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a b s t r a c t 

Because previous randomized clinical trials have failed to show any benefits of renal artery stenting (RAS), 

clinicians have been confused regarding the optimal management of patients with atherosclerotic renal 

artery stenosis (ARAS). Here, we report a notable case with ARAS whose clinical course could help clini- 

cians identify patients suitable for RAS. A 66-year-old woman with ARAS and some parameter abnormal- 

ities on renal duplex ultrasound was admitted to our hospital with severe hypertension ( > 250 mmHg). 

After the initiation of antihypertensive intravenous treatment, the patient manifested acute worsening 

of renal function over 6 days and required dialysis. Because renal failure continued to deteriorate over 

more than 4 weeks, we performed stenting to the severe ostial stenosis of the right renal artery. As 

a result, the patient achieved dramatic improvement in renal function and successful withdrawal from 

dialysis and has maintained stable control of blood pressure without additional events for more than 2 

years since discharge. This case suggests that careful analysis of the patient’s profile, such as history of 

rapidly deteriorating renal failure, presence of bilateral ARAS, or a solitary functional kidney, in addition 

to various parameters of renal duplex ultrasound, may help predict the efficacy of RAS in patients with 

ARAS. 

< Learning objective: Because several randomized studies have reported negative results for renal artery 

stenting (RAS), an individual-based approach is required for the treatment of atherosclerotic renal artery 

stenosis (ARAS). To determine whether RAS could be effective in patients with ARAS, it is important to 

assess patient-specific characteristics such as progression of renal failure (e.g. acute worsening), presence 

of bilateral ARAS, or the existence of a solitary functional kidney, as well as parameters of related exam- 

inations such as the renal arterial resistive index. > 

© 2020 Japanese College of Cardiology. Published by Elsevier Ltd. 
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Because several randomized studies have not shown any bene- 

ts from adding renal artery stenting (RAS) to the optimal medical 

reatment [ 1 , 2 ], clinicians have debated how to provide optimal 

anagement of patients with atherosclerotic renal artery stenosis 

ARAS). We experienced a notable case with ARAS in which the 

atient had significant improvement in renal function and dialysis 

ithdrawal after RAS treatment. The results of this study may help 

istinguish patients suitable for RAS. 
∗ Corresponding author. 

E-mail address: takahashi.wataru.fu@mail.hosp.go.jp (W. Takahashi). 

9

s

d

c

t

ttps://doi.org/10.1016/j.jccase.2020.12.011 

878-5409/© 2020 Japanese College of Cardiology. Published by Elsevier Ltd. This is an op

 http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
ase report 

A 66-year-old woman who was taking six antihypertensive 

edications daily (nifedipine, 40 mg; azilsartan, 20 mg; carvedilol, 

0 mg; furosemide, 20 mg; trichlormethiazide, 2 mg; spironolac- 

one, 20 mg) presented at our hospital for assessment of refrac- 

ory hypertension. Although her plasma renin activity and plasma 

oncentrations of aldosterone, cortisol, and catecholamines were 

ithin the normal range, renal duplex ultrasound detected an 

trophic left kidney (73 mm) with a peak systolic velocity of 

0 cm/s and a normal-sized right kidney with an elevated peak 

ystolic velocity of 239 cm/s. Bilateral renal arterial resistive in- 

ex (right, 0.51; left, 0.45) was significantly low. Contrast-enhanced 

omputed tomography (CT), which caused brief allergic symp- 

oms in the patient, revealed equivalent enhancement and severely 
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Fig. 1. 
Clinical course showing markedly increased urine volume and decreased serum creatinine level with mildly stabilized blood pressure control after RAS. Cr, 

creatinine; PTRA, percutaneous transluminal renal artery angioplasty; SBP, systolic blood pressure; DBP, diastolic blood pressure; RAS, renal artery stenting. 
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tenosed renal arteries with advanced calcified ostium of bilateral 

idneys. After 10 months of medical treatment, she was trans- 

erred to our hospital due to palpitation with a markedly ele- 

ated blood pressure of 264/96 mmHg. CT and echocardiography 

id not reveal signs of aortic dissection or heart failure. After start- 

ng an intravenous injection of nicardipine to prevent fatal hemor- 

hagic events, the patient’s blood pressure immediately decreased 

o about 150–170 mmHg; however, her urination and renal func- 

ion worsened rapidly, with an elevation of serum creatinine level 

rom 1.0 mg/dL at admission to 6.9 mg/dL at 5 days ( Fig. 1 ). Be-

ause the patient reached anuria, hemodialysis was started on the 

ixth hospital day. Based on previous test results, we suspected 

hat the acute renal failure was due to renal arterial stenosis. Aor- 

ography was performed under premedication of steroid for con- 

rast media allergy and revealed 90% stenosis of the right renal 

rtery and a suboccluded left renal artery ( Fig. 2 A). We attempted 

ercutaneous transluminal renal artery angioplasty (PTRA) to the 

ight renal artery stenosis, but this was unsuccessful due to an 

nability to insert intervention devices. After 2 weeks of dialysis 

hree times weekly, the patient’s urination improved, and she was 

ble to temporarily suspend dialysis; however, anuria recurred af- 

er a few days with an increase in the serum creatinine level to 

.3 mg/dL. We again attempted PTRA to the right renal arterial 

tenosis by changing the strategy and using carbon dioxide (CO 2 ) 

ith an injection of a small test dose of contrast medium as al- 

ergy prevention measures. Intravascular ultrasound (IVUS) before 

tenting showed obstructive deposition of heterogeneous intimal 

laques with marked calcification at the ostium of the right re- 

al artery ( Fig. 2 B). A Palmaz Genesis renal stent was successfully 

eployed after several predilatations by plural balloons ( Fig. 2 C, 

), and adequate gain of vessel lumen was confirmed on IVUS 

maging ( Fig. 2 E). Renal duplex ultrasound a week later showed 

ormalization of peak systolic velocity (162 cm/s) and renal ar- 

erial resistive index (0.60) in the right kidney. After the proce- 

ure, the patient’s urinary volume increased dramatically to more 

han 30 0 0 mL/day. Her serum creatinine level also improved to 

.2 mg/dL at 5 days, and dialysis was discontinued ( Fig. 1 ). Further-

ore, her blood pressure decreased to approximately 130 mmHg 

fter the procedure and while taking fewer antihypertensive drugs 

han before admission. The patient did not experience any clinical 

vents during the subsequent period and was discharged on the 

1st hospital day with a serum creatinine level of 1.3 mg/dL. The 

atient’s blood pressure was stabilized, and her serum creatinine 
50 
evel was maintained at approximately 1.0 mg/dL over 2 years of 

ollow up, with no additional events. 

iscussion 

We report a patient with ARAS with rapidly worsening re- 

al failure who exhibited dramatic improvement after RAS treat- 

ent. Several observational studies and reports of clinical experi- 

nce have indicated the beneficial effects of renal arterial revascu- 

arization on blood pressure control, renal function, and mortality 

n patients with ARAS [ 3 , 4 ]. However previous randomized clini- 

al trials failed to show any benefits from adding RAS to the opti- 

al medical treatment as compared with medical treatment only 

n patients with ARAS [ 1 , 2 ]. The discrepancy of these results has

ade it difficult to choose the most appropriate treatment for pa- 

ients with ARAS and resulted in ongoing discussions about the use 

f RAS for the treatment of ARAS-associated diseases. Several stud- 

es have indicated that rapid deterioration of renal function with 

ilateral ARAS or a solitary functioning kidney, marked elevation 

f blood pressure with ARAS, hemodynamically significant ARAS, 

enal arterial resistive index < 0.8, and absence of high-grade pro- 

einuria may be related to the beneficial effects of RAS on renal 

unction [5–7] . A rapid decline in renal function and low renal ar- 

erial resistive index have been reported to reflect a viable kidney 

nd functional reversibility after renal artery intervention [ 3 , 8 ]. 

ur case included some of these factors. The patient’s renal failure 

ased on bilateral ARAS rapidly declined within 1 week from re- 

al function close to biochemical normalcy to anuria that required 

ialysis. In particular, the nontreated atrophic left kidney with sub- 

ccluded renal artery was presumed to be nearly nonfunctional. 

n our case, a history of acute clinical progression, bilateral ARAS, 

enal dynamics indicating a solitary functional kidney and signif- 

cantly depressed resistive index were all factors that may indi- 

ate that our patient was the best candidate for RAS. In addition 

o achieving improvement in renal function, our patient was able 

o achieve good blood pressure control after RAS. Despite conflict- 

ng opinions, most studies have suggested that patients with ARAS 

ould receive some benefit in blood pressure control after RAS, and 

he J-RAS study group suggested that a high systolic blood pressure 

 160 mmHg was a predictor for a benign response [1] . In addi-

ion to the factors mentioned above in our case, the existence of 
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Fig. 2. 

Aortography showed severe ostial stenosis of the right renal artery (arrow) and suboccluded left renal artery (arrowhead) (A). RAS was performed after predilata- 

tion of balloon (C), and the right renal artery was expanded well (arrow) (D). Intravascular ultrasound imaging revealed obstructive deposition of heterogeneous 

intimal plaques with marked calcification before RAS (B) and adequate vessel dilatation of a minimal luminal diameter of 4.6 mm after RAS (E) at the ostium of 

the right renal artery. RAS, renal artery stenting. 
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arkedly elevated blood pressure may be another important fac- 

or in determining a responder to RAS. On the other hand, renal 

enervation, which has been clinically applied recently, should be 

onsidered as an optional treatment for patients with refractory 

ypertension. However, having severe ostial stenosis of the bilat- 

ral renal arteries, our patient was considered unsuitable for this 

rocedure because of the difficulty in access of devices. In addition, 

ue to the patient’s contrast allergy, we used CO 2 gas as contrast 

edium along with a minimal dose of iodinated medium. Con- 

equently, she did not experience any serious anaphylactic reac- 

ion and also achieved marked improvement in renal function. This 

upports the suggestion that the use of CO 2 for renal artery inter- 

ention is effective because of its lack of renal toxicity in patients 

ith progressive renal failure [9] . However, one problem encoun- 

ered with CO 2 angiograms is the difficulty of obtaining a valu- 

ble image because of its buoyancy, as experienced in our case. 

hus, posture changes, such as elevation of the side of the target 

essel, are recommended [10] . In conclusion, we have presented 

 patient with ARAS who achieved dramatic recovery from accel- 

rated renal failure and successful withdrawal from dialysis after 

AS treatment. Improvement of renal failure was thought to be 

ue to the fact there were several beneficial prognostic factors af- 

er RAS such as rapid clinical progress, bilateral ARAS, a solitary 

unctional kidney, and low resistive index. When making the dif- 

cult decision about how to best manage ARAS, it is important to 

dentify patients who will benefit most from RAS through a careful 

ssessment of the patient’s clinical course and examinations and 

o keep the procedure in mind as an available option for patients 

ith ARAS. 
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