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Abstract 
Resistant hypertension is defined by the inability to maintain within normal limits the blood pressure values of an individual, while he is 
under treatment with maximal tolerated doses of three antihypertensive agents. One of the most common types of resistant hypertension is 
renovascular hypertension (RVH), which is caused by the narrowing of the renal arteries, in the context of existing atherosclerotic plaques 
at that level. We are presenting the case of a hypertensive 56-year-old man admitted in the Clinic of Cardiology for a sudden rise of his 
blood pressure values, despite undergoing the scheduled treatment. The abdominal bruit discovered at the clinical examination and the 
hypokalemia, together with the mild impairment of the renal function raised the suspicion of an existing stenosis of the main renal blood 
vessels. Simple grey scale kidney ultrasound, Doppler ultrasound of the renal arteries, abdominal computed tomography and magnetic 
resonance angiography of the renal arteries, along with invasive renal angiography demonstrated a smaller right kidney, adrenal 
incidentalomas, reduced vascular diameter of renal arteries due to atheromatous lesions, thrombosis of the infrarenal segment of the 
abdominal aorta, and reduced vascular hemodynamics in the same territories. After the renal arteries revascularization and with minimal 
antihypertensive treatment, the patient had a favorable outcome, with normalization of blood pressure and renal function. Atherosclerotic 
disease causing renal artery stenosis is essential to be taken into consideration in the etiopathogenesis of resistant hypertension especially 
because RVH is a potentially curable disease. 
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 Introduction 

Arterial hypertension is an important modifiable risk 
factor for cardiovascular disease that affects approximately 
one billion people around the world [1]. It is considered 
that approximately 10–20% of the general hypertensive 
population (depending on the region) have resistant hyper-
tension, which is defined by the international clinical 
guidelines as uncontrolled hypertension (blood pressure 
while seated >140/90 mmHg), despite the use of three 
antihypertensive drugs from different classes (one of 
which must be a diuretic) at the highest tolerated dose, 
or as blood pressure values maintained at target level with 
four or more antihypertensive drugs [1–3]. In both cases 
the patient has to be adherent to the regimen of prescribed 
drugs, because it has been stated that half of the events 

are actually due to the non-adherence to treatment [1, 
2]. It is estimated that people with resistant hypertension 
have twice the risk of cardiovascular disease-related 
morbidity and mortality, which is an important leading 
risk factor regarding morbidity and deaths associated to 
stroke events [1]. 

Several studies indicate that around 5–10% of patients 
diagnosed with resistant hypertension have underlying 
secondary causes, among them primary hyperaldosteronism 
being the most common [3]. Renal artery stenosis, chronic 
kidney disease, obstructive sleep apnea, pheochromo-
cytoma, thyroid disease, Cushing’s syndrome, coarctation 
of the aorta and intracranial tumors can also cause resistance 
to antihypertensive treatment [3, 4]. 

Renovascular hypertension (RVH) is one of the most 
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frequent types of secondary hypertension [5]. It is consi-
dered that the occlusion of the renal arteries reduces the 
blood flow to the kidneys, leading to the activation of 
the renin–angiotensin system (RAS) that will produce 
an increase in the systemic blood pressure. Endothelin 
release, activation of the sympathetic nervous system 
and oxidative stress are other renovascular mechanisms 
involved in the process [5]. Even if the most common 
causes of RVH are atherosclerotic renal artery disease 
(85–90% of cases) and fibromuscular dysplasia (in almost 
10% of cases), other mechanisms such as acute renal 
artery occlusion (by thrombosis, embolism, or trauma), 
aortic dissection with renal artery involvement or Takayasu 
arteritis can also be the causes of this disease [5, 6]. 

The incidence of atherosclerotic renal artery disease is 
continuously increasing, either silently as an independent 
cardiovascular risk factor, or by leading to RVH and 
chronic kidney disease [6]. Therefore, a correct quick 
diagnosis of this condition and an adequate therapeutic 
approach are required. 

Aim 

We present a case of resistant hypertension due to 
bilateral atherosclerotic renal artery stenosis and emphasize 
on the morphological and functional renovascular changes 
identified on various imagistic investigations. Also, we 
highlight the fact that the revascularization of renal arteries 
transforms the RVH into a treatable disease. 

 Case presentation 

A 56-year-old man came to his family physician for 
shortness of breath and chest pain, but also for the 
revaluation of his antihypertensive treatment as he had 
high blood pressure (maximal value of 200/130 mmHg) 
in the last three months, despite a treatment with three 
antihypertensive drugs taken for a few years. 

Apart from arterial hypertension (diagnosed 15 years 
ago), he had a positive history for important cardio-
vascular risk factors, such as smoking and alcohol 
consumption. Approximately 10 years ago, he was also 
diagnosed with angina pectoris, but the coronary 
arteriography performed at that time did not emphasize 
any significant lesions. He also had a positive history for 
other pathologies, such as alcoholic fatty liver, chronic 
obstructive pulmonary disease, lower limb arteriopathy 
obliterans (diagnosed when the patient was 50 years old), 
with an arteriography showing thrombosis of the left 
primitive iliac artery and a relatively tight stenosis of 
the left popliteal artery, and degenerative changes of the 
aortic and mitral valves without major hemodynamic 
impact (as it was found at his last echocardiographic 
examination). 

The “at-home” treatment consisted of beta-blocker, 
angiotensin-converting enzyme (ACE) inhibitor, diuretic, 
long-acting nitrate in maximal doses and also antiplatelet 
therapy, lipid lowering drug and vasodilators for the 
peripheral arterial disease. 

The physical examination of the cardiovascular system 
revealed rhythmic heartbeats, without any extrasystoles, 
a new harsh systolic murmur with highest intensity in 

the aortic area, and bilateral carotid bruit (its intensity 
suggested the existence of significant carotid stenosis). 
Abdominal bruit and low femoral pulse pressure were 
also identified. The blood pressure was 200/130 mmHg, 
when the patient was in supine position and standing up. 

The pre-existent hypertension was well tolerated for 
almost 15 years, until it worsened suddenly and became 
resistant to medication. The high values of diastolic blood 
pressure (>130 mmHg) associated with the abdominal 
bruit and the existing clinical signs made us consider the 
possibility of a RVH produced by the presence of an 
atheromatous plaque in one or both renal arteries, in the 
context of the existing risk factors. 

Therefore, he was sent to the Clinic of Cardiology, 
“St. Spiridon” Emergency Clinical Hospital, Iaşi, Romania. 
Blood test results showed hypokalemia (serum K+ 3 mmol/L), 
but normal natremia (serum Na+ 139 mmol/L), metabolic 
alkalosis (alkaline reserve 30 mEq/l HCO3

–), slightly 
elevated levels of serum urea (41 mg/dL) and creatinine 
(1.31 mg/dL), suggesting mild renal impairment with 
estimated glomerular filtration rate 18 mL/min/1.73 m2, 
and mild dyslipidemia (serum cholesterol 206 mg/dL, 
serum triglycerides 190 mg/dL). The complete blood count 
and urine analysis were within normal limits. 

As clinical clues were suggestive of RVH, we undertook 
imagistic diagnostic tests in order to establish if our patient 
could be a candidate for revascularization. Renal ultrasound 
and Doppler examination of the renal arteries revealed 
an obvious renal asymmetry and lower renal blood flow 
on the right side. The length of the right kidney (RK) 
was 91 mm and its parenchymal thickness was 8 mm. 
The length of the left kidney (LK) was 115 mm and its 
parenchymal thickness was 14 mm (Figure 1, a and b). 
Spectral Doppler ultrasound on the renal arteries showed 
reduced flow speed, especially on the right side, where 
the spectrograms had a “parvus et tardus” configuration 
(Figure 1, c and d). 

The magnetic resonance angiography (MRA) of the 
kidneys demonstrated a smaller right kidney and bilateral 
renal artery stenosis (Figure 2, a and b). A morphological 
difference between the two kidneys was noticed (consi-
dering the longitudinal diameter of almost 10 mm for 
the RK and 12.7 mm for the LK) along with delayed 
nephrogram on the right side. Right renal artery stenosis 
affected more than 50% of its diameter on a 9 mm distance 
from its origin, and left renal artery stenosis was deter-
mined by a 13 mm atheromatous plaque that reduced 
the arterial lumen to less than 50% of its diameter. A 
thrombosis of the infrarenal segment of the aorta, which 
extended on the common and external iliac arteries on 
both sides could also be seen (Figure 2c). Because of 
the turbulent flow of the infrarenal aorta, it was difficult 
to quantify the level of bilateral renal artery stenosis 
produced by the atheromatous plaque, which was however 
more severe on the right side. 

Computed tomography angiography (CTA) with pre-
hydration was performed and confirmed bilateral renal 
artery stenosis (44% on the right side and 54% on the 
left) at their origin from the aorta. CTA also revealed an 
atrophic right kidney and identified the right suprarenal 
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gland with multiple well delimited nodules (with maximum 
diameter of 32.1 mm), with dynamics suggesting a benign 
lesion, and the left suprarenal gland with a well delimited 
nodule (with maximum diameter of 32.1 mm and with 
dynamics also suggestive for a benign lesion) (Figure 3, 
a and b). 

A CTA three-dimensional reconstruction image clearly 
delineated vascular anatomy and the smaller dimensions 
of the RK (Figure 3c). A delayed scan (about 10 minutes 
after contrast agent administration) revealed asymmetrical 
signal intensity in collecting systems, being a reliable 
indicator of right renal hypoperfusion (Figure 3d). 

 

 

Figure 1 – Kidney ultrasound (a and b) revealed renal asymmetry with smaller RK 
(RK 91/8 mm and LK 115/14 mm) and Doppler examination of the renal arteries 
(c and d) demonstrated lower renal blood flow with abnormal waveforms, showing 
a “parvus et tardus” pattern, which was caused by severe stenosis in the main 
renal arteries, more severe on the right side. RK: Right kidney; LK: Left kidney. 

 

 
Figure 2 – Contrast-enhanced magnetic resonance angiography: transverse image demonstrated smaller right kidney 
and bilateral renal artery stenosis (a and b); coronal image showed renal artery stenosis, more significant on the right 
side and an extensive thrombosis of the infrarenal segment of the abdominal aorta which extended on the common 
and external iliac arteries on both sides (c). 

 

 

 

Figure 3 – Abdominal contrast-enhanced computed tomography (CT) angiography: 
coronal scans showed renal asymmetry with smaller right kidney and multiple 
nodular benign lesion in both adrenal glands, bilateral stenosis of the renal arteries, 
and thrombosis of the infrarenal segment of the abdominal aorta (a and b); 
a three-dimensional reconstruction showed renal asymmetry, with smaller right 
kidney, and renal artery stenosis, more significant on the right side (c); contrast 
agent excretion in right kidney was absent at 10 minutes post-injection, while the 
left kidney had an excretion within normal CT limits (d). 
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Due to the presence of nodular lesions in both adrenal 
glands, we investigated the laboratory values of urinary 
vanillylmandelic acid (VMA) and metanephrine, and 
plasma aldosterone and cortisol levels, which showed 
negative results. 

The resting electrocardiography (ECG) showed sinus 
rhythm and left ventricular hypertrophy. The echocardio-
graphy described left ventricular hypertrophy without 
dilatation, normal systolic function, diastolic dysfunction 
(delayed relaxation), calcification of the mitral valve’s 
ring, and aortic atheromatosis. The mitral valve was 
echo-dense, with small calcifications and motion within 
normal limits. The aortic valve was also echo-dense, 
calcified, with limited opening (14 mm) and mean aortic 
valve pressure gradient of 30 mmHg. The chest X-ray 
was normal (cardiothoracic ratio of 0.39, with no other 
changes). The ophthalmoscopic examination revealed 
hypertensive retinopathy grade II (Gunn crossing sign was 
present). 

After establishing the diagnosis of a RVH, ACE 
inhibitors were replaced with calcium channel blockers 
and the patient was referred to the Service of Cardio-
vascular Surgery for carotid angiography examination 
and coronarography. The latter investigation revealed 
severe coronary disease. The left main coronary (LC) 
artery had at its bifurcation a calcified atheromatous 
plaque. Left anterior descending (LAD) artery had a severe 
stenosis (95%) due to a calcified atheromatous plaque in 
its first segment and diffuse and non-significant stenosis 
in its distal segments, while the left circumflex artery 
(LCx) and the right coronary artery (RCA) had no lesions. 
Carotid angiography was performed but did not show 
any lesions. 

Non-selective renal arteriography revealed that the 
right renal artery had a severe stenosis (95%) in its 
proximal third part. Left renal artery showed a severe 
stenosis (80%) in its proximal third part, too. Aortography 
demonstrated occlusion of the abdominal aorta just under 
the origin of the renal arteries, without visualization of 
the distal arterial bed. 

Based on a resistant hypertension, in the presence  
of the bilateral stenosis of renal arteries, we decided to 
proceed to surgical intervention for revascularization. 
Percutaneous transluminal angioplasty of the renal artery 
and stenting were performed in both kidneys. Also, the 
patient underwent artery bypass grafting, with internal 
mammary artery graft, aortobifemoral bypass surgery with 
Hemashield patch and endarterectomy with removal of 
the thrombus from the abdominal aorta. 

In the postoperative period, the recovery process was 
good, with the decreasing of serum creatinine levels and 
the normalization of blood pressure values under minimal 
antihypertensive medication. 

 Discussions 

Up to 15% of the patients diagnosed with hypertension 
develop a resistant form of the disease, with values that 
are not controlled with proper medication [2]. The 
cardiovascular risk is definitely higher in patients with 

resistant hypertension than in those having a hypertensive 
disease that is responsive to drugs meant to control it [2, 7]. 
Also, renal artery stenosis is one of the most common 
causes of chronic kidney disease in the elderly [8]. 
Therefore, the meticulous follow-up is essential for an 
adequate approach of the condition and for the secondary 
prevention of stroke and other cardiovascular events. 

This case report emphasizes the need for monitoring 
the patient with hypertension and other cardiovascular 
risk factors, such as atherosclerosis, smoking and 
dyslipidemia. It is of great importance to do a complete 
physical examination of the patient, including the auscul-
tation of the renal arteries for the early discovery of a 
renal bruit that would suggest a significant stenosis at 
that level. 

Taken into consideration the case of our male patient, 
who had multiple risk factors, we highlight the fact that 
his secondary RVH was caused by the atherosclerotic 
renal artery disease, and overlapped an existing essential 
hypertension. 

As those two suspicious adrenal masses identified in 
our patient were smaller than 4 cm, imaging suggested 
they are benign and the hormonal assessment was negative 
(urinary VMA and metanephrine, plasmatic aldosterone, 
and cortisol having normal values), we considered them 
as being incidentalomas and decided to follow them. 
However, approximately 75% of them are nonfunctional 
adenomas [9]. 

In our case, the fact that blood tension values and 
renal function got normalized after surgical intervention 
on renal artery stenosis and minimal antihypertensive 
treatment was a strong argument for the renovascular 
cause of the resistant hypertension and demonstrated that 
there was no causal link between patient’s hypertension 
and his adrenal incidentalomas. 

A particular aspect of this case was represented by 
the absence of a major renal impairment in a patient 
treated with ACE inhibitors and bilateral stenosis of renal 
arteries, despite the fact that his blood tests showed 
hypokalemia, raised alkaline reserve and a mild increase 
of serum urea and serum creatinine levels. Some studies 
also evaluated the plasma renin activity measured in a 
blood sample from the renal vein, in order to determine 
whether the renal artery stenosis activates the RAS, 
increasing the plasma level of renin [8]. However, for 
the presented case this blood investigation was not 
performed. 

In the case of a resistant hypertension, the morphology 
of kidneys and renal arteries as well as their function 
should be evaluated by various imaging methods. 

The imaging techniques (Doppler ultrasound, MRA, 
CTA, and renal angiography), currently used in the 
evaluation of RVH, are the best tools for the assessment 
of renal function, arterial perfusion, and morphology of 
the kidneys. 

Kidney ultrasound and Doppler examination, which 
are non-invasive techniques, can be used in patients with 
moderate-to-severe renal function impairment. Doppler 
ultrasound allows diagnosis and grading of renal artery 
stenosis in atherosclerotic disease and can indirectly 
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measure the hemodynamic impact of renal artery stenosis 
on the homolateral kidney, by virtue of the stenosis-
related decrease in pulse pressure [10]. 

CTA (which requires small amounts of contrast agent) 
and MRA of the renal arteries are also useful to detect 
the kidneys morphology and function, and the narrowing 
of the renal arteries, especially when renal failure is 
present [6]. Both modalities have high specificity, but 
low sensitivity [11]. 

In our case, CTA lack of contrast agent excretion at 
10 minutes post-contrast injection was a reliable indicator 
of right renal hypoperfusion because a renal retention of 
the radiopharmaceutical appeared due to decreased urinary 
output secondary to reduced glomerular filtration rate 
(GFR). Also, the image was suggestive for marked renal 
artery stenosis on the right side. 

However, gadolinium-enhanced MRA had the additional 
advantage of not having radiation exposure, and a limited 
nephrotoxicity. 

Moreover, as in our case, when serum creatinine 
indicates only a mild impairment of the kidney function, 
invasive renal angiography could also be used to confirm 
and evaluate the bilateral renal artery stenosis, before the 
surgical intervention took place. Even if it is an older 
technique, non-selective renal arteriography provides 
direct, definitive demonstration of anatomic lesions that 
may be responsible for RVH. In addition to identifying 
arterial stenoses and providing data which permit estima-
tion of the degree of stenosis, arteriographic findings are 
often sufficiently specific for diagnosis of the underlying 
disease [12]. 

Some other reports on RVH investigated the micro-
scopic changes that developed in kidney due to this 
medical condition. Histopathological exam made after 
nephrectomy revealed nephroangiosclerosis as the cause 
of malignant hypertension [13]. However, once the 
atherosclerotic cause of a RVH is confirmed, early 
management and appropriate treatment of the case must 
be established [14]. 

Many studies, including CORAL (Cardiovascular 
Outcomes for Renal Atherosclerotic Lesions), did not 
succeed in showing the benefits of renal revascularization 
over the use of intensive drug therapy, at least on the short 
term [14, 15]. Others argue that surgery has an important 
impact on the management of congestive heart failure, 
but it is also considered to reduce the hospitalization 
period and the decline in renal function [8]. 

Our patient underwent percutaneous transluminal 
angioplasty of the renal artery and stenting in both 
kidneys, along with aorto-coronarian bypass surgery and 
aorto-bifemoral bypass surgery with Hemashield patch. 
Also, the thrombus located in the abdominal aorta was 
removed by endarterectomy. The interventional treatment 
improved our patient’s quality of life because he received 
only a minimum dose of antihypertensive medication  
at the moment of his discharge. An antiplatelet drug and 
a lipid lowering-agent (statin) were also part of the 
recommended at-home treatment along with the need to 
change his lifestyle, as indicated by the European Society 
of Hypertension/European Society of Cardiology (ESH/ 
ESC) Guidelines for the management of arterial hyper-
tension [16, 17]. 

 Conclusions 

In an ageing society, it is extremely important to 
suspect a RVH, which in the presence of atherosclerotic 
renal artery disease is a medical condition that is more 
accurately diagnosed nowadays, due to the modernization 
of imaging techniques and a better management of the 
patients suffering from resistant hypertension. The early 
diagnosis of bilateral renal artery stenosis and an immediate 
therapeutic approach of the case (surgery and the appropriate 
use of antihypertensive drugs) are essential towards a better 
cardiovascular outcome and a lower risk of undesirable 
events. 
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