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small hope of diminishing its incidence unless there is some
major advance in prophylaxis or treatment, neither of which
seems in prospect at present. Further advances in the con-
trol of non-gonococcal genital infection await the discovery
of a causative organism or organisms, but this is proving a
difficult task. It seems likely that modern methods of con-
traception, which provide no element of mechanical protec-
tion, favour the spread of gonorrhoea and non-gonococcal
urethritis.

Complications of Cardiac Massage
Since W. B. Kouwenhoven and his colleagues' evolved a
simple method of external cardiac massage it has been
increasingly used as emergency treatment in cases of sudden
cardiac arrest. In a series they reported almost half (48%)
of the patients thus treated were resuscitated and 25%
survived.2
Of the complications that may follow external cardiac

massage the commonest is fracture of the ribs, seen in about
a third of cases, the proportions varying from 28% to 50%
in different series.3 Less common but more serious is injury
to abdominal viscera, notably the liver4 and occasionally to
the spleen and adrenal glands.5 G. D. Lundberg and col-
leagues6 noted gastro-oesophageal tears and intestinal haemor-
rhage in 10% of 348 necropsies.
Now F. Paaske and his colleagues7 from the University

Institute of Forensic Medicine in Copenhagen have made a
four-year survey of 3,306 necropsy examinations which
included 323 patients who had received external cardiac
massage. Of the latter some 17% had to be excluded from
further consideration owing to previous injury to the chest
wall, leaving a total of 180 males and 88 females. In most
instances massage was performed by a physician and in only
8% by an unqualified person, but there appeared to be no
difference between the groups in the complication rate. Rib
fractures were found at necropsy in 44%, increasing in
frequency with age and bilateral in half the cases. There
were sternal fractures in 22%, only in patients over 20 years
of age, and minor cardiac lesions in the form of surface
haemorrhages were seen in 16%. More serious complications
were injury to the liver, in 2%, injuries to the spleen and
adrenal gland, and the inferior vena cava, each in one case.
Bone marrow emboli were noted only once. Other workers
have found marrow emboli in some 10-20% of cases
examined.8 9 C. T. Jackson10 found pulmonary fat embolism
in 81% of cases, with 4 cases of cerebral fat embolism, but
there was no correlation between its occurrence and fracture

of ribs, so it may be accounted for by vigorous chest compres-
sion. Paaske and his colleagues' conclusions were that 1%
of cases showed serious complications which would have
resulted in death.
The dangers of closed cardiac massage should be borne

in mind, as they are inherent in the method. The pathologist
doing the necropsy can help by drawing them to the attention
of his colleagues, and he should also distinguish rib injuries
from possible pre-existing trauma, otherwise a serious medico-
legal error could occur. Experience in the U.S.A. suggests
it is unlikely that a malpraxis suit would be successful against
a physician employing this method of resuscitation."
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Safer Smallpox Vaccines
In countries where smallpox is endemic the risks associated
with vaccination are insignificant compared to the high
morbidity and mortality of the disease. But in countries
where the disease has been eradicated the case for routine
vaccination has been questioned. In a recent report by
C. H. Kempel we are reminded that in the United States
the last death from smallpox to follow import of the disease
occurred in 1948, but since that time there have been between
200 and 300 deaths from vaccination. Such data support
those who advocate stopping routine vaccination and
vaccinating only persons in an area surrounding an imported
case. The weakness of this argument is that in these days
of rapid travel much movement and contact may have taken
place before the case is diagnosed. Moreover, if no improve-
ments in the vaccines are made, the people vaccinated during
an emergency will be exposed to the risk of complications.
Furthermore, if this policy was pursued for several years,
some primary vaccinations would be given to people in later
life, when the risk of complication-especially of encephalitis
-is greater than among young children.' Clearly a more
satisfactory approach would be to develop a safer vaccine.
Such a vaccine is even more urgently required for eczematous
children, who even if not vaccinated are at risk from
accidental contamination with vaccinia from a vaccinated
sibling or classmate. Indeed, several studies have shown
that eczema vaccinatum is a much more serious disease in
accidentally contaminated infants than in elective primary
vaccination of those liable to eczema, in whom virus infection
will only occasionally become generalized.
The present methods of manufacture of smallpox vaccine

have changed little throughout the century. Lymph har-
vested from the inoculated skin of animals is made " safe "
by killing pathogenic bacteria with phenol, but it is far from
being bacteriologically sterile. Two major improvements
must be made. The production methods must come into
line with those applied to the more recent virus vaccines,
and a more attenuated, though still protective, strain should
be used. The report from Kempel is particularly pertinent
here. Over the last 20 years he has been studying the
reactogenicity and efficacy of a vaccinia virus which has been
passaged 10 times in rabbit testicles, 49 times in chick
embryonic tissue, and 19 times in chicken-egg chorioallantoic
membranes. The virus harvested at the 78th passage
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(CVI-78) had a virus titre of 108.4 TCID5O (tissue culture
infectious dose) and was free from all extraneous agents.
In Kempe's first study 594 children, all of whom had eczema,
were vaccinated either by multiple pressure or by the sub-
cutaneous route with doses of virus from 30,000 to 1,000
TCID50. Compared with 36 normal children given com-
mercially available smallpox vaccine, they showed less febrile
reaction, and they had no complications. When 30,000
TCID,0 of virus was given the antibody was as high as that
given by normal vaccine in normal children. In a second
study,3 in which 1,009 eczematous children were given 30,000
TCID5O of CVI-78 vaccine these results have been confirmed,
and furthermore, when the children were given normal
vaccine six months later there were no untoward reactions.
During the last two years the number of eczematous children
vaccinated has been increased to 2,500, and there have been
no complications.'

These data are most encouraging, and vaccine from this
or a similar strain should be made available in Britain. It
would be reassuring to know that such vaccine had given
protection against smallpox when used in a country in which
the disease is endemic. But in the meantime it will be a
relief to have a safe vaccinia prophylactic for eczematous
patients.

Amputations for Ischaemia
1n spite of the dramatic advances of vascular surgery during
the last 15 years many limbs still have to be amputated
because of gangrene, and amputations make up 0.5-1% of
-the total number of operations performed in most general
'hospitals.' The commonest cause of peripheral gangrene is
-atheroma of the major limb arteries. In many cases the
smaller arteries are patent so that the surgeon can bypass the
obstruction and save the limb'-some have even performed
vein bypass grafts from the common femoral to the dorsalis
pedis artery with success'-but when major and small vessels
are occluded there is little that can be done to save a limb
other than to hope for a good response to sympathectomy.
Two problems face the surgeon when he decides to ampu-

tate. He must obtain primary healing of the skin flaps and
he must give the patient a strong, mobile, and useful stump.
These two aims are in part in opposition to each other.
The higher up the limb the surgeon amputates the better the
chance of primary healing, but with this goes a higher mor-
tality rate and a lower chance of rehabilitation for the patient.
Amputations lower down the limb give a stronger stump and
a greater chance of a return to walking, but the healing rate
is lower.

In an attempt to obtain some guidance on this problem
R. Warren and R. B. Kihn' have recently surveyed 453 lower
limb amputations performed for ischaemia in 14 Veterans
Administration Hospitals in the U.S.A. Their results confirm
previous studies. The overall mortality rate for above-knee
amputations was 28% and for below-knee amputations 10%.
Excluding those who died, primary healing was obtained in
71% of the above-knee amputations and 49% of the below-
knee amputations, and a further 11% and 18% healed by
second intention, giving an overall healing rate of 82% and
68% respectively. A second amputation was needed in 13%
of cases. Of those with unilateral amputations 46% of

patients with above-knee operations and 76% of the below-
knee patients walked again with or without a prosthesis. Only
14% of those undergoing bilateral major amputations walked
again, and almost all of these patients had been walking with
a prosthesis prior to their second amputation. It is of interest
that the results of below-knee amputations were hardly any
better in patients with a palpable popliteal pulse than in those
in whom this pulse could not be felt. Sympathectomy did
not affect healing and the presence of diabetes did not increase
the failure rate. Unfortunately there was only one through-
knee amputation in this series: current British opinion
favours amputations at knee level, since they achieve a
compromise between the desire for good healing and a strong
stump. Thus P. Martin and his colleagues4 reported a 79%
primary healing rate, 91% eventually healed, with 55%
walking again with a prosthesis, in a personal series of 237
Gritti-Stokes amputations.
The Gritti-Stokes amputations gives a good, strong end-

bearing stump with full muscle attachments and movements-
a most important feature of all amputation stumps, as has
been demonstrated so well by the work of Dederich.6 The
through-knee amputation is a little easier to perform than
the Gritti-Stokes operation and gives an equally strong end-
bearing stump, but the bulge at its end is not quite so pleasing
cosmetically, and, as it is 2 inches (5 cm.) lower than the
Gritti-Stokes, it is liable to a higher failure rate.' However,
there are not as yet any good comparative trials of these
operations and both should be part of the repertory of the
vascular surgeon. As many patients (33% if they survive
five years8) will become double amputees before they die,
the lower and stronger the amputation the better. The man
with two mid-thigh amputations is completely helpless unless
he manages to learn to walk again with artificial limbs,
whereas the man with two end-bearing stumps can move
about with rockers and can turn over in bed with ease.
Though of the utmost importance, the amputation is just

a brief phase in the rehabilitation of the patient. An amputa-
tion should not be performed with the attitude " this is an
operation to remove dead tissues," but with the approach
that " this is an operation to get the patient walking again."
Preoperative exercises in balance and walking with crutches
are essential.9 Walking immediately after amputation is
presently being evaluated,'0 and many believe that it is of
considerable value. Daily attention from an encouraging and
enthusiastic team of doctors and physiotherapists boosts the
patient's morale if it does nothing else.

So the current trend is for amputations at knee level when-
ever possible rather than through the middle of the thigh
and for early rehabilitation. Below-knee amputation is
reserved for the occasional case when the surgeen thinks he
will get primary 'healing; and perhaps it should be used a
little more often, as suggested by Warren and Kihn, but some
objective test of the likelihood of primary healing would be
of the greatest value. A failure to heal is a failure in judge-
ment and usually inflicts upon the patient at least one other
major operation, with its attendant mortality and morbidity.
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