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Abstract: Fibromuscular dysplasia is a non-atherosclerotic, non-inflammatory arteriopathy, consid-
ered a rare cause of coronary artery disease. Although familial cases have been described, no specific
gene association has been detected so far. When the coronary vessels are involved, the main clinical
scenarios are stable angina, acute coronary syndromes, left ventricular dysfunction, and sudden
death. Specific clinical and angiographic findings may suggest this as the underlying disease, but
certain diagnosis histological. The involvement of the lower and upper limbs is unusual; however, it
may have decisive clinical implications for the most appropriate revascularization method and the
selection of the arterial graft to be used.
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1. Introduction

Fibromuscular dysplasia (FMD) is a rare non-inflammatory and non-atherosclerotic
arterial disease that affects multiple vascular beds with a female to male ratio of 9:1 [1],
and mainly in middle-aged women. The most affected arterial vessels are the renal arteries,
extracranial carotid circulation, and vertebral arteries [1]. However, in the literature,
numerous cases have been reported with coronary [2] and peripheral [3,4] involvement. The
angiographic aspect is polymorphic and includes focal stenosis, occlusions, and aneurysms
up to the classic “string-of-beads” lesions. Both pediatric cases and late adult manifestations
have been described [1], with clinical features strictly depending on the affected vascular
system. When coronary branches are involved, spontaneous coronary dissection (SCAD) is
the most typical manifestation.

2. Clinical Case

A 32-year-old male patient, a current smoker with dyslipidemia and previous cocaine
abuse, came to the emergency department with recent typical chest pain on exertion. Six
months prior to admission, angioplasty and bilateral external iliac artery stenting had
been performed for critical stenosis attributed to atherosclerotic disease. The electrocar-
diogram on admission showed negative T waves in anterolateral leads consistent with
the electrocardiographic evolution of a transient ischemic event (Figure 1A). Blood tests
revealed an increase in myocytolysis enzymes (peak troponin T 193 ng/L on day 1, normal
values: <14 ng/L). Normal size and thickness of the left ventricle with apical and lateral
hypokinesia and preserved global systolic function in the absence of valvular disease or
pulmonary hypertension were found in the ultrasound examination. Single antiplatelet
therapy, antithrombotic therapy with fondaparinux, antianginal therapy, and high-dose
statins were immediately administered, planning an early invasive strategy.
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Because of the recurrence of symptoms at rest with electrocardiographic changes
consistent with acute ischemia (Figure 1B), which were responsive to sublingual nitro-
glycerin and intravenous beta-blockers (Figure 1C), an urgent coronary angiography was
performed. Angiography showed multivessel coronary artery disease with critical stenosis
of the ostium and middle tract of the left anterior descending artery (LAD) and proximal
critical stenosis of the circumflex and marginal branch (Figure 2A). Coronary artery bypass
grafting was therefore successfully performed, using left internal mammary artery (LIMA)
and single radial graft (Y graft: LIMA to the LAD and radial graft to the circumflex).

Hearts 2021, 2, FOR PEER REVIEW 2 
 

 

therapy, antithrombotic therapy with fondaparinux, antianginal therapy, and high-dose 

statins were immediately administered, planning an early invasive strategy. 

Because of the recurrence of symptoms at rest with electrocardiographic changes con-

sistent with acute ischemia (Figure 1B), which were responsive to sublingual nitroglycerin 

and intravenous beta-blockers (Figure 1C), an urgent coronary angiography was per-

formed. Angiography showed multivessel coronary artery disease with critical stenosis of 

the ostium and middle tract of the left anterior descending artery (LAD) and proximal 

critical stenosis of the circumflex and marginal branch (Figure 2A). Coronary artery by-

pass grafting was therefore successfully performed, using left internal mammary artery 

(LIMA) and single radial graft (Y graft: LIMA to the LAD and radial graft to the circum-

flex). 

 

Figure 1. Dynamic electrocardiographic changes. (A): Electrocardiogram on admission. (B): Recur-

rence of chest pain; note the ST segment depression in V4-V5-V6. 1 (C): After therapy with beta-

blockers and nitrates; modest regression of ischemic alterations. 

Figure 1. Dynamic electrocardiographic changes. (A): Electrocardiogram on admission. (B): Re-
currence of chest pain; note the ST segment depression in V4-V5-V6. 1 (C): After therapy with
beta-blockers and nitrates; modest regression of ischemic alterations.

On the first postoperative day, a recurrence of chest pain immediately followed by
cardiac arrest occurred with electromechanical dissociation. Resuscitation attempts were
immediately initiated, and an emergency coronary angiography was performed, showing
early graft failure with a spread of contrast medium into the pericardium. Emergency
redo surgery was unsuccessfully attempted, and the patient died after several days of
mechanical circulatory support. An autopsy was not performed, and a heart specimen was
not taken for further histological examination. The left radial artery used as arterial graft
was collected for histological analysis; macroscopic examination revealed sub-occlusive
nodularities inside the vessel lumen, and fibrointimal thickening with deposition of myxoid
matrix consistent with fibrointimal dysplasia was confirmed by microscopic examination
(Figure 3).
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Figure 3. (A): The microscopic image of the radial artery shows thickening of the intima due to the deposition of myxoid
matrix (Hematoxylin and Eosin, magnification 100×, i: intima, m: tunica media); (B): the staining for the elastic fibers shows
duplication of the elastic lamina (Weighert, magnification 100×, i: intima, m: tunica media, arrow: elastic lamina); (C): the
image shows the vessel affected by intimal fibroplasia with a marked reduction of the lumen (star) in comparison with an
adjacent artery (arrow) (Hematoxylin and Eosin, magnification 20×).
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3. Discussion

Coronary involvement in FMD is a rare phenomenon, and stable angina, acute coro-
nary syndrome, left ventricular dysfunction, and sudden death are the main disease
manifestations [2].

The most unusual differential diagnoses to consider are type IV Ehler Danlos syn-
drome, Takayasu arteritis, and cocaine vasculitis, which have specific clinical and instru-
mental features [2,5]. The etiology of FDM is currently unknown; although there is a
significant family component, no specific gene association has yet been detected [1,6,7].
To date, there is no specific therapy. If chronic coronary syndrome occurs, a conservative
approach seems to be the most advantageous, but in cases of myocardial ischemia refrac-
tory to therapies, percutaneous or surgical revascularization is required depending on the
anatomical characteristics [8].

Despite the young age of the patient, the history of smoking, untreated dyslipidemia,
cocaine abuse, and critical peripheral lower limb artery disease made the likelihood of
atherosclerotic disease very high; moreover, no diagnosis of FMD or cocaine vasculitis
was detectable in the clinical analysis. Angiography showed multivessel coronary artery
disease mainly involving the bifurcation of the left coronary branches and left main non-
critical disease. Although SCAD is the most frequent coronary manifestation of FMD,
the angiographic images did not present the typical findings, and a diagnosis of multiple
dissection was initially ruled out. The patient’s young age, ischemic LAD territory, and
anatomical complexity prompted the choice of arterial bypass, despite a Syntax score of
19. Clinical instability occurred in the hours following the angiographic examination,
requiring urgent surgical intervention. It is important to note that the radial graft did not
show macroscopic changes when it was harvested, and the subocclusive nodularities of
the lumen were noticed only afterward by histological examination.

The histological diagnosis performed on the radial graft harvested during redo surgery
identified the typical characteristics of FMD, suggesting the presence of coronary artery
involvement. Furthermore, the finding of FMD in the arterial graft could justify early
postoperative graft detachment complicated by fatal cardiac tamponade.

FMD is a cause of non-atherosclerotic and non-inflammatory vascular disease, with
three different histopathological patterns, depending on the predominant site of dysplasia
in the artery wall, based on the classification proposed by Harrison and McCormack [8] in
1971 and modified by Stanley et al. [9,10] in 1975. Intimal fibroplasia, which is presented
in our case, represents only 2% to 5% of cases of FMD and is angiographically identical
to medial hyperplasia. In the literature, only five cases of brachial artery involvement
have been described [11], and radial artery involvement seems to have a similar frequency
and has been described in association with renal artery FMD [12–16]. These data may be
remarkable when choosing which arterial graft to use, especially in young patients with
multisite vasculopathy or renal FMD.

When FMD is known or the clinical suspicion of FMD is high, SCAD should always
be excluded using invasive imaging techniques if the typical angiographical findings are
not present. Moreover, a careful anatomical evaluation of the vessels chosen as grafts must
be made, possibly supported by an angiography before sampling.

4. Conclusions

FMD is a rare, non-atherosclerotic, and non-inflammatory arterial disease; coronary
vessels can be affected together with other vascular beds. The clinical and angiographic
presentation mimics atherosclerosis; definitive diagnosis is histological and can be sup-
ported by invasive imaging techniques. SCAD is the most frequent form of presentation
and peripheral disease localization is not infrequent, and it can have decisive clinical
implications both for the most appropriate revascularization method and the selection of
the arterial graft to be used.
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