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USE OF DOPPLER ULTRASONOGRAPHY TO PREDICT THE OUTCOME
OF THERAPY FOR RENAL-ARTERY STENOSIS
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ABSTRACT

Background Prospectively identifying patients
whose renal function or blood pressure will improve
aftar the correction of renal-artery stenosis has not
been possible. We evaluated whether a high level of
resistance to flow in the segmental arteries of both
kidneys lindicated by resistance-index values of at
least 80} can be used prospectively to select appro-
priate patients for treatment.

Methods  We evaluated 5950 patients with hyper-
tension for renal-artery stenosis using color Doppler
ultrasonography, and we measured the resistance in-
dax as follows: [1—{end-diastolic velocity + maximal
systolic velocity)] = 100, Among 138 patients who had
unilataral or bilateral renal-artery stenosis of more
than 50 percent of the luminal diameter and who un-
derwent renal angioplasty or surgery, the procedura
was technically successful in 131 (95 percent). Creati-
nine clearance and 24-hour ambulatory blood pres-
sure were measured before renal-artery stenosis was
corrected; 3, 6, and 12 months after the procedure;
and yearly thereafter. The mean (+35D} duration of fol-
low-up was 32+21 months.

Results  Among the 35 patients (27 percent) who
had resistance-index values of at least 80 before re-
vascularization, the mean arterial pressure did not de-
crease by 10 mm Hg or more after revascularization
in 34 (97 percent}). Renal function declined {defined
by a decrease in the creatinine clearance of at least
10 parcent) in 28 (80 percent); 16 (46 percent) be-
came dependent on dialysis; and 10 (29 parcant) died
during follow-up. Amaong the 96 patients (73 percent)
with a resistance-index value of less than 80, the mean
arterial pressure decreased by at least 10 percent in
all but & patients (6 percent) after revascularization;
renal function worsened in only 3 (3 percent), all of
whom became dependent on dialysis; and 3 (3 per-
cent) died (P=<0.001 for the comparison with patients
with a resistance-index value of at least 80).

Conclusions A renal resistance-index valug of at
least 80 reliably identifies patients with renal-artery
stenosis in whom angioplasty or surgery will not im-
prove renal function, blood pressure, or kidney sur-
vival. (M Engl J Med 2001;344:410-7.)
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HE use of Doppler ultrasonography in pa-
tients with hypertension has led to an in-
crease in the diagnosis of renal-artery ste-
nosis, Patients with stenosis of more than
50 percent of the luminal diameter of a renal artery
are usually treated with angioplasty (with or without

serve renal function. However, in 20 to 40 percent
of patients, treatment does not improve blood pres-
sure or renal function. There is no reliable way to iden-
tify these patients prospectively.* In addition, both
angioplasty and surgery are associated with compli-
cations, including cholesterol embolism, permanent
renal failure, and death,

One possible reason for a poor response to wear-
ment may be structural alterations in smaller renal
arrerics or arterioles distal to the renal-artery steno-
sis induced by long-standing hypertension. Such hy-
pertension may cause nephrosclerosis® or glomeru-
losclerosis,!® reducing the intrarenal vascular surface
area and increasing vascular resistance in both the af-
fected and the unaffected kidney ! Increased vascu-
lar resistance may therefore be considered the func-
tional equivalent of structurally altered vascularure.

In a previous study of patients with more than 50
percent stenosis of a renal artery, we found that nei-
ther renal function nor blood pressure improved af-
ter correction of the stenosis in patients with a resist-
ance-index value of ar least 80 in the segmental arteries
of both kidneys, as measured by Doppler ultrasonog-
raphy.t? The resistance index is caleulated with use of
the tollowing equation: [1 - (end-diastolic velocity +
maximal systolic velocity)] = 100, These preliminary
retrospective findings prompred us to conduct a pro-
spective study to evaluate whether the resistance index
can be used to predict the outcome in patients with
renal-artery stenosis that is treated with angioplasty
OF Surgery,

METHODS
Identification of Renal-Artery Stenosis

Berween June 1994 and November 1999, we performed color
Deppler ultrasonagraphy in 5954 patients who had hyperrension
and clinical feanures suggestive of renal-artery stenosis, All the pa-
tienits had at least one of the following: high blood pressure despite
treatment with three or more ancibypertensive drogs; a disstolic
blocd pressure of more than 110 mm Hg; systalic and diastolic
muemees or an solated systolic abdominal murmur, known cor-
cmary, peripheral vascular, or cerebrovascular disease; hypokalemia;
retinal hemaorrhages, exudates, or papilledema; or unexplained azo-
termia ar a history of azotemia in association wich treatment wich
an angiotensin-converting—enzyme inhibitar, The protoco] was ap
prowed by the ethics committes of Hannover Medical $chool, and
all patienes provided written informed consent.
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