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Background: Renal artery stenosis (RAS) may occur alone (isolated anatomical RAS) or in
combination with hypertension (renovascular or essential hypertension), renal insufficiency
(ischemic nephropathy), or both. Renal artery stenting can be performed safely with
nearly uniform technical success without exposing them to significant incremental risk.
Aims and Objectives: The objectives of the study are as follows: (A) To study the incidence of
RAS in suspected coronary artery disease patients. (B) To study the hemodynamic significance
of RAS in patients diagnosed having RAS. (C) Should patients undergoing coronary angiography
be subjected to routine renal angiography during the procedure? Materials and Methods: We
prospectively did renal angiography of consecutive 100 patients, who underwent coronary
angiography for their suspected coronary artery disease. Data regarding risk factors were
recorded for every patient. Results: Out of 12 patients with RAS, 10 had significant stenosis
(>50%) out of which seven patients showed hemodynamically significant RAS on captopril
renogram. These were the patients having stenosis of 70% or more on renal angiography.
Three patients having RAS 50-70% on renal angiography were not having hemodynamically
significant lesion on captopril renograms. Conclusion: Renal angiography should be performed
in patients undergoing coronary angiography. Femoral artery should be the preferred access
site for coronary angiography to approach renal arteries. The patients with RAS should undergo
captopril renography to evaluate the hemodynamic significance of the stenosis.
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INTRODUCTION

insufficiency (ischemic nephropathy), or both.” The patients

with atherosclerotic renovascular disease are more likely to
2

Renal artery stenosis (RAS) is a narrowing of the arteries
supplying one or both of the kidneys that can cause
hypertension (high blood pressure) and, sometimes, reduced
kidney function, and size (atrophy).! The common cause
in middle-age and elderly is an atheromatous plaque at the
origin of the renal artery. Bilateral involvement is present in
half of the affected cases. In younger women (15-50 years),
stenosis is due to intrinsic structural abnormalities of the
arterial wall caused by fibromuscular dysplasia.> RAS may
occur alone (isolated anatomical RAS) or in combination with
hypertension (renovascular or essential hypertension), renal

suffer from stroke, heart failure, or myocardial infarction.
In renovascular disease, revascularization preserves renal
function but the effect on blood pressure control is
limited. Renal insufficiency should be treated according to
the etiology.*” Improvement in renal function after renal
artery stenting is associated with increased survival.® Both
the putative risk of progressive disease and benefits of
endovascular intervention justify routine screening of patients
referred for cardiac cathetetization.” Renal artery stenting can
be performed safely with nearly uniform technical success
without exposing them to significant incremental risk.®
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Aims and objectives

The objectives of the study are as follows:

A) To study the incidence of RAS in suspected coronary
artery disease patients.

B) To study the hemodynamic significance of RAS in
patients diagnosed having RAS.

C) Should patients undergoing coronary angiography
be subjected to routine renal angiography during the
procedure?

MATERIALS AND METHODS

Type of study
This was a prospective and cross-sectional study.

Sample size
The sample size was 100.

Inclusion criteria

Patients subjected to coronary angiography for suspected
coronary artery disease in the sequence they present to
the hospital.

Exclusion criteria
Patients subjected to angiography for causes other than
coronary artery disease.

Patients with serum creatinine level greater than 2.0 mg/dl
were excluded from consideration because of potential
safety concerns about contrast volume administration.

Procedure

Patients with suspected coronary artery disease, that is,
patients with angina, acute or old myocardial infarction
with E.C.G. or 2D-ECHO cardiography or stress test
evidences were admitted

Renal function tests with urine examination were done

Patients with deranged renal functions were excluded

l

Written and informed consent was taken
l
Procedure part — | —Coronary angiography performed
Simultaneously renal angiography was done
Patients were observed in ICU after procedure

Post procedure renal function tests were monitored

Procedure part — Il —Patients with RAS on angiography were
subjected to captopril renograms.
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RESULTS

Total 300 patients underwent coronary angiography, out
of those 100 met the inclusion. Renal angiography was
performed immediately following coronary angiography.

In 100 patients, 84 were males and 16 were females. Out
of 84 male patients, 11 patients were found having RAS.
Out of 16 female patients, only one was detected with RAS.

Unilateral RAS was seen in 83.33% cases whil bilateral RAS
was seen in 16.67% cases. Mote than 70% unilateral RAS
was most common.

Significant RAS was seen more commonly in patients
with coronary artery disease, hypercholesterolemia, and
hypertension. Males were more affected than females.

However, doing renal angiography along with coronary
angiography helped to detect 12 patients having RAS,
in study population, who were not suspected clinically
having renal disease as renal function tests and abdominal
sonography were normal in these patients. In our study,
there is no statistical significance between occurrences of

CAD and RAS.
P=0.97 by Fisher’s exact test
P=0.22 by Chi-squate test.

In our study, 8 patients showed three vessel involvement
(significant RAS) while only two showed three vessel
involvement (insignificant RAS). Two vessel involvement
was not seen in any of them.

Out of 12 patients with RAS, ten had significant stenosis
(>50%) but on captopril renograms, seven patients showed
hemodynamically significant RAS. These were the patients
having stenosis of 70% or more on renal angiography.
Three patients having 50%—70% RAS on renal angiography
were not having hemodynamically significant lesion
on captopril renograms. As shown in Table 1, 33.33%
patients had 50-75% unilateral RAS and 41.67% had >70%
unilateral RAS.

Percentage Unilateral Bilateral Total
of RAS RAS RAS

<50% RAS 01 01 02
50-70% RAS 04 00 04
>70% RAS 05 01 06
Total 10 02 12

But, it has no statistical significance as P = 0.87 (i.e. P > 0.05) by Fisher’s exact test,
RAS: Renal artery stenosis
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Parameters Significant RAS Insignificant RAS Without RAS Total
Males 06 05 73 84
Females 01 00 15 16
Hypertension 06 05 53 64
Diabetes mellitus 05 02 19 26
Smoking 05 05 40 50
Hypercholesterolemia 06 04 36 46
Coronary Artery Disease 06 05 67 78

RAS: Renal artery stenosis

As per Table 2, males outnumbered females in significant
RAS. Hypertension, Hypercholesterolemia and smoking
was present in 6 patients each of significant RAS.

DISCUSSION

Atherosclerosis is the primary cause of RAS.? As
atherosclerosis is diffuse in nature, patients with coronary
artery disease are expected to have increased risk of renal
artery disease.!"

The incidence of RAS in patients undergoing coronary
angiogram in different studies varies from 3% to 30% and
incidence of severe RAS varies from 4% to 15%."" In our
renography procedures, all lesions found were focal and
were occurring within proximal third of the renal arteries
hence were identified as atherosclerotic in etiology.

In our study, RAS was seen in 12% patients and significant
RAS (i.e., stenosis >50%) was found in 10% cases. The
mean age of our population was 5718 years which is a
decade lower than Western population.

A study in China, by Shen et al., showed that RAS is
frequent finding in patients of CAD, especially with triple
vessel disease patients and hypertension being closely
related to RAS."? Our study shows that RAS is common in
patients with triple vessel disease. Hypertension is closely

related to it, as statistically significant relation exists between
HTN and RAS.

Another study in Germany, by Gross et al., showed
that triple vessel disease was more common than single
or double vessel disease in patients with RAS and was
associated with common atherosclerotic risk factors. They
concluded that RAS of any grade of severity was strongly
associated with triple vessel disease."”

In a study done at Duke University, Durham, by Harding
and Smith showed significant RAS in 15% of patients
undergoing cardiac catheterization and risk factors found
were age and severity of CAD."
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S. CAD No. of  Significant Insignificant

No. Patients RAS RAS

A Normal 22 01 00
Coronary
Arteries

B One Vessel 21 01 00

C Two Vessel 22 00 00

D Three Vessel 35 08 02

E Left Main 13 04 01

RAS: Renal artery stenosis

Our study showed association of RAS with triple vessel
disease and common atherosclerotic risk factors.

The observed incidence of RAS was 12% in our study.
A study done by Vetrovec et al., on patients with HTN
or renal insufficiency (or both) undergoing coronary
angiography, the incidence of significant RAS (i.e., stenosis
>50%) was 23%."" The higher rate in this study may reflect
the inclusion of patients with serum creatinine levels more
than 2.0 mg/dl while our study was restricted to the patients
with serum creatinine levels <2.0 mg/dL

Inclusion of renal angiography added no incremental
hazard to coronary angiography in our study. No episode
of contrast nephrotoxicity occurred.

The incidence of RAS is lower as compared to the Western
data. This discrepancy may be as a result of our population
in study being younger (mean age 57 years) than that in
Western studies (mean age 65 years). Another reason for
higher incidence of RAS in other studies is use of non-
selective angiography or selectively studying patients with
hypertension and renal failure.'"

Captopril renogram proved useful test for detection of
hemodynamically significant RAS in patients with CAD,
though it is not an established method for predicting
the result of revascularization. Elliott et al., compared
captopril challenge test (plasma renin activity following
administration of captopril) with captopril renography and
concluded that the latter is more accurate screening test.'
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S. No. Renal artery stenosis Captopril renograms

Right Side Left Side Qualitative Assessment Quantitative Assessment
1. 40% 30% Normal uptake bilateral Normal GFR
2. No stenosis 80% Reduced uptake on left side Low GFR on left side
3. No stenosis 90% Reduced uptake on left side Low GFR on left side
4. No stenosis 90% Reduced uptake on left side Low GFR on left side
5. 80% No stenosis Reduced uptake on right side Low GFR on right side
6. 20% No stenosis Normal uptake bilateral Normal GFR
7. 60% No stenosis Normal uptake bilateral Normal GFR
8. 80% No stenosis Reduced uptake on right side Low GFR on right side
9. 60% No stenosis Normal uptake bilateral Normal GFR
10. No stenosis 70% Reduced uptake on left side Low GFR on left side
11. 60% No stenosis Normal uptake bilateral Normal GFR
12. 60% 75% Reduced uptake on left side. Low GFR on left side

We tried to correlate the severity of RAS with risk factors
such as age, sex, hypertension, smoking, diabetes mellitus, and
hypetlipidemia. We divided the whole study group into two
subgroups, one with RAS and the other without RAS and we
tried to correlate the risk factors. However there was a trend
towards increased incidence of RAS in patients with two or
more than two pre-existing risk factors. The correlation of
RAS with severity of CAD is shown in Table 3 Some studies
show no correlation between severities of CAD with RAS.
However, others correlated the presence of CAD."* We also
found the linear relationship between the severity of RAS
and the severity of CAD. In Western studies, there is a strong
correlation between RAS and peripheral vascular disease,'”
but peripheral angiography was not a part of our study. Table
4 shows details of 12 patients with RAS. Low Glomerular
Filtration Rate was present in 7 out of 12 patients.

According to Richard Stack, routine performance of an
aotrtogram on the “way out” is not an unreasonable option.'*"
Hansen and Edwatrd in their study over renovascular disease in
elderly, using renal duplex sonography, argued thatall of the risk
factors were higher in those not screened; hence, introducing
a potential “healthy recruit” bias that possibly underestimated
the true prevalence of disease.’ Further, in 2003, Khosla
and Kunjummen suggested that both the putative risks of
progressive disease and benefits of endovascular intervention
justify routine screening with renal angiography while doing
cardiac catheterization in such patients, with the prospect of
stent revasculatization when such lesion is identified.”

There are no hard national level data about the incidence
of renovascular disease in India. The only data available are
from referral centers and it varies with the interest of the
centre.”’ In one study carried in Kolkata, Panja and Kumar
reported renal pathology incidence of 26.4 % in young
(18-30 years of age) hypertensives.”” However, coronary
artery disease was not in consideration. In another hospital-
based investigation at Chandigarh, renovascular etiology was
confirmed angiogtraphically in 3.8% of young hypertensives.?”
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Yet, several studies world over have established the
potential of this screening for knowing long-term vascular
disease progression.”” We believe a more likely situation
is that, the patients with high-grade RAS will benefit from
vascular intervention. Having information about the
presence, severity, and bilaterality of renovascular disease
obtained during angiography for other reasons, such as
coronary angiography, offers a promising method for
further investigating this disease.

The incremental direct costs of contrast agent and image
interpretation are small, especially when compared with
the cost of performing additional diagnostic studies, such
as magnetic resonance angiography.

Limitations of the study
Intrinsic rena diseases like glomeronephritis, acute tubular
necrosis etc was not taken into consideration.

CONCLUSION

Renal angiography should be performed in patients
undergoing coronary angiography. Femoral artery should
be the preferred access site for coronary angiography to
approach renal arteries. The patients with RAS should
undergo captopril renography to evaluate the hemodynamic
significance of the stenosis.
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