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ability may lead to inadequate preparations for a flight or
even the use ofthe aircraft as an instrument for self-destruction.

Recently the psychiatric aspects of suicide by pilots using
their own aircraft have been explored by R. B. Yanowitch and
colleagues.' Many doctors may find it difficult to accept their
complete thesis, and indeed they support their conclusions
with only one case history. But essentially they have tried to
describe the "unsafe" individual. They consider that at
present there is no certain means of identification but conclude
that a history of aggressiveness, impulsiveness, and intolerance
in an individual easily frustrated and often unable to make
adequate decisions may suggest accident proneness. With this
view there would be general agreement.
The question arises whether aviation medical examiners

should be required to explore in some depth the psychological
aspects of private pilots. The information obtained would
prove useful in the long run, but it may be difficult at present
to use it effectively.

I Yanowitch, R. B., Bergin, J. M., and Yanowitch, E. A., Aerospace Medicine,
1973. 44, 675.

Susceptibility to Carcinogens
in Man
The development of cancer after exposure to certain indus-
trial chemicals and a few drugs is established beyond doubt.
There is therefore an increasing effort to develop adequate and
economical screening systems to predict whether a substance
is a potential carcinogen.

Several countries have legislation enforcing the testing of
new drugs, but the control of potential new industrial hazards
is a task of such enormous magnitude and with such crippling
financial implications that politicians are fearful of advocating
any realistic controls. In the face of all the evidence incrimi-
nating cigarette smoking as a cause of lung cancer, cigarette
sales continue to flourish and governments continue to rely
heavily on revenue from tobacco.
An argument much beloved by the tobacco manufacturers

and a continuing source of false security to heavy smokers is
the undoubted truth that not all who are exposed to an
apparently similar carcinogenic hazard will develop cancer. It
now seems that the riddle of susceptibility to one group of
carcinogens at least may be amenable to study in man, and this
might be the basis of a step forward in cancer prevention.
Benzo (a) pyrene and other polycyclic hydrocarbons present

in tobacco smoke and polluted city air are metabolized by
microsomal enzymes. These normally detoxify ingested
foreign compounds to produce not only harmless derivatives
but also highly reactive intermediates. It is generally believed
that these chemically reactive intermediates-epoxides
react with DNA to cause cell death or more rarely to induce
mutation or neoplastic transformation.' Aryl hydrocarbon
hydroxylase (AHH) is a fairly ubiquitous enzyme in mam-
malian tissues and is responsible for activating this reaction.2
Animal studies have shown that AHH can be induced by
polycycic hydrocarbons, steroids, insecticides, and other
agents and, moreover, that this induction is under genetic
control. In a series of mouse strains basal levels of the enzyme
were found to differ little but their inducibility varied greatly.
A direct correlation has been established between sensitivity
to tumour induction by 3-methylcholanthene and AHH in-
ducibility in the liver.3

AHH has been detected in many human tissues including
leucocytes, and study of these has established that Caucasians
fall into three groups with respect to inducibility, low, inter-
mediate, and high. These groups are the phenotypic expres-
sion of two alleles of a single gene locus, and their percentages
in the population are 53, 37, and 10 respectively.4 G. Keller-
man5 and his colleagues have recently published a study of
AHH inducibility by benzopyrene in leucocyte cultures
derived from patients with bronchial carcinoma, other forms
of cancer, and healthy controls. As expected, 45 % of controls
had leucocytes with low inducibility as did 440% of patients
with cancers other than of the lung. However, of 50 patients
with lung cancer, all ofwhom were also smokers, only 4% fell
into this category, 96% exhibiting intermediate or high values
for inducibility.

Unfortunately this study is open to the criticism that it
lacks adequate smoking histories of the healthy and cancer
controls and the groups were not matched for age and sex. It
remains to be shown that AHH inducibility in the leucocyte
reflects that in the lung, and more information must be
obtained on the role of the other detoxification enzymes in-
volved in benzopyrene metabolism, at least some of which are
inducible and genetically controlled. But these observations
nevertheless merit serious attention in that they support a
general hypothesis that bronchial carcinoma has a higher
probability of arising in smokers with high AHH inducibility.
The authors consider that inducibility in the leucocyte

reflects that in other tissues, and the question arises whether
tumours at other sites might be associated with high AHH
inducibility. Bladder cancer, which theoretically might look a
good candidate in practice, in their preliminary results appears
not to be so.

This trail, beginning with the basic discoveries ofcarcinogen
activation in the 1950s6 and leading to enzyme genetic studies
in man today, looks promising. If these early results can be
substantiated, it would seem that a practical screening system
may be available to provide new information on the aetiology
of several of the diseases associated with cigarette smoking,
whether cancer, cardiorespiratory disease, or its effects on the
fetus. What seems most exciting is that there may be a way of
identifying a high-risk group within the general population.
But what practical application it might have to the prevention
of disease in view of the attitude of the public at large is hard
to say.

I Grover, P. L., and Sims, P., Biochemical Pharmacology, 1973, 22, 661.
2 Gelboin, H. V., and Wiebel, F. J., Annals of the New York Academy of

Sciences, 1971, 179, 529.
3 Kouri, R. E., Salerno, R. A., and Whitmire, C. E., Journal of the National
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J1ournal of Human Genetics, 1973, 25, 327.
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The Troublesome Ganglion
Patients seek advice from their doctors about ganglia
because ofswelling, impairment offunction, and pain. 0. Hvid-4
Hansen' thinks that the disfigurement of the swelling causes
more women than men to seek advice and thus explains the
greater incidence in women. Phillip Matthews2 points out that
this cannot be the case for those ganglia arising from the flexor
tendon sheaths in the fingers, for these are rarely visible and
yet in his series the female predominance of about 2:1 was
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apparent. Pain is a rare complication of ganglia; when present
it radiates from the swelling. Movement of the neighbouring
joint often makes it worse.
Matthews draws attention to the difference between ganglia

of the flexor sheaths of the fingers and other ganglia. The
former occur in the fingers at two sites-namely, over the
middle of the proximal phalanx at the level of the proximal
skin crease and at the level of the metacarpo-phalangeal joint.
Those arising from the flexor pollicis longus tendon all arise
at the level of the metacarpo-phalangeal joint. They are
tender and interfere with firm gripping, and it was probably
this symptom which brought the patients in Matthews's
series for advice quicker (average 9 7 months) than has been
reported for ganglia as a whole (21 years).3 They are smaller
than other ganglia, varying in size from a match head to a pea.
They are often easier to feel than to see and the patient may
not have noticed them. These ganglia are rarely noted to alter
in size, in contrast to other ganglia, whose size frequently
fluctuates. They are single, hard, smooth, and dome-shaped
and often confused with sesamoid bones, osteomas, chondro-
mas, and implantation dermoids. Ganglia of the flexor tendon
sheaths do not move with the tendon, and may even appear
fixed to the bone when the finger is extended.
The cause of these lesions is not known. Undoubtedly

trauma plays a part. In Matthews's series only one patient out
of 40 gave a definite history of trauma, but previous studies
have shown a higher incidence than this.4 5 In his series the
ganglia occurred equally on either hand and not mainly on the
dominant hand, which would be liable to more trauma than the
other. However, 11 of the 40 patients were typists of at least
three months' standing. They all suffered from ganglia on the
middle finger and always at the same level. Matthews agrees
with H. G. Stack6 that minor repeated trauma might initiate
the degenerative process which would preceed ganglion
formation, but again this is not the experience of other authors.
The time-honoured treatment of striking these lesions with

the family Bible is not as ridiculous as it might at first appear,
for direct pressure on ganglia often ruptures them. However,
recurrences afterthis treatment are likely,becausethe membrane
surrounding each ganglion persists. Aspiration of the ganglion
through a bleb of local anaesthetic in the skin is more success-
ful, but again leads to recurrences. But because of the simpli-
city of this last treatment it is reasonable to try it before
surgical excision. Any recurrent ganglia thereafter should then
be excised, the surgeon operating in a bloodless field and
using a skin-crease incision. If all the membrane and the
portion of the tissue to which the membrane is attached are
excised, the lesion is unlikely to recur.

1 Hvid-Hansen, O., Acta Chirugica Scandinavica, 1970, 136, 471.
2 Matthews, P., Journal of Bone and Joint Surgery, 1973, 55B, 612.
3 Lyle, F. M., Journal of Bone and Joint Surgery, 1941, 23, 162.
4 Bunnell's Surgery of the Hand, revised by Joseph H. Boyes, 4th end.,

p. 721. Philadelphia, J. B. Lippincott, 1964.
McEvedy, B. V., British Yournal of Surgery, 1962, 49, 585.

6 Stack, H. G., Postgraduate Medical Journal, 1964, 40, 290.

Myxoma of Soft Tissues
The myxoma is a benign tumour of connective tissue whose
histological and biochemical features closely resemble those
of the Wharton's jelly found in the umbilical cord of the
mature fetus. It is usually well circumscribed, oval or spherical

in shape, and of an opalescent white or translucent grey
colour. Its cut surface is glistening and slimy and often exudes
mucoid material. Histologically there are scattered stellate and
fusiform cells disposed in an expanse of connective-tissue
mucin in which there is a network of reticulin fibres. The
mucin is composed of much hyaluronic acid in a mixture of
acid mucopolysaccharides.
Myxomata may occur at various sites. The cardiac myxoma

is usually within an atrium, arising especially from the left
interatrial wall, and it occasionally causes embolism.1 2
Myxomata of bone usually affect the jaw, where the tumour is
believed to be of odontogenic origin, but less frequently they
arise from the periosteum of a long bone.3 Myxomata of the
soft tissues often arise in striated muscle and the adjacent
supporting tissues.4 5 The origin of the tumour is unknown.
The theory most favoured is that the cell of origin is a fibro-
blast that has not differentiated sufficiently to lay down
collagen but is capable of producing acid mucopolysacchar-
ides.4 Another suggestion is that it is of primitive mesen-
chymal origin.6 The association of multiple myxomata and
fibrous dysplasia of bone has been noted,7 8 and a common
origin for both conditions has been suggested: a basic con-
nective-tissue dysplasia that predisposes to both.

Recently D. C. R. Ireland and his colleagues 9 have reviewed
58 cases of myxoma of the somatic soft tissues chat had been
treated at the Mayo Clinic. The sex incidence was roughly
equal, and while the tumour was found within an age range
of 18 to 78 years the majority of cases were in the sixth and
seventh decades of life. Of the 58 patients only three had
multiple tumours. Most of the myxomata occurred in striated
muscle, and these often had microscopical evidence of local
invasion. The other sites for myxomata were subcutaneous
tissue, fascial planes, and neurovascular sheaths. Six tumours
were attached to the capsules of joints and one to the peri-
osteum. The commonest anatomical situation was the thigh
and pelvic girdle, and other fairly frequent sites were the
pectoral girdle, legs, and arms. Despite evidence of local
invasion all the tumours were successfully treated by simple
excision, and in the two cases in which it recurred a further
excision was curative. The three patients with multiple
myxomata all had evidence of fibrous dysplasia in bones
adjacent to the tumour sites. One patient had the skin pig-
mentation of Albright's syndrome but without the endo-
crinological abnormality.10 On the other hand no patient with
a solitary tumour had evidence of fibrous dysplasia.

This series of cases illustrates the essentially benign course
of the myxoma even when there is focal infiltration of muscle.
It also confirms the association of multiple myxomata and
fibrous dysplasia of bone. The bones should always be care-
fully examined in cases of multiple myxoma. It is noteworthy
that in two of the cases reported in this series the myxomata
and the fibrous dysplasia were diagnosed simultaneously. It is
much more usual for the bone lesions to precede the tumours
by a long period of time.
' Fine, G., Morales, A., and Horn, R. C., Cancer, 1968, 22, 1156.
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