REVIEW ARTICLE

Fibromuscular dysplasia: a differential
diagnosis of vasculitis
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ABSTRACT

Fibromuscular dysplasia (FMD) involves small- and medium-sized arteries, being a well-known cause of hypertension in
young Caucasian women, when renal arteries are involved. The etiology of FMD remains unknown, despite many theories.
A genetic component is suspected to exist, because the pathology affects primarily Caucasians. Association between FMD
and the HLA-DRw6 histocompatibility antigen has also been described. The major sites affected are renal, cerebral, carotid,
visceral, iliac, subclavian, brachial and popliteal arteries. Clinical manifestations correlate with the affected site, arterial
hypertension being a frequent symptom, resulting from the involvement of the renal arteries in 60%—75% of the cases.
The diagnosis of FMD is made by histopathology and/or angiography. FMD can manifest as a systemic vascular disease,
mimicking vasculitis. This understanding is important because vasculitis and FMD can both have a severe clinical course,
but require distinct treatments. The differential diagnosis can be difficult in face of an atypical clinical presentation or lack
of histopathologic confirmation. Isolated cases of FMD have been reported mimicking the following conditions: polyarteritis
nodosa, Ehlers-Danlos’s syndrome, Alport’s syndrome, pheochromocytoma, Marfan’s syndrome, and Takayasu’s arteritis.
Rheumatologists should be aware of this differential diagnosis. Treatment of FMD is recommended only in symptomatic
cases, and consists in revascularization, which may be either surgical or via percutaneous transluminal angioplasty. In FMD,
the effects of corticotherapy can directly and rapidly harm the vascular wall, aggravating the lesions.
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DEFINITION, ETIOLOGY AND EPIDEMIOLOGY

Fibromuscular dysplasia (FMD) is a non-inflammatory,
non-atherosclerotic vascular disease that involves small- and
medium-sized arteries.'* It affects predominantly Caucasian,
thin women, aged between 15 and 50 years,’ with no familial
history of the disease.! The etiology of FMD remains unknown
regardless of countless theories. A genetic component is be-
lieved to exist, because the disease affects mainly Caucasians
and is associated with the HLA-DRw6 histocompatibility an-
tigen. It is worth noting that FMD was first described in pairs
of cousins and monozygous twins. The female predominance
and frequent discovery during pregnancy suggest that estrogen
plays a role in the pathogenesis of FMD.¢

In addition to the findings suggesting genetic and hor-
monal etiologies, FMD has been reported in association with
coagulation disorders, such as mutation of factor V Leiden,
presence of antiphospholipid antibodies, mechanical stress,’
and smoking.’

CLASSIFICATION

FMD is classified according to the arterial wall layer primarily
affected as follows: intima, media, or adventitia. Dysplasia of
the media is subdivided into medial, perimedial, and hyperplas-
tic medial FMD.” Injury of the intima occurs in less than 10% of
the patients, has a faster progression, and the histology shows
circumferential deposition of collagen, with involvement of
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neither the lipid nor the inflammatory component. Arterial
occlusion and simultaneous involvement of several medium-
sized arteries, such as renal, carotid, and mesenteric, can occur
mimicking necrotizing vasculitis.” Injury of the media is the
most common (90% of the cases),® and has a slower progres-
sion. Injury of the adventitia is far less frequent.**

MAJOR ARTERIES AFFECTED

The frequency of FMD in the general population is lower than
1%, and reflects only the symptomatic form.> When involving
the renal arteries, however, FMD is a well-known cause of
hypertension in young Caucasian women.'*

The renal arteries are affected in 60%—75% of the FMD
cases. The lesion is limited to the distal two-thirds of the
artery,'” involving its branches in approximately 39% of the
patients. The right renal artery is the dominant site of FMD,
but the disease is bilateral in 39%—-66% of the cases. The role
of mechanical stress as the etiological factor is corroborated by
the predominance of lesions in the right side, because the mo-
bility of the right kidney is greater than that of the left kidney.¢

Other vascular beds, however, can also be involved in 28%
of the patients with FMD. Dysplastic lesions of the cephalic
arteries are described in 25%—30% of the cases.” They occur
in young adult women (85% of the cases), and the internal
carotid artery is the most frequently affected site (95% of
cases of involvement of the cephalic arteries), usually bilater-
ally (60%—85%); involvement of the vertebral arteries might
coexist.'” In addition, involvement of the following arteries
has been reported: visceral; iliac; subclavian; brachial; and
popliteal.!->+1.12

CLINICAL FINDINGS

The clinical manifestations of FMD are determined by the
artery affected and the degree of impairment of arterial blood
flow. Cerebrovascular symptoms, resulting from FMD of the
carotid artery, and arterial hypertension secondary to FMD
of the renal artery are the most common manifestations. The
involvement of other arteries can remain asymptomatic.>'*!!

In patients with FMD of renal artery, because of arterial
obstruction, ischemia and progressive loss of the renal paren-
chyma occur, in addition to the clinical findings of arterial
hypertension.'?

The neurological manifestations comprise transient
ischemic attacks, cerebral vascular accident, subarachnoid
hemorrhage, and unspecific findings, such as headache, ver-
tigo, tinnitus, hemianopsia,’ ataxic paraparesis,'* and mental
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alterations, depending on the brain area affected. The following
have been reported in association with involvement of the
nucleus caudatus,® due to arterial occlusion:!! hyperorexia;
excessive sleep; visual hallucinations; and missing days of
work or school.

In the presence of stenosis of the coronary arteries, the pa-
tient might not have symptoms such as angina, but usually has
electrocardiographic alterations, such as ventricular fibrillation,
presence of Q wave, and ST-segment elevation. !

DIAGNOSIS

In case of renal involvement, the only finding on physical ex-
amination that might suggest FMD is a systolic and diastolic
murmur in the abdomen or flanks.! Doppler ultrasound, computed
tomography angiography, and magnetic resonance angiography
might be useful in detecting FMD lesions, and should be per-
formed to rule out any of intracranial aneurysms.'¢'®

The diagnosis of FMD is established by histopathology or
angiography.>!! The latter, in addition to diagnosing, suggests
the arterial layer affected, because each arterial layer has a
differentiated pattern on the imaging study. Involvement of
the media is seen as the classical pattern of “pearl necklace”,
in which sequential thickening and thinning of the affected
arterial segment occurs.!" The carotid and vertebral arteries
are affected in their middle and distal portions.® While injury
to the intima is seen as an image of focal and concentric
stenosis, that of the adventitia appears as tubular stenosis on
angiography.*?

In addition to those patterns, the arterial wall can be either
thinner, due to rupture of the internal elastic lamina, originating
an aneurysm, or thickened by dysplastic lesions, originating
stenosis, which occurs in 16%-38% of the cases with renal
artery involvement. It is worth noting that, when stenosis oc-
curs, occlusion is rarely complete.!

TREATMENT

FMD is a progressive disease, requiring periodical angiography
for patients’ follow-up. Its treatment is still object of discus-
sion,'” being recommended only in symptomatic cases.>!”
The treatment of FMD consists in revascularization,® which
can be either surgical or via percutaneous transluminal angio-
plasty (PTA).? Intravascular stent placement is the treatment of
choice, and has the same success rate of the traditional surgical
techniques, but with lower rates of mortality, complications,
and restenosis.>'? A prospective study involving 27 patients
with renal artery FMD that assessed the restenosis rate and
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blood pressure response to PTA has reported that 74% of the
patients achieved good blood pressure control.?’

DIFERENTIAL DIAGNOSIS
Vasculitis

DFM can manifest as a systemic vascular disease, mimicking
polyarteritis nodosa (PAN) and being called pseudovascu-
litis. Visceral angiography is an important diagnostic tool,
but it lacks specificity. Both vasculitis and FMD can have a
severe clinical course, but require different treatments; thus,
it is important to recognize the limitations of angiography in
the diagnosis of such diseases.? FMD is, by definition, a non-
inflammatory disease; thus, no inflammatory characteristic is
observed, except in cases of associated infarctions. However,
the biological signs of inflammation are absent in about one-
third of cases of vasculitis.®

In vasculitis, vascular stenosis might occur, causing
ischemia of the organ or blood vessel injury, and resulting
in aneurysm formation or hemorrhage.?! The diagnosis of
vasculitis is usually based on the recognition of characteristic
clinical presentation patterns, such as fever, night sweats,
malaise, weight loss, arthralgia, and myalgia. The following
laboratory findings can occur in some patients: normocytic
and normochromic anemia; leukocytosis; thrombocytosis;
erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) elevated; and ANCA positivity. Angiography and biopsy
should be performed whenever possible.!%**2* Histological
examination is often considered gold-standard. One character-
istic histological image can confirm a diagnosis of vasculitis
and exclude other diseases, such as neoplasia and infection. It
can also play a role in establishing the cause of the patient’s
deterioration, especially when the kidneys are affected.?

The classification criteria for vasculitis were established in
1990; however, when applied to clinical practice, several initial
presentations remain difficult to classify. In such situations,
the differential diagnosis should always include pseudovas-
culitis.?>?* There are isolate reports of FMD mimicking PAN,
Ehlers-Danlos’s syndrome, Alport’s syndrome, pheochromo-
cytoma, Marfan’s syndrome, and Takayasu’s arteritis (TA).

PAN and FMD can be diagnosed by angiography, with no
histopathological confirmation. This established diagnostic
criterion raises the question that the arteriographic profile of
those diseases are truly neither pathognomonic nor characteris-
tic. Finding a visceral aneurysm can cause confusion between
both diseases.’

The clinical characteristics of PAN comprise constitutional
symptoms, such as fever and weight loss. The involvement of
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organs in PAN is represented by arterial hypertension, renal
failure, peripheral neuropathy, abdominal pain, and impairment
of the musculoskeletal system.? Less frequently, cerebrovas-
cular accident and skin involvement (palpable purpura, livedo
reticularis, necrotic lesions and infarctions of the finger tips)
can occur.”? The classification criteria comprise clinical and
non-clinical elements. Of the later, the discovery of several
aneurysmatic dilations up to 1 cm on visceral angiography
is considered sufficient for the diagnosis of PAN, even in the
absence of histological evidence of the disease, which leads
to confusion with FMD.? Laboratory tests, such as antinuclear
antibodies, rheumatoid factor, and ANCA, are usually negative
in PAN, which makes the differential diagnosis even more
difficult.

TA and FMD are vaso-occlusive diseases, and the signs and
symptoms of both conditions reflect some degree of damage
to the extremity of the organ. The presence of inflammation
should suggest the diagnosis of TA; however, in the chronic
vaso-occlusive phase of the disease, most patients have no
inflammatory signs.?* The American College of Rheumatology
diagnostic criteria for TA are as follows: age below 40 years;
claudication of the extremities; reduced brachial pulse; blood
pressure difference greater than 10 mmHg; subclavian artery
or aorta murmur; and angiographic abnormalities. It is worth
noting that the classification criteria include no inflammation
signs, lacking, thus, specificity.?” Sometimes only the histo-
pathological exam can differentiate FMD from TA. Although
it does not occur in clinical practice, performing three con-
secutive biopsies increases the diagnostic probability, because
the histopathological aspect of both diseases progresses over
time; thus, one single assessment can lead to misdiagnosis.?

Marfan’s syndrome is often the first diagnostic consid-
eration in young patients with ascending aorta aneurysms.
Although this is not a frequent site of FMD, in the presence
of aneurysms it is always a differential diagnosis. Marfan’s
syndrome is an hereditary disorder of the connective tissue
due to a mutation in the fibrillin-1 gene in chromosome 15.
The typical patient is tall and thin, has arachnodactyly and long
limbs. The patient’s wingspan can exceed his/her height. The
upper segment of the body is smaller than the lower segment.
In addition, chest deformities, scoliosis, or kyphosis can oc-
cur. More than 80% of the patients with Marfan’s syndrome
have cardiac alterations detected on echocardiography, more
commonly mitral regurgitation due to prolapse of the posterior
cusp.?® The differential diagnosis from FMD is facilitated by
these characteristic findings.

The implications of this diagnosis are relevant, since the po-
tentially curative treatment can be not performed, while treatment
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regimens, such as those with corticosteroids and cytotoxic agents,
can be directly and quickly deleterious to the vascular wall, ag-
gravating the lesions.? Because the alterations of vasculitis and
pseudovasculitis are relatively rare, the physician’s lack of famil-
iarity with them can delay the correct diagnosis.'*

Atherosclerosis

Another important differential diagnosis of FMD is ath-
erosclerosis. FMD of the renal arteries is a known cause of
secondary hypertension, usually easily differentiated from
atherosclerosis of the renal artery, since FMD tends to oc-
cur in younger women (under the age of 35 years), at low
risk for atherosclerotic cardiovascular disease. FMD of the
tibial and fibular arteries has similar symptoms to those of
atherosclerosis in the lower limbs. The patients can have
intermittent claudication, critical ischemia of the limb, or
peripheral microembolism. In the legs, symptomatic FMD
can be treated with peripheral angioplasty.?’

Anticardiolipin antibody syndrome

The association of FMD and carotid artery occlusion has
been reported. Clinically, the patient can have features of
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the antiphospholipid syndrome (APS), such as visual loss,
optic atrophy, angina, and recurring strokes. Anticardiolipin
antibodies (ACA) are a class of acquired immunoglobulins
that bind to a variety of anionic phospholipids and represent
a subset of antiendothelial autoantibodies. The association
with arterial or venous occlusions is due to their thrombo-
genic nature. The etiopathogenic relation between ACA
and FMD is not clear. Two pathogenic mechanisms have
been considered:

e The endothelial lesions in FMD expose the binding sites
of antiphospholipid antibodies, inducing their production;

e The interaction of the antibodies with the endothelium
would lead to the production of trophic factors, favoring the
proliferation of fibroblasts and myoblasts, leading to FMD.3

CONCLUSION

The presence of vaso-occlusive conditions in different arte-
rial beds should draw our attention not only to true vasculites,
but also to other non-inflammatory conditions that mimic
vasculites. Of such conditions, FMD stands out, because it
can be a diagnostic challenge, and, when missed, determines
inadequate management.
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