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Viral warts: a new look at an old problem
The infectious nature of warts was discovered at the end of
the last century' and the cause, the human papilloma virus,
identified in 1950,2 but only in the past two decades have real
advances been made in understanding wart behaviour. First
came information on their immunology, and more recently
new virological techniques applied to the DNA of human
papilloma virus have shown the plurality of the viruses;
each is associated with clinically distinctive warts, and some
seem carcinogenic.5 The virus has still not, however, been
cultured.

Several types of warts occur on the skin: deep painful
palmoplantar warts or myrmecia (HPV1), common warts
(HPV2), mosaic warts (HPV2), plane warts (HPV3), and
punctate palmoplantar warts (HPV4). They occur in both
male and female genital tracts (HPV6, 11, 16, 18) and rarely
in the larynx of children whose mothers had genital warts at
delivery. Warts related to the human papilloma viruses
found in skin and genital warts also occur in the mouth. The
rare lifelong disease epidermodysplasia verruciformis is
characterized by a multiplicity of warts carrying many virus
types, 14 of which are found only in this condition.6

Infection with human papilloma virus occurs when
infected squames either from another part of the body or
from another person enter through breaches in the skin and
mucosa. Fresh infected scales deposited on warm moist
floors or towels may also be a source, although human
papilloma virus does not seem to survive for long under these
circumstances. Recently it has been shown that the virus can
lie dormant in apparently normal skin and mucosa.09

In common with most other viral infections human
papilloma virus infection may regress spontaneously and
completely. Circulating antibodies and evidence of a cell
mediated immune response are both seen when warts are
cured either spontaneously or through treatment," but the
cell mediated immune response is thought to be principally
responsible. "' Analysis of the cells infiltrating the epidermis
and upper dermis of regressing warts shows a cell mediated
immune response against keratinocytes infected with human
papilloma virus.'4 The role of circulating antibodies is still
not clear,' but the warts may regress in different ways-silent
shrinkage, swelling and inflammation, or haemorrhagic
necrosis.

Spontaneous regression may start between three months
and five years after the appearance of the warts and is
complete in three to four weeks.'6 The onset of spontaneous
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regression and the response of warts to treatment varies
greatly and is influenced not only by the type and amount of
human papilloma virus present but also by the patient's
immunological state. Those with a primary deficiency in cell
mediated immunity suffer from widespread and resistant
warts,'7 and others with immunological derangements-such
as autoimmune diseases, atopy, and sarcoidosis-also have
problems.'"'9 The worst affected group are those taking
immunosuppressive drugs, in particular allograft recipients
-for them warts may become a serious disability.'

Advances in treating warts have not been spectacular, and
none of the new antiviral drugs has proved effective against
human papilloma virus. Assessment of the wide range of
available treatments is made difficult by the variability of
response and the unpredictability of spontaneous resolution,
so a stringent protocol is essential.' While 20% of normal
individuals will lose their warts spontaneously within three
months, the self application of salicylic acid wart paints if
used correctly will cure 70-80% of common warts and 80-
90% of deep plantar warts within that time,2' and this is
therefore the treatment of choice in most cases. Cryotherapy
has gained great popularity, but the cure rate differs little
from that associated with salicylic acid paints.2' Freezing is
painful, and more than one treatment is usually required.
There is a place for curettage or electrocautery, or both,
under special circumstances but never for surgical excision
because it leaves unnecessary scars. Lasers do not offer a
certain cure.

Treating patients with resistant warts is more difficult.
Plane warts, a cosmetic problem, will resolve after a few years
and are best left alone. Mosaic warts require persistent
treatment over many months with a rotation of topical
applications, with or without cryotherapy, or by one of the
newer methods discussed below.

Anogenital warts (condyloma acuminata) have traditionally
been treated with podophyllin, but this is very toxic if much
is absorbed and is teratogenic. It may cause violent local
reactions if left on too long, and self application is best
avoided. Freezing anogenital warts with a liquid nitrogen
spray is a good alternative and not unduly painful-and may
be safelv used during pregnancy.-4 Curettage, cautery,
destruction by carbon dioxide laser, and removal by
Thomson's scissor snip technique are all alternatives.
Fluorouracil cream is sometimes successful with widespread
vaginal and cervical warts.2' Recurrences of genital warts,
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however treated, are common and understandable as human
papilloma virus persists in apparently normal tissue.'0
Reinfection by the sexual partner may also be a factor, and
consorts should be checked and treated simultaneously
whenever possible.

Early treatment of warts in immunoincompetent patients
is essential, and destructive procedures-such as cryo-
therapy, curettage, cautery, or one of the new intralesional
methods-are successful ifused before the infection becomes
widespread.

There are new approaches for treating resistant warts.
Retinoids will reduce the hyperkeratosis appreciably,"9 but
infection is not eradicated and the warts return when the
drug is stopped. Immunostimulation is the aim of several
methods. Levamisole did not live up to its early promise.27
Inosine is now being assessed. Dinitrochlorobenzene sen-
sitisation and challenge has been used successfully,2' but
patients cannot always be sensitised and serious side effects
are common-this method has thus become less popular.?
Patients can no longer be treated with autogenous vaccines
because of the possible oncogenic effect of the viral DNA,
but the development of a human papilloma virus subunit
vaccine through direct isolation of the surface antigen gene
from the genome is being explored.' The success of vaccines
is not, however, ensured, and the Lyons group failed to cure
all their patients using formalin treated purified human
papilloma virus virons.3"

Interferon eradicates in vitro cells infected with papilloma
virus" and has mosty been used to treat genital warts. Both a
and , forms have been used, either systemically or given into
the wart with some encouraging results,"33 and a vaginal
cream is shortly to be introduced. Although interferon may
destroy infectivity, there is some disturbing evidence that
human papilloma virus DNA itself is not eradicated, and
rapid and florid recurrences and even malignancy have
followed cessation of treatment- in some HPV16 infections.35
Systemic interferon will cause regression ofwidespread warts
in allograft recipients, but it is difficult to achieve an
adequate dose without dangerous depression of an already
low neutrophil count. The intralesional route has sometimes
succeeded when the systemic has failed.`" Intralesional
injection of longstanding resistant mosaic warts with inter-
feron in an open study has shown some dramatic results,37
but the multiple frequent injections required are daunting.
Patients still experience the flu like symptoms associated
with systemic interferon, but there appears to be less white
cell suppression. Further experience with adjusted regimens
for giving interferon may well be fruitful.

Bleomycin sulphate solution injected in very small doses
into resistant warts has proved highly successful.""39 No
systemic side effects have been experienced, nor would they
be expected with the doses used. Thepain associated with the
haemorrhagic necrosis of the wart is tolerated by the
informed patient with the aid of an analgesic, and careful
injections leave no scarring. One or two isolated cases oflocal
complications have -been reported "0 ' but are not generally
experienced. This is a simple, safe, and usually successful
treatment, but, strangely, only in Canada has the drug been
licensed for treating warts.
No article on warts is complete without mentioning the

relation between warts and cancer. Although certain types of
human papilloma virus are implicated in carcinogenesis, they
are not the types commonly found in skinI warts (HPV1-4).
HPV5 DNA was the first to be shown in the skinl cancers that
occur in about a third of patients with epidermodysplasia
verruciformis,42 and subsequently it was found in a patient

who had had a renal allograft.4Y There is great concern about
how often HPV16 and 18 DNA is being found in malignant
lesions of both the male and female genitalia, including the
cervix,'" but the exact role of these viruses in carcinogenesis
remains to be elucidated. Whether they are initiators or
activators, many other factors are important,45 and not every
individual carrying these- potentially carcinogenic viruses
will develop cancer. Nevertheless, they must be identified.
At present human papilloma virus typing is too complicated
to be a routine laboratory service. New simpler techniques
are, however, being developed and may soon make routine
typing possible."47
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Schoolgirl mothers
Over 1200 girls under 16 become mothers each year in
England and Wales, The incidence has not increased in
recent years, but, in contrast, 4000 schoolgirls had abortions
in 1983, nearly twice as many as in 1977. Mortality among the
children of young mothers is higher than that among those
with older mothers, as are rates of prematurity, low birth
weight, stunted growth and intellect, and child abuse.' 2 It
may be, however, that these adverse outcomes are the result
of the general disadvantages of poverty and low social class
common to this group rather than specifically of young
maternal age. But what are the difficulties for these mothers
-parents while still only children themselves?
There are pervasive effects of early motherhood on their

physical and mental health, education, economic indepen-
dence, and social relationships.' 3 4A recent in depth study of
30 schoolgirls who kept their babies portrayed the experience
through the eyes of the girls themselves; most were from
broken homes with unemployed parents, and school had
held little satisfaction.3 Ironically, the luckier mothers found
that the special education provided because oftheir condition
had improved their motivation to learn as well as placing
them with a peer group, which made them feel less ostra-
cised. They had delayed seeking antenatal care and found
attending clinics and classes with older women difficult and
sometimes humiliating. When arrangements had been made
for group attendance or more individual care attendance had
improved. They were very anxious about money.
Most of the girls became pregnant by their first and only

partner, who was often no older or more advantaged than
they were, and few had plans to marry. They had known
about contraceptives but had only a hazy idea about how to
obtain them and had unfounded beliefs about the safety of
unprotected intercourse. All had moral objections to abor-
tion and adoption. As the researchers concluded, they do not
understand the "social reality of under 16 pregnancy and
motherhood; do not adequately appreciate the potential
results of sexual activity...; do not realise that biological
maturity does not license activating this capacity at will
[and] . . . that once the baby is born, it takes precedence over
its mother ... and at the same time the mother loses her own
pnvileged status as a child."3
What should be provided for the small but steady numbers

of schoolgirl mothers? Many people worry that provding
services may imply approval, but not providing services leads
to the accumulation of even more disadvantage and contri-
butes to the intergenerational "cycle of deprivation." Inter-
vention programmes should first identify adolescents at risk
of precocious pregnancy and provide them with counselling-

and birth control services.' Next, easy access to termination
of unwanted pregnancies should be provided, and, finally,
the consequences ofpregnancy to mother and child should be
minimised by providing medical, social, and educational
help, including postnatal contraceptive counselling. One
programme showed that return to education was more
important in preventing subsequent pregnancy than provid-
ing contraceptives.5

Special antenatal clinics for pregnant schoolgirls are
feasible only in large cities,' but that is where most cases will
be found. Should not each university hospital provide one?
Should not each-education authority ensure that it provides
special continuing education for pregnant girls and schoolgirl
mothers? Should not the state provide adequate, uniform,
and ungrudging financial help? The cost of all these-
because of the low numbers-would be minuscule. The
benefits to these most disadvantaged child parents and their
babies would outweigh the costs.3
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Angioplasty for intermittent
claud'ication
Percutaneous transluminal angioplasty is now an established
treatment for peripheral vascular disease. Under radiological
control a balloon catheter is introduced over a guide wire,
usually through the femoral artery in the groin. Inflation of
the balloon within arterial stenoses or occlusions restores the
lumen by cracking the inner diseased layers of the arterial
wall and redistributing atheromatous material.' 2 Ideal lesions
for treatment are short iliac stenoses and stenoses or short
occlusions of the superficial femoral artery. More extensive
and more distal lesions can be dealt with successfully, but the
chances of the artery staying open are poorer.
As many as two fifths of patients presenting with lower

limb arterial disease may be suitable for angioplasty,3 and
more patients with peripheral arterial disease are now being
investigated and treated because of this technique.45 Com-
pared with reconstructive surgery the hospital stay is shorter
and the cost for each patient substantially lower.36 Angio-
plasty offers new possibilities for simple treatment ofpatients
with severe and mild disease: unfit patients with severe
ischaemia7 and a much larger number of patients with
intermittent claudication insufficiendy severe to justify
reconstructive surgery.89 Yet if those patients with mild
claudication are to be investigated by arteriography with a
view to angioplasty the potential benefits and risks must be
considered before offering the treatment on a widespread
scale.

Selection of patients depends on consultation between
vascular surgeons and radiologists. Success rates after two to


