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CASE REPORT

Detection of significant left renal artery stenosis caused 
by fibromuscular dysplasia with selective angiography 
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A 22-year-old female, was referred with a
history of a headache and elevated blood

pressure without family history of hypertension or familial dys-
lipidemia. Initially, a spiral computed tomographic angiogra-
phy of the renal arteries was conducted, demonstrating com-
pletely abnormal left renal artery at the medial portion of the
vessel with suspicious stenosis, which was supposed to be due
to fibromuscular dysplasia (FMD). Subsequently, the patient
underwent selective renal angiography and balloon angioplas-
ty. Severe stenosis was observed on the left side and moderate
stenosis on the right side in the medial and proximal part of the
vessels, respectively. After the diagnosis of FMD, the left side
was treated by balloon and finally, the patient was discharged
with good control of blood pressure by losartan/amlodipine
treatment.
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INTRODUCTION
Fibromuscular dysplasia (FMD) with renovascular hyper-
tension (RVH) is idiopathic with unclear etiology, being a
non-inflammatory and non-atherosclerotic vascular dis-
ease, which mainly involves the renal arteries leading to
RVH. It less commonly affects carotids, vertebral, iliac,
subclavian, and visceral arteries (1, 2). 
FMD is mainly observed in young women and only 10%
to 20% of the cases present with renal artery stenosis
(RAS), causing secondary RVH. The right RA is the pre-
vailing site of FMD although bilateral manifestation is
possible in 40% of cases and approximately bilateral
FMD is seen in one-third of cases and unilateral FMD of
the right RA is three times higher than FMD of the left
RA (3, 4).
Invasive selective renal artery angiography procedure
has been considered as the gold standard for the detec-
tion and assessment of RAS caused by FMD although
noninvasive diagnostic techniques such as color Doppler
ultrasonography and CT angiography can discover RAS,
especially when localized near to the vascular origin (5,
6). In present study, we report a 22-year-old female with
a history of a headache and hypertension due to RAS
caused by FMD who was successfully treated.

CASE PRESENTATION
A 22-year-old female patient was referred to our clinic
with a history of a headache and elevated blood pressure.
After primary examination and relative blood pressure
control (from 190/120 to 160/100 mmHg) she was hos-
pitalized for further investigation in the hospital.
Additionally, she had with no family history of hyperten-
sion or familial dyslipidemia and no history of cigarette
smoking, alcohol and drug consumption. On physical
examination, the patient had normal jugular venous pres-
sure. Moreover, in her cardiac exam, there was a systolic
murmur (3/6) at the apex. No bruits were heard on her
abdomen and carotid regions, and also, the upper and
lower extremities pulse was normal and symmetrical.
Her laboratory results included: WBC: 4.600 Neutrophils
71%, Hemoglobin: 9.3 g/dl, MCV: 87 fl, MCH: 29 pg,
Platelet: 360000, Liver function tests: normal, Erythrocyte
sedimentation rate: 8 mm/h, C reactive protein: negative,
Antinuclear antibody: negative, Rheumatic factor: negative,
Anti dsDNA antibody: negative, C3: normal, C4: normal,
Calcium: normal, Magnesium: normal, Creatinine: 0.8
mg/dl, Sodium: 136 mEq/dl, Potassium: 3.7 mEq/dl, 24 hr
urine protein: normal, Aldosterone: 1230 ng/dl, Plasma
Renin Activity: 61.5 ng/ml. 
At transthoracic echocardiography investigation, she had
a mild enlarged left ventricular size and normal function
(moderate left ventricular hypertrophy), normal right
ventricle size and function, moderate to severe mitral
regurgitation, mild to moderate tricuspid regurgitation,
moderate aorta insufficiency.
Renal ultrasonography revealed right and left kidney
measuring 107 and 90 mm in length, respectively. Color
Doppler ultrasound indicated that velocity at the origin
of the right renal artery was 359 cm/s and at the left was
95 cm/s with a resistive index (RI) of 0.60-0.62 and 0.39-
0.48 at the right and left renal artery, respectively. In con-
sideration of the size difference of the two kidneys and
of the reduced RI, plus the elevated serum levels of renin
and aldosterone, a supplementary study with computed
tomographic angiography (CTA) was recommended.
A spiral CTA of the renal arteries was conducted, reveal-
ing unilateral renal FMD. The left renal artery was com-
pletely abnormal at the medial portion of the vessel with
suspicious stenosis, which was related to FMD at that
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time. A selective renal angiography was performed,
demonstrating patent right renal artery without stenosis
(Figire 1) and mild beading of branches of left renal
artery branches. Additionally, no accessory or aberrant
arterial branch was detected.
She underwent selective renal angiography and balloon
angioplasty. The most critical stenosis was on the left side
(severe) but moderate stenosis was also seen on the right
side in the proximal part of the vessel. 
The left side (more severely affected by FMD) was treat-
ed by balloon on the medium part of the vessel. There
was a good angiographic outcome after this approach:
the stenosis ameliorated notably and there were no
spasms or dissections. There were no complications.
After angioplasty, she was discharged with good control
of blood pressure with losartan/amlodipine therapy. She
was asymptomatic and in good overall clinical condition
and well-controlled blood pressure was observed after
discharge.

DISCUSSION
FMD as an unusual cause of arterial disease, which main-
ly affects females (aged 15-50 years), and regularly
involves the mid or/and distal segments of the renal
artery (4, 7). In accordance, our case was a 22-year-old
female with a stenosis of the renal artery at the medial
portion of the vessel.
On the other hand, notwithstanding diverse theories
involving genetic, mechanical and hormonal risk factors,
cigarette smoking, cardiovascular risk factors and also,
intrinsic deficiency of elastic fibers, the pathogenesis of
FMD remains undisclosed (8, 9).
Medical management and pharmacological therapy of
hypertension in FMD should pursue the guidelines of
the Joint National Committee on interdiction, inspec-
tion, assessment and remedy of high blood pressure
(10). The first line therapy when managing patients with
symptomatic FMD is the treatment of blood pressure
that in patients with RAS needs at least one antihyper-
tensive drug (11). Furthermore, in young patients, revas-
cularization is an alternative in cases with hypertension

refractory to pharmacological therapy (12). Balloon
angioplasty is beneficial for the remedy of FMD in the
principal renal arteries. However, nowadays it is possible
to use smaller balloons and better catheter techniques
(13, 14). In accordance with the above reported treat-
ment approaches, our patient affected by FMD was treat-
ed by balloon on the medium part of the left renal vessel
and was discharged with control of blood pressure using
losartan/amlodipine. Finally, subsequent the angioplasty,
the blood pressure in our case returned to normal on
antihypertensive drugs.

CONCLUSIONS
FMD causing RAS and renovascular hypertension is fun-
damental to be considered in young hypertensives, even
in absence of family history of hypertension. Moreover,
balloon angioplasty as well as selective renal angiography
is the 'gold standard' test for RAS and must be conduct-
ed when renovascular intervention is envisaged.

CONSENT
Informed patient consent was obtained. 
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Figure 1. 
Axial (A) coronal (B) and Volume Rendering Technique (VRT) of computed tomography (CT) scan images showing beading at
mid and distal third of left renal artery with significant stenosis at midportion and sparing of origin which is compatible with
Fibromuscular dysplasia (FMD).
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