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Abstract

A rare first presentation of unilateral fibromuscular dysplasia (FMD) in an African American patient in her
60s, with renal infarct, is described, along with imaging. The patient presented with acute-onset right-sided
abdominal pain and severe hypertension not responding to multiple antihypertensives. She was found to
have renal infarcts on the right side. Further imaging with computed tomography angiography (CTA) and
duplex scan were suspicious for FMD on the right side. The diagnosis was confirmed by selective renal digital
subtraction angiography, and the patient underwent a successful balloon angioplasty of the right renal
artery with resolution of her symptoms and hypertension. The presentation is unusual because of her

age and ethnicity. The case is discussed along with differential diagnoses. This case also illustrates that
socioeconomic disparities can affect early diagnosis, and eventually the outcome, in healthcare.
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Introduction

Fibromuscular dysplasia (FMD) is a collection of rare non-inflammatory and non-atherosclerotic vascular
diseases that predominantly affect young and middle-aged Caucasian women aged 15-50 years [1,2].
Approximately 75% of cases affect the renal arteries and present with secondary, treatment-resistant
hypertension, with 35%-50% of those cases involving the bilateral renal arteries [1,3]. Only about 10% of
renovascular hypertension is believed to be accounted for by FMD [3]. The etiology of this disease is not well
understood, but a variety of factors, including genetic, hormonal, and mechanical, have been suggested. It is
most common among first-degree relatives [2,4]. Cigarette smoking and a history of hypertension are also
associated with an increased risk of this condition [5]. A history of ever smoking increased the risk by 4.1
times, and there was a probable dose-dependent relationship [5]. Similarly, a history of longer than five
years of hypertension was also associated with FMD [5].

The mainstay of diagnosis is imaging [2]. The commonly utilized imaging modalities in the diagnosis of
fibromuscular dysplasia (FMD) include non-invasive vascular imaging techniques such as duplex ultrasound,
computed tomography angiography (CTA), and magnetic resonance angiography (MRA). Digital subtraction
angiography remains the gold standard for diagnosis. Doppler ultrasound remains the first-line screening
test for FMD. Computed tomography angiography (CTA) is one of the best tools available to diagnose FMD.
Magnetic resonance angiography (MRA) has comparable sensitivity and specificity to that of CTA but
without the risk of radiation exposure and contrast-induced nephropathy. Conventional angiography
remains the gold standard in diagnosing FMD and can also measure the pressure gradient across the stenotic
lesions.

The main differential diagnosis is atherosclerotic disease of the renal arteries. The latter usually involves the
origins of the renal arteries, while FMD involves the mid- and distal segments [4]. Other syndromes that may
be associated with FMD include Ehlers-Danlos syndromes [6], Alport syndrome and pheochromocytoma [4],
Marfan syndrome [7], and Takayasu's arteritis [8]. Some of the above are only based on case reports, and
many pertain to other vascular territories [4-8].

Generally, acute phase reactants are normal in FMD unless there is associated infarction, whereas these are
elevated in vasculitides [4].

Historically, the treatment for this condition was surgical revascularization, but with the advances in
endovascular therapy, balloon angioplasty is the current treatment of choice. The results of
revascularization are quick, and blood pressure control improves rapidly [2,4].
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An African American female in her 60s presented with sudden-onset sharp abdominal pain in the right upper
and lower quadrants. The patient had a history of hypertension, which was recalcitrant to medical therapy
with three oral antihypertensives (amlodipine, enalapril, and hydralazine), with home blood pressure
measurements consistently around 200 mmHg (systolic). There was no known history of diabetes mellitus or
atherosclerosis. She was an active smoker, predominantly smoking marijuana. Surgical history was non-
contributory. On presentation, her systolic blood pressure was >200 mmHg. In addition to her home
medications, she was treated with intravenous labetalol and hydralazine with little effect. Erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP), and lactate dehydrogenase (LDH) levels were found to be
elevated, with all other hematological and biochemical tests being normal. The estimated glomerular
filtration rate (eGFR) was noted to be normal (Table 7).

Test Value Range
ESR (mm/hour) 80 0-20
CRP (mg/dL) 16.6 <0.3
LDH (U/L) 1,126 140-280
eGFR (mL/minute/1.73 m?) >60 >60

TABLE 1: Laboratory values of note

LDH is an enzyme that helps the body convert food into energy. It is also known as lactic acid dehydrogenase. eGFR is a blood test that measures how
well your kidneys are functioning. It is a calculation based on your blood creatinine levels, age, sex, and body size.

LDH: lactate dehydrogenase, eGFR stands for estimated glomerular filtration rate, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein

A CTA was performed (Figure 1), which demonstrated focal aneurysmal dilation of the mid-segment of the
right renal artery and two wedge-shaped hypoperfusions of the right kidney, likely secondary to infarcts.

FIGURE 1: Coronal CTA

A: Large wedge-shaped regions of hypoperfusion in the upper pole and lower pole of the right kidney with sharp
demarcated margins (arrows). Differential includes renal infarcts, pyelonephritis, and neoplasm.

B: Given the beaded appearance of the right renal artery, renal infarct from FMD is likely (arrow).

CTA: computed tomography angiography

A renal artery duplex ultrasound (Figure 2) suggested >60% stenosis on the right, although the velocities
were elevated on the left, too. On the right side, the peak systolic velocity was 359 cm/s, and the renal-aortic
ratio was 3.1. Anticoagulation was administered with intravenous heparin infusion at 14 units/kg/hour.
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353.80 cm/s

58 97 cm/s

125.19 em/s

TAMEAN 61.33cm/s
Pl 2.36
R 083
S/D 6.00
HR 69(1) bpm

FIGURE 2: Right renal artery vascular duplex ultrasound

Peak systolic velocities were 353.8 cm/s proximally, 330 cm/s in the mid-right renal artery, and 291.4 cm/s distally.
These measurements suggest stenosis of the right renal artery greater than 60%. The renal resistive index was
0.7. The renal-aortic ratio was 3.1.

A bilateral selective renal angiogram (Figure 3) was performed, which revealed a classic "string of beads"
micro-aneurysmal appearance of the right renal artery but demonstrated a normal appearance of the left
renal artery. No thromboemboli were found in the right renal artery; however, areas of hypoperfusion were
seen in the upper and lower pole of the right kidney, corresponding with the infarcts seen on CT. Balloon
angioplasty was performed with a 5 x 40 mm balloon catheter. Post-procedurally, the patient did well and
was discharged home. Approximately two months post-intervention, the patient reported improvement to
home blood pressure measurements with most values around 130 mmHg (systolic) with no change in the
antihypertensive medication regimen.

FIGURE 3: Selective renal angiogram and angioplasty

A: Pre-angioplasty image of the right renal artery demonstrating a typical chain of beads appearance, suggestive
of fibromuscular dysplasia. B: Balloon angioplasty performed with a 5 x 40 mm balloon. C: Post-angioplasty
image showing improvement.

Discussion

FMD is most frequently diagnosed in women aged 15-50 years but can first present in patients after the age
of 60, as in this case [4]. Elderly patients with FMD are more likely to be asymptomatic [9], although this was
not the case in our patient. The incidence of African Americans with FMD is lower (11.2 per 100,000) than
that of Caucasians (15.8 per 100,000), and Caucasians make up 80.5% of patients with FMD [10]. African
Americans with FMD are more likely to be male, but there is no difference in renal infarct prevalence
between races [10]. This African American female patient presented with FMD in her 60s, demonstrating an
uncommon demographic for this disease. In obtaining the patient's social history, it was revealed that she
had significant difficulty attending scheduled office appointments secondary to a lack of transportation and
chronic musculoskeletal pain exacerbated by travel. When queried, the patient admitted to missing many of
her physician appointments due to these factors. In effect, our patient had significantly limited access to
healthcare resources, demonstrating a possible explanation for the delayed recognition and workup of FMD.
This highlights the role played by social disparities in health outcomes.
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This case is a unique presentation of FMD in that the patient presented with renal infarcts. Renal infarcts
occur most commonly due to thromboembolism and less commonly with other disorders of coagulation and
vessel wall but are rarely seen in FMD [3]. This patient presented with acute, sudden-onset right-sided
abdominal pain consistent with pain due to a right renal infarct. The reported annual incidence of
abdominal pain due to renal infarcts presenting in emergency departments is 0.007%, while the incidence of
renal infarcts in FMD is believed to be 0.9% [10].

Of FMD cases presenting with renal artery involvement, 35%-50% are bilateral, while this case was unilateral
FMD of the right renal artery [1-3]. The "string of beads" appearance on this patient's angiogram is
consistent with medial fibroplasia, the most common (80%-90%) lesion type in FMD, which affects the
middle to distal segments of the renal artery [1,2,4,11]. The dilations in medial fibroplasia are larger than the
diameter of the vessel, while in perimedial fibroplasia, focal constrictions are seen [2,9]. Renal infarcts in
FMD more commonly occur with perimedial fibroplasia than medial fibroplasia, rendering this case an
uncommon presentation [12].

Contrary to the findings in this case, atherosclerosis of the renal artery generally involves the origin or
proximal segment of the renal artery in older patients with risk factors for cardiovascular disease [1,4]. Acute
phase reactants such as erythrocyte sedimentation rate and C-reactive proteins are expected to be within
normal limits in FMD as opposed to vasculitis [4], but the presence of a renal infarct in this patient
complicates this determination. This patient's clinical findings and imaging are consistent with a diagnosis
of FMD affecting the unilateral renal artery.

As in this case, clinical presentation with non-invasive imaging (e.g., CTA and ultrasonography) allows the
diagnosis of FMD with balloon angioplasty remaining the standard first-line treatment [2,4]. The results of
balloon angioplasty may be subtle on re-imaging [2], as in our case. We did not have the facilities to measure
pressure gradients, but the clinical outcome suggests that the angioplasty was successful.

Conclusions

We discuss a rare presentation of unilateral fibromuscular dysplasia of the right renal artery complicated by
arenal infarct. Renal infarcts are rarely seen in FMD, with only a handful of known cases to date, and usually
occur in perimedial fibroplasia, which was not consistent with the findings in this patient. Only about half of
the cases of FMD that affect the renal arteries are unilateral. Finally, our patient was older than the typical
age range for initial presentation; this could possibly be due to reduced access to healthcare. In combination,
these factors lead to a particularly unique presentation of FMD. Renal infarcts, while rare, can be a
presenting symptom of FMD. While most patients are diagnosed at a young age, limited access to medical
care can preclude workup until late in the disease course. FMD should be considered in the differential
diagnosis of refractory hypertension, irrespective of age and race.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Anantha Ramanathan, Beata Reilly, Ashley Barnhill, Kevin Liu, Salman Shah

Acquisition, analysis, or interpretation of data: Anantha Ramanathan, Ashley Barnhill, Kevin Liu,
Salman Shah

Drafting of the manuscript: Anantha Ramanathan, Beata Reilly, Ashley Barnhill, Kevin Liu

Critical review of the manuscript for important intellectual content: Anantha Ramanathan, Salman
Shah

Supervision: Anantha Ramanathan

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

2025 Liu et al. Cureus 17(3): e81424. DOI 10.7759/cureus.81424 40f5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

References

1.

10.

11.

12.

Olin JW, Sealove BA: Diagnosis, management, and future developments of fibromuscular dysplasia . ] Vasc
Surg. 2011, 53:826-36.e1. 10.1016/j.jvs.2010.10.066

Olin JW, Gornik HL, Bacharach JM, et al.: Fibromuscular dysplasia: state of the science and critical
unanswered questions: a scientific statement from the American Heart Association. Circulation. 2014,
129:1048-78. 10.1161/01.cir.0000442577.96802.8c

Van den Driessche A, Van Hul E, Ichiche M, Verpooten GA, Bosmans JL: Fibromuscular dysplasia presenting
as a renal infarction: a case report. ] Med Case Rep. 2010, 4:199. 10.1186/1752-1947-4-199

Slovut DP, Olin JW: Fibromuscular dysplasia. N Engl ] Med. 2004, 350:1862-71. 10.1056/NEJMra032393
Sang CN, Whelton PK, Hamper UM, et al.: Etiologic factors in renovascular fibromuscular dysplasia. A case-
control study. Hypertension. 1989, 14:472-9. 10.1161/01.hyp.14.5.472

Schievink W1, Limburg M: Angiographic abnormalities mimicking fibromuscular dysplasia in a patient with
Ehlers-Danlos syndrome, type IV. Neurosurgery. 1989, 25:482-3. 10.1097/00006123-198909000-00033
Schievink WI, Bjornsson J, Piepgras DG: Coexistence of fibromuscular dysplasia and cystic medial necrosis
in a patient with Marfan's syndrome and bilateral carotid artery dissections. Stroke. 1994, 25:2492-6.
10.1161/01.str.25.12.2492

Janzen ], Vuong PN, Rothenberger-Janzen K: Takayasu's arteritis and fibromuscular dysplasia as causes of
acquired atypical coarctation of the aorta: retrospective analysis of seven cases. Heart Vessels. 1999, 14:277-
82.10.1007/BF03257239

Bagh I, Olin JW, Froehlich JB, et al.: Association of multifocal fibromuscular dysplasia in elderly patients
with a more benign clinical phenotype: data from the US registry for fibromuscular dysplasia. JAMA Cardiol.
2018, 3:756-60. 10.1001/jamacardio.2018.1638

Rana MN, Al-Kindi SG: Prevalence and manifestations of diagnosed fibromuscular dysplasia by sex and race:
analysis of >4500 FMD cases in the United States. Heart Lung. 2021, 50:168-73. 10.1016/j.hrtlng.2020.09.022
Doody O, Adam WR, Foley PT, Lyon SM: Fibromuscular dysplasia presenting with bilateral renal infarction.
Cardiovasc Intervent Radiol. 2009, 32:329-32. 10.1007/500270-008-9363-z

Saarinen HJ, Palomiki A: Acute renal infarction resulting from fibromuscular dysplasia: a case report . ] Med
Case Rep. 2016, 10:118. 10.1186/s13256-016-0895-6

2025 Liu et al. Cureus 17(3): e81424. DOI 10.7759/cureus.81424

50f5


https://dx.doi.org/10.1016/j.jvs.2010.10.066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jvs.2010.10.066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.cir.0000442577.96802.8c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.cir.0000442577.96802.8c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1752-1947-4-199?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1752-1947-4-199?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMra032393?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMra032393?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.hyp.14.5.472?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.hyp.14.5.472?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00006123-198909000-00033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00006123-198909000-00033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.str.25.12.2492?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.str.25.12.2492?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF03257239?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF03257239?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamacardio.2018.1638?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamacardio.2018.1638?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.hrtlng.2020.09.022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.hrtlng.2020.09.022?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00270-008-9363-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00270-008-9363-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-016-0895-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-016-0895-6?utm_medium=email&utm_source=transaction

	A Rare First Presentation of Unilateral Fibromuscular Dysplasia Resulting in Renal Infarct
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory values of note
	FIGURE 1: Coronal CTA
	FIGURE 2: Right renal artery vascular duplex ultrasound
	FIGURE 3: Selective renal angiogram and angioplasty

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


