Early Ambulation after Myocardial Infarction
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Physicians of the calibre of Paul White and Sir Thomas
Lewis advised several weeks of bed rest after acute
myocardial infarction. Their advice was based not merely
on clinical impression Put upon knowledge ©f the patho-
logical timetabief 1-3] governing the healing process
(Table 1). The timetable has not been shown to have been

changed by any form of therapy currently in routine use.

Table 1. Time relationship of histological features of
myocardial infarcts, modified from Mallory, White and
Salcedo-Salgar(2].

Necrotic Polymorph. Vessels and Collagen

muscle infiltration connective tissue
1 day + o+ + 0 0
5 days + o+ o+ = =+ + + + 0
7 days Rty o+ ++ 0
2 weeks + o+ + o+ +
3 weeks + + + o+ o+ o+
4 weeks + 0 + o+ o+ o+ + o+
2 months + 0 o+ o+ o+ o4+
3 months + 0 + o+ o+ o+ o+ o+ o+

The essential features are the first appearance of collagen
around the end of the first week and the continuation of
healing towards a fully contracted scar over a period of

several monthg [4] ,
withstand normal functional stresses by the fifth weekfl] .

The scar gy be firm enough t°

Whereas 'armchair' nursing[_r)} may "ot increase the
demand for cardiac output °* call for more work from the
damaged ventricle, early ambulation is likely to do so.
Higher than necessary 1eft ventricular preggures, heart
rates and volumes might then impair the healing pro-
cesses, Stretch vulnerable myocardium and even favour
the development of frank ventricular aneurysm, as was
Suggested long ago[6,7] . Whether or not there has been a
real increase in the incidence of ventricular aneurysm in
association with the present fashion for early ambulation

s impossible to assess; diagnostic criteria are not agreed
and the quoted incidence ranges from 4 pep cent to 40 per

cent[8]. However, any unnecessary expansion of the
ventricular wall ought te be avoided since it places an
additional haemodynamic and metabolic burden on the
remaining myocardium. Hence the goncept of'functional
infarct gige', which is probably a more important deter-
minant of haemodynamic impairment than the actual
amount of infarcted myocardium[g] .

The degree ©f expansion, after transmural infarction,
increases with time for up to 7 days in rats[9] and this

indicates that the critical time in humans 4., be about

two weeks. Newer techniques such as scintigraphy, echo-
cardiography and nuclear magnetic resemance jpgag-
ing[lo] should enable us to establish the in vivo healing
timetable in man. Serial colour-encoded two-dimensional
echocardiography may even allow us to follow the ]aying
down of collagen in place of necrotic tissue as the lesion
healsfll}. When we have such evidence it should be
possible to evaluate the effects of therapeutic interven-
tions during the critical period, particularly those aimed
at minimising absolute and functional infarct gjze, with

their ipmplications for subsequent survival[12,13] and
functional capacity. Then we shall know whether exercise
during the early days favours thin scars and aneurysmal
bulging, == it appears to do in dogg[14], and whether
pharmacological means of ensuring rest for the damaged
ventricle confer any of the long-term benefits which may
have accrued from the intermediate periods ©f physical
rest[15] that were advocated until a decade or so ggq.

In the absence of such evidence, why have ye, as a
profession, been persuaded to ignore the basic pathologi-
cal facts and to countenance or even encourage unneces-
sary physical activity while the sick left ventricle is still
desperately in need of rest? The answer seems to lie in the
misinterpretation of clinical trials that lacked the poywer to
demonstrate gp. differences of outcome that may have
attended somewhat different methods of management in
selected gub-groups ©f patients (usually With ‘'uncompli-
cated' infarction). The fact that most of these trials were
not Jarge enough ©r sufficiently prolonged to reveal

reasonably-to_be_expected differences of outcome at con-
ventional levels of Significance appears to have been

overlooked. The consequent lack of significant differences
has then been misconstrued as evidence of jdentity be-
tween the gyoupg under obgervation, in gpite ©of clear
warnings about the dangers of the Type IT error[16,17],
and the data have been used to support the general notion
that patients allowed or encouraged to walk about after
very few days at rest do as well as those rested for rather
longer. These days, authors reporting such trials would
probably be asked to provide 95 per cent confidence limits
which might make it abundantly clear that their negative
findings did net by any means exclude the poggipility that
rather more rest is beneficial. The trial findings relate
only to similar types of patient and it would be quite
inappropriate to apply them to the management °f many
patients passing through coronary care units. They are
also, as a rule, based on periods of follow-up as short as 6

weeks [18] o= & monthg[19], & notable exception was the
randomised multi-centre trial reported by West and
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Henderson[20] which gyggested better survival during
the second and third year if mobilisation was begun on

the tenth rather than the fifth day. Further data on the
742 patients initially randomised in that Jarge study
would be yery welcome.

The fundamental statistical error arising from the
smaller trials y,4+, be illustrated by the study of Lamers et
al. [21]. These authors followed-up 50 of 102 patients
mobilised on the tenth day (but not ambulant until the
fourteenth) for a mean period of 19 months, and observed
8 fatalities. This figure was compared with 9 fatalities, at
a mean time of 18 months, among 48 of the 100 patients
initially chosen randomly for twenty days' rest in bed. It
is true that this difference 1is not significant but the
findings are nonetheless consistent with a 50 per cent
probability that a large difference of mortality between
the two groups existed but was not shown by this
trial[22]. On the basis of this and similar evidence, it is

clearly wrong t° conclude that longer rest during the
acute illness confers no advantage (even during the
relatively short follow-up periods ©f such trigls), In fact,
neither a beneficial nor a harmful effect can be excluded.
The point has been made graphically,

'negative' trials of beta-blockade, by Baber and Jeyig [23] .
Whatever the outcome,

in relation to

the findings from Lamers'
study could not have been safely used as the basis for a

general policy because only = minority (203) ©f 555

patients with proven myocardial infarction were random-
ised to the trial groups.
risk. All were treated by means of bed rest and anticoagu—

All were considered to be at low

lants for at least nine days_ All were kept quietly in
hospital for 30 days. Their low-risk status was confirmed
during follow-up. Likewise, Bloch and colleagues[24]
clearly selected a low-risk group for their study, in which
77 patients were allocated to ambulation at the beginning
of the second week and 77 to strict bed rest for three or

more weeks. No gignjficant differences emerged during =
follow-up period averaging 11-2 months, only four post-
discharge deaths peing observed. In the gtydy reported by
Abraham and colleagues[25] the only selection criterion

was survival to Dgy 6 and a higher-risk population was
thus recruited. No Significant mortality differences
emerged between the groups encouraged to walk around
freely from the ninth or the sixteenth days, but more
complications were recorded in the group mobilised later
to whom anticoagulants were not administered routinely.
Much earlier mobilisation (on Day 4), With discharge at
eight days, was found py Ahlmark et al. [g6] to be
associated with higher fatal and non-fatal reinfarction
rates even in 'uncomplicated' cases, although the differ-
ences (gt three months) did not reach conventional levels
of gignificance. Similarly, ir the Hayes study[18], in
which one group with uncomplicated infarction was
mobilised after two days and another on the ninth day,

there were three patients in the former g, oyp who died at
home before their scheduled clinic gttendance, whereas
none Of those rested for longer and not discharged home
before the sixteenth day suffered that fate.

Sufficiently powerful trials will perhaps one day be
mounted to provide reliable statistical evidence on which

to base our management of the various categories of

patients presenting with myocardial infarction, and par-
ticular attention will be paid te the possibility that early
ambulation mgy, impair long-term prognosis[27], Until
such a tigme, or until we have greater knowledge ©f the
living pathology, we might serve our patients best by
advising at least two weeks' rest (op anticoagulants) in
bed and chair whenever they have suffered substantial
(particularly transmural) cardiac necrosis. In uncompli-
cated cases a walk around the ward on the twelfth day
appears t° do no harm, the patient having rested for a full

nine days and remaining under care in hospital for 21
daysizg], but there is no sound basis for earlier ambula-

tion. Suitable beta-blockade may provide additional pro-
tection against ventricular stress during this period and
allow acceleration of the rehabilitation phase if this is felt
to be desirable on psychological grounds or for employ-
ment reasons. Even so, it is probably unwise to encourage

strenuous activity until two or three months have passed,

by which time the myocardial scar should be firmly
contracted.
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