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but these figures do suggest that sometimes it is still wise
to leave well alone.
The age of the patient at the time of the first operation

greatly influenced the need for further surgery; 60% of those
under 2 years and only 31% of those between 10 and 14 yeaTs
required a second operation. As might be expected, the
number of second operations gradually increased as the time
interval from the first operation increased. The evidence also
suggests that the need for a second operation was delayed
in younger patients (2-14 years) if the subclavian-pulmonary
end-to-side anastomosis was performed on the side opposite
the aortic arch.
Only 29 of the 685 who survived the first shunt were

known to have developed pulmonary hypertension. As might
be expected this complication was relatively much commoner
in patients with large shunts through Potts or innominate
anastomoses than it was in those whose subclavian artery
had been used, thus limiting the increased flow of blood
through the lungs.

Apart from complications related to surgical procedures,
this long-term survey of so large a group as 779 cases of
Fallot's tetralogy yields valuable information about other
complications traditionally associated with severe cyanotic
congenital heart disease. Tuberculosis, for example, to which
all such patients were once considered extremely susceptible,
was found only twice before and eight times after operation.
But two other infections lived up to their reputations and
emerge as major causes of disease and death. Brain abscess,
always a worrying possibility with its problems of diagnosis
and treatment, occurred in 38 and was suspected in another
5-an incidence of 5.5%. Even in the 25 in whom it was
diagnosed and treated surgically the mortality rate was 40%,
and the importance of early diagnosis and prompt drainage
is emphasized. Perhaps the most surprising feature of the
whole investigation is the remarkably high incidence (14-3%)
of subacute bacterial endocarditis. No fewer than 112 of the
779 patients were treated for this complication; 24 of them
died-a mortality rate of 21F4%. In only eight instances was
the infection related to the surgical operation. Positive
cultures were obtained in 71 patients, and, though
Streptococcus viridans was the commonest organisri to be
isolated (43 cases), a staphylococcus was isolated in 22.
These natural complications, essentially uninfluenced by the
success or failure of palliative surgery, are powerful
arguments in favour of complete repair if this can be achieved
with a lesser mortality.
On a happier note, it is gratifying to see that 125 of the

women and 95 of the men had married and produced 196
children, only three of whom had congenital cardiac
malformations. In assessing their patients' other achievements
the investigators were hampered by the fact that only 180
of the 600 patients supplied the relevant information.
Whether this indicates reticence or pride is not known,
but of those who did talk of their success 53 had reached
the top professional bracket of doctors, lawyers, ministers,
teachers, or nurses. Moreover, two-thirds of them were
living on their first anastomosis at the time, with arterial
oxygen saturations of between 66% and 85%, thus proving
that sustained arterial desaturation over a period of 10 to
20 years does not cause serious mental retardation and that
severe physical handicap in childhood need not preclude
success in adult life.

Taussig, H. B., et al., Yohns Hopkins Medical Yournal, 1971, 129,
243, 258, and 274.

Condylomata Acuminata
In 1949 M. J. Strauss and colleagues1 showed by electron-
microscopy that skin warts contained papilloma virus. In the
last few years research on the subject of genital and anal
warts, often termed condylomata acuminata, has been re-
vived by further electron-microscope studies.

J. D. Oriel and J. D. Almeida2 found intranuclear
papilloma virus particles in thin sections of a vulval wart,
and by a negative staining technique such particles were
also identified in 13 out of 25 genital warts examined. In
1971 Oriel3 reported on 332 patients (191 men and 141
women) with genital warts. He noted that in many ways
genital warts behaved like a sexually transmitted disease
with the age of onset closely parallel to that of gonorrhoea.
Warts appeared at the genital sites most often injured during
coitus and were exacerbated by pregnancy, and he noted a
high incidence of genital warts among the sexual contacts
of patients. Though some patients with skin warts had
genital warts of the same distinctive appearance (verruca
vulgaris), he found no epidemiological evidence of a close
relationship between genital and skin warts. Thus it seemed
possible that though skin warts could be inoculated on to
the genitals, either as an autoinoculation or non-sexually
from another individual, the common transfer of genital
warts was by sex contact, and that this type of wart was not
capable of inoculation on to the general skin surface. Some
immunity studies supported this "one way" phenomenon.
More recently Oriel4 has directed his attention to anal

warts. He pointed out that the Romans were aware that the
"fig-like" anal warts resulted from anal intercourse and he
quoted Martial writing in the 1st century A.D.:

"In order to buy some slave boys
Labienus sold his gardens;
But now poor Labienus has
Only an orchard of figs."

He studied 72 men and 8 women with this condition.
Sixty (83%) of the men and 5 of the women admitted anal
intercourse before the appearance of the warts. Only limited
tracing of sexual contacts was possible, but he was unable
to obtain much evidence of sexual infectivity. In a retro-
spective study of 500 homosexual males he found anal warts
to be seven times commoner than penile warts, and he
suggested there might be some traumatic factor in the
development of the anal warts. However, since the incuba-
tion period of condylomata acuminata may be as long as
one year or longer, this study does not exclude the possibi-
lity that anal warts are usually sexually transmitted.
The clinician has to differentiate anal warts from the

condylomata lata of the secondary stage of early syphilis,
and to remember also that these two sexually transmitted
conditions may occasionally occur together in the same
patient. In fact it is his duty to look for all the other sexu-
ally transmitted diseases, since both gonorrhoea and
trichomoniasis, by producing purulent genital discharges,
may exacerbate genital warts whether under the prepuce in
men or on the vulva in women. It was this association of
diseases which produced the misnomer in the past of
"gonorrhoeal warts." It is also most important to differentiate
between anal warts and carcinoma, especially as warts can
themselves rarely become malignant. Such a case was de-
cribed by Oriel and I. W. Whimster.5
The treatment of condylomata acuminata depends on the

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5807.179 on 22 A
pril 1972. D

ow
nloaded from

 

http://www.bmj.com/


180 BRITISH MEDICAL JOURNAL 22 APRIL 1972

degree of growth of the lesions. Small warts can be
treated with applications of podophyllin resin in spirit
ranging from 10 to 25%. Care should be taken to protect
surrounding skin or mucous membrane; several applications
are usually needed at approximately weekly intervals. For
larger warts removal under a general anaesthetic with dia-
thermy or electrocautery is indicated. Some clinicians prefer
trichloracetic acid or phenol to podophyllin for local
application. Others use the electrocautery for smaller warts
under local anaesthetic, particularly when they occur inside
the urinary meatus in the male. Genital warts of the type
found on the general body surface are usually dry as they
do not occur on mucosal surfaces. They do not respond
well to podophyllin and need treatment with the electro-
cautery. Though recent research has advanced our knowledge
of condylomata acuminata, there are still some puzzling
questions requiring an answer.

I Strauss, M. J., Shaw, E. W., Bunting, H., and Melnick, J. L., Proceedings
of the Society for Experimental Biology and Medicine, 1949, 72, 46.

' Oriel, J. D., and Almeida, J. D., British Journal of Venereal Diseases,
1970, 46, 37.

' Oriel, J. D., British3Journal of Venereal Diseases, 1971, 47, 1.
" Oriel, J. D., British Journal of Venereal Diseases, 1971, 47, 373.
5 Oriel, J. D., and Whimster, I. W., British Journal of Dermatology, 1971,

84, 71.

Measuring Radiation

Though radiation was the first man-made environmental
hazard to be brought under effective control, its measurement
still entails many uncertainties. The physicist can usually
produce instruments and techniques, but the interpretation
of his findings is often difficult. Reviewing these problems, a
recent report' indicates that the development of instruments
for protection has not kept pace with the appearance of new
sources of radiation, particularly in relation to neutrons and
high-energy accelerators.
There are two main problems in protection against radiation.

The first is to find some effect cf the radiation that can be
measured (usually by electrical or chemical methods), and the
second is to find some correlation between the physical
measurement and the biological effect. When large numbers
of staff are to be protected, the monitoring system must be
cheap and rugged and must estimate personal radiation dose
integrated over a reasonable period of time. Photographic
plates were suggested for this purpose as long ago as 1902,2
and the film badge is now the most widely used personal
monitoring device. About 0 5 million are issued every year to
radiation workers in Britain. The film badge is seldom ac-
curate to within 20%, and errors of 50% or more are not
uncommon. The International Commission on Radiological
Units,' noting that protection regulations are conservatively
derived, accepts an accuracy of 30% as generally tolerable.

In several countries serious consideration is being given to
the replacement of film badges by solid-state systems such as
the thermoluminescent dosimeter. This device incorporates a
small amount of lithium fluoride in which electrons are
displaced when radiation is absorbed. On heating the dosi-
meter the displaced electrons return to their normal stations,
with the emission of light in a quantity proportional to the
radiation exposure. Here the accuracy of measurement is
5-10%, but the advantage of a permanent record (which the
film badge provides) is not available.

Film badges and thermoluminescent dosimeters are generally
adequate for measuring exposure to x-rays and y-rays used
for diagnostic or therapeutic purposes. Neutron hazards are
more difficult to assess, and the dosimetry of nuclear radiations
from high-energy accelerators presents a variety of new
problems. The practical aspect of these issues arises because
the sun and stars emit radiation of very high energy-some
of which will reach Concorde's crews and passengers. The
latest expert advice3 is that the hazard will not be very serious.

'Intemational Commission on Radiation Units and Measurements,
Radiation Protection Instrumentation and its Application, Report No. 20.
Washington, D.C., 1971.

2 Rollins, W., Boston Medical and Surgical Journal, 1902, 146, 39.
3 Fuller, E. W., and Day, B., in Proceedings of the International Congress

on Protection against Accelerator and Space Radiation, p. 524. Geneva,
European Organization for Nuclear Research, 1971.

Biological Warfare Banned
Two weeks ago some 50 nations subscribed in London,
Washington, and Moscow to a Biological Weapons Con-
vention, which requires its members to renounce an entire
category of weapons and actually to destroy their stocks.
Though the Convention was sponsored by the U.S.S.R.
and the U.S.A. it was originally a British initiative.

In 1968 Britain moved to dissociate biological from com-
bined biological-chemical weapons in an attempt to get
agreement for the former first. Three years later the
U.S.S.R. somewhat unexpectedly-since together with a
number of other nations they had stood fast by the com-
bined convention-joined the U.S.A. to produce a draft
which was supported in the conference of the Committee
on Disarmament by Britain, Bulgaria, Canada, Czecho-
slovakia, Hungary, Italy, Mongolia, the Netherlands, and
Rumania.
The draft convention negotiated in this committee in

Geneva, and approved by the U.N. General Assembly last
December, is the first true disarmament agreement, since it
requires the actual destruction of the weapons. In un-
equivocal terms the parties to the Convention undertake
never in any circumstances to develop, produce, stockpile,
or otherwise acquire or retain (1) microbial or other bio-
logical agents (including toxins) of types and in quantities
that have no justification for prophylactic, protective, or
other peaceful purposes; and (2) weapons, equipment, or
means of delivery designed to use such agents or toxins for
hostile purposes or in armed conflict. The parties also
undertake to destroy or direct to peaceful purposes within
nine months all agents, toxins, weapons, equipment, and
means of delivery.
The crux of all disarmament proposals between states is

of course the detection of clandestine contravention. The
U.S.S.R. has never accepted the principle of an indepen-
dent on-the-spot verification by a U.N. agency. Optimistic
statements in respect of inspection have appeared in the
press, but the most that has been achieved in Article VI-
and the British negotiators are to be congratulated on
breaking this impasse too-is that any state which finds
that any other state is acting in breach of the obligations
may lodge a complaint with the Security Council. The
Security Council may initiate an investigation, and each
party to the Convention undertakes to co-operate in it. This
may turn out to be a better safeguard than it actually
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