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Management of osteoporosis
Ever since Albright and his colleagues' drew attention to the
association between the menopause and spinal osteoporosis
oestrogens have been widely used in the management of post-

menopausal bone disease. Despite the theoretical value of such
treatment, satisfactory evidence of its practical benefits has
proved difficult to obtain. Davis et a12 and Meema and Meema3
showed that if oestrogens were given soon after the menopause
the otherwise inevitable bone loss could be prevented.
Aitken and others4 assessed the value of mestranol given to

oophorectomised women who participated in a double-blind
trial. The placebo-treated women showed a steady loss of bone
with age, which occurred most rapidly immediately after
oophorectomy. Mestranol prevented bone loss when given
within two months of oophorectomy and led to an

increase in bone mineral content when started within
three years, but it failed to prevent bone mineral loss
with age when treatment was delayed until six years after oper-

ation. This study clearly showed both the osteotrophic response

to oestrogen and the importance of the time interval between
oophorectomy and the start oftreatment.
The results of treatment in these patients are encouraging

and indicate that postmenopausal bone loss may be prevented
provided oestrogen therapy is started within three years of the
menopause. Aitken and his colleagues,5 however, have emphas-
ised the need for caution in interpreting their results as show-
ing that bone loss is a sequel ofoestrogen deficiency alone: lack
of other substances of ovarian origin-in particular, progesto-

gens-may also be concerned in the aetiology of postmeno-

pausal osteoporosis.
Bone loss occurs in all women after the menopause though

there is almost certainly great individual variation in its rate6-8
Nordin et a18 made sequential measurements on 40 postmeno-
pausal women using radiographic morphometry on six metacar-
pals of the two hands. The average rate of decrease in cortical
width showed a wide range, some women losing bone very

slowly and others relatively fast. A relation was found between
the rate of bone loss and the level of oestrogen activity, as

shown by a slight tendency for women with lower oestrogen
excretion to lose bone at a higher rate and for those with higher
oestrogen excretion to lose bone at a lower rate than average.

Nevertheless, the link was not a simple one: in women with
low oestrogen excretion there was considerable variation in the
rate of bone loss, and there was no correlation between the
vaginal smear maturation value-another measure of oestrogen
activity-and the rate ofbone loss.
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The importance of the recognition of osteoporosis and the
rate of bone loss lies in preventing those fractures which are
especially common in postmenopausal women-of the lower
forearm, the upper end ofthe femur, and the vertebral bodies. 9
It might be expected that these fractures would occur selectively
in those elderly women with the least amount ofbone. In long-
itudinal studies of metacarpal measurements Nordin and his
colleagues8 failed to find any accelerated bone loss in patients
with idiopathic Colles's fractures; these women were losing
bone at the same rate as the rest of the postmenopausal popula-
tion. On the other hand, patients with compression fractures
due to spinal osteoporosis did differ from other postmenopausal
women: they had lost metacarpal bone more rapidly and had
lower levels of oestrogen activity as assessed by vaginal smears.
Even in these cases, however, there may be some other factor
besides oestrogen deficiency, since many postmenopausal
women with low levels of oestrogenic activity were found to
be losing bone comparatively slowly. Gallagher and others10
have suggested that malabsorption of calcium may be an addi-
tional factor. They found that calcium absorption was reduced
in spinal osteoporosis, and that it could be increased with large
doses of vitamin D. Although vitamin D therapy can reduce
the accelerated bone loss," this does not necessarily mean that
the vitamin D deficiency (if it exists) is of dietary origin, since
the dose required is about 10 000 to 20 000 units per day.
Shapiro and his co-workersl2 have recently reported an in-

vestigation of patients with spinal osteoporosis. They were un-
able to distinguish theosteoporotic from the normal individuals
on the basis ofbone mineral determinations in the proximal and
distal areas of the radius using the photon absorption technique.
No increase in the mineral content of the radius was observed
over two years during which the osteoporotic patients were
receiving high intakes of calcium and phosphorus; vitamin D
added to this regimen was also ineffective. These findings raise
the question whether the accurate determination of the mineral
content of the radius reflect the mineral losses associated with
age and disease known to occur in those skeletal sites with higher
proportions of trabecular bone-the ends of the long bones
and the vertebral bodies. Similarly in Nordin's study the failure
to distinguish women with Colles's fractures from normal post-
menopausal women may have been due to a lack of correlation
between the mineral content of the cortical bone of the meta-
carpal shaft and the amount of bone in the distal end of the
radius, ofwhich about 20% is composed oftrabecular bone.
At present authorities disagree about the interrelations ofthe
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bone mineral content at different skeletal sites: Doyle'3 could
not always distinguish between normal women and those with
vertebral crush fractures on the basis ofmineral determinations
at the distal end of the ulna. Conversely, Aitken and others14
found that in women (but not in men) determinations of whole
bone density and mineral per unit length at both the midshaft
of metacarpals and the midshaft of the radius correlated with
whole bone density at other sites, including the body of the
third lumbar vertebra and the distal radius.

For the time being, then, the effective management of osteo-
porosis is handicapped by two main difficulties. Firstly the
ascertainment of those women most likely to sustain fractures
on account of accelerated bone loss and greatly reduced oestro-
genic activity after the menopause. Secondly, the lack of
precise methods for making serial measurements of mineral
content in those skeletal sites containing trabecular bone.
Oestrogenic agents are potent inhibitors of bone resorption,
especially when given within a few years of the menopause,
but the search must continue for other powerful osteotrophic
agents.
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End of the potato
avoidance hypothesis
There is strong evidence of an important environmental
aetiological factor in neural tube defects. Their incidence varies
with time and place and also with social class, parity, maternal
age, and ethnic group1; but attempts to identify the responsible
environmental agent(s) have been singularly unsuccessful. The
hypothesis proposed by Renwick2 in May 1972-that most
cases of anencephaly and spina bifida were preventable by the
avoidance of potatoes during pregnancy-therefore aroused
great interest, not to say concern. Renwick argued that his
hypothesis was not only consistent with most of the environ-
mental clues in the major potato-consuming countries of the
world but was also supported by a correlation from year to
year in the prevalence of these defects and potato blight and
by the results of some experiments in which marmosets were
fed with blighted potatoes.3

Later in 1972 we reviewed4 the evidence and concluded that
it was far from persuasive of an agent present in potatoes.
Since then several workers have searched without success for
a temporal correlation between the incidence of anencephaly
and the severity of potato blight in Massachusetts,5 Canadi,6

Eire,7 Northern Ireland,8 Australia,9 and also Scotland,'0 the
one country in which an important correlation had initially
seemed to exist. The only major example of a positive tem-
poral correlation was found by Renwick subsequent to pub-
lication of his original paper."
The controlled feeding experiments of Poswillo and his

colleagues on marmosets using "blighted" potato concentrate,
in which 4 of 11 fetuses had cranial osseous defects,3 have
recently been repeated by the same group'2 using potatoes
rejected by the potato industry and potatoes infected with
Erwinia carotovora. No gross abnormalities were found, but
behavioural abnormalities were noted in the offspring of 3
of the 7 females in the "industry reject" group.
A retrospective study of 83 mothers of children with spina

bifida produced no suggestion that they had had more contact
with potatoes than 85 control mothers.'3 It was clear, however,
that the only decisive test of the hypothesis would be a trial of
potato avoidance throughout pregnancy, and the results of
such a trial have recently been published from Northern
Ireland.'4 This study was concerned with women who had had
an affected child-a group with a greatly increased risk of
having a subsequent baby similarly affected. For 18 months
from July 1972 all parents who had given birth to a baby with
spina bifida or anencephaly and who attended either of two
Belfast hospitals for genetic counselling were advised to avoid
eating potatoes as soon as they decided on another pregnancy.
Of the 88 mothers who were subsequently seen at the genetic
counselling clinics when six to eight weeks pregnant only 27
had consistently avoided any contact with potatoes or potato-
containing foods from before conception. There were no sig-
nificant differences between these 27 women and the remaining
61 with respect to age, social class, religion, parity, and outcome
of previous pregnancies. Of the 23 pregnancies in the non-
potato group which went full term two produced a baby with
anencephaly, while of the 56 full-term pregnancies in the
control group two resulted in a baby with spina bifida. The
difference between the incidence of anencephaly or spina
bifida in the potato-free group and in the control group was
not statistically significant.

This result, supported by further reports of at least four
other affected infants born to mothers who had avoided
potatoes during pregnancy,'5 16 indicates that the hypothesis
as originally proposed is untenable. Renwick'5 has pointed out
that, while short-term avoidance does not prevent neural tube
defects, the possibility remains of tissue storage of a teratogen
obtained from potatoes eaten in the past. Nevertheless, since
the postulated toxin cannot be specified (and consequently is
not measurable in human tissues), the suggestion is virtually
impossible to test.
As with any negative proposition, it is impossible to prove

that the potato may not contain some unspecified teratogen.
Nevertheless, most observers now believe that the charge made
against the potato as a cause of neural tube defects in
man has been largely removed by recent studies.
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