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Renal artery stenosis in a single kidney patient: A case report
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Renal Artery Stenosis (RAS) is a pathologic state that may lead to resistant hypertension, progressive decline in

renal function, cardiac destabilization syndromes, recurrent heart failure, or acute coronary syndromes. Nowa-

days, RAS has two therapeuticmethods, including drug therapy and balloon angioplasty (with orwithout stents).

This report introduces a 35-year-oldmanwhowas referred to a Tehran hospital in Tehran due to rice pill poison-

ing. In studies performed on the patient, renal artery stenosis was the reason for the sharp increase in creatinine

and its resistance to treatment. Renal artery angioplasty was performed and a stent was placed. After that, the

patient's creatinine returned to normal and the patient was discharged in good general condition.

© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the license CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Estenosis de la arteria renal en un paciente monorrenal: reporte de un caso

r e s u m e n

La estenosis de la arteria renal (RAS, por sus siglas en inglés) es un estado patológico que puede conducir a

hipertensión resistente, disminución progresiva de la función renal y síndromes de desestabilización cardíaca,

insuficiencia cardíaca recurrente o síndromes coronarios agudos. Hoy endía, RAS tiene dosmétodos terapéuticos,

que incluyen la terapia con medicamentos y la angioplastia con balón (con o sin stents). Este informe presenta a

un paciente de 35 años que fue remitido a un hospital de Teherán en Teherán debido a una intoxicación con

pastillas de arroz. En los estudios realizados al paciente, la estenosis de la arteria renal fue la causa del fuerte

aumento de la creatinina y su resistencia al tratamiento. Se realizó angioplastia de la arteria renal y se colocó

un stent. Posteriormente, la creatinina del paciente se normalizó y el paciente fue dado de alta en buenas

condiciones generales.

© 2023 The Authors. Publicado por Elsevier Ltd. Este es un artículo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Renal Artery Stenosis (RAS) is a pathologic state that results in the

limitation of renal artery nutritional sources and reduced blood flow

to the kidneys. Atherosclerotic renal artery stenosis (ARAS) is defined

as a decrease of more than 60% in luminal diameter due to atheroma.

ARAS is the most common cause of renovascular hypertension. It is rel-

atively frequent in specific clinical settings: 6.8% in elderly patients (65

years and over), more than 14% in patients with another atherosclerotic

lesion, and 24% in patients with resistant hypertension (RHTN)1. RAS

prevalence can have a 1-5% range in populations with high blood pres-

sure and 15-40% in populations with other atherosclerotic occurrences

such as Peripheral Vascular diseases (PVD) and Coronary Artery Dis-

eases (CAD). RAS is mostly found in patients with high blood pressure,

chronic renal disease, congestive heart failure, and other consequences

of high blood pressure, including myocardial infarction and stroke2.

Renal Artery Stenosis (RAS) may cause the following clinical

syndromes: Reno-vascular blood pressure: activation of Renin-

Angiotensin- Aldosterone (RAAS) along with unilateral and bilateral

renal hypoperfusion. This results in sodium retention, secondary

hyperaldosteronism, and vascular contraction. Excretion of sodium by
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the natural kidneys increases as the blood pressure goes up; so, there is

no sodium retention or volumetric overload. Bilateral RAS (or unilateral

RAS) may cause renal failure and cardiac failure due to sodium and

liquid retention in the kidneys2.

Ischemic nephropathy: is a potentially irreversible cause of renal

failure. It may cause intra-renal hemodynamic disturbance and its fol-

lowing consequences: high blood pressure and chronic renal disease.

Cardiac instability syndromes: The most known example of cardiac

instability syndrome is Pulmonary Flash Syndrome or Pickering 18.

RAS may destabilize patients with heart failure or acute coronary

syndromes due to uncontrolled blood pressure and volume retention3.

Precise diagnosis and detection of RAS is often a challenge due to the

following problems: first, this disorder is usually asymptomatic, except

the high blood pressure, which is a very common and asymptomatic

disease. Second,most RAS cases occur alongwith other diseases that re-

sult in chronic renal diseases, especially high blood pressure and diabe-

tes. Third, precise RAS diagnosis is hard using non-invasive methods.

Vascular Doppler ultrasound requires a highly skilled technician, and

there are different diagnostic criteria for RAS. Finally, a weak correlation

between different diagnostic methods and RAS definition and diagnosis

is hard4. Due to these, RAS interventional treatment is difficult.

Nowadays, RAS has two therapeutic methods, including drug ther-

apy and balloon angioplasty (with or without stents). Medication

includes modification of risk factors (recommendations for lifestyle,

including diet counseling, smoking cessation, and physical activity),

renin-angiotensin-aldosterone antagonists, lipid-reducing agents, and

first-line antiplatelet therapy in all patients. RAS screening can be

done with Doppler ultrasound, computed tomography angiography,

and magnetic resonance angiography. The endovascular technique of

percutaneous transluminal renal angioplasty (PTRA) with or without

stenting is one of the standard treatments for RAS. Current guidelines

for ARAS recommend PTA as a reasonable option for patients with

hemodynamically significant RAS with clinical manifestations such as

resistant hypertension, unexplained pulmonary edema, or progressive

chronic kidney disease5. The present article introduces a patient with

a kidney suffering from renal artery stenosis and its treatment.

Case introduction

The patient is a 35-year-old man who was referred to a Tehran hos-

pital in Tehran due to rice pill poisoning about six months ago. He was

treated and intubated for about two weeks following the diagnosis in

the hospital's poisoning section. In the first week of hospitalization,

the patient was transferred to the operating room with abdominal

guarding symptoms after surgical consultation and abdominal CT for

therapeutic procedures in the case of acute abdomen diagnosis. In the

second week of hospitalization, the patient was conscious and

extubated, and his creatinine had an increasing trend and reached

about Cr = 8.9; however, the initial creatinine of the patient was 0.8,

and his urinary output was established. A nephrology consultation

was requested. One of the problems proposed in nephrology counseling

was the possibility of rhabdomyolysis. A kidney ultrasound was re-

quested and showed that the patient had a kidney. The nephrologist

then asked for a permict implant for the patient.

After that, the patient underwent dialysis twice a week. The patient

had diuresis, and the creatinine trend was reducing but never returned

to the normal level. So that after stopping dialysis for three days, the

patient's creatinine reached about 8 or 9 again. Moreover, the nephrol-

ogist requested a series of renal examinations, CT, and color Doppler

renal ultrasound at the same time. Color Doppler ultrasound revealed

severe renal artery stenosis despite normal renal parenchyma and

appropriate GFR. The patient was transferred to the heart center for

renal angiography. After performing the required preparations, the ste-

nosis site was first dilated with a balloon, and a stent was placed in it to

prevent new stent stenosis. During this procedure, no special problems

were seen in the patient. After PTRA, renal blood flow was restored so

that the blood creatinine of the patient was completely normal (Cr =

1.4). The premicat was removed from the jugular vein, and the dialysis

stopped. In a series of follow-ups and after three months, his general

condition was good, and he had no particular problem.

Discussion

Renal artery stenosis is the narrowing of one or both renal arteries. It is

themain cause of highbloodpressure. It is often causedby atherosclerosis

or fibromuscular dysplasia. Other complications related to renal artery

stenosis are chronic kidney disease and end-stage renal disease6. RAS

medical treatment includes blood pressure control, lipid-reducing ther-

apy, an antiplatelet agent, and recommendations for lifestyle such as

diet counseling, smoking cessation, and physical activity7. Accurately

correcting dyslipidemia, using drugs that block platelet aggregation,

may require three or more different drugs to control blood pressure.

Angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor

blockers (ARBs) are preferably used for this purpose. Unfortunately, these

two classes of drugs can also lead to an increase in serum creatinine and

hyperkalemia and limit their use. In such a case, calcium channel blockers

are a potential alternative8. Fat reduction therapy iswidely accepted as an

important treatment for all atherosclerotic vascular diseases. A statin is

recommended to achieve LDL b70 mg/dL. In a retrospective study, statin

treatment was associated with a lower progression rate for renal failure

(7.4% vs. 38.9%) and lower overall mortality (5.9% vs. 36.1%), P b0.001

for both8. The use of antiplatelet agents and smoking cessation in patients

with ARAS has the same benefits as the other forms of atherosclerotic

disease, including coronary and peripheral vascular disease2.

Invasive procedures are the following: ARAS surgical repair was the

only available choice for the blood vessels before renal artery angio-

plasty. Today, renal artery stenting (PTRAS) has largely replaced ARAS

renal surgery due to the increased complications and mortality associ-

ated with surgery. In adults, CT angiography in the main renal artery

has been reported to be significantly more appropriate for diagnosing

renal artery stenosis9. When the renal function is normal or almost nor-

mal, revascularization is recommended to prevent renal failure if the pa-

tient has the following conditions: renal artery stenosis of more than 80

to 85%, RAS degree between 50 to 80%. And captopril-enhanced scintig-

raphy shows the presence of intrarenal renal artery stenosis. There are

intravascular interventional techniques (percutaneous transluminal

balloon angioplasty, stenting) that are the first line of aggressive RAS

treatment in most patients with high-grade ARAS, with symptoms of

cardiac instability including recurrence or sudden onset10. There are

many reports regarding improved kidney function due to renal stenting.

In some patients with end-stage renal disease, successful renal artery

stenting has stopped dialysis treatments. Stenting was significantly

associated with overall survival in patients with minimal or no

microalbuminuria (albumin to creatinine ratio less than 22.5mg/g). De-

spite the excellent angiographic results obtained using renal stenting,

there is amismatch between angiographic and clinical successes in con-

trolling hypertension and renal dysfunction. About the case reported in

this article, After PTRA, renal blood flow was restored so that the blood

creatinine of the patientwas completely normal (Cr=1.4). The premict

was removed from the jugular vein, and the dialysis stopped. In a series

of follow-ups and after three months, his general condition was good,

and he had no particular problem.

Conclusion

The pathophysiology of renal artery stenosis is complex and involves

manypathophysiologicalmechanisms that are interrelated and interde-

pendent. RAS may present as an asymptomatic radiologic abnormality

or with renovascular hypertension and ischemic nephropathy contrib-

uting to chronic kidney disease, and these conditions may coexist and

overlap. In recent years, themortality rate of these people has decreased

and their quality of life has improved due to the increasing number of
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angiography cases and intravascular revascularization interventions.

Therefore, it is recommended to use renal angiography in the treatment

of these patients
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