
mortality, which was 9% both in the period up to three
months after myocardial infarction and in the period
from four to 12 months after infarction; the difference
in mortality between the two periods was therefore
zero (95% confidence interval - 12% to 12%).
Of the 221 patients who fractured their hips, 36 died

within one month, giving a mortality of 16% (figure).
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Survival of 99 patients with appendicitis and 221 patients with
fracture of proximal femur who had had myocardial infarction less
than ayear before

Congestive heart failure was the only risk factor that
was significant in these patients (p<005). Of 70
patients with a history of congestive heart failure
(either before the myocardial infarction or as a compli-
cation of it), 17 (24%) died in the month after
fracturing their hip; while of 151 patients who did not
have a history ofcongestive heart failure, only 19 (13%)
died. A recent myocardial infarction (within three
months before the fracture) was associated with a
mortality of 21% and an older myocardial infarction
(four to 12 months before the fracture) with a 12%
mortality. The difference in mortality between the two
periods (9% (confidence interval - 1% to 18%)) was not
significant.

Table III shows that cases of hip fracture were not
evenly distributed in the year after the myocardial
infarction. There was an accumulation of patients with
a history of congestive heart failure in the first months
after the infarction, and when the high mortality of this
condition was taken into account the observed differ-
ence in mortality between recent and older myocardial
infarction diminished.

Discussion
A nationwide computerised patient registry makes it

possible to trace adequate numbers of patients with
similar conditions. The present study differed from
previous studies of cardiac risk factors by confining
analyses to two specific conditions requiring operation,
thereby minimising the variability between groups of
patients caused by differences in disease and operation.
Other studies have shown that there is a greatly
increased risk in the first months after a myocardial
infarction, but this is probably due to sampling bias-
that is, surgery in the early period after infarction
cannot be assumed to be comparable with surgery
later. The other studies included very few patients with
a recent myocardial infarction. The study by Goldman
et al of 1001 patients included only 22 patients who
were operated on in the first six months after a
myocardial infarction,3 and although a study at the
Mayo Clinic of 73 321 patients who were operated on
contained 587 who had had myocardial infarction, only
15 of these had had the infarction within three
months.5
We believe that doctors tend to postpone operations

whenever possible and avoid causing stress in the first
critical months after a myocardial infarction. This
imposes a selection bias because only the more urgent
cases are operated on, and urgent surgery in itself
carries increased risk. We believe that the correct
approach for evaluating operative risk is to apply the
intention to treat principle, as is used to assess drug
treatments. Patients treated conservatively can con-
stitute an important bias, which is concealed if only the
results of operations are presented.

Previous studies have evaluated operative risk
relative to more specific end points such as fatal or non-
fatal recurrent infarction and cardiac complications.5
Because of the retrospective nature of our study and
because death was often related to multiple factors we
abandoned an attempt to catalogue the cause of death.
The figure shows that deaths were quite evenly spread
over the first month, after which the survival curves
became flatter-that is, deaths were not a direct result
of the operation itself but occurred in the period when
the endocrinological and metabolic consequences of
the operation strained the heart.

In agreement with other studies we identified con-
gestive heart failure as the most important cardiac risk
factor in relation to surgery.34 We were not able,
however, to show that a recent myocardial infarction is
an independent predictor of mortality in non-cardiac
surgery. The results for patients with appendicitis
imply that it is the degree of myocardial damage and
ventricular impairment produced by one or more
myocardial infarctions that is important rather than
just the history of infarction.

If a recent infarct is discounted as a serious risk
factor and the possible cardiac risk factors at operation
are assessed congestive heart failure emerges as the
predominant factor and other factors such as previous
myocardial infarction, stable or unstable angina
pectoris, and arrhythmia seem to play only a minor
part.3 4 This qualitative finding agrees with findings of
previous studies. Future studies should assess ven-
tricular function before surgery, thereby permitting a
quantitative assessment of the relation between ven-
tricular function and operative risk. When such
information becomes available the other cardiac risk
factors should be re-evaluated.
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Correction
Intraperitoneal calcium for resistant symptomatic
hypocalcaemia after parathyroidectomy in chronic
renal failure
We regret that an editorial error occurred in this article by Dr T J
Thompson and T J Neale (26 March, p 8%), which was not
spotted by the authors before it was published. In the figure the
units for the intravenous calcium infusion should have read
mmol/h and those for intraperitoneal calcium mmol/day. In
addition the decimal points for serum calcium (mmol/l) on the
vertical axis and for 1,25 dihydroxyvitamin D3 (jg/day) were
inadvertently omitted from the figure.
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