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precise risk of leaving it untreated is not known: following up
an unselected population of patients with aneurysms until
they rupture has not commended itself as a project. Size is the
single factor which correlates best with risk of rupture.
Rutherford's review of published work concluded that the
five year risk of rupture in a 4 cm aneurysm (barely twice the
normal diameter of the aorta) is less than 15%, whereas at 8
cm it is greater than 75%.3 A diameter of 6 cm has often been
quoted as a critical threshold in recommending surgery, but
vascular surgeons are well aware that small aneurysms may
rupture, and many do.4

In common with other arterial reconstruction operations
aneurysm grafting is relatively new, the first aortic replace-
ment being reported by Dubost and colleagues in 1952.5
Some surgeons operating today can remember machining
their first bifurcation grafts out of nylon shirts. Modern
Dacron prostheses are strong, reliable, and biologically inert;
they function indefinitely and give rise to problems only in
the rare event of their becoming infected. In comparison with
those inserted for obliterative disease grafts for aneurysm are
not prone to thrombosis. Suture materials have greatly
improved too, and surgical techniques have become simpler
and safer.
The operative mortality after elective resections of

aneurysms in specialised units is now well below 50/o-which
compares favourably, for example, with surgery of the
colon-but the prognosis after rupture is grave. The patient
may not survive to reach hospital-and we do not know how
many deaths are certified in the community as due to
myocardial infarction or other causes of collapse. If, how-
ever, he or she reaches hospital and lives through the
admission procedures and the journey to the operating
theatre the patient may then have a 50-75% chance of
survival, provided that a team experienced in vascular
surgery is available.6
Too many aneurysms are dealt with after they have

ruptured rather than before. This message has recently been
reinforced by Fielding and colleagues., In reporting an
excellent survival rate of 57% in their series of patients with
ruptured aneurysms treated surgically in Birmingham be-
tween 1960 and 1981 they noted that the proportion who had
ruptured aneurysms (36%) had not changed over the period
despite the fact that most patients had had symptoms before
rupture. The pattern of symptoms before rupture is not
clear, and we do not know how many of their patients had
actually reported the symptoms to their doctor.

Nevertheless, if a middle aged or elderly patient presents
with an unexplained pain in the abdomen, flank, or back
aneurysm must be considered as a possible cause. The
nature, severity, and site of the pain depend on the direction
in which the aneurysm expands and what structures it
compresses or erodes. The pain may be continuous or
intermittent. Arteriorly it may radiate to the iliac fossa or
groin, usually the left. Posteriorly it is usually a midlumbar
pain, which may radiate to the sacrum or mimic the
commoner causes of root pain. Sometimes the patient notices
a pulsating lump, but in an obese patient even a large
aneurysm may be difficult to feel, and in a person of normal
build it takes a practised and careful hand to distinguish
between a small aneurysm and an aorta which is tortuous or
pushed forward by a lordotic spine. Doctors sometimes
forget that the aorta bifurcates at the level of the umbilicus,
so the swelling may be felt well up in the epigastrium. A
tender aneurysm suggests actual or imminent rupture and is
an indication for urgent referral to a vascular surgeon.

Aortic aneurysm is a diagnosis made essentially by

physical examination. A plain radiograph of the abdomen,
especially a lateral view, will in most cases show the
characteristic rim of calcification. If more information is
needed ultrasound and CT scan will provide it. Aortography
should be reserved for preoperative assessment, and not all
vascular surgeons regard it as desirable even then. Others
believe that the operation may be better planned if informa-
tion is available on the state of the renal, mesenteric, iliac,
and distal vessels.
The decision whether to recommend operation may be

difficult for the patient who is infirm or elderly. It should be
made in the light of the surgeon's awareness of his operative
mortality and with the important help of an anaesthetist's
opinion. If the surgeon is in doubt the patient may be
followed up in the outpatient clinic. The development of
symptoms or enlargement, measured by serial ultrasound
scans, will invite a reappraisal.
The results of operating on a patient with a ruptured

aneurysm may be very rewarding. The lucky survivor will
return to a life which does not differ in quality or duration
from that of his contemporaries in the general population.8
Nevertheless, the cost in terms of emergency and intensive
care resources is great. By the time the patient had been
admitted, assessed, transferred to theatre, resuscitated,
anaesthetised, operated on, and, if surviving, safely installed
in the intensive care unit some six hours or more will have
passed. Many a team, as they toil through the night, knowing
that there is a full day's work to follow, cannot but reflect how
much better it would have been-for the patient and for
themselves-if the operation had been done earlier in the
calm and safety of a planned elective list.
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A need for new converting
enzyme inhibitors?
Efficacy and freedom from side effects are the ultimate
determinants of drug prescribing-and especially in hyper-
tension, with most patients initially asymptomatic and yet
requiring treatment for life. 0 antagonists and diuretics used
individually control blood pressure adequately in little more
than half of all patients, and both of these groups of drugs
have untoward effects, metabolic and symptomatic, in at
least some people. Often a third drug is needed, but the
same problems with efficacy and side effects leave no room
for complacency.'

Captopril-the first orally active inhibitor of angiotensin
converting enzyme-has contributed substantially to the
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management of hypertension and also of heart failure.24 Its
antihypertensive action when used as sole treatment appears
to match that of P antagonists, while the combination with a
diuretic may greatly enhance the effect. Furthermore,
captopril may avoid or even correct some of the adverse
metabolic and symptomatic reactions seen with other
agents. Not surprisingly, then (as was the case earlier with I
antagonists and thiazides), several newer converting enzyme
inhibitors are under development. Can any advantages be
expected with these more recent drugs?

Captopril is a potent inhibitor of converting enzyme, and
there seems little scope for improvement here. Its duration
of action on the renin-angiotensin system in peripheral
blood is short; even so, twice daily administration usually
controls the blood pressure over 24 hours. Nevertheless, an
agent with a longer duration of action allowing once daily
dosing would have an advantage-at least in convenience to
the patient.
Complete absence of side effects must perhaps remain an

elusive ideal. Though captopril is usually tolerated remark-
ably well, it does possess side effects, some of which are
serious. The frequency and severity of these adverse
reactions were exaggerated by the use in early days of
excessively high doses-and this hindered the acceptance of
the drug into clinical practice. Captopril contains a
sulphydryl group and depends on the kidney for elimina-
tion. How many of the untoward effects-which include
rashes, disturbances of taste, fever, arthralgia, leucopenia,
persistent cough, and proteinuria-are due to the presence
of this group is not yet clear; but reduction of dosage,
particularly with renal impairment, may help avoid the
more serious and perhaps even some of the milder reactions.
In particular, proteinuria does not seem to be related to
captopril administration when low but effective doses are
given to patients with normal renal function. Rashes and
disturbances of taste, however-the most frequent prob-
lems with captopril-have led to withdrawal of treatment
from respectively 1-4% and 05% of patients with normal
renal function even when receiving the lower doses now
recommended.' Hence a converting enzyme inhibitor not
dependent mainly on the kidney for elimination and per-
haps without the sulphydryl group might have advantages.
Newer agents require to be exposed to the same wide-

spread prescribing as captopril before any theoretical
advantages they may have can be confirmed. Of the newer
agents, only enalapril has been used sufficiently extensively
for even tentative comparison.56 Enalapril maleate (MK
421) is the readily absorbed ethyl ester of the active drug
enalaprilat (MK 422).7 Given once daily enalapril produces
effective 24 hour inhibition of converting enzyme.8 A single
daily dose seems adequate in treating hypertension in
lowering both the plasma concentrations of angiotensin II
and the blood pressure.7 As was the case with captopril the
hypotensive effect of enalapril given alone appears at least
as great as that of fi antagonists or diuretics and is enhanced
by combination with a diuretic.79 10 A particularly en-
couraging feature is that in one trial enalapril was found to
be especially effective in reducing the systolic pressure.10
Enalapril is well tolerated by patients, a feature which is
increasingly apparent with this group of drugs.
Over 2000 patients have now received enalapril.5 Loss of

taste attributable to the drug has not occurred, and only
03% of patients have discontinued treatment because of a

rash; neutropenia (<300x 106 cells/i) has not been found.'
Enalapril has not been shown to cause proteinuria (>1 g
protein per day), nor has any case of the nephrotic
syndrome been reported. These observations are en-
couraging,6 though no direct comparison of the frequency
and severity of side effects of captopril and enalapril has
been published.
As would be expected from their mode of action,

converting enzyme inhibitors are particularly effective in
reducing the blood pressure in patients with renal artery
stenosis.2 3I7 The kidney distal to a renal artery stenosis
appears, however, to be heavily dependent on an intrarenal
action of angiotensin II to maintain the glomerular filtra-
tion, excretion of urea, and distal renal artery pressure.
These actions are lost with converting enzyme inhibition.
Thus, though effective in controlling renovascular hyper-
tension and in many instances improving overall renal
function, this form of treatment usually adversely influences
the afflicted kidney. In the rare circumstances when renal
artery stenosis is bilateral or affects a sole remaining kidney
renal failure may result, especially when diuretics are given
concurrently." Fortunately the renal failure is reversible if
treatment is withdrawn. This problem is likely to be
encountered with all converting enzyme inhibitors.
Some criticism may be levelled at the drug industry for

apparent dissipation of effort in developing numerous
agents with essentially the same mode of action, so well
illustrated earlier by the 1 antagonists. Nevertheless, the
availability of a range of drugs with differing pharmaco-
kinetics may be no bad thing. Cardioselective Pi blockers,
such as atenolol and metoprolol, offer distinct therapeutic
advantages.'2 But detection of idiosyncratic and potentially
disastrous consequences of any drug (as was so well
illustrated by the sad story of practolol) will come only from
continued vigilance when the agent is widely prescribed.'3
In such circumstances the availability of alternative drugs
with a similar action is crucial. As a group, converting
enzyme inhibitors are likely to be effective and well
tolerated; the physician is soon to be faced with a wide
choice.
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