidated, and the evidence is
circumstantial. Epithelisation over an open wound
induces apoptosis and resolution of inflammation, and
in co-culture in vitro experiments signals from overlying
keratinocytes resulted in reduced synthesis of collagen
by the underlying fibroblasts.5 6 In addition, hydration of
the keratinocytes (similar to hydration of epithelium by a
semiocclusive tape) results in cytokine signalling from
the keratinocytes, which influences fibroblasts in
co-culture experiments.6

In patients with scars showing early signs
(erythema and scar elevation) of evolving into
hypertrophic scars, or for patients at higher risk of
developing hypertrophic scars (patients who are
younger than 40 years, have a previous history of
hypertrophic scars, or are at increased risk because
their racial background), several prospective ran-
domised studies support the efficacy of silicone gel
sheeting in flattening scars and reducing their
stiffness.3 Although the mechanism of action has not
been proved, multiple studies have by elimination
assumed that its action is the result of its semiocclusive
properties.3 6 7 In recent years multiple silicone gel
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products have been marketed with the implication that
they are equivalent to silicone gel sheeting in efficacy.8

However, no comparative clinical trials have been
performed on these products.

For scars that fail to respond to silicone gel
sheeting several prospective studies show the efficacy
of local injections of insoluble steroid (triamci-
nolone).3 9 No good evidence exists to support the effi-
cacy of topical steroids, presumably because of a lack of
penetration into the underlying deep dermis.

Surgical excision of hypertrophic scars may be effi-
cacious but requires meticulous adherence to the surgi-
cal principles and adjunctive measures discussed above.

Laser treatment for scars has received considerable
media attention. Multiple different laser wavelengths
and treatment protocols have been proposed, and
anecdotal evidence supports their use.3 However, with-
out prospective randomised studies we cannot know
whether laser treatment accelerates the normal process
of scar resolution or actually results in long term
improvement.

Burn scars, and hypertrophic scars that develop
from other open wounds with delayed epithelisation,
also respond to silicone gel sheeting and steroids, but
local pressure achieved with elastic garments has
achieved widespread acceptance since its was first
described 30 years ago, despite a lack of favourable
prospective randomised trials.9

Several therapeutic options for the treatment of
scars may become available in the next few years. Sev-
eral pharmaceutical companies are engaged in
research, to identify novel targets for therapy.
Experimental evidence implicates the importance of
members of the transforming growth factor � family in
cutaneous scarring, as well as scarring in other
organs.10 A number of different approaches have been
taken to modify activity of transforming growth factor
� locally.11 The other principal strategy being
undertaken by pharmaceutical companies is to
interfere with collagen synthesis locally, and this has
been effective in an animal model.12

Keloids represent the most extreme example of
cutaneous scarring and are the most difficult to treat.
Many papers blur the definition of a keloid (which
grows in a progressive fashion beyond the borders of
the initial injury) and hypertrophic scars (which are self
limiting in their growth). Many keloids are unrespon-
sive to silicone gel sheeting or steroids, and radiation
therapy (1200-2000 gy in five doses) has been used
with success, although the risks have made some clini-
cians avoid it altogether.3 An intriguing approach to
treat difficult scars and keloids in small uncontrolled
series is the use of local chemotherapeutic agents, such
as bleomycin and 5-fluorouracil.3
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Sentinel lymph node biopsy
Is now an established and widely available technique for breast cancer and melanoma

Sentinel lymph node biopsy has developed over
the past decade as a minimally invasive
technique to assess regional lymph node status

in patients with malignancy. This technique allows us
to find out the status of a lymph node basin by remov-
ing only a small number of nodes. These nodes stand
sentry to the rest of the nodal basin: if malignant
disease is going to affect a nodal region it must first
pass through the sentinel node. Therefore the nodal
basin will contain malignant cells only if the sentinel
node is first involved. The specific and limited removal
of the sentinel node reduces surgical insult and
morbidity compared with conventional lymphatic
clearance. Sentinel lymph node biopsy is now widely
available, and most cancer surgeons offer this as part of
their diagnostic protocol for patients.

Sentinel lymph node biopsy was initially developed
to detect lymphatic metastasis in parotid carcinoma.1

As this technique has developed it has been used in the
management of penile carcinoma, but it is now
predominantly used in the diagnosis of lymphatic
metastasis from breast cancer and melanoma.2–4 It can
also be used to detect extent of spread of a wide range
of gastrointestinal and endocrine tumours.5 The short-
coming of this technique in these diseases is that
primary surgery with sentinel lymph node biopsy,
though feasible, may not be practical: a second surgery
for lymphatic clearance for pancreatic or gastrointesti-
nal malignancy is less practical and a greater surgical
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