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Case report: Recurrence of hypertension after renal artery angioplasty due to the progression of focal renal fibromuscular dysplasia
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Whether fibromuscular dysplasia (FMD) is a progressive disease, remains unclear. We reported a case of focal renal artery FMD that slowly progressed to a branching artery over a few years after the angioplasty without in-stent restenosis, which reconfirms that focal FMD is progressive and that such progression may be segmental. Stenting may be an option for young, risk factor-free patients with focal FMD.
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Introduction

Fibromuscular dysplasia (FMD) is a non-inflammatory, non-atherosclerotic vascular disease that may involve medium-sized arteries throughout the body and most commonly affects the renal arteries. When the renal artery is involved, the most frequent finding is hypertension (1). In young patients with recent onset of hypertension, percutaneous balloon angioplasty with bailout stenting is recommended as first-line therapy with the goal of curing hypertension (2). While restenosis occurs in more than 25% of patients with FMD within 1 year after balloon angioplasty (3), studies showed that the rate of restenosis after stenting in patients with atherosclerotic renal artery stenosis was about 10% and renal arteries that received balloon angioplasty developed restenosis earlier than arteries that received a stent (4).

Whether FMD is a progressive disease and the factors associated with disease progression remain unclear (5). Although several older studies suggested that FMD in the majority of patients progressed with time (6), the current expert consensus is that multifocal FMD of the carotid arteries is not a progressive disease (3), whereas focal FMD progresses remains unclear.



Case description

A 31-year-old woman was referred to our hospital due to recurring elevated blood pressure for half a year. The patient first came to our hospital 8 years ago for new-onset hypertension. Investigation of probable secondary hypertension was initiated with renal disease. Renal function was preserved, with no abnormalities, and urea and creatinine levels were also normal. Kidney ultrasound showed asymmetric kidneys (right 93*35 mm, left 116*53 mm) and renal artery computed tomography angiography revealed stenosis in the mid-portion of the right kidney artery. After Takayasu and other arteritis were excluded, renal artery FMD was diagnosed. Subsequently, catheter-based renal angiography confirmed focal stenosis in the mid-portion of the right renal artery (Figure 1A, Supplementary Video 1), and a bare metal stent was implanted because of dissection after balloon dilation (Figure 1B, Supplementary Video 2). The blood pressure returned to normal (120–130/60–70 mm Hg) without any antihypertensive drugs after the procedure. The patient was recommended dual antiplatelet therapy for half a year. During the past 8 years, she monitored her blood pressure regularly, and it remained normal. She noticed 6 months ago that her blood pressure gradually increased, peaking at 180/120 mm Hg. She came to our hospital again. Biochemical tests revealed significantly elevated plasma renin activity (5.9 ng/ml/hour) and aldosterone levels (1,005.35 pg/ml) with hypokalemia (2.7 mmol/L). Then in-stent restenosis was suspected, so she was admitted to the ward for further examination. Renal angiography was performed again. However, no obvious in-stent restenosis was observed, but severe stenosis was found in the right inferior renal branch artery (Figure 1C, Supplementary Video 3), which was totally normal 8 years ago (Figures 1A,B). Intravascular ultrasound (IVUS) images revealed that eccentric intimal thickening caused stenosis of the branch artery (Figure 1E, Supplementary Video 5) and no neointimal hyperplasia in the stent (Figure 1F, Supplementary Video 6). Balloon angioplasty was performed for the branch artery and the lesion vessel was dilated successfully (Figure 1D, Supplementary Video 4). One week after the procedure, the patient was normotensive without any antihypertensives. At 1-year follow-up, the patient's blood pressure remained normal.
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FIGURE 1
 (A) Renal angiography revealed focal stenosis in the mid-portion of the right renal artery and the right inferior renal branch artery was normal. (B) After a stent was implanted into the renal artery, the right inferior renal branch artery was still normal. (C) Severe stenosis was found in the right inferior renal branch artery, no obvious in-stent restenosis was observed. (D) The lesion vessel was dilated successfully and the renal blood flow was restored after the procedure. (E) Intravascular ultrasound image revealed eccentric intimal thickening of the branch artery. (F) Intravascular ultrasound image revealed that no obvious neointimal hyperplasia in the stent.




Discussion

We reported a case of focal renal artery FMD that slowly progressed to a branching artery over a few years after the angioplasty without in-stent restenosis, which reconfirmed that focal FMD was progressive and that such progression may be segmental. Stenting may be an option for young, risk factor-free patients with focal FMD.

In the presented case, the renal arterial flow in the right kidney was adequate, only the branch artery blood flow was reduced. The diagnosis of renovascular hypertension was supported by renin angiotensin aldosterone system activation. The plasma renin activity and aldosterone levels were increased with hypokalemia. One similar case has been reported previously (7).

The expert consensuses recommend that balloon angioplasty without stenting is currently the first-line revascularization technique in FMD-related renal artery stenosis (2, 3). While there is no evidence that renal artery balloon angioplasty alone is superior to the stent in patients with FMD. The mechanisms of restenosis in stented lesions differ from those in balloon-dilated lesions. In balloon-dilated lesions, late constriction of the external elastic membrane after angioplasty plays a more significant role in causing restenosis than dose neointimal proliferation which is the main cause of restenosis in the stent. Since most patients with FMD undergo balloon dilation alone, the restenosis rate after stenting is unknown. In our focal FMD case, no significant neointimal hyperplasia occurred after stenting. The possible reasons were that the patient was young, had no smoking history, no diabetes, no dyslipidemia, and blood pressure returned to normal after stenting. The absence of the above risk factors may be the possible reason for the absence of neointimal hyperplasia in the stent.

Whether FMD is a progressive disease and the factors associated with disease progression remain unclear (5). It is the consensus of US experts that progression in multifocal FMD is an uncommon occurrence (3). Whether focal FMD will progress is uncertain, the progress of focal FMD to multifocal FMD has been reported recently (8). The present case is the first to report focal renal artery FMD that slowly progressed to a branching artery over a few years, with no progression at the original lesion. This observation reconfirms that focal FMD is progressive and that such progression may be segmental. In addition, IVUS images, in this case, revealed intimal hyperplasia leading to the progression of the renal branch artery. Takayasu arteritis was further ruled out because Takayasu arteritis was more often characterized by adventitial hyperplasia (9), and Takayasu arteritis was more prone to in-stent restenosis than to progression in other artery segments.

In conclusion, focal FMD is a progressive disease with a segment of progression. Stenting may be an option for young, risk-free patients with focal FMD.
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SUPPLEMENTARY VIDEO 1
 Renal angiography showed focal stenosis in the mid-portion of the right renal artery.

SUPPLEMENTARY VIDEO 2
 A bare metal stent was implanted because of dissection after balloon dilation.

SUPPLEMENTARY VIDEO 3
 Severe stenosis was found in the right inferior renal branch artery.

SUPPLEMENTARY VIDEO 4
 Balloon angioplasty was performed for the branch artery and the lesion vessel was dilated successfully.

SUPPLEMENTARY VIDEO 5
 Intravascular ultrasound revealed that eccentric intimal thickening caused stenosis of the branch artery.

SUPPLEMENTARY VIDEO 6
 Intravascular ultrasound revealed no neointimal hyperplasia in the stent.
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