
INTRODUCTION

In the recent years, studies have used screen-
ing aortography as part of the angiographic
study of coronary arteries 1 the abdominal
aorta, and peripheral vasculature2 Results of
these studies indicate that atherosclerotic vas-
cular disease in coronary and peripheral vas-
cular beds commonly is associated with renal
artery disease. A recent series identified steno-
sis of more than 50% of the lumen in 19% of
hypertensive individuals during coronary an-
giography. These lesions exceeded 70% steno-
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sis in 7% of subjects and were occasionally bi-
lateral.3

Given its prevalence in the elderly popula-
tion, and its propensity for bilateral involve-
ment, ARAS has been estimated to be the cause
of 10 to 15% of new onset end-stage renal dis-
ease in individuals over 50 years.4

Revascularization is considered when the
presence of hemodynamically significant RAS
is judged to be contributing to poorly controlled
hypertension or progressive renal impairment.
Other less common but equally important clini-
cal indications for RAS revascularization in-
clude episodic pulmonary edema5, congestive
cardiac failure, and unstable angina.6 Hemo-
dynamic significance of the lesion is usually
indicated by a stenosis of at least 50% diam-
eter reduction in angiography results, or the
presence of a significant pressure gradient
across the lesion (5 mm Hg mean), keeping in
mind that functional impact of the stenosis is
a continuum, and that the dichotomous defi-
nition is inexact. Therefore, the goals of
revascularization of RAS are 1) to cure or im-
prove control of hypertension; 2) to preserve
or restore renal function; and 3) to treat the
physiologic effects of severe RAS, including
congestive cardiac failure, recurrent flash pul-
monary edema, and angina. One of the mani-
festations of bilateral RAS may be ‘flash pul-
monary edema5, with or without left ventricu-
lar systolic dysfunction. The pathogenesis is
incompletely understood, but postulated to be
related to increased after load from neurohor-
monal activation and cytokine release.

Use of endovascular stents has substantially
improved the acute technical success rate of
angioplasty, in particular for the treatment of
ostial RAS.7 The success with renal artery
stenting has made it a preferred alternative to
the surgical approach, and has led to a lower
threshold for intervention for ARAS. The chal-
lenge remains to identify in advance which
patients are likely to benefit from
revascularization.

In our study, we reviewed the clinical pro-
file of 15 patients found to have significant bi-
lateral renal artery stenosis and managed by

bilateral renal stenting, and were discovered
by abdominal aortography or renal angiogram
during cardiac catheterization.

PATIENTS AND METHODS

A total number of 15 patients were found to
have significant bilateral renal artery stenosis,
and managed by bilateral renal stenting, These
cases were  selected among all patients who
had routine screening aortography during car-
diac catheterization, since January 2000 till
December 2004 at Queen Alia Heart Institute.
Those who had unilateral renal stenting were
excluded.

The clinical profiles of those patients were
reviewed after retrieving from files. The infor-
mation retrieved included age, gender, risk fac-
tors, cardiac symptoms, laboratory results in-
cluding serum creatinine level, lipid profile and
associated carotid or peripheral vascular dis-
ease. Coronary angiographic finding were re-
viewed, considering severity of the disease and
left ventricle function, and management of
coronary artery disease either by medical, sur-
gical or interventional treatment. Attention was
given to the usage of angiotensin converting
enzyme inhibitors, and number of antihyper-
tensive medications.

RESULTS

Demographics and details of associated co-
morbidities are given in Table-I.
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Table-I: Demographic and associated
co-morbidities

Age Range 41-84 Years (Mean 64.4)
Male/ Female 9:6
Hypertension 12 (80%)
Diabetes Mellitus 7(46%)
Hyperlipidimia 11(73%)
Smokers 7 (46%)

Associated atherosclerotic disease
TIAs 3(20%)
PVD 3(20%)
Drugs: ?2 5(33%)
ACEIs 10 (60%)



Cardiac presentation: In six patients (40%) the
main presentation was myocardial infarction,
a similar number had angina, and 3 patients
(20%) presented with pulmonary edema.
Laboratory results: Serum creatinine more
than 2mg /dl in 2 patients only 3.8 and 2.4
mg/dl , hematocrit <35% in 4 patients , total
cholesterol >200mg/dl and low density lipo-
protein >150mg/dl in eleven patients. (73%).
Angiographic finding: Six patients (40%) had
severe three vessel disease, treated by coronary
artery bypass, bilateral renal artery stenting
was also done before surgery. Three patients
had percutaneous coronary intervention while
another three patients had mild to moderate
coronary artery disease treated by medical
therapy. Two patients had normal coronaries
one of them with mild left ventricular impair-
ment and the second with infarction on top of
normal coronaries. So all in all 86% (13) pa-
tients had significant coronary artery disease.
Of these four patients had left ventricular ejec-
tion fraction < 40%, one female patient had
severe aortic stenosis and three patients had
peripheral vascular disease.
Renal artery stenosis: 53% of renal artery le-
sions were ostial and average stents size was
5.87 mm, minimum and maximum length was
13mm and 20 mm respectively. Success was
achieved in 14 (93%). Only in one case stent
was lost and had to be snared.  So we were
satisfied with balloon angioplasty to that re-
nal artery. One patient who had low ejection
fraction died postoperatively.

DISCUSSION

Interest in the detection and treatment of
RAS is increasing with the growing awareness
of the prevalence and implications of this dis-
ease. ARAS is increasingly diagnosed in the
expanding number of elderly population, who
also have a high prevalence of hypertension
and other atherosclerotic diseases. It is there-
fore important to make a distinction between
RAS and its two major associated disease pro-
cesses, namely renovascular hypertension and
ischemic nephropathy8. RAS refers to the pres-

ence of anatomic narrowing; whereas renovas-
cular hypertension and ischemic nephropathy
imply a causative role of this stenosis in the
disease processes of hypertension and renal
dysfunction. Unfortunately, such a cause and
effect relationship is often unclear.
Many of the hypertensive patients with RAS
also have coexisting essential hypertension.
Furthermore, some individuals with RAS re-
main normotensive. This uncertainty compli-
cates the decision making surrounding
revascularization. Similarly, in any given pa-
tient with renal insufficiency, it is often diffi-
cult to determine to what degree the RAS is
responsible for the impairment of renal func-
tion.9

Our understanding of renovascular disease
has advanced considerably during the last de-
cade. The reasons for this include a greater
appreciation of the natural history of both the
atherosclerotic and fibromuscular forms of the
disease the increasing recognition of athero-
embolic disease; the widespread use of Percu-
taneous Transluminal Renal Angioplasty
(PTRA) and the introduction of renal artery
stenting;10 the advent of new and more effec-
tive techniques for surgical revascularization;
and the realization that bilateral renovascular
disease is an important and potentially revers-
ible cause of acute and chronic renal failure in
the elderly11and of recurrent pulmonary
oedema5,12 in patients with poorly controlled
hypertension and renal insufficiency.
Bilateral renal artery stenosis (or unilateral
stenosis in a solitary functioning kidney) should
be suspected in patients with acute, severe, or
refractory hypertension who also have other-
wise unexplained renal insufficiency (plasma
creatinine concentration above 1.5 mg/dL or
132 µmol/L) or who have developed an acute
decline in renal function following therapy
with an Angiotensin Converting Enzyme
(ACE) inhibitor or angiotensin II receptor
blocker.13

Treatment is indicated both for Blood Pres-
sure (BP) control and, in some cases, for pres-
ervation of renal function. It has been esti-
mated, for example, that as many as 24 per-
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cent of patients over the age of 50 who have
advanced renal failure have bilateral athero-
sclerotic disease 14. On the other hand, bilat-
eral renovascular disease can be an incidental
finding, occurring in patients with little or no
hypertension such patients do not require
therapy directed at the renal vasculature.15,16

Renal artery stenosis is a particularly relevant
comorbid condition in cardiological practice,
since the risk factors for coronary artery dis-
ease and renal artery disease are identical.
Consequently both vascular beds are commonly
affected by atherosclerosis in the same pa-
tient.17 Renal artery stenosis causes or aggra-
vates hypertension and/or interferes with its
treatment. Renal artery stenosis therefore has
a negative impact on both primary and second-
ary prevention of coronary heart disease. In
patients undergoing cardiac catheterization
renal artery stenosis is an independent risk fac-
tor for mortality which correlates with the se-
verity of the renal artery disease.18 Moreover,
ischemic renal disease is the most rapidly in-
creasing cause of end stage renal disease in the
USA.19Renal failure impairs the outcome of
coronary artery bypass grafting and percuta-
neous coronary interventions.

Because of the interrelation between arterio-
sclerotic renal and coronary artery disease car-
diologists are frequently confronted with “car-
diorenal” problems. They are not only experts
in the conservative treatment of atherosclero-
sis, but they also have the expertise necessary
for interventional treatment of the complica-
tions of atherosclerosis. The angioplasty/stent
implantation of ostial renal artery lesions can
be performed effectively with equipment
adapted from coronary artery interventions.
Indeed, the largest single centre series on pri-
mary renal artery stenting comes from a group
of cardiologists.20 This team treated 363 renal
artery stenoses in 300 patients between 1993
and 1998 with stent implantation. The proce-
dural success rate was 100% without proce-
dural deaths or emergency surgical proce-
dures. The overall restenosis rate during a me-
dian follow up of 16 months was 21%, 12% in
renal arteries with a diameter of 4.5 mm These

results show that primary renal artery stenting
can be performed safely and effectively.

Renal artery stenosis may worsen angina or
congestive heart failure in patients with coro-
nary artery disease, left ventricular dysfunc-
tion, or cardiomyopathy due to alterations in
the renin–angiotensin–aldosterone axis result-
ing in a state of volume overload and periph-
eral vascular constriction 5,6,21. Renal
revascularization may result in relief of these
cardiac syndromes due to normalization of
excess renin production, which reduces sodium
and water retention and vasoconstriction
caused by aldosterone and angiotensin and
causes natriuresis because of improved glom-
erular filtration. Restoring unobstructed renal
blood flow has the additional benefit of allow-
ing safe usage of angiotensin-converting en-
zyme inhibitors without the risk of worsening
renal failure and reducing coronary perfusion.
Bilateral renal artery stenosis or stenoses of a
solitary functioning kidney are frequently
present in a patient with a cardiac syndrome
who is likely to receive benefit from percutane-
ous renal revascularization.22More than 70% of
73 patients with cardiac disturbance syn-
dromes with this vascular profile who were
treated with percutaneous angioplasty and
stent placement were free of congestive heart
failure and unstable angina at 12-month mean
follow-up. Additional benefits in this patient
group also frequently include improvement of
hypertension control and renal function.6,21,22

What is the clinical significance of detecting
renal artery lesions when they are otherwise
unsuspected? This question has been the sub-
ject of controversy in recent nephrologic and
cardiovascular debates, particularly since the
introduction of endovascular stents. Some au-
thors argue that a substantial number of pa-
tients reaching end-stage renal failure have no
other apparent explanation and that unsus-
pected “ischemic nephropathy” may account
for 14% to 20% of patients undergoing dialy-
sis.4 Some argue, therefore, that “open renal
arteries are better than closed renal arteries”23

and that stenoses should be subjected to arte-
rial repair routinely, usually with endovascular
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stents. Conversely, others argue that RAS is
commonly an incidental “bystander” with little
effect on renal function.24 Follow-up studies of
incidentally identified lesions managed with-
out revascularization identify remarkably few
cases of progression to advanced renal failure.25

Recognition that interventional procedures in
patients in atherosclerotic disease sometimes
pose risks and can worsen both renal function
and hypertension control intensifies the debate.
 In one prospective study, serial duplex Dop-
pler ultra-sonography was performed on 295
kidneys in 170 patients with atherosclerotic
renal artery stenosis, almost all of whom were
on antihypertensive therapy26 The cumulative
incidence of progression at three years was 28
percent among arteries with an initial stenosis
that was less than 60 percent and 49 percent
among arteries with more than 60 percent
stenosis at entry. Complete occlusion occurred
in nine renal arteries (3 percent), seven of
which were initially classified as having >60
percent stenosis, so many RAS lesions are
thereby identified long before they pose a he-
modynamic constraint to blood flow or renal
perfusion.

Nearly all reports of improved cardiac sta-
tus after renal revascularization have been con-
fined to patients with tight stenoses of both re-
nal arteries, unilateral occlusion with tight con-
tralateral stenosis, or tight stenosis to a single
functioning kidney.27 The benefits of renal
revascularization in patients with cardiorenal
failure and renovascular disease are more con-
sistently cardiac than renal.28 Failure of
revascularization to lower serum creatinine
concentration in renovascular disease must
reflect other mechanisms in the patho-physiol-
ogy of renal failure, particularly hypertensive
nephrosclerosis (intrarenal artery stenosis) and
a theroembolic renal disease.29 In one study, the
pattern of atherosclerotic involvement at pre-
sentation was of prognostic importance.30 Pa-
tients with bilateral renovascular disease in
whom one artery was totally occluded ap-
peared to be at greatest risk. Among those pa-
tients who survived two years, more than 50
percent with initial unilateral occlusion had

progressed to end-stage renal disease as com-
pared to only 18 percent of those with bilat-
eral renal artery stenosis without occlusion.
Watson et al31 prospectively studied the effect
of renal artery stenting on renal function and
size in 33 patients with chronic renal insuffi-
ciency and bilateral renal artery stenosis or
unilateral stenosis in the presence of a solitary
or single functional. Before stent deployment,
all patients had evidence of progressive renal
insufficiency. After stent deployment, renal
function improved in 18 and slowed in 7 pa-
tients. Ultra-sonography revealed preservation
of renal size. Harden et al32 studied 33 patients
with atherosclerotic RAS undergoing renal
stenting. Renal function improved or stabilized
in 69% of patients.

Runback33 evaluated the effect of renal ar-
tery stenting in 45 patients with renal impair-
ment (creatinine > or = 1.5 mg/dL) and athero-
matous renal artery stenosis untreatable by, or
recurrent after, balloon angioplasty. Stent im-
plantation was unilateral in 32 cases and bi-
lateral in 11 cases. With use of life-table analy-
sis, clinical benefit was seen in 78% of patients
at 6 months (n = 36), 72% at 1 year (n = 24). In
patients with clinical benefit, average creati-
nine concentration was reduced from 2.21 mg/
dL +/- 0.91 before treatment to 2.05 mg/dL
+/- 1.05 after treatment. Lower initial serum
creatinine concentration was associated with
a better chance of clinical benefit. Another
study described the use of renal artery stents
in the solitary functioning kidney of 21 patients
with impaired renal function as a result of ath-
erosclerotic RAS. At follow-up (range, 6-25
months), renal function had returned to nor-
mal in five patients (24%), improved in four
patients (19%), stabilized in six patients (29%),
and deteriorated in six patients (29%). Dialy-
sis was discontinued in all four dialysis pa-
tients.
Based on available evidence, the following pa-
tient groups appear most likely to derive ben-
efit from revascularization: 1) dialysis-depen-
dent renal failure with RAS and salvageable
kidneys; 2) global renal ischemia from bilateral
RAS or unilateral RAS supplying single func-
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tioning kidney and progressive renal failure,
3) bilateral RAS with recurrent flash pulmo-
nary edema, with preserved or only mildly
impaired systolic and diastolic ventricular func-
tion; and 4) bilateral RAS in patients with hy-
pertension that is difficult to control.

CONCLUSION

Bilateral renal artery stenosis is associated
with severe coronary artery disease , it can be
discovered incidentally ,the challenge for car-
diologists is to identify patients with cardiore-
nal failure , and in particular those who will
benefit from revascularization  in order to im-
prove  cardiac problems  like angina , heart
failure and to decrease medical and surgical
complication .

REFERENCES

1. Harding MB, Smith LR, Himmelstein SI, Harrison K,
Phillips HR, Schwab SJ et al  . Renal artery stenosis:
prevalence and associated risk factors in patients un-
dergoing routine cardiac catheterization. J Am Soc
Nephrol 1992; 2: 1608–16.

2. Leertouwer TC, Pattynama PMT, van den Berg-
Huysmans A. Incidental renal artery stenosis in pe-
ripheral vascular disease: a case for treatment? Kid-
ney Int 2001; 59: 1480–83.

3. Rihal CS, Textor SC, Breen JF, McKusick MA, Grill DE,
Hallett JW, Holmes DR. Incidental renal artery steno-
sis among a prospective cohort of hypertensive pa-
tients undergoing coronary angiography. Mayo Clin
Proc 2002; 77: 309–16

4. Scoble JE, Maher ER, Hamilton G: Atherosclerotic ren-
ovascular disease causing renal failure-a case for treat-
ment. Clin Nephrol 1989, 31:119-22.

5. Pickering TG, Devereux RB, James GD: Recurrent pul-
monary edema in      hypertension due to bilateral
renal artery stenosis: treatment by angioplasty or sur-
gical revascularization. Lancet 1988, 2:551-52.

6. Kola S, White CJ, Collins TJ: Effects of renal artery
stent implantation in patients with renovascular hy-
pertension pre-stenting with unstable angina or con-
gestive heart failure. Am J Cardiol 1997, 80:                    363-
66

7. Gross CM, Jochen K, Waigand J, et al. Ostial renal ar-
tery stent placement for atherosclerotic renal artery
stenosis in patients with coronary artery disease. Cathet
Cardiovasc Diagn 1998;45:1-8.

8. Coen G, Manni M, Giannoni MF, Calabria S, Mantella
D, Pigorini F, Taggi F. Ischemic nephropathy in an
elderly nephrologic and hypertensive population. Am
J Nephrol 1998; 18: 221–27.

9. Conlon PJ, O’Riordan E, Kalra PA. Epidemiology and
clinical manifestations of atherosclerotic renal artery
stenosis. Am J Kidney Dis 2000; 35: 573–87

10. Stockx L, Wilms G, Baert AL. Prospects with renal ar-
tery stenting. Lancet 1997, 349, 1115–16.

11. Scoble JE, Hamilton G. Atherosclerotic renovascular
disease. Remediable cause for renal failure in the eld-
erly. Br Med J 1990; 300:1670

12. Walker F, Walker D, Neilsen M. Flash pulmonary
oedema. Lancet 2001; 358: 556

13. Schoolwerth AC, Sica DA, Ballermann BJ, Wilcox CS.
Renal  considerations  in   angiotensin  converting
enzyme   inhibitor  therapy:  Circulation   2001;  104:
1989-91.

14. Isles CG, Robertson S, Hill D. Management of ren-
ovascular disease: a review of renal artery stenting in
ten studies. Q J M 1999;92:159–67

15. Leertouwer TC, Pattynama PMT, van den Berg-
Huysmans A. Incidental renal artery stenosis in pe-
ripheral vascular disease: a case for treatment? Kid-
ney Int 2001; 59: 1480–83

16. C. Haller. Arteriosclerotic renal artery stenosis: con-
servative versus interventional management. Heart,
 2002; 88(2): 193 - 97.

17. Jaff MR. Management of atherosclerotic renal artery
stenosis: interventional versus medical therapy. Curr
Interv Cardiol Rep 2001; 3: 93–99.

18. Conlon PJ, Little MA, Pieper K, et al. Severity of renal
vascular disease predicts mortality in patients under-
going coronary angiography. Kidney Int 2001;60:1490–
7

19. Fatica RA, Port FK, Young EW. Incidence trends and
mortality in end-stage renal disease attributed to ren-
ovascular disease in the United States. Am J Kidney
Dis 2001;37:1184–90

20. Lederman RJ, Mendelsohn FO, Santos R, et al. Pri-
mary renal artery stenting: characteristics and out-
comes after 363 procedures. Am Heart J 2001;142:314–
23.

21. Bloch MJ, Trost DW, Pickering TG, Sos TA, August P.
Prevention of recurrent pulmonary edema in patients
with bilateral renovascular disease through renal ar-
tery stent placement. Am J Hypertens 1999; 12(1 pt 1):
1–7

22. Bush RL, Martin LG, Lin PH, et al. Endovascular
revascularization of renal artery stenosis in the soli-
tary functioning kidney. Ann Vasc Surg 2001; 15: 60–
66.

23. White CJ. Open renal arteries are better than closed
renal arteries. Cathet Cardiovasc Diagn 1998; 45:
9–10.

24. Butterly DW, Schwab SJ. Renal artery stenosis: the case
for conservative management. Mayo Clin Proc 2000;
75: 435–36.

25. Chabova V, Schirger A, Stanson AW, McKusick M,
Textor SC. Outcomes of atherosclerotic renal artery
stenosis managed without revascularization. Mayo
Clin Proc 2000; 75: 437–44.

 Pak J Med Sci   2005   Vol. 21   No. 4     www.pjms.com.pk  431

Bilateral Renal Artery Stenosis



26. Radermacher J, Chavan A, Bleck J, Vitzthum A, Stoess
B, Gebel MJ, Galanski M, Koch KM, Haller H. Use of
Doppler ultrasonography to predict the outcome of
therapy for renal-artery stenosis. N Engl J Med 2001;
344: 410–17.

27. A l i s o n  B r a m m a h , S u e  R o b e r t s o ,
Graeme Tait, Chris Isles, Bilateral renovascular disease
causing  cardiorenal  failure BMJ  2003 ; 326:
489-91.

28. Nunez E, White CJ.Renal artery stent implantation in
a patient with bilateral renal artery stenoses present-
ing with flash pulmonary edema. Int J Cardiovasc
Intervent 1998;1(1):49-53.

29. Stephen C. Textor, Progressive Hypertension in a Pa-
tient with “Incidental” Renal Artery Stenosis, Hyper-
tension 2002;40:595.

30. Sezer et  al. Stenting for bilateral renal artery occlu-
sion: a report of two cases Nephrol. Dial. Transplant
2003; 18: 2663-64.

31. Watson PS, Hadjipetrou P, Cox SV, Piemonte TC,
Eisenhauer AC. Effect of renal artery stenting on renal
function and size in patients with atherosclerotic ren-
ovascular disease. Circulation 2000; 102: 1671–77.

32. Harden PN, MacLeod MJ, Rodger RS, et al. Effect of
renal-artery stenting on progression of renovascular
renal failure. Lancet 1997; 349: 1133–36.

33. Rundback JH, Gray RJ, Rozenblit G, et al. Renal artery
stent placement for the management of ischemic neph-
ropathy. J Vasc Interv Radiol 1998; 9:413-20.

432   Pak J Med Sci   2005   Vol. 21   No. 4     www.pjms.com.pk

Abbadi HHS

For detailed instructions to authors visit our website:

pjms.com.pk

Electronic Submission of Articles
“PAKISTAN JOURNAL OF MEDICAL SCIENCES” now accepts

electronic submission of articles via e-mail, attachment in
MS Word format at any of the following addresses:

pjms@pjms.com.pk
pulse@pulsepakistan.com

Note:  The figures should be sent in the format of JPEG or GIF

to ensure good quality images.

(Arrangements are also being made to accept manuscripts

through our website in due course of time)

Electronic submission saves time, postage costs and allows the manuscript
to be handled in electronic form throughout the publication process.


