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Patients with atherosclerotic renovascular disease
presenting to a renal unit: an audit of outcome

J.E. Scoble, P. Sweny', G. Stansbyl and G. Hamilton'

King's College Hospital, London SE5 and 1Royal Free Hospital, London NW3, UK

Summary: During a 6 year period 60 patients with atherosclerotic renovascular disease were followed
by a single renal unit. Angiotensin converting enzyme inhibitors were being taken by 22% ofpatients at the
time of diagnosis of the atherosclerotic renovascular disease. Intervention to revascularize renal tissue by
surgery or angioplasty was performed in 32 patients. Revascularization was not undertaken because of
unilateral disease, patient preference, poor operative risk or renal size. The mean age for the
nonintervention group was 66.9 years and 63.4 years for the intervention group. Peripheral vascular,
disease was common in both groups (96% nonintervention group versus 86% intervention group). There
was a statistically significant difference in improvement in renal function in the intervention group (34.4%
versus 10.7%) in spite of more patients being dialysis dependent in the intervention group (28.1% versus
14.3%). There was no statistically significant difference in survival between the two groups although the
trend was for better survival in the group with intervention.

Patients presenting with impaired renal function and atherosclerotic renovascular disease can have
useful improvement in renal function with revascularization without any detriment to survival.

Introduction

Atherosclerosis as a cause of renovascular disease
(ARD) leading to acute and chronic renal failure is
well established. Recent estimates have suggested
that in fact it is a common cause of both.'-4 Once
ARD is present then progressive deterioration will
occur.5 Early case reports followed by large series
of selected patients have suggested that interven-
tion by either angioplasty or surgery can improve
renal function.6"3 Patients with ARD have wide-
spread atheroma affecting many other organs and
are at high risk from any intervention due to these.
Advances in dialysis techniques now mean that
many of these patients can be dialysed and renal
failure no longer leads to death. A physician seeing
a patient with ARD and renal failure will need to
balance the risks against the possible benefits of
any intervention. A number of trials are ongoing to
compare intervention and nonintervention in
patients with atherosclerotic renovascular disease
but these are only looking at patients with modestly
impaired renal failure (plasma creatinine less than
200-300 tmol/l). It is difficult to perform a ran-
domized control led trial ofintervention in patients
with severely impaired renal function but it is also
important that intervention does produce positive
effects.

This paper seeks to analyse the outcome of all
patients identified as having ARD at a single renal
unit. Intervention, both angioplasty and surgery,
was performed in over half the patients and the
results are analysed. It is important that units in
which frequent intervention is practised can
demonstrate the worth of this approach. From this
audit ofclinical practice it may be possible for other
physicians to judge the merit of intervention.

Methods

All patients with a clinical suspicion ofARD were
assessed by angiography as previously described.'
During the period 1986-1991 60 patients were
identified and followed-up. Because the referral
pattern for the unit was predominantly renal in
nature rather than hypertension the majority of
patients in the intervention and nonintervention
groups had impaired renal function. All the
patients were offered intervention if it was felt that
their renal failure, recurrent left ventricular failure
or hypertension could be attributed to the renovas-
cular disease, and if their clinical condition would
allow it. Intervention was predominantly in patients
with either bilateral disease or disease in a single
kidney. Seven patients had procedures with a
normal renal artery present on the contra-lateral
side for control of blood pressure. In the
nonintervention group there were 12 patients with
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bilateral disease or disease in a single kidney where
no procedure was performed due to poor operative
risk, kidneys too small for salvage or patient
preference against intervention. Thus intervention
was not undertaken in 32% of the patients with
either bilateral disease or unilateral disease in a
single kidney.
The presence of cardiovascular disease was

based on a history of myocardial infarct, angina or
a positive exercise test. The presence ofcerebrovas-
cular disease was diagnosed from a history of
previous cerebrovascular accident, transient
ischaemic attack or the presence of a carotid bruit.
Peripheral vascular disease was defined as a history
of claudication or the presence of a femoral bruit.
Bilateral disease was defined as the presence of
either disease in both arteries or renal artery
stenosis in a single kidney. Dialysis-dependent
patients at presentation who did not come off
dialysis were classified as having stable renal func-
tion.

Survival analysis was by Kaplan Meier analysis
with significance calculated by log rank analysis.
Significant differences between the intervention
and nonintervention group were measured by X2
analysis.

Results

Table I shows the details of the 60 patients with
atherosclerotic renovascular disease. There is an
unfortunately high number of patients presenting
with undiagnosed ARD on angiotensin converting
enzyme inhibitors (ACEI). This is in agreement
with Kalra et al.2 who found that 4% of patients

with acute renal failure were being treated with an
ACEI in the presence of ARD. More widespread
use ofACEI may increase this number. The higher
incidence of cardiovascular disease in the
nonintervention group in Table I reflected the fact
that this group contained a number of patients
unfit for surgical procedures.

In both groups the most common finding was the
presence of peripheral vascular disease. This is
borne out by the physical signs in these patients as
shown in Table II. The classical association of an
abdominal bruit with renal artery stenosis is much
less common in our series than the presence of a
femoral bruit. We feel that this is an important
physical sign that should direct attention to the
possibility of ARD.
The higher incidence of bilateral disease in the

intervention group reflects the urgent need to
protect renal function. This is shown by the higher
number ofdialysis-dependent patients. None ofthe
dialysis-dependent patients came off dialysis in the
nonintervention group but three did in the inter-
vention group. The three patients who improved
their renal function in the nonintervention group
presented with acute exacerbations of their renal
disease provoked by either volume depletion or use
ofACEI. When these were corrected their function
improved, presumably back to a pre-exacerbation
level. Significantly more patients in the interven-
tion group improved their renal function in spite of
this group containing a higher number of dialysis-
dependent patients than the nonintervention
group. One patient with bilateral renal artery
stenosis in the intervention group presented with
recurrent unprovoked acute left ventricular failure
as described by Pickering et al.14 This was cured by

Table I Patients' details for the nonintervention and intervention group
Nonintervention Intervention

Total 28 32
Diabetes 3 (10.7)* 5 (15.6)*
ACEI at presentation 11 (39.3)* 12 (37.5)*
Cardiovascular disease 17 (60.7)* 9 (28.1)*
Cerebrovascular disease 16 (57.1)* 10 (31.3)*
Peripheral vascular disease 27 (96.4)* 28 (87.5)*Bilateral disease 12 (42.9)* 25 (78.1)*Mean creatinine at presentation 455 356

(Omol/l)
Mean age at presentation (years) 66.9 63.4
Dialysis-dependent at presentation 4 (14.3) 9 (28.1)Patients no longer requiring 0 3 (33.3)

dialysis, n (% of dialysis
dependent)

Improved function 3 (10.7) 11 (34.4)t
Stable function 19 (67.9) 18 (56.3)Worse function 6 (21.4) 3 (9.4)
*n (% of group) total. tSignificant P <0.05.
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Table II Bruits present in the intervention and nonintervention
group

Nonintervention Intervention
Total n (% non- n (%

Bruits present n (% all) intervention) intervention)

Carotid 21 (35) 12 (43) 9 (28)
Abdominal 20 (33) 9 (32) 11 (34)
Femoral 52 (87) 25 (89) 27 (84)

bilateral angioplasty but because his renal function
was unchanged he is placed in the stable renal
function group.
The procedures performed as intervention in the

group were angioplasty 13, second angioplasty 2,
splenorenal anastamosis 2, hepatorenal anastamo-
sis 11, aortorenal anastamosis 8 and nephrectomy
3. The high number of surgical interventions is a
consequence of our group's interest in the new
approaches of visceral revascularization especially
in patients with total occlusion who are not
amenable to angioplasty. The visceral revascu-
larization procedures have been shown to have a
lower operative mortality than aortic reconstruct-
ion and have a low morbidity.'5 The aorto-renal
procedures were all performed in patients undergo-
ing aortic reconstruction and not for renal artery
reconstruction alone. In fact ony one patient
having aorto-renal surgery improved renal func-
tion after the procedure.

Figure 1 shows the Kaplan Meier curves for
survival in each group. The figures are small and no
significant difference was reached on log rank
analysis. It is, however, clear from the curves that
intervention did not increase mortality. It might be
expected that the nonintervention group had a
worse prognosis as their incidence ofknown ischae-
mic heart disease was higher at presentation.
Balancing this is the fact that more patients were
dialysis dependent at presentation in the interven-
tion group.

Discussion

Early postmortem studies suggested that renal
artery stenosis was much more widespread than
diagnosed premortem.'6 Recent work on patients
having angiograms for peripheral vascular disease
or cardiovascular disease has demonstrated a high
incidence ofrenal artery stenosis. It has been shown
by Choudri et al.'7 that renal artery stenosis is
present in 42% of patients having angiograms for
peripheral vascular disease. The presence of signifi-
cant atherosclerotic renovascular disease was
found by Harding et al.'8 to be 19% in a series of
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Figure 1 Patient survival with atherosclerotic renovas-
cular disease. Dots within squares = nonintervention;
diamonds = intervention.

1,303 patients undergoing coronary angiography.
The best discriminant factor for the presence of
renal artery disease in these patients was the
presence of peripheral vascular disease. The data
presented in the present paper re-emphasize the
importance of this association. We feel that the
presence offemoral bruits is an important indicator
to the possible presence of renovascular disease.
This is particularly useful in the patient with
coronary heart disease where a history of claudica-
tion may be lacking. It is possible to define the
situations where ARD should be considered on
clinical grounds. In the presence of impaired renal
function with or without hypertension the follow-
ing, in order of relative importance, should raise
clinical suspicion of the problem: (1) a rise in
creatinine on ACEI or positive captopril-enhanced
isotopic renogram; (2) the presence of peripheral
vascular disease; (3) asymmetrical renal function
on isotopic renogram; (4) asymmetric renal size on
ultrasound; (5) a history of unprovoked left ven-
tricular failure; (6) coronary artery disease; and (7)
cerebrovascular disease.
The absolute criteria for selection for interven-
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tion are unclear although patients must be fit
enough to undergo either surgery or angioplasty.
Kidney length remains an important factor which
correlates with successful revascularization. In
early studies it was found that kidneys less than
9.5 cm, as measured on the nephrogram on intra-
venous urogram or at nephrectomy, did not re-
cover renal function even if revascularized.7 It
could be that a measure both of renal volume and
intrinsic renal damage might be more important.
Successful outcomes were achieved by surgery in
this present study in kidneys less than 9.5 cm in
length on ultrasound examination. The fact that in
the intervention group 9% of patients had worse
renal function after intervention and that six of the
nine dialysis-dependent patients did not come off
dialysis suggests that we are unable to predict
precisely the patients in whom intervention will be
successful.
The survival of patients with renovascular

disease on dialysis is very poor19 even compared
with such renal diagnosis as diabetes. In patients
with peripheral vascular disease but without renal
disease, the survival of patients is decreased in
proportion to the severity of the disease.20 It is
interesting to compare the survival of the patients
in the present study with the data published by
Criqui et al. who show a 70-75% 5 year survival
for patients with peripheral vascular disease de-
pending on its initial severity.20 The noninterven-
tion group has a worse prognosis than this but the
intervention group appears to be very similar to the
survival for patients with asymptomatic peripheral

vascular disease in the San Diego study. A differ-
ence from the San Diego study is the very high
initial mortality in both groups. Our patients were
presenting predominantly due to renal impairment
and many were seriously ill at presentation. It could
be that a prior diagnosis of their renovascular
disease might have lessened this initial high mor-
tality.
The data in this paper document the clinical

features of patients presenting to this unit over a 6
year period with atherosclerotic renovascular
disease. It can be seen that intervention can im-
prove renal function in about one third of patients
as measured by a fall in plasma creatinine and that
this figure would be higher if such symptoms as
unprovoked left ventricular failure were included.
As measured by release from dialysis then interven-
tion can be successful. It is, however, apparent that
intervention is not possible for many reasons in
almost a half of the patients and that selection of
patients in whom improvement will occur is not
clear. In terms of survival it is difficult to decide in
a non-randomized population whether interven-
tion has produced any change. What can be said
from these data though is that intervention does
not increase mortality when compared to either a
similar published group with peripheral vascular
disease or patients in whom intervention does not
occur. In selected patients revascularization is an
important therapeutic manoeuvre in patients with
atherosclerotic renovascular disease and renal
impairment.
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