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Abstract

Renovascular hypertension is associated with increased cardiovascular mortality and morbidity and may constitute a treatable cause of secondary hypertension. Renal Artery 
Stenosis (RAS) due to Fibromuscular Dysplasia (FMD) is an uncommon cause of renovascular hypertension. It frequently affects children, but is very rare in adults and is more common 
in females. We report the case of a 22-year-old asymptomatic female found to have high blood pressure on routine checkup. Doppler ultrasonography and CT angiography of renal 
arteries revealed fibromuscular dysplasia involving the right renal artery.
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INTRODUCTION 

Renovascular hypertension is one of the most common 
treatable causes of secondary hypertension. The incidence 
depends upon the clinical presentation with ranges 
from <1% in cases of mild hypertension [1], to 10 and 
45 percent of white patients with severe or malignant 
hypertension [2]. The mechanism of hypertension is 
activation of the renin angiotensin aldosterone system 
[3]. The characteristic features suggesting renovascular 
hypertension are hypokalemia, young age of onset and 
renal bruit [3]. The most common cause of Renal Artery 
Stenosis (RAS) is atherosclerosis of the renal artery (75% 
of all cases) [4]. Among the patients with renovascular 
hypertension, fibromuscular dysplasia (FMD) constitutes 
35 to 50 percent of cases in children and 5 to 10 percent 
of cases in adults under the age of 60 years [5,6]. This 
etiological diagnosis is particularly important because 
the goal of treatment is cure from hypertension. In 
fibromuscular dysplasia, the hypertension is cured or 
improved in majority of the patients by balloon angioplasty 
in contrast to atherosclerotic renal artery stenosis [7,8], 
whereas the best management is still controversial.

CASE REPORT

We present a case of 22-year-old overweight, female 

student who was found to have high blood pressure 
during routine checkup. She did not have any symptoms 
prior to the hospital visit. There was no family history 
of hypertension or familial dyslipidemia. Her maximal 
recorded blood pressure was 190/110 mmHg in both the 
arms. All peripheral pulses were palpable with no radio-
radial or radio-femoral delay. The initial clinical exam 
showed an overweight (BMI- 24.5 kg/m2) female patient 
with normal cardiovascular, respiratory, and central 
nervous system examinations and no detectable heart 
or vascular (including abdominal) bruits. There were 
no features of hypo- or hyperthyroidism and Cushing’s 
syndrome. Routine blood investigations including urea, 
creatinine were normal. Serum electrolyte showed mild 
hypokalemia (3.1 mmol/L). No changes were found 
concerning the plasmatic and urinary cortisol and thyroid 
hormones’ dosages. The urine analysis revealed no signs 
of proteins, red cells or cellular elements. We evaluated 17 
hydroxyprogesterone, testosterone, luteinizing hormone, 
follicle-stimulating hormone, and prolactin in order to 
eliminate the possibility of an 11-hydroxylase deficiency 
(known to associate elevated BP and hypokalemia 
tendency). Also, the progesterone was measured on the 
22nd day, in order to document the ovulation and plasma 
free metanephrine. The results of the above-mentioned 
tests were not relevant for any endocrine possible cause of 
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It is a noninflammatory, non-atherosclerotic disease 
which lead to the narrowing of the small and medium size 
arteries. It mostly involves the renal and carotid arteries 
but can involve any arterial bed. Renal artery is involved 
in around 60–75% of patients [7], in the distal two thirds 
or even segmental segments. Despite various hypotheses 
linking it to genetic, mechanic or hormonal factors that are 
being suggested, the pathogenesis of this disease remains 
unknown. Fibromuscular Dysplasia (FMD) is one of the 
two main causes of RAS, accounting for less than 10% of 
these cases [11].

There is no generally accepted classification. 
Histologically, FMD is classified based on the dominant 
arterial wall layer involved, namely intimal, medial, 
and adventitial (perimedial) [12]. The most common is 
the medial type which accounts for 85% of cases and is 
characterized by ‘‘string of beads” appearance. The intimal 
and adventitial types constitute 5% and 10% respectively 
[13].

The common age of renal involvement in FMD is 
between 15 and 50 years of age. Most commonly, the disease 
is asymptomatic and is discovered during the routine 
checkup or while investigating for some other disease 
[7]. The commonest presentation of FMD is renovascular 
hypertension. The mechanism depends on whether the 
stenosis is unilateral (renin-mediated hypertension) or 
bilateral (volume dependent hypertension) [14]. Two-
thirds of RAS due to FMD is bilateral [15].

A recent and sudden onset of severe arterial 
hypertension in a young female patient with negative 
pathological personal and family history may raise the 
possibility of renal artery stenosis. Likewise, refractory 

hypertension in this particular case (pheochromocytoma, 
Cushing disease,11 hydroxylase deficiency). Moreover, the 
patient was not using oral contraceptives.

Additionally, we attempted to dismiss the possibility 
of a reno parenchymal hypertension. Therefore, we 
performed an abdominal ultrasound that did not show 
any renal or adrenal masses, but there was major size 
difference between the two kidneys (left kidney 105 mm 
and tight kidney 85 mm) with normal cortico-medullary 
differentiation possibly suggesting renal artery stenosis) 
(Figure 1).                

Her chest X-ray and ECG were normal. During the 
echocardiography investigation, a slight hypertrophy of 
the ventricular walls was described, without any impact 
on the overall and segmented heart function and no 
hemodynamically significant valvulopathy.

We started her on standard anti-hypertensive 
medications with combination of calcium channel 
blocker and angiotensin receptor blocker and did further 
investigations. As renal artery stenosis was suspected 
from clinical examination, renal Doppler was performed, 
which did not reveal any renal artery stenosis. Because of 
low sensitivity of the renal Doppler examination, arterial 
stenosis was not ruled out. Since clinical examination 
and different kidney sizes were in favor of renal artery 
stenosis, we decided to go for CT renal angiography which 
revealed multifocal renal FMD in right renal artery with 
angiographic appearance of strings of beads (Figure 2). 
Left renal artery was normal.       

She was referred to vascular surgeon for further 
evaluation and possible need for balloon angioplasty.

DISCUSSION 

Fibromuscular dysplasia is an uncommon cause of 
arterial disease that predominantly affects females [10]. 

Figure 1 Ultrasonography of abdomen revealed small right kidney

Figure 2 CT renal angiography which revealed multifocal renal FMD in right 
renal artery with angiographic appearance of strings of beads with normal left 
renal artery.
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hypertension to aggressive antihypertensive treatment is 
most likely to indicate RAS, and this pathology needs to be 
investigated (class I, evidence level B) [16]. In the present 
case report, subsequent to the RAS diagnosis, the fibro-
muscular dysplasia was suggested by female gender and 
age.

During the initial evaluation, FMD is often overlooked, 
or the diagnostic is established incidentally due to an 
imagistic exam performed for other reasons. Unlike the 
atherosclerotic renal artery stenosis, the evolution towards 
occlusion or ischemic atrophy of the ipsilateral kidney 
occurs rather seldom. On the other hand, hypokalemia 
(due to hyperreninemia) can be a helpful predictor for 
reno-vascular disease. The differential for FMD is set 
by comparison, to atherosclerotic stenosis, vasculitis, 
Takayasu arteritis, various rare family conditions (Ehlers–
Danlos syndrome, Marfan syndrome, Alport syndrome, 
alpha1-antitrypsin deficiency). As far as our case was 
concerned, we considered the patient’s age as well as the 
negative elements for other causes of RAS the absence 
of plaque, thickening of the arterial walls and the lack of 
family history of the disease/syndromes.

Once FMD as a cause of renal artery stenosis is 
suspected, and there are various methods of imaging for 
confirmation of the diagnosis. Biochemical tests for the 
diagnosis of RAS by using renin lack specificity. Renal 
duplex sonography for the detection of hemodynamically 
significant renovascular disease has a sensitivity of only 
approximately 50%. The major limitation of duplex 
sonography is operator dependency [17]. The advantage is 
that it is noninvasive and has no apparent side effects [18]. 
Another advantage is that the measurement of resistive 
index in the cortical blood vessel can be done. Other 
methods are Magnetic Resonance Angiogram (MRA) and 
Computed Tomographic Angiography (CTA) with the use 
of high-resolution multi-slice detector devices.17 The CT 
imaging has its limitations; the quality of image depends 
upon equipment, technique, and reconstruction of the 
images, patient-related factors, including the presence of 
calcium, the presence of stents, and the ability to hold one’s 
breath during imaging [7]. MRA is limited by its frequent 
association of gadolinium contrast with nephrogenic 
systemic fibrosis [19]. Despite the invasive nature of 
investigation the gold standard in diagnosing FMD is intra-
arterial angiogram but only as intent to revascularize 
because of its invasive nature. The characteristic feature is 
multifocal stenosis with the ‘‘string of beads” appearance, 
which likely indicates the presence of medial type FMD. 
Other patterns include tubular or focal lesions [20]. Two 
retrospective studies conducted on 20 and respectively 25 
FMD patients revealed an 87% sensitivity for Computer 

Tomography Angiography (CTA) by comparison to 97% 
for Magnetic Resonance Angiography (MRA) in detecting 
angiographically confirmed lesions [21,22]. Another 
prospective study proved the excellent specificity of 
these two methods (99% and 96%). On the other hand, a 
sensibility of 28% for CTA and respectively 22% for RMA 
was established concerning the detection of multifocal 
lesions (medial fibro-dysplasia) [23].

FMD treatment must follow several goals: renal 
parenchyma protection while preserving renal function, 
BP control and the prevention of cardiovascular events. It 
is imperative to manage aggressively the additional risk 
factors by lowering lipid levels, smoking cessation and 
glucose levels [24].

Medical treatment is first indicated for the hypertensive 
patient. Medical management is done in accordance 
with the guidelines of the Joint National Committee on 
prevention, detection, evaluation, and treatment of high 
blood pressure [24]. Almost all the patients require at 
least one antihypertensive and the initial drug class of 
choice in FMD is an Angiotensin-Converting Enzyme (ACE) 
inhibitor or Angiotensin Receptor Blocker (ARB) [25-
27]. ACEI are contraindicated in bilateral severe RAS and 
single functional kidney. Thiazides, hydralazine, calcium 
channel blockers and b-blockers are also effective in 
achieving target blood pressures in individuals with RAS 
[13]. A recent cohort trial revealed a death rate reduction 
for patients treated with ACEIs. Since FMD does not affect 
the vascular endothelium, there are no indications for anti-
aggregate treatment.

Revascularization is the treatment of choice in 
patients in young patients with hypertension refractory 
to pharmacological therapy, those who are intolerant 
to antihypertensive and in those who have lost renal 
volume due to ischemic nephropathy [7]. There are two 
modalities of revascularization - surgical angioplasty and 
percutaneous transluminal angioplasty (PTA). Nowadays, 
PTA has established itself as a revascularization method 
of choice with success rates of 60–80% [28,29]. The 
major advantages are that it is less costly, less invasive, 
can be performed as an outpatient procedure and has a 
lower morbidity [7]. In FMD, unlike the atherosclerosis, 
balloon angioplasty is the preferred therapy [7]. Routine 
use of stents in FMD is not recommended; however, if 
the dilatation is suboptimal and if renal artery dissection 
occurs, stenting can be performed [30,31]. Complications 
of PTA are around 14% and rarely, renal artery 
perforation, dissection or segmental renal infarctions may 
occur [32,33]. In 30–50% of cases, complete resolution 
of hypertension is achieved [27,28]. There are no 
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controlled studies comparing angioplasty and surgical 
revascularization. Current guidelines recommend balloon 
angioplasty for multifocal or troncular fibro-muscular 
lesions, and surgery for complex lesions (at the junction or 
reaching the segmental branches, stenosis associated with 
microaneurysms) or unsuccessful angioplasty (class IIb, 
evidence level C) [16,34]. Negative prognostic factors after 
the intervention are related to patient’s age, long period 
of arterial hypertension, onset of the renal parenchyma 
disease, type of lesion and associated atherosclerotic 
lesions.

CONCLUSION 

In conclusion, renovascular hypertension caused by 
unilateral renal artery stenosis secondary to fibromuscular 
dysplasia, a potentially curable and reversible disease 
when promptly diagnosed and appropriate treatment is 
implemented. Hyperreninemic hypertension, natriuretic 
hyponatremia, and unilateral renal hypoplasia are clinical 
clues that aid in uncovering the diagnosis.
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