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ABSTRACT

Hypertension has a long list of primary as well as secondary
causes. Fibromuscular dysplasia is amongst the rare secon-
dary causes of hypertension. Intimal fibroplasia as a pathologic
cause occurs in less than 10% of patients with fibromuscular
dysplasia. We report a rare case of hypertension due to intimal
fibromuscular dysplasia of renal artery, treated successfully
with renal angioplasty and stenting. It is important to note that
intimal fibromuscular dysplasia mimics atherosclerotic lesions
morphologically and on renal angiography.
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INTRODUCTION

In the general hypertensive population, renal artery
stenosis (RAS) is not an uncommon secondary cause
of hypertension with a prevalence of around 2 to 5% in
total hypertensive population.! Among patients with
renovascular hypertension (RVH), incidence of fibro-
muscular dysplasia (FMD) is about 10%, whereas 80 to
90% of RVH is due to atherosclerotic renal artery stenosis
(ARAS).? Intimal fibroplasia as a pathologic cause occurs
in less than 10% of patients with FMD.** We report a
rare case of hypertension due to intimal fibromuscular
dysplasia of renal artery, treated successfully with renal
angioplasty and stenting. It is important to note that
intimal fibromuscular dysplasia mimics atherosclerotic
lesions morphologically and on renal angiography.
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CASE REPORT

A 26-year-old female patient was referred to our tertiary
care hospital for the evaluation and management of
sudden onset of severe hypertension. She gave a his-
tory of having a spontaneous miscarriage at 5 to 6 weeks
of pregnancy around 18 months ago. During her 2nd
spontaneous conception, she was noted to have a blood
pressure (BP) of 170/110 mm Hg and was started on
antihypertensives from the 12th week of pregnancy.
After dose titration, her BP readings were stable on
a combination of three antihypertensives, i.e. central
sympatholytic (methyldopa 500 mg, thrice daily), beta
blocker (labetalol 200 mg, thrice daily) and a vasodilator
(hydralazine 25 mg, thrice daily). Routine fetal scan done
in the 29th week of gestation showed intrauterine death
of the fetus. It was then evacuated. Her family history
was not contributory as far as hypertension is concerned.

On physical examination, she was thin built, alert and
well oriented. She had a pulse rate of 68 per minute, blood
pressure of 170/110 mm Hg, on multiple visits. There was
no pallor, icterus, clubbing, cyanosis, lymphadenopathy
or peripheral edema. Jugular venous pressure (JVP) was
normal. On systemic examination, cardiac, respiratory,
abdominal and neurological system examinations were
fully within normal limits. No abdominal bruit was
heard. Fundoscopic examination was also normal, no
vascular changes.

Considering her young age for the onset of hyper-
tension, the possibility of secondary cause for hypertension
was high and she was, therefore, evaluated accordingly.
Hemogram and acute-phase reactants, such as erythrocyte
sedimentation rate and C-reactive protein were within
normal range. Serum creatinine and electrolytes were
normal. Anticardiolipin antibodies were negative.
Electrocardiograph (ECG) and 2D echocardiogram was
normal. Her ultrasound abdomen was normal. Her
magnetic resonance aortography (Figs 1A and B) revealed
significant stenosis of right renal artery, whereas left renal
artery was normal. All other aortic branches were normal.
Same findings were consistent on magnetic resonance
renal angiography (Fig. 2). She underwent conventional
standard renal angiography. Selective angiography
revealed a 6 mm renal artery with the presence of 90%
stenotic lesion at the junction of proximal and mid
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Figs 1A and B: Magnetic resonance aortogram showing stenosis
of right renal artery, and other branches of aorta are normal
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Fig. 2: Magnetic resonance renal angiogram showing stenosis
of right renal artery, and left renal artery is normal

segment of the right renal artery, with a gradient of
60 mm Hg; left renal artery was completely normal. The
angiographic appearance of the right RAS suggested
intimal variant FMD as described by Slovut and Olin.®
The gross appearance mimics that of an atherosclerotic
lesion. Following this, a Medtronic BMW wire was
advanced across the stenosis into the distal bed. A 5 x
8 mm diameter peripheral balloon was advanced to the
lesion and inflated once at 8 atmospheric pressure for
60 seconds. The balloon was removed and angiography
still showed a 70% residual stenosis and gradient of
50 mm Hg. Further dilations were done twice but did
not bring down the gradient any more. Percutaneous
renal angioplasty to right renal artery was done with
7 x 12 mm Racer stent proximally (Figs 3A to D). Her blood

pressure normalized within 24 hours after angioplasty.
Post procedure hospital stay was uneventful. She was
discharged without any antihypertensive drug. On 1
month follow-up, patient was asymptomatic and her
blood pressure was 120/80 mm Hg, without any anti-
hypertensive medicines.

DISCUSSION

The most common etiology of RAS in the Indian subcon-
tinent is Takayasu arteritis (TA), an inflammatory panar-
teritis that involves the aorta and its major branches
including the renal arteries. However, isolated involvement
of renal vessels is not described in this condition.” As
the abdominal aorta and its other major branches were
completely normal, we did not consider TA to be respon-
sible for this patient’s renovascular disease. Renal artery
sclerosis from FMD is an uncommon cause of hypertension
and accounts for about 10% of all RASs.? Fibromuscular
dysplesia is a nonatherosclerotic, non-inflammatory
vascular disease that most commonly affects the renal
and internal carotid arteries but has been described in
almost every arterial bed in the body.*” Although the
disease was first described by Leadbetter and Burkland
in 1938® the report by McCormack et al two decades later
of four cases of FMD was the first accurate pathological
description of this entity.” It may cause arterial stenosis,
occlusion, aneurysm and/or dissection, but many patients
are likely asymptomatic and may remain undiagnosed.
Fibromuscular dysplesia occurs most commonly in
women who are between the ages of 20 and 60 years, but
itcan present at any age.”'’ The pathological classification
scheme for fibromuscular lesions of the renal arteries is
based on the arterial layer—intima, media or adventitia,
in which the lesion predominates.* Medial fibroplasia,
which is characterized by its classic ‘string of beads’
appearance, represents the most common dysplastic
lesion.** Typically, the beading is larger than the normal
caliber of the artery and is located in the middle-to-distal
portion of the artery.'! Less common types are ‘intimal
fibroplasia’ (<10%) and ‘adventitial fibroplasia’ (<5%).!?
Angiographically, intimal fibroplasia may appear as
a focal, concentric stenosis a long, smooth narrowing
similar to that seen in large-artery vasculitides, such as
giant-cell arteritis or Takayasu's arteritis or a redundancy
of the artery."! Adventitial hyperplasiais the rarest type.>*
Angiographically, sharply localized, tubular areas of
stenosis have been observed.!* Although a variety of
genetic, mechanical, and hormonal factors have been
proposed, the cause of FMD remains unknown. Cigarette
smoking and a history of hypertension are associated
with an increased risk of this condition. Genetic factors
may play a part in the development of FMD, since the
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Figs 3A to D: (A) Fibromuscular dysplasia of right renal artery, (B) balloon dilation of right renal artery,
(C) passage of stent across the lesion and (D) result post-PTRA and stenting of right renal artery

disease is more common among the first-degree relatives
of patients with FMD of the renal arteries and among
persons with the angiotensin-converting enzyme allele
ACE-1.24.>'0

The most common clinical symptoms are severe
hypertension, headaches, pulsatile tinnitus and dizzi-
ness. The pathophysiologic cause of hypertension in
unilateral renal artery fibromuscular dysplasia (RAFMD)
is activation of the renin-angiotensin-aldosterone system
(RAAS), secondary to post-stenotic drop of renal artery
pressure and renal ischemia. The increased systemic
blood pressure (SBP) leads to pressure diuresis from
the contralateral unobstructed kidney causing plasma
volume contraction and further stimulation of RAAS.
In these cases, relieving the obstruction leads to prompt
reduction of the activity of RAAS and decrease in BP. In

bilateral RAFMD, there is activation of RAAS but the
kidneys are not subjected to increased SBP; and there-
fore, do not respond with pressure diuresis. In these
patients, the hypertension is due to a combination of
volume expansion and RAAS activation, and bilateral
angioplasty with relief of obstruction in both kidneys
will lead to prompt reduction of the activity of RAAS
and the BP level. In contrast to ARAS, RAFMD generally
does not lead to complete obstruction of the renal artery.
@vrehus et al retrospectively analyzed the results of 12
patients with FMD and hypertension who were treated
with percutaneous transluminal renal artery angioplasty
(PTRA) and followed for an average of 13 years. In five
out of 12 (41.7%) patients, the BP was normalized without
medical therapy. Their BP dropped from a baseline of
170/100 to 130/78 mm Hg after the intervention and the
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number of antihypertensive drugs was decreased from
2.7 to 0. In the other seven (58.3%), the BP dropped from
a baseline 177/99 to 153/90 mm Hg and the number of
drugs from 3.6 to 1.0. Their BP and treatment remained
the same for the whole follow-up period of 1,000 days
(33.3 months).”” Noninvasive imaging modalities, such
as computed tomographic angiography (CTA) and mag-
netic resonance angiography (MRA) have led to more
frequent incidental findings of FMD. In a study by
Willoteaux et al'® in patients with RAFMD, the sensitivity
and specificity of contrast-enhanced MRA were 97 and
93% respectively, for the accurate diagnosis of main renal
artery disease and it was highly correlated with digital
subtraction angiography." Because FMD is asymptomatic
in a significant number of patients, it is increasingly
first identified in older patients who may also have con-
comitant atherosclerosis or are being imaged for another
reason.'’ Catheter-based angiography remains the most
accurate imaging technique to diagnose and evaluate
FMD. It can visualize the main renal arteries as well as
the smaller branch vessels. Aneurysm formation and
dissections in the branch renal arterial segments are also
accurately evaluated with catheter-based angiography.?’
Furthermore, a pressure wire and intravascular imaging
can be used during the procedure to help to determine
the hemodynamic significance of a lesion.'%*'?2

In a recent review and meta-analysis, the age and
the duration of hypertension were inversely associated
with the BP response to treatment.”® The response or
cure of hypertension after PTRA in children is very
high because of the age and duration of hypertension
are much shorter.?* It is quite possible that long-standing
hypertension in patients with RAFMD could damage
the opposite unprotected kidney leading to sustained
hypertension, which could become unresponsive to
PTRA. Therefore, the early diagnosis, age and long-
standing hypertension, the presence of risk factors, such
as diabetes mellitus, dyslipidemia and renal insufficiency
are contributing factors to the poor therapeutic response
to corrective interventions. The treatment of hypertension
due to RAFMD can be either medical, interventional, or
the combination of both. The drugs of choice are those
that block the RAAS, such as angiotensin converting
enzyme inhibitors (ACEI), angiotensin receptor blockers
(ARB) and direct renin inhibitors (DRI), since this type
of hypertension is renin dependent. In addition, RAAS
blockers can be used in combination with diuretics,
calcium channel blockers (CCB) and beta-blockers
(B-blockers). Occasionally, in severe bilateral RAFMD the
use of RAAS blockers could lead to significant increase in
serum creatinine and blood urea nitrogen (BUN) due to
drop in glomerular filtration pressure from the decrease in

the efferent arterial pressure produced by these drugs.”
This complication is completely reversible with the
discontinuation of the medications. Revascularization
should be considered in certain types of patients: those
with a recent onset of hypertension in whom the goal is
to cure the hypertension, those in whom blood-pressure
control has proved difficult to achieve despite the use
of a comprehensive antihypertensive regimen, those
with an intolerance to antihypertensive medications,
those whose blood pressure has been difficult to control
because of noncompliance, and those who have lost renal
volume because of ischemic nephropathy. Complications
of percutaneous intervention occur in up to 14% of
patients and most commonly involve minor access-related
problems. Rarely, renal-artery perforation, dissection, or
segmental renal infarction may occur. The percutaneous
approach has emerged as the mainstay of treatment for
FMD patients. Percutaneous transluminal angioplasty is
less costly than surgical revascularization, is less invasive,
can be performed on an outpatient basis, and is associated
with lower morbidity; moreover, if it is unsuccessful,

surgical therapy may still be considered.?**

CONCLUSION

Although significant strides have been made during
the past several years toward educating physicians and
patients about the disease, FMD still remains frequently
underdiagnosed, misdiagnosed, and inappropriately
treated. Although rare, screening for RAFMD should be
considered, as it is one of the most common ‘treatable’
causes of secondary hypertension with angioplasty and
stenting as the treatment of choice. This case represents
an unusual form of fibromuscular dysplasia-intimal
type which can cause significant hypertension of inter-
est. Intimal fibromuscular dysplasia may resemble an
atherosclerotic lesion but given the patient’s age and
no other manifestations of atherosclerotic disease, we
inferred that she had ‘intimal” FMD. Moreover, the dra-
matic therapeutic response to angioplasty confirmed the
clinical diagnosis.
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