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amenable to blocking of the local nerves.7 Rectal indomethacin
with its systemic effect was shown to be a more efficient analgesic
agent, providing a broader degree of pain control. On all the
variables we measured rectal indomethacin had a stronger anal-
gesic effect than cryoanalgesia. The combination of rectal
indomethacin and cryoanalgesia produced an additive effect.
The ease of administration of rectal indomethacin, with its
simplicity in use, its absence of noted side effects, and its low
cost, has much to commend it in thoracic surgery. Its potential
benefit in other branches of surgery is apparent. We should like to
add a cautionary note, however, concerning the concurrent
administration of subcutaneous heparin: before conducting this
trial we saw several cases of persistent bleeding after surgery,
but no such cases occurred after we stopped the routine use of
subcutaneous heparin.
Of the available methods for effectively controlling pain after

thoracotomy, the epidural route, although effective, has much
against it in terms of possible complications and the need for
specialised staff, while a cryoprobe is simple to use provided that
the equipment is available. Similarly, continuous intravenous
infusions of opiate are effective2 3 but require an infusion pump
and trained medical staff to start and supervise treatment, while
intramuscular injection of opiate, in sufficient dosage to produce
satisfactory analgesia, may produce appreciable respiratory
depression. Indomethacin administered rectally has none of these
drawbacks. We recommend its use after thoracotomy, both alone
and as an adjuvant to other analgesic regimens. We found it
singularly efficacious in reducing pain on movement, and it
could thus make a considerable contribution to effective physio-
therapy and earlier mobilisation.

It is difficult to produce useful objective data on the influence
of analgesics on changes in respiratory function after thoraco-
tomy. We were impressed with the way in which peak flow
values mirrored the other variables and provided useful infor-
mation.

We conclude that rectal indomethacin provides good, safe,
simply administered analgesia after thoracotomy and has an
additive effect when used as an adjuvant to conventional
analgesia such as cryoanalgesia.

We thank Mr I K R McMillan for allowing us access to his patients
and Dr M Campbell for performing the statistical analysis of our
results.
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Sex hormones and skin collagen content in postmenopausal
women
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Abstract

Skin biopsy specimens were taken from 29 postmeno-
pausal women who had not been given hormone replace-
ment therapy and from 26 women who had been treated
with oestrogen and testosterone implants for two to 10
years. The mean hydroxyproline content and therefore
the mean collagen content in the skin was found to be
48% greater in the treated than the untreated women,
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who were matched for age. This difference was significant
(p < 001).
The implication of this finding is that oestrogen or

testosterone, or both, prevents the decrease in skin
collagen content that occurs with aging and protects
skin in the same way as it protects bone in post-
menopausal women.

Introduction

Oestrogen treatment is gaining widespread use as its ability to
relieve symptoms of the climacteric and prevent osteoporosis
become better appreciated.' 2 Studies on oestrogens and bone
have not been matched with work on the skin,3 although the
biochemistry of the collagen matrix of bone is basically similar
to that of the collagen in skin. There is only indirect evidence
of the effects of oestrogens and testosterone on the skin. Shuster
et al showed a linear decrease in skin collagen content of about
10% per year through adult life, with the skin collagen being
less in women than in men.4-6 This difference between the
sexes was attributed to testosterone. They also showed that
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skin thickness, which is closely associated to skin collagen
content, showed a significant sharp decrease in women after
the fifth decade.
An association has been made between thin skin and

osteoporosis6-8 but never in connection with the climacteric.
McConkey et al believed that "transparent skin" is a conse-
quence of a change in the connective tissues and that a similar
change may occur in bone.7 As there are both oestrogen and
androgen receptors on fibroblasts in the skin6 9 1 0 we investigated
the effects of oestradiol and testosterone on the skin of post-
menopausal women.
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Patients, methods, and results

We selected as controls 29 untreated postmenopausal volunteers
attending the Dulwich Hospital menopause clinic. They were
compared with a group of women of similar age who had been
receiving implants of oestradiol 50 mg and testosterone 100 mg for
two to 10 years.2 In addition, norethisterone 5 mg for seven days of
each cycle was given to the 11 women who had a uterus to prevent
endometrial hyperplasia."1 The mean age of the treated women was
50 3 years (range 35-62) with a mean menopausal age of 6 35 years
(range 2-13) and a mean duration of treatment of 4 3 years (range 2-7).
The untreated women had a mean age of 491 years (range 33-60)
and a mean menopausal age of 3 5 years (range 3 months-12 years).
Punch biopsy specimens of skin, 3 mm in diameter, were taken

from the right thigh 5 cm below the greater trochanter. The hydro-
xyproline content was determined by Woessner's method12 and the
collagen content calculated as described by Neuman and Logan.13

The result was expressed in /ig/mm2 skin surface. This is the most
satisfactory way of expressing the skin collagen content.'4 The
results were analysed using Student's t test.
The mean (SD) skin collagen content was 156 21 (78 53) /Lg/MM2

in the 29 untreated patients and 230 89 (104 35) ug/mm2 in the 26
patients receiving hormone replacement treatment; this 47-8%
difference between the two groups was significant (p<001).

Discussion

Our results for the untreated women agree with previously
reported values for forearm skin of women in the same age
range' 1415 and show that patients treated with oestradiol and
testosterone have a skin collagen content 48% higher than that
of untreated controls of similar age. This finding supports the
clinical belief that the skin of postmenopausal women receiving
hormone replacement looks less aged.
Though the evidence currently available seems to indicate

that testosterone is responsible for the increase in collagen in
treated women,5 I we believe that oestrogen must contribute
as plasma testosterone concentrations do not decrease after the
menopause.16 The withdrawal of oestrogen at the menopause is
the factor that leads to the accelerated skin changes5 and to
osteoporosis in women.' It is the lack of collagen and change in
elasticity that contribute to the characteristic appearance of
old skin. Our results, however, have more than just cosmetic
implications as fibroblasts and other closely related cells occur
in many sites other than the skin. It seems that skin changes
after the menopause, like bone changes, take time to develop in
measurable proportions. Similarly, it might take several months
or years for the response to sex hormones to be noticeable.
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