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several others had superficial sloughing along the wound
edges.
The whole problem of fluid collections beneath extensive

wound flaps was revolutionized by the introduction of con-
tinuous closed suction. One or more rubber or plastic tubes
are placed through stab wounds into the potential dead
space, and suction is maintained by means of a pump or a
vacuum bottle for several days-in fact until the space is
obliterated by adherence of the skin flaps to the deeper
stuctures. This technique is commonly employed in the treat-
ment of the flaps of block dissection of neck and groin, in the
pelvic wounds after abdominal perineal excision of the rectum,
and in extensive plastic surgical procedures, but probably
nowhere so often as in the postoperative care of mastectomy
flaps. It was first introduced for this purpose by D. R.
Murphey5 in 1947.
Most surgeons who use suction drainage are convinced of

its value simply as a result of comparing their present ex-
perience with former days. But we should not take clinical
recollections for granted, and a careful trial of this method
recently reported by A. M. Morris6 is therefore welcome.
In this study patients undergoing radical mastectomy were
randomly allocated into two groups. The first had con-
ventional drainage by means of two lengths of Paul's tubing,
one brought out through the lower end of the wound, the
second via a sta-b incision in the lower flap. In the second
group suction drainage was given by two wide-bore tubes
brought thiough stab wounds to suction bottles. In both
groups the dressings were left undisturbed for 48 hours.
Subsequently in the group of conventional static drainage the
dressings were changed daily and the drains retained on
average until the 'thirteenth day. In the group of suction
drainage the tubes were left in place until the volume of
drainage ibecame less than 25 ml each day but were always
retained for at least five days. On average suction was em-
ployed for eight days. The conventional series contained
25 patients, the suction group comprised 28 patients.

Infection occurred in one patient in the suction group
compared with eight of the patients drained by Paul's tubing.
Necrosis occurred in five of the suction group, with wound
break-down in two cases, compared with 10 and seven cases
respectively in those treated by conventional drainage. The
average length of stay in hospital was two weeks when
suction was used compared with three weeks in the other
group. The author concludes that suction drainage gives a
shorter stay in hospital postoperatively and decreases the in-
cidence of postoperative infection and wound necrosis. The
only patient in the group on suction drainage whose wound
became infected had her suction tuibes accidentally clamped
off for 24 hours, and sepsis developed two days later. With
suction the need for bulky uncomfortable dressings is elimi-
nated, with greater ease to the patient and considerable
saving of nursing time and expense.
The author is to be complimented on this careful clinical

trial, which supports the enthusiasm of surgeons who employ
suction drainage. Further studies might usefully be carried
out in this and other fields where extensive dead spaces are
left after operations to define the factors which provide the
optimuri conditions for speedy wound healing.
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An Oral Carbenicillin
Carbenicillin is a valuable antibiotic for treating Pseudomonas
infections, but it lacks acid stability and must therefore be
injected. A derivative with the same activity which could be
given by the mouth would be welcome. This has been achieved
by esterification, a modification used before to improve anti-
biotic absorption.

Indanyl carbenicillin has been the subject of several Ameri-
can and at least one British paper, but the present main source
of information about it is the report' of a symposium held in
New Orleans devoted exclusively to the properties, laboratory
study, and clinical use of this drug. It is highly acid-resistant
and absorbed unchanged, but rapidly hydrolysed, it is believed
in the intestinal mucosa and the liver, with the liberation of
carbenicillin and indanol. Both are excreted in the urine, the
latter after conjugation. It is stable in culture media, and the
antibacterial activity ofthe unchanged ester can thus be studied.
This is of only academic interest, since it does not act as such
in the body, but it is interesting that, whereas the ester, and
carbenicillin are of about equal activity against Gram-negative
organisms, streptococci and staphylococci are much more
susceptible to the ester.
The dose usually given is 0 5 or 1 g at 6-hour intervals.

Peak blood levels of 10 ,ug/ml or rather more are so produced,
and those in the urine are very high, up to 1,000 ,ug/ml or more,
but the blood levels are lower than those given by the same
dose of carbenicillin intramuscularly. Much larger doses are
not fully absorbed and seem invariably to cause diarrhoea.
No serious toxic effects have been seen, but the drug is
intensely bitter, and despite the coating of the tablets many
patients complain of an unpleasant after-taste and nausea.
In each of two earlier papers2 3 and in one contribution to this
symposium it is reported that treatment had on this account
to be discontinued in about 10% of patients. The experience
of other contributors seems to have been more fortunate,
even though treatment by some was continued for long
periods.

There'-are five papers on the treatment of urinary tract
infections and none on administration for any other purpose.
It is evidently recognized that only the concentrations attained
in the urine are likely to overcome the resistant types of
infection for which this drug is indicated. The high blood
levels required for treating a systemic Pseudomonas infection
are unattainable. They are difficult enough to maintain with
carbenicillin given in doses of 20 g or more daily unless the
patient is fortunate enough (for this purpose only) to have
poor renal function. All the patients were ambulant. In some
studies only "difficult" cases were treated. In one series all had
"obvious abnormalities" ofthe urinary tract, and long histories
of recurrence and resistance to other drugs are mentioned as
criteria for inclusion. Other investigators apparently treated
patients as they presented themselves, without reporting the
reasons for their choice of the drug. Three studies were non-
comparative, and in two comparison was made with ampicillin
and cephaloglycin, a cephalosporin derivative which is much
less well absorbed than cephalexin but antibacterially more
active.

In general the results are much like those of many other
studies in this field and impossible to assess at all closely
because of the operation of so many variables. Results from
indanyl carbenicillin in infections by individual species of
bacteria are given only in the three non-comparative studies.
If these are added together it is seen that a sterile follow-up
urine was achieved in 12 out of 22 Escherichia coli infections,
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11 of 27 Pseudomonas, 5 of 11 Proteus mirabilis, and in none
of 4Klebsiella and 1 P. vulgaris infection.

In none of these studies was selection of patients based on
demonstrated sensitivity of the causative organism to carbeni-
cillin combined with resistance to other drugs. If this criterion
were adopted, what are the indications likely to be ? First, and
without question, Pseudomonas infections. E. coli is a sensitive
species, but it is also normally sensitive to many other drugs
more agreeable to administer than this one, and resistance to
every one ofthem is improbable. It was stated at the symposium
that "all strains of Proteus" are sensitive, but this is mistaken.
P. mirabilis is normally sensitive, but if it forms penicillinase
(and many strains do) it is not. This was clearly stated in the
original paper announcing the discovery of carbenicillin4
and also emphasized by L. P. Garrod and F. O'Grady in their
well-known book.5 P. mirabilis is specifically named as a
cause of infection in four of these papers, but none of them
makes any reference to this distinction or states whether
the strains concerned formed penicillinase. If they did, failure
is not surprising; if they did not, the infection might have
responded equally well to ampicillin. The uncommon indole-
forming Proteus species are sensitive to carbenicillin alone
among the penicillins, but the single representative of these,
a P. vulgaris infection, was a failure. Klebsiella are well known
to be resistant, and it is not surprising that these infections
did not respond.

It is not too harsh a judgement on this drug to conclude
that the outpatient treatment of Pseudomonas infections is
almost the only indication for it. These differ from most others
in being insusceptible to any other oral therapy. A convincing
case for its use in other infections has not yet been made out.
'Journal of Infectious Diseases, 1973, 127, Suppl., May.
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Epidemiology of Anorexia
Nervosa
The clinical features of anorexia nervosa in both sexes have
recently been reviewed in these columns.' 2 Now R. E. Kendell
and colleagues3 have reported new epidemiological data with
which they attempt to validate the prevalent views that ano-
rexia nervosa is commoner than average in the middle-class,4
rare in negroes,5 6 and increasing in frequency.5 7 Their data
were obtained from the psychiatric case registers of North-
east Scotland,8 Camberwell,9 and Monroe County in New
York State.'0
The North-east Scotland register covers Aberdeen and its

environs, with a total population of473,370 in 1966. In the four-
year period 1966-9 30 new cases of anorexia nervosa were
registered, 28 female and 2 male. The annual occurrence was
6, 4, 7, and 13. Their mean age was 24 7 years, and the median
age was 20-3 years. This gave an average annual incidence of
1-6 per 100,000 population and a sex-age specific rate for the
27 females aged 15-34 years of 10-8 per 100,000. According to
parental social class a greater proportion of patients were in the
Registrar General's social classes 2 and 3 than were the other

cases on the register, but the proportion was the same as in the
general population of the area.
The Monroe County register covers the city of Rochester

and its environs in New York State, with a total population of
586,000 in 1960 rising to 712,000 in 1970, of which 25,000 are
reported to be non white. During the decade 1960-9 24 cases of
anorexia nervosa were recorded of whom 17 were female and
7 male. The cases in successive years were: 3, 0, 1, 2, 3, 3, 3, 0,
3, and 6. Their mean age was 22-2 years and median age
between 15 and 19, with no significant difference in age bet-
ween the sexes and no non-white patients. The average annual
incidence was 0 37 per 100,000 population, but the sex-age
specific rate for females aged 15-34 years was only 0-8 per
100,000. Social class data were not recorded.
The Camberwell register covers an area in South-east

London with a population of 172,000, of whom 10,000 are
coloured immigrants. From the start of the register in 1965
up to 1971 eight patients with anorexia nervosa were recorded,
all female, with a mean age of 21-6 years. None was reported in
the first four years; there were 2 in 1969 and 1970 and 4 in
1971. The average annual incidence was 0-66 per 100,000
population and the sex-age specific rate for females aged 15-34
years was 4-1 per 100,000. Five of these patients had parents in
social classes 1 or 2, which was a highly significant excess over
other register patients and the general population. One
patient was of Indian origin.
These observations can be compared with those of S.

Theander," in Sweden, who calculated an average annual
incidence over a 30-year period of0-24 per 100,000 population,
but in the final decade the figures rose to 0-45 per 100,000.

It can be seen that there was a fourfold difference in average
annual incidence and a more than tenfold difference in sex-
age specific annual incidence between North-east Scotland
and Monroe County, with Camberwell occupying an inter-
mediate position, but these variations seem unlikely to be due
to genuine differences in incidence. Kendell and colleagues
readily admit the possibility of divergent diagnostic criteria
and inconsistent referral of cases to psychiatrists and are
consequently cautious in their conclusions.
Only the Camberwell series showed a definite class bias.

In each area the numbers ofregistered cases ofanorexia nervosa
increased over the years ofthe study. This could be an artefact,
as it may take some years from the start of a register for it to
reach a satisfactory level of reliability and completeness.'2 But
the findings of Theander" over a much longer period suggest
that anorexia nervosa may be truly on the increase. At any rate
this study is more than merely an illustration of the pitfalls of
psychiatric case registers, since it provides data on the
epidemiology of anorexia nervosa for future comparisons when
these and other registers have been in operation over a longer
period.
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