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Abstract. Hypertension is still the most prevalent non-communicable diseases in Indonesia. 
Renovascular hypertension is one type of secondary hypertension. It is commonly caused by the 
presence of renal artery stenosis (RAS). Whereas, atherosclerosis (ARAS) and fibromuscular 
disease (FMD) are the most common causes of RAS. Early diagnosis is necessary because it 
has the potential to be cured by eliminating stenosis of the renal artery. However, the signs and 
symptoms of renovascular hypertension are not specific. The supporting examination to diagnose 
RAS is also expensive. So, screening in the population at risk is needed. The examinations to 
prove the presence of RAS are arteriography, captopril renogram, renal ultrasonography, renal 
Doppler ultrasonography, magnetic resonance angiography (MRA), and computed angiographic 
tomography (CTA). 

Until now, three therapeutic modalities can be selected in the management of renovascular 
hypertension; pharmacological therapy, surgical intervention, percutaneous intervention 
angioplasty with and without stenting. This narrative review summarizes the literature focused 
on the diagnosis and therapy of RAS.
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Introduction. Hypertension is a disease that has 
the highest prevalence of non-communicable diseases 
in Indonesia. Hypertension can be divided into essen-
tial or primary hypertension and secondary hyperten-
sion. The cause of essential hypertension is unknown 
and covers 90-95% of hypertension cases. The other 
5-10% is secondary hypertension. Secondary hyperten-
sion is hypertension that has clear pathophysiology, and 
in some cases, has specific clinical and laboratory man-
ifestation [1]. Renovascular hypertension is one form of 
secondary hypertension. It causes the most secondary 
hypertension. There are strong indications to diagnose 
secondary hypertension because this type of hyperten-
sion could be removed with a particular procedure or 
intervention surgery [2].  

Renovascular hypertension is defined as the sud-
den enhancement of blood pressure as a consequence 
of various conditions relating to the main renal arter-
ies or its branches. The prevalence of renovascular hy-
pertension is 1-4% in all hypertension population [3]. 
Diagnosis of renovascular hypertension is often missed, 
even though this type of hypertension can be handled 
and cured at all ages. However, if this hypertension is 
not immediately treated, then there is less possibility to 
eliminate the etiology and control the blood pressure if 
kidney nephrosclerosis has already happened [4]. 

Etiology. The most common etiology of renovas-
cular hypertension is renal artery stenosis (RAS), kid-
ney parenchymal disease, or a combination of them. 
RAS happens when there is a narrowing of one or both 

of the renal arteries and its branches that will cause re-
nal ischemia. Most people with RAS are asymptomatic 
because the blood flow to the kidney is still adequate. 
However, in some individuals, it will manifest as hyper-
tension with or without disturbance in renal function. 
Generally, stenosis of 60-70% will cause consequences 
of hypoperfusion and renal ischemia that induce reno-
vascular hypertension conditions [4]. Various patho-
logical circumstances, such as minor or significant 
lesions can cause RAS. Two major causes of RAS are 
atherosclerosis artery renalis (ARAS) and fibromuscu-
lar dysplasia (FMD). While the minor lesions that are 
known to play a role in RAS include; Takayasu arteritis, 
polyarteritis nodosa, aortic dissection, radiation arteri-
tis, and embolism [5].  

Atherosclerosis artery renalis (ARAS) is the most 
common form of RAS, and it accounts for 80-90% of 
this condition. ARAS commonly happens in the male 
and geriatric populations. In the ages of more than 50 
years in the population, atherosclerotic lesions in the 
renal arteries cause 60% of RAS [6]. Atherosclerosis le-
sions in renal arteries are rarely found in older women 
with an age less than 50 years or in women who have not 
yet gone through menopause. Some risk factors could 
influence and stimulate the formation of the atheroscle-
rotic lesion. 

The risk factors can be divided into modifiable and 
non-modifiable risk factors. Modifiable risk factors are 
smoking, hypercholesterolemia, hypertension, diabetes 
mellitus, and obesity.  While the non-modifiable risk 
factors are old age, being male, and having a family 
history of atherosclerosis disease. The predilection of 
the atherosclerotic lesion usually constricts the lumen 
of the one-third proximal renal artery. Ostium can be 
involved in about 75% of cases. Narrowing of arterial 
lumen up to 75% is associated with a significant decline 
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of glomerular filtration rate (GFR). ARAS can worsen 
over time, causing hypertension and chronic kidney 
disease [2]. 

More rarely, about 10-20% RAS can be caused 
by fibromuscular dysplasia (FMD), which are fibrous 
changes in two-third distal renal arteries and intrare-
nal branches. FMD is usually bilateral. These fibrous 
changes influence the tunica media artery renalis (65-
75%). FMD has a typical stenotic area alternating with 
widening aneurysms (a string of pearls) in the distal re-
nal artery which sometimes extends to the branches of 
the main renal artery. The cause of FMD is not fully 
known yet. Genetic factors and smoke habit suspected 
as factors that can improve the possibility someone suf-
fers from these abnormalities. FMD is usually seen in 
women and young age (40-80%). FMD is more com-
monly found in the Caucasians compared to African 
Americans or in Asian populations [3].

Renovascular hypertension pathophysiology is re-
lated directly with declining kidney perfusion that arises 
as a consequence of RAS existence. Kidney hypoperfu-
sion will cause renal ischemia that activates the renin-
angiotensin-aldosterone (RAA) system. The kidney 
baroreceptor adapts with the increased release of re-
nin from the juxtaglomerular apparatus to the systemic 
circulation. This condition will cause the formation of 
angiotensin II. Angiotensin II will mediate vasocon-
striction to maintain blood flow in the stenosis artery. 
Vasoconstriction mainly occurs in efferent arterioles of 
glomerulus to preserve GFR even though kidney perfu-
sion decreases. Angiotensin II also stimulates aldoste-
rone secretion from the adrenal cortex that plays a role 
in fluid and sodium retention [7].

There are differences between renovascular hy-
pertension pathophysiology caused by stenosis in one 
kidney and two kidneys. Two of Goldblatt’s model ex-
periments explained it (Figure 1). The first model is two 
kidney – one clip hypertension. Stenosis of artery re-
nalis happens only on one side and kidney contralateral 
is still intact. This condition will increase renin activity 
that stimulates the production of angiotensin II. Angio-
tensin II is a potent vasoconstrictor. So, in this stage, 
the hypertension is renin-angiotensin dependent. In-
creasing of angiotensin II will stimulate the adrenal cor-
tex to release aldosterone that causes sodium and water 
retention. Salt and water retention results in a decline 
in renin production. At this stage, hypertension is vol-
ume dependent. On another side, kidney contralateral 
will increase the excretion of sodium (pressure natriure-
sis) and prevent the occurrence of overload syndrome. 
In the two kidney – one clip model, administration of 
Angiotensin-Converting Enzyme inhibitors (ACEI) 
will give a significant hypotension effect because there 
is hyperreninemia condition. The second experiment is 
one kidney one – clip hypertension. Renal arteries are 
experiencing stenosis bilateral or unilateral stenosis in a 
solitary kidney. In this condition, hypertension occurs 
because no diuresis pressure and natriuresis pressure is 
resulting in salt and air retention rapidly (volume ex-
pansion).  This condition gives rise to feedback on bar-
riers to renin production, so generally, renin levels be-
come normal or low. Therefore in the one kidney - one 
clip hypertension model, the administration of ACEI, 
does not have a hypotensive effect [8]. 

Fig. 1. Goldblatt hypertension models [7].

Correcting RAS will restore blood pressure into 
normal values. However, in some cases, blood pressure 
still increases, while plasma renin and aldosterone lev-
els begin to decline into normal value. So that at the lat-

er stage, the correction of stenosis is not able to restore 
blood pressure. It is because there are already renal tu-
bular atrophy and extensive interstitial fibrosis due to 
a prolonged state of hypoperfusion. Likewise, in the 
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contralateral kidney, a long period of intraglomerular 
hypertension may cause proteinuria and glomeruloscle-
rosis that result in extensive damage to the nephrons.

Diagnosis. Clinical manifestations of RAS are 
often asymptomatic and are found incidentally during 
general check-ups. RAS needs to be suspected in chil-
dren, adolescents, young women, men with atheroscle-
rosis risk factors (smoking or having dyslipidemia), and 
a history of vascular occlusions, such as coronary heart 
disease, stroke, peripheral vascular occlusion, and aor-
tic aneurysm abdominal if they suffer from hyperten-
sion [9]. Signs and symptoms of RAS are usually not 
specific and are often associated with target organs that 
are affected by hypertension. Headache, changes in 
consciousness, blurred vision, and vomiting are com-
mon symptoms. ARAS can be asymptomatic or can 
manifest and cause hypertension, ischemic nephropa-
thy, or both. To diagnose RS, from the anamnesis we 
can get information such as;

 • Abrupt onset of hypertension with fast 
progression from mild to severe,

 • The onset of HT<30 years without familial 
history of severe HT >55 years,

 • Hypertension w/ recurrent pulmonary edema,

 • Resistant hypertension with 3 or more 
antihypertension drugs in optimal dose,

 • Hypertension with worsening of renal function 
after ACEI or Angiotensin Receptor Blocker 
(ARB) therapy,

 • Hypertension with a history of occlusive 
vascular disease: CAD, stroke, peripheral 

occlusive vascular disease, abdominal aorta 
aneurysm [3]. 

Hypertension that cannot be controlled with drugs 
will disrupt the function of both kidneys due to a lack 
of blood supply (ischemic nephropathy). In some pa-
tients, acute pulmonary edema can occur due to sudden 
heart failure in the left ventricle. FMD does not cause 
ischemic nephropathy or pulmonary edema [4].

From physical examination to the diagnosis of RAS, 
abdominal bruit, pain in the flank area, retinopathy, and 
pulses deficit are commonly found. Abdominal bruits 
found in the epigastrium or upper quadrant are impor-
tant diagnostic features. From laboratory results, it can 
be found that hypokalemia is caused by increased renin 
activity (secondary aldosteronism) and increased serum 
creatinine levels caused by ischemic nephropathy [2].

The gold standard diagnostic tool for the diagnosis 
of RAS is the arteriography of artery renalis. Arteriog-
raphy can show atherosclerotic characteristics and the 
location of RAS. Arteriography is needed if the patient 
will undergo angioplasty and stent placement. The limi-
tations of renal arterial arteriography are an expensive 
and invasive procedure. Arteriography also does not 
provide information about the functional significance 
value of the lesion. Because of these limitations, other 
more new examination modalities have been developed 
including captopril renogram, renal ultrasonography 
(USG renal), renal Doppler ultrasonography (USG 
Doppler), magnetic resonance angiography (MRA), 
computed angiographic tomography (CTA). The sen-
sitivity, specificity, advantages, and limitations of every 
modality are described in Table 1. 

Table 1

 Modalities to Diagnose Renal Artery Stenosis

Modality Sensitivity Specificity Advantages Limitation

Arteriography Gold standard Gold 
standard

evaluate the characteristic 
of RAS

expensive, invasive, does 
not provide a functional 
significance value of the 

lesion

Captopril 
Renography

79% 82% evaluate GFR and renal 
perfusion

lack of anatomical info

USG Renal/
Doppler

82-98% 62-99% easy to be found in many 
health facilities

↓ quality of imaging in the 
obese patient and depends on 

operator skills

CTA 86% 94% detect stenosis that can’t 
detect with USG

use iodine as contrast media 
(nephrotoxic)

MRA 88% 88% can detect small stenosis, 
direct visualization of renal 

artery without contrast 
media, evaluate blood flow 
velocity, GFR, and renal 

perfusion

Not readily available in many 
health facilities



36 Український журнал нефрології та діалізу №2 (66) 2020

Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020

Школа нефролога

Nephrology School

Captopril renogram is a screening modality with a 
nuclear technique that aims to evaluate the GFR and 
perfusion of each kidney. Patients should be well hy-
drated before the examination. Captopril 25-50mg was 
given to inhibit angiotensin I conversion to angiotensin 
II. In the process, the patient is monitored with a gam-
ma camera. Blood pressure and pulse are monitored ev-
ery 15 minutes for 1 hour. Captopril will cause efferent 
vasoconstriction to disappear and reduce intraglomeru-
lar pressure resulting in decreasing in GFR. The results 
of the examination can be interpreted as renovascular 
hypertension if there is a decrease in GFR in the arter-
ies undergoing stenosis [10].

Renal ultrasonography can measure kidney size 
and structure, while USG Doppler can assess abnor-
malities of renal arterial blood flow. USG Doppler is 
an examination that is easily found in various health 
facilities compared to other modalities. The diagnosis 
of RAS can be established through USG Doppler by 
assessing the renal-aorta ratio (RAR) and peak systolic 
velocity (PSV) (Table 2). 

 Table 2

USG Doppler to assessing Renal Artery Stenosis [12]

Stenosis Degree PSV RAR

Normal < 180 cm/s < 3,5
<60% > 180 cm/s < 3,5
>60% > 180 cm/s > 3,5

Occlusion No flow can’t be assess

RAS can be enforced if the degree of stenosis is 
more than 60% [11]. From USG Doppler, we can also 
calculate Resistance Index (RI) as a prognostic value 
when RAS is to be revascularized. RI > 80 indicates no 
benefit after revascularization.

CTA is an imaging study to visualize arterial anat-
omy. The disadvantage of CTA is the use of iodine con-
trast media that is nephrotoxic to produce 3-D imaging 
of the kidneys and blood vessels. MRA is a non-invasive 
technique that can show vascular anatomy and physi-
ological information from renal function. MRA can vi-
sualize arteries directly without contrast agents, blood 
flow rates, GFR, and perfusion. CTA and MRA can 
detect small levels of stenosis from renal Doppler ultra-
sound. The American College of Radiology Association 
recommends MRA or CTA as a supporting modality for 
normal kidney function. In patients with kidney disor-
ders, the modalities chosen are Dopper USG or MRA, 
followed by a captopril renogram [13].

Because unclear signs and symptoms and examina-
tions to prove the presence of RAS are very expensive 
and are also not always available in all health facilities, 
screening to look at the possibility of RAS is necessary. 
Screening should be done in groups of hypertensive pa-
tients who have a history and clinical features with sus-
picion of a RAS, such as:

1. The low index of clinical suspicion
 • Borderline and mild hypertension without 

hypertensive target-organ damage

2. Moderate index of clinical suspicion 
 • Severe hypertension ( diastolic blood pressure 

(DBP) > 120 mmHg)

 • Refractory hypertension to standard therapy 
(excluding ACEI and ARB)

 • Onset hypertension ≤ 20 years or ≥ 50 years

 • Hypertension with abdominal or flank bruit

 • Moderate hypertension (DBP > 105-120 
mmHg) in patients with evidence of occlusive 
vascular disease in the abdomen or the legs, and 
patients with a serum creatinine

3. A high index of clinical suspicion
 • Severe hypertension with either progressive 

renal insufficiency or refractoriness to standard 
treatment, especially in patients with evidence 
of occlusive vascular disease in the abdomen or 
legs

 • Accelerated or malignant hypertension

 • Hypertension with a recent elevation of serum 
creatinine induced by an ACEI (13) 

Management and Therapy. RAS requires serious 
and immediate management because it has the poten-
tial to be cured by eliminating the underlying cause of 
renal artery stenosis. The goal of RAS therapy is to re-
duce morbidity and mortality due to increased blood 
pressure, prevent the progression of renal artery ste-
nosis which can cause a decrease in kidney function, 
prevent cardiovascular target organ complications that 
are detrimental, and reduce the likelihood of recurrent 
pulmonary edema. Pharmacological therapy with anti-
hypertensive drugs can control hypertension but does 
not affect the progression of the lesions. Therefore sub-
sequent RAS management is carried out by revascular-
ization.

Three therapeutic modalities can be chosen in the 
management of RAS; pharmacological therapy by ad-
ministering antihypertensive drugs, revascularization 
with percutaneous intervention, and surgical interven-
tion. These three therapeutic modalities are not inde-
pendent but can be combined. Several factors must be 
considered in choosing which therapeutic approach to 
be used [14]. Each therapeutic modality has its advan-
tages and disadvantages. 

Pharmacological Therapy. Pharmacological thera-
py for renovascular hypertension does not differ con-
siderably with essential hypertension. Sometimes, a 
combination of several types of antihypertensive drugs 
is needed to get optimal blood pressure control. By its 
pathophysiology, first-line therapy recommended are 
agents that inhibit the RAA system such as ACEI or 
ARB. If the blood pressure target has not been reached, 
Calcium Channel Blocker (CCB) or diuretic can be 
given. The recommended blood pressure target is be-
low 140/90 mmHg or below 130 / 80mmHg for patients 
with chronic kidney failure (CKD) and diabetes. Spe-
cial attention must be considered if we want to give an 
ACEI or ARB. Both of these drugs are options for uni-
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lateral stenosis with functioning contralateral kidney. 
Conversely, the administration of ACEI or ARB is con-
traindicated in bilateral renal artery stenosis, unilateral 
stenosis with contralateral renal dysfunction, or a single 
kidney with renal artery stenosis because it can cause 
deterioration of renal function and acute renal failure. 
Acute kidney failure occurs because ACEI generates a 
loss of glomerular transcapillary filtration pressure as a 
result of the dilation of efferent arterioles through an-
giotensin II blockage [15].

Van de Ven et al. conducted a study on 108 hy-
pertensive patients with a high risk of RAS. All patients 
received two weeks of ACEI therapy. There was an in-
crease in serum creatinine more than 20% in 52 patients 
with severe bilateral RAS. However, this increase in se-
rum creatinine is always reverted after the use of ACEI 
stop [16]. Therefore it can be concluded that increasing 
serum creatinine induced by ACEI is a very sensitive 
parameter to bilateral RAS in high-risk groups [17]. 
Long-term studies of more than 6-24 months investi-
gation in small numbers of patients, show ACEI is an 
effective medication in reducing or normalizing blood 
pressure and does not lead to decreased kidney size and 
function [18].

CCB is a vasodilator that affects the afferent ar-
terioles. CCB increases GFR and reduces serum cre-
atinine. CCB does not change the excretion of micro-
albumin in the urine. In RAS patients, this drug does 
not decrease renal function like ACE inhibitors. Other 
pharmacological therapies are beta-blockers. Beta-
blockers are also useful in reducing blood pressure be-
cause their work that inhibits renin secretion, but the 
risk of decreasing GFR in the stenotic kidney still oc-
curs. Diuretics can be used in resistant hypertension but 
are generally not very effective.

Revascularization with Surgical Intervention. Vari-
ous types of revascularization surgery techniques that 
can be done include unilateral nephrectomy, partial 
nephrectomy in segmental hypoplasia and stenosis in 
the branches of the renal artery, endarterectomy, in situ 
aortorenal bypass, alternative bypass, atherectomy, and 
extracorporeal microvascular reconstruction and auto-
transplantation for stenosis in the renal artery branches. 
The revascularization surgery technique chosen de-
pends on the location, extent, and severity of the lesion 
in the renal artery. Some cases are recommended for 
immediate revascularization with surgery such as exten-
sive cases to segmental arteries FMD with microaneu-
rysms, multiple ARAS in the ventral branch, and ARAS 
which at the same time requires aortic reconstruction, 
for example in patients with aortic aneurysms or severe 
aortoiliac occlusion. For ostial atherosclerotic lesions, 
aortorenal endarterectomy and bypass aortorenal can 
be performed. Grafts for FMD lesions can be harvest-
ed from the hypogastric artery. Aortorenal vein bypass 
grafts can also be done for atherosclerotic lesions and 
fibromuscular lesions.

In the last decade, percutaneous intervention has 
begun to replace surgery. This is because the percuta-

neous modality provides a less invasive and more ac-
cessible to implement with same or more therapeutic 
benefits. Percutaneous angioplasty and stenting have 
become a standard approach in several countries. This 
is why surgical revascularization declines dramatically.

Revascularization with Percutaneous Intervention. 
Percutaneous intervention can be carried out as balloon 
angioplasty with or without stenting. Dotter and Judkins 
first introduced percutaneous Transluminal Renal An-
gioplasty (PTRA) in 1964 and was later developed and 
modified by Gruntzig et al. in 1978. Since the first in-
troduced, PTRA received widespread attention. PTRA 
has advantages in the absence of general anesthesia and 
shorter hospital stays. There are many reports of the 
success of PTRA procedure, even some of them suggest 
PTRA as an initial RAS management [19].

PTRA Balloon Angioplasty. PTRA is the treatment 
of choice in FMD cases to reduce blood pressure and 
prevent the worsening of ischemic nephropathy. The 
success rate of this technique reaches 85-100%, where 
55% of patients can be cured and 40% have improved 
significant blood pressure control. The incidence of re-
current stenosis after PTRA is also quite low (5-10%) 
in the first year after revascularization [20]. In ARAS, 
the success of PTRA is less than FMD. This is because 
stenosis due to atherosclerosis is more rigid lesions so 
the higher tendency of the arteries to return to their ini-
tial form (elastic recoil). The risk of arterial dissection is 
also high in ARAS [17].

PTRA with Stenting. The approach of PTRA fol-
lowed with stenting started when failure rates and re-
stenosis rates after PTRA procedure are high. The in-
stallation of a stent can ensure the stenosis part does 
not collapse after dilatation using balloon angioplasty. 
At first, stents used a simple stainless-steel coil, but in 
1969, Dotter introduced metallic stents for intravascu-
lar use. Since then, there have been many various types 
of stents, both in terms of material and design.

Angioplasty with stenting is the recommended 
treatment option in ARAS cases. Several studies have 
shown that there is a significant reduction in blood 
pressure after stenting in ARAS patients [17]. However, 
renal dysfunction as a stenting adverse event has been 
found in several studies. The worsening kidney function 
is suspected because of atheroembolism. Atheroembo-
lism happens because the stent that is placed tears the 
atheroma plaque so that microembolism is released. 
Microembolism clogs the microcirculation at the bot-
tom of the stent and causes a significant decrease in 
kidney function after stenting.  Renal dysfunction from 
embolism may manifest in several weeks to months af-
ter the installation of stents. Atheroembolism is often 
mistaken with kidney damage because of the contrast 
material used during the procedure. This adverse event 
can be prevented by installing an embolic protection 
device distal to the lesion. Embolic protection devices 
installed at the bottom of the lesion before stenting are 
expected to capture lost debris during the installation 
of stents so that they can help reduce the risk of athero-
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embolism. Malposition, migration, embolization of the 
stents, and difficulties in pulling the balloon from stents 
are also limitations of this technique [18].

Pharmacology and Revascularization comparison 
therapy. Until now, the most superior therapeutic mo-
dalities in the management of renovascular hyperten-
sion caused by RAS are still under debate. There are 
several randomization studies that compare the effec-
tiveness of therapy with revascularization and pharma-
cological therapy alone, including:

1. Essai Multicentrique Medicaments vs. 
Angioplastie (EMMA)

2. Scottish and Newcastle Renal Artery Stenosis 
Collaborative Group (SNRASCG)

3. Dutch Renal Artery Stenosis Intervention 
Cooperative (DRASTIC)

4. Angioplasty and Stenting for Renal Artery 
Lesions (ASTRAL)

5. The Benefit Stent Placement and Blood 
Pressure and Lipid-lowering for The Prevention 
of Progression of Renal Dysfunction Caused by 
Atherosclerotic Ostial Stenosis of The Renal 
Artery (STAR)

6. Nephropathy Ischemic Therapy (NITER)
7. A Randomized, Multicenter, Prospective Study 

Comparing Best Medical Treatment Versus 
Best Medical Treatment Plus Renal Artery 
Stenting in Patients with Hemodynamically 
Relevant Atherosclerotic Renal Artery Stenosis 
(RADAR)

8. Cardiovascular Outcomes in Renal 
Atherosclerotic Lesions (CORAL)

From the studies, there are two most extensive 
studies ASTRAL (2009) with 850 subjects and CORAL 
(2014) with 950 subjects. The ASTRAL study did not 
show any significant differences in blood pressure con-
trol between the two groups [15]. CORAL compares 
the results of stenting with pharmacological therapy in 
ARAS cases. In the group that received stent placement, 
a significant reduction in blood pressure was found, but 
this therapeutic modality did not reduce cardiovascular 
events [21].

From the meta-analysis of the eight studies, there 
were no significant differences in the increase of serum 

creatinine and the incidence of cardiovascular also re-
nal complications [22]. However, there are significant 
differences in increasing diastolic pressure and reducing 
the amount of antihypertensive medication in the stent-
ing group compared to pharmacological therapy only. 
Overall, the results of the meta-analysis show that the 
benefits of revascularization for patients with RAS are 
still limited [22].

Prognosis. Renovascular hypertension is hyper-
tension which has the potential to be cured by removing 
the underlying cause of RAS. The retrospective study 
reported that the mortality rate is 30% in 3 years and 
35% in 5 years due to cardiovascular events and strokes. 
However, in patients with end-stage chronic kidney 
failure, the survival rate is decreased, 18% in 5 years and 
5% in 10 years [7].

Conclusion. Renovascular hypertension is the 
most prevalent secondary hypertension. It is commonly 
caused by the presence of RAS. ARAS and FMD are 
the most common causes of RAS. Early diagnosis is 
necessary because this disorder has the potential to be 
cured by eliminating renal artery stenosis. Renovascular 
hypertension has non-specific signs and symptoms, so 
screening the populations at risk is recommended. The 
gold standard examination is to prove the presence of 
RAS is by arteriographic examination. Other newer ex-
amination modalities include captopril renogram, USG 
renal, USG Doppler, MRA, and CTA. Until now, three 
therapeutic modalities can be selected in the manage-
ment of renovascular hypertension; pharmacological 
therapy through the administration of antihypertensive 
drugs, surgical intervention, revascularization with an-
gioplasty with and without stenting. The renovascular 
hypertension prognosis is quite good, except in patients 
with end-stage chronic kidney failure.
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