


Case Report
Successful Cutting Balloon Angioplasty In Renal Fibromuscular Dysplasia - A Case Report
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Abstract	
Fibromuscular dysplasia (FMD) is a rare non-atherosclerotic, non-inflammatory arterial disease that most often affects renal and carotid arteries in young women. This case report describes a 33-year-old female with symptomatic resistant hypertension refractory to multiple medications. An abdominal computed tomographic (CT) angiogram revealed mid to distal right renal artery stenosis with the classic 'string of beads' appearance, diagnostic for fibromuscular dysplasia (FMD). Following a successful percutaneous transluminal right renal angioplasty (PTRA) with cutting balloon without stent placement, the patient's blood pressure significantly improved, allowing for a reduction in medication. This case emphasizes the need for a high index of suspicion for Reno-vascular hypertension in young patients with resistant hypertension, as an early intervention with PTRA can lead to excellent clinical outcomes.
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Introduction
Resistant hypertension is defined as blood pressure that remains above goal despite the use of three or more antihypertensive medications of different classes, including a diuretic. Secondary causes should be investigated, particularly in young patients. Renal fibromuscular dysplasia (FMD), a non-atherosclerotic, non-inflammatory arterial disease, is a leading cause of Reno-vascular hypertension in patients under 50 years of age, predominantly affecting women. This report details the diagnosis and successful endovascular management of a patient with resistant hypertension caused by right renal FMD.
Timeline
	Time / Event
	Clinical Details

	2 years prior
	Diagnosis of hypertension; started on triple antihypertensive therapy

	Current presentation
	Persistent hypertension with headache and dizziness; BP 190/110 mmHg

	Initial investigations
	Normal labs; ECG showed LVH with ST depression

	Echocardiography
	Concentric LVH with grade I diastolic dysfunction

	CT Angiography
	Right renal artery ‘string of beads’ appearance confirming FMD

	Intervention
	Percutaneous transluminal renal angioplasty (PTRA) with cutting balloon; no stent

	1-month follow-up
	BP 128/75 mmHg off medications; patent renal artery on Doppler


Case Presentation	
A 33-year-old Asian female with no significant past medical history presented with frequent headaches and dizziness. She had hypertension for two years, poorly controlled despite three antihypertensive medications including a diuretic. On examination, her BP was 190/110 mmHg (right arm) and 176/110 mmHg (left arm). No abdominal bruit was heard. Routine blood tests were normal. ECG revealed left ventricular hypertrophy with inferolateral ST depressions. Echocardiography showed concentric LV hypertrophy and grade I diastolic dysfunction. Renal Doppler ultrasound suggested distal right renal artery stenosis. Contrast-enhanced CT angiography confirmed alternating stenosis and dilatation of the right renal artery — the classic ‘string of beads’ appearance of medial fibroplasia. Catheter-based angiography confirmed these findings. DTPA scan showed reduced but preserved right renal function (24.8%).
Intervention
Given her uncontrolled hypertension and angiographic findings, percutaneous transluminal renal angioplasty (PTRA) was performed via the right femoral approach. Using a 6F Judkins right catheter and 0.014'' guidewire, serial balloon dilatations were attempted. The lesion was resistant to standard balloons; hence a 3.5×15 mm cutting balloon was used successfully. No stent was placed as balloon angioplasty alone is preferred for FMD. Post-procedural angiography showed restored flow without complications.
Outcome and Follow-Up
Post-procedure, the patient’s blood pressure improved markedly. She was discharged with home BP monitoring. At one month, her BP was 128/75 mmHg without medications, and follow-up Doppler ultrasound confirmed sustained patency of the renal artery.
Discussion
Fibromuscular dysplasia (FMD) is an underrecognized non-atherosclerotic, non-inflammatory arteriopathy affecting medium-sized arteries, most commonly the renal and carotid arteries (1,2). It typically affects young women and presents with resistant hypertension due to renovascular involvement. The classic “string-of-beads” angiographic pattern, caused by medial fibroplasia, is pathognomonic (1).
Percutaneous transluminal renal angioplasty (PTRA) without stenting remains the first-line revascularization strategy in hemodynamically significant renal FMD, with cure or marked improvement in blood pressure achieved in 60–70% of appropriately selected patients (3–5). Early intervention, unilateral disease, and shorter hypertension duration predict better outcomes (4,6). Cutting-balloon angioplasty is preferred in resistant or non-dilatable lesions and can yield excellent results without requiring stent placement (5,7).
Routine stenting is not advised as it carries risk of restenosis or thrombosis and offers no additional benefit over balloon angioplasty (1,3). Long-term surveillance is essential, as restenosis or new vascular involvement may develop, warranting repeat imaging and blood pressure monitoring (2,6,8).
Our patient, a young woman with unilateral mid-to-distal renal artery FMD, achieved complete normalization of blood pressure following cutting-balloon angioplasty, aligning with contemporary outcomes and management recommendations. 
Learning Points
• Fibromuscular dysplasia should be suspected in young patients with resistant hypertension.
• CT angiography is the diagnostic modality of choice; catheter angiography confirms and allows treatment planning.
• PTRA without stenting is the preferred first-line treatment for renal FMD.
• Cutting balloon angioplasty can be effective in resistant lesions.
• Regular follow-up is required to detect restenosis or involvement of other vascular beds
Data Availability
All relevant data supporting the findings of this case are included within the article.
Figure Legends
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Figure 1(A) ECG showing LVH with strain;(B,C&D) CT angiography-“strings of beads” appearance of right renal artery; (E&F)Selective renal angiography-multifocal stenosis in right renal artery and normal left renal artery.
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Figure 2 (A&B) Showing restored blood flow after successful balloon angioplasty
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