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Abstract 
Background: Fibromuscular dysplasia (FMD) is a rare idiopathic segmental 
non-arteriosclerotic and non-inflammatory arterial disease of small to me-
dium-sized vessels. Although it is considered a benign entity, FMD can lead 
to potentially severe cerebrovascular complications. We present an atypical 
clinical case of ischemic stroke (IS) caused by bilateral carotid dissection re-
vealing multifocal FMD. Case Report: A 43-year-old right-handed female 
with no medical history suddenly developed somnolence with left-sided 
weakness. Clinical examination revealed left hemiplegia and left central facial 
paralysis with an NIHSS score: 22. Cerebral tomography (CT) with arterial 
angiogram revealed abilateralis of the middle cerebral arteries (MCA), a 
double dissection of the internal carotids (IC), aneurysmal ectasia of the left 
IC, and aneurysm of the M2 segment of the MCA. Brain magnetic resonance 
imaging (MRI) with arterial angiography confirmed the bilateral dissection. A 
cerebral angiography (CA) revealed a radiological pattern of multifocal FMD. 
The angiography of the aorta and its branches showed adiffuse dysplasia of 
the renal arteries. The patient was put under antiaggregants. The modified 
Rankin score (mRS) after three months was three. Conclusion: Cerebrovas-
cular FMD has typical angiographic features, the “string of beads” appearance 
being the most common. Although the risk of a stroke in patients with cer-
vical FMD is low, it can lead to a severe stroke and the long-term risks are 
unknown. Patient registries should be encouraged to better understand the 
mechanisms and evolutionary profile of FMD and alert clinicians to this po-
tentially disabling condition. 
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1. Introduction 

Fibromuscular dysplasia (FMD) is a rare idiopathic segmental non-arteriosclerotic 
and non-inflammatory arterial disease of small to medium-sized vessels. The 
renal and cervical arteries are the most commonly affected, but all arterial terri-
tories can be involved. The cause and pathophysiology of FMD are still un-
known. Clinical manifestations of FMD are primarily dependent on the affected 
vessels. Although FMD is usually considered as a relatively benign disease, cer-
vical FMD can lead to potentially serious cerebrovascular complications. We 
present an atypical and rare clinical case of ischemic stroke (IS) caused by bila-
teral carotid dissection revealing multifocal Fibromuscular dysplasia (FMD at 
internal carotid and renal artery with an intracranial aneurysm). 

2. Case Report 

A 43-year-old right-handed Caucasian female with no medical history and with 
a low cardiovascular risk presented for three months unusual hemicranias and 
neck pain with recent aggravation. One week before her hospitalization, she ab-
ruptly installed somnolence with weakness of the left side. Neurological exami-
nation revealed left hemiplegia, left central facial paralysis, left homonymous 
hemianopia, and dysarthria with an NIHSS score of 22, while cardiovascular in-
cluding blood pressure and dermatological examinations were normal.  

Cerebral tomography (CT) with arterial angiogram revealed an ischemic stroke 
(IS) of both the middle cerebral arteries (MCA), a double dissection of the two 
internal carotids with irregularity of the arterial wall at the level of the middle 
third of the left internal carotid artery, aneurysmal ectasia of the left internal ca-
rotid, and aneurysm less than 10 mm of the M2 segment of the MCA. Brain 
magnetic resonance imaging (MRI) with arterial angiography and T1 FAT-SAT 
cervical axial section confirmed the bilateral dissection of the cervical carotids 
predominant on the right, associated with bilateral IS in the capsular-lenticular 
territory and the superficial territory of the right MCA (Figure 1). Neurointer-
ventional radiologist was consulted and acerebral digital subtracted catheter 
angiography (DSCA) was performed showing radiological patterns of multifocal 
cervical FMD (string-of-beads aspect) in the left IC with bilateral IC dissection 
(Figure 2 and Figure 3). CT angiography of the aorta and its branches showed 
an appearance of diffuse arterial dysplasia of the renal arteries (Figure 4).  

The patient was put under antiaggregant therapy. For aneurysm of the M2 
segment of the MCA, interventional treatment was not retained for our patient, 
instead, CT angiography monitoring was proposed. Motor rehabilitation and 
speech therapy were initiated during her hospitalization and continued after 
discharge. The follow-up is insured by a cerebrovascular disease specialist. After 
three months of treatment, the modified Rankin score (mRS) is three. 

3. Discussion 

The prevalence of cervical FMD in the general population is unknown. However,  
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Figure 1. Encephalic MRI, diffusion weighted sequence showing ischemic stroke in the 
superficial and profound territories of the right ACM MCA and deep territory of the left 
ACM MCA. 
 

 
Figure 2. Carotid arteries: digital subtracted catheter angiography. White arrow: Multi-
focal fibromuscular dysplasia, with typical “string of beads” appearance. Red arrow: 
Pseudoaneurysm of the petrous segment of the left internal carotid artery. 
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Figure 3. Carotid arteries: digital subtracted catheter angi-
ography, shows a dissection in the right internal carotid ar-
tery, with typical “carotid string sign”. 

 

 
Figure 4. Renal CT angiography; irregular appearance of 
the distal part of the renal artery arteries. 

 
a study among 20,244 consecutive autopsies performed at the Mayo Clinic over 
25 years found only 4 subjects with cervical FMD (0.02%) [1]. FMD is more 
common among women while less than 5% of patients have a family history [2]. 
The most common mode of revelation is an ischemic or hemorrhagic stroke, 
TIA, or subarachnoid hemorrhage [3] [4]. The rate of stroke in FMD is 0.75 to 
4.9% [4] [5], which is due to the dissection of the cervical arteries or the rupture 
of aneurysms [6]. FMD has been identified in approximately 15% to 20% of bi-
lateral dissection cases [7]. Mutations in the PHACTR1 (phosphatase and actin 
regulator 1) gene have recently been associated with cases of spontaneous cer-
vical dissection and cases of DFM [8] [9] [10]. These entities may represent a 
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spectrum of the same pathological process. 
FMD is often localized in the cervical and renal arteries, hence headaches and 

pulsatile tinnitus are common when it is manifested by a cervical dissection [11]. 
In a recent study in the United States, it was shown that one of three patients 
had FMD in 2 vascular beds [2]. Cerebral arteriography is the gold standard for 
the diagnosis of FMD. The typical angiographic aspect of a multifocal FMD is 
the “string of beads” one resulting from the alternation of stenosis with aneu-
rismal dilatation, which is the most common aspect, found in 90% of cases. This 
aspect generally affects the medial and distal portions of the internal carotid ar-
tery and the V3-V4 segment of the vertebral arteries at the C1 and C2 vertebrae, 
areas usually unaffected by atherosclerosis [12]. In monofocal FMD, unifocal 
concentric (<1 cm in length) or tubular (≥1 cm) smooth narrowing can occur in 
any portion of the artery [12] [13].  

The high prevalence of aneurysms and dissections in other arterial beds (in-
cluding renal and aortic branch arteries) justify in patients diagnosed with cere-
brovascular FMD head-to-pelvic vascular imaging [13]. 

In the absence of randomized trials, current medical and interventional strat-
egies are based on observational data and expert opinion. The management of 
ischemic stroke secondary to FMD is similar to that of patients without FMD. In 
the acute phase, intravenous thrombolysis and/or mechanical thrombectomy are 
indicated; an antithrombotic agent must be prescribed later [12]. In the case of 
FMD without stroke complications, including associated asymptomatic cervical 
artery dissection, daily low-dose aspirin is often indicated to prevent throm-
boembolic complications. For aneurysm in patients with FMD, similar man-
agement as in the general population should be proposed [14]. Securing an un-
ruptured intracranial aneurysm by endovascular coiling or surgical clipping, if 
embolization is not feasible, must be discussed case by case [5] [12]. Besides, it is 
recommended to repeat brain magnetic resonance angiography every 5 to 10 
years to evaluate the formation of new aneurysms if none have been detected on 
the baseline imaging (expert opinion). 

To our knowledge, there are no prognostic studies in patients with FMD 
compared to patients with spontaneous cervical dissection. The risk of incident 
and recurrent stroke in patients with cerebrovascular FMD remains uncertain. 
Longitudinal studies of patients with cerebrovascular FMD reported a risk of 
TIA or ischemic stroke during follow-up between 0.6% and 3.7% per year and a 
risk of intracerebral hemorrhage of less than 1% per year [5]. In the absence of 
stroke complications, the prognosis of isolated cerebrovascular FMD remains 
favorable [12]. Our observation is particularly interesting at several levels. First, 
the case of ischemic stroke due to a bilateral carotid dissection is a scarce situa-
tion. Secondly, the carotid dissection reveals a multifocal FMD which is also a 
rare case. In addition, our observation summarizes the main localizations of the 
FMD: internal carotid, intracranial aneurysm, and renal artery. Finally, we sum-
marize the latest information about FMD. 
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4. Conclusion 

FMD is a rare vascular disease that affects mainly young women. Renal and cer-
vico-encephalic arteries are the most frequently affected areas. FMD represents a 
cause of stroke in young people through dissection of the cervical arteries or 
aneurysm rupture. The string-of-beads aspect is the most common imaging find-
ing of FMD. The management does not differ from that of spontaneous dissection. 
Patients diagnosed with cerebrovascular FMD should undergo head-to-pelvic 
vascular imaging. A better knowledge of this disease is critical to shorten the de-
lay to diagnosis and to offer optimal therapeutic management. For that reason, 
large prospective studies that assess the risk of disease progression, death, and 
stroke are required to be able to define the best therapeutic strategy. 
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