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Abstract

Fibromuscular dysplasia (FMD) is a rare systemic vascular disease that has been found to present as a renal
infarction (RI) in only a handful of cases.

We present a case of a 53-year-old Vietnamese patient presenting for sharp, severe left-sided abdominal
pain of two-day duration associated with a migraine headache. On presentation, she was afebrile, and her
vital signs were stable. Laboratory investigations were significant for mildly elevated leukocytosis but were
otherwise normal. CT abdomen and pelvis with contrast revealed a left-sided renal infarct. The patient was
then admitted to the hospital and started on therapeutic anticoagulation. A transthoracic echocardiogram
was obtained and revealed no vegetation. CT angiography of the abdomen was pursued and was significant
for mild beading within the mid-right and left renal arteries, consistent with fibromuscular dysplasia.

Our patient was diagnosed with renal infarction in the setting of fibromuscular dysplasia, a combination that
has been reported only a few times. Interestingly, our patient also had mild FMD based on imaging, making
it even more of an unusual cause of renal infarction. This case highlights the connection between these two
diseases and the need for more studies to characterize the association between them.
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Keywords: systemic vascular disease, vascular disorder, management of renal artery infarction, renal artery
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Introduction

Fibromuscular dysplasia (FMD) is a non-atherosclerotic and non-inflammatory vascular disease with a
female predominance [1]. It may result in stenosis, aneurysm, dissection, occlusion, or arterial tortuosity,
and clinical manifestations reflect the vascular territory affected, including hypertension, headaches,
myocardial infarction, transient ischemic attack, and stroke [2]. Any arterial segment may be involved;
however, the renal arteries are most commonly affected [3]. FMD has been found to present as a renal infarct
in a handful of cases. We present a case of abdominal pain secondary to renal infarct resulting from FMD and
review both disease entities.

Case Presentation

A 53-year-old Vietnamese female with a past medical history significant for acid reflux, iron deficiency
anemia, subclinical hyperthyroidism due to Graves’ disease, and migraine headaches presented with left-
sided abdominal pain. She has no history of hypertension, chronic kidney disease, or coronary artery disease.
She was seen in the ED two days before admission with the same complaint. At that time, a CT scan of the
abdomen revealed a non-obstructing kidney stone without any acute abnormalities. She was subsequently
discharged home after the alleviation of her symptoms. One day before admission, she experienced a sudden
onset migraine headache and intense pain in her abdomen. The abdominal pain was localized to the left
upper quadrant, epigastric area, and left flank. It was noted to be sharp, throbbing, intermittent, and 8/10 in
intensity. On presentation, she was afebrile, and her vital signs were stable. Laboratory investigations were
notable for mildly elevated leukocyte count. Her creatinine was 0.8 mg/dL (normal range: 0.5-1.3 mg/dL),
and her urinalysis was unremarkable. CT of the abdomen and pelvis with contrast revealed a left-sided renal
infarct (Figure 1).
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FIGURE 1: CT abdomen revealing left upper pole cortical

hypoattenuation compatible with infarct with left renal segmental artery
occlusion.

The patient was admitted for renal infarction of unknown etiology and was started on therapeutic Lovenox
and ACE inhibitors for blood pressure management. She was placed on telemetry, which revealed no
evidence of atrial fibrillation. Electrocardiogram showed normal sinus rhythm. A transthoracic
echocardiogram revealed no vegetation, and the atria were of normal size. CT angiography of the abdomen
was significant for mild beading within the mid-right and left renal arteries, consistent with FMD (Figure 2).
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FIGURE 2: CT angiogram of the abdomen showing mild beading of the
mid-right and left renal arteries and a tortuous left renal artery.

Lactate dehydrogenase was elevated at 1,052 U/L (normal range 105-333 U/L). A limited hypercoagulability
workup was unremarkable. CT angiography of the head and neck and MRI head and neck were

unremarkable. The patient remained stable during the hospital course, and her symptoms improved. She was
discharged home with Apixaban 5 mg to be taken twice daily for six months, in addition to ACE inhibitors for
hypertension.

Discussion
Fibromuscular dysplasia (FMD)

FMD is an idiopathic, segmental, non-atherosclerotic, and non-inflammatory disease of the musculature of
arterial walls, leading to stenosis of small and medium-sized arteries [4]. It is limited to the arterial
circulation, and any arterial segment may be involved. However, the renal arteries are most affected (75%-
80%), followed by the extracranial arteries (75%) [3,4]. It is more frequently diagnosed in women (82%-95%)
and can occur at any age [5].

FMD was historically classified histopathologically into categories based on the layer of the artery that was
involved: medial fibroplasia, perimedial fibroplasia, intimal fibroplasia, medial hyperplasia, and adventitial
fibroplasia [4]. Additionally, the composition of the arterial lesion was considered, such as collagen
deposition or hyperplasia of smooth muscle cells. It is no longer classified histologically due to specimens
being rarely obtained [4]. In 2012, the French and Belgian Consensus proposed transitioning to an
angiographic classification system since the diagnosis of FMD is now almost exclusively diagnosed through
imaging [4,6,7]. The two most classified angiographic appearances are multifocal FMD and focal FMD, which
have different phenotypic presentations and natural histories. Multifocal FMD describes the classic “string
of beads” appearance and correlates pathologically to medial fibroplasia [8]. Whereas unifocal FMD typically
correlates with intimal fibroplasia, although both medial hyperplasia and periarterial hyperplasia can also
have a focal appearance. Unifocal FMD correlated with a younger age at diagnosis, earlier onset of
hypertension, and increased likelihood to undergo revascularization [8,9].

The etiology of FMD still remains unknown. There have been several factors implicated, including genetic,
environmental, and smoking. Familial studies have reported a minimal prevalence of 11% of documented
familial renal artery FMD [10]. Genetic syndromes that involve altered TGF-Beta signaling demonstrated
that there have been elevated plasma TGF-B1 and TGF-B2 and increased TGF-B1 and TGF-B2 secretion in
dermal fibroblast cell lines in subjects with FMD. A study in 2016 confirmed an association between FMD
and a variant in the phosphatase and actin regulator gene (PHACTR1). The intronic variant of this regulator
gene, 19349379, was also found to be associated with coronary artery disease, migraines, and cervical artery
dissection [11]. Hormonal influence has also been implicated, considering the higher prevalence in adult
females. Immunohistochemical staining in patients with FMD compared to FMD-free patients has detected
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progesterone receptor expression in nuclei of smooth muscle cells [12].

The symptoms and signs of FMD depend on the arteries involved and the severity of the arterial lesions.
According to the US registry for FMD, the most frequent presenting symptoms include hypertension (63.8%),
headache (52.4%), pulsatile tinnitus (27.5%), and dizziness (26.0%) [3]. Other symptoms may herald
associated aneurysm or dissection, including neck pain (22.2%), tinnitus (18.8%), chest pain or shortness of
breath (16.1%), or flank/abdominal pain (15.7%) [8]. The gold standard diagnostic method is catheter-based
angiography. A few non-invasive imaging techniques, in contrast, have largely replaced this, including
duplex ultrasound, computed tomographic angiography, and magnetic resonance angiography.

The treatment for FMD is based on the affected vessels. In this review, we will discuss the treatment of renal
artery FMD. Medical therapy solely, revascularization, or surgery are the main treatment options. The initial
drug of choice is an angiotensin-converting enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB) to
treat hypertension by targeting the underlying pathogenesis in the activation of the renin-angiotensin-
aldosterone system [13]. The blood pressure goal is the same as in similarly aged hypertensive patients.
Furthermore, if blood pressure is still uncontrolled, a thiazide diuretic or long-acting dihydropyridine
calcium channel blocker is the next class used [6]. There have been no randomized trials comparing
revascularization with medical therapy alone in patients with renal FMD; however, revascularization was
shown to be beneficial in certain groups of patients with FMD, namely younger hypertensive patients with
focal FMD, patients with resistant hypertension despite compliance with a three-drug regimen, patients who
are unable to tolerate antihypertensive medications or are non-compliant, and patients with bilateral renal
FMD or unilateral renal FMD to a single functioning kidney with progressive renal insufficiency suspected to
be from renal artery stenosis [7,9].

Renal infarction (RI)

Renal infarction results from cessation of blood flow through the renal arteries, leading to ischemia and
irreversible damage to the renal parenchyma. It is a rare condition with incidence rates estimated at 0.004%-
0.007% [14]. Patients are usually between 60 and 70 years of age and typically present with nonspecific
symptoms, including acute onset flank (50%) or abdominal pain (53%) accompanied by nausea (16.9%),
vomiting (13%), and fever (10%) [14, 15]. One of the common presenting signs of RI is hypertension, which
occurs due to ischemia-mediated Renin release. Other signs include lumbar tenderness and abdominal
tenderness [16]. Due to its rarity and nonspecific presentation, RI is frequently misdiagnosed or diagnosed
late; however, more recent studies report higher incidences, likely due to the more widespread use of
abdominal CT to evaluate abdominal pain [17].

Laboratory findings include leukocytosis, elevated LDH, elevated CRP, and microscopic hematuria [14,15].
Serum creatinine may initially be normal, then increase in the few days after the event [15]. Most patients
will initially undergo a non-contrast CT scan of the abdomen to evaluate for more common pathologies of
abdominal pain, including nephrolithiasis, pyelonephritis, and gastrointestinal conditions. If these tests are
unrevealing, the next step would be a CT angiography scan, which is the test of choice to assess for renal
infarction. RI typically appears as a wedge-shaped perfusion defect and, in some cases, is accompanied by
perirenal stranding due to preserved capsular circulation [15,17].

Renal infarction is most associated with cardiac conditions, especially atrial fibrillation. Other causes
include valvular heart disease, ischemic heart disease, endocarditis, hypercoagulability disorders,
hematologic disorders, and idiopathic [14,18]. Although atrial fibrillation was the most commonly reported
risk factor, more recent studies conducted by Bourgault et al. reported the most common cause of RI to be
renal artery disease (30.8%), including renal artery dissection, FMD, and Ehler-Danlos syndrome, as
compared to 24.5% of RI which was attributed to cardiac origin [14]. Another study by Bolderman et al.
found no evidence of cardiac disease in 59% of patients; however, did observe a high incidence of heritable
thrombophilia and elevated homocysteine levels [16].

After a diagnosis of RI is made, patients should obtain an EKG, an echocardiogram, Holter monitoring, and a
hypercoagulability workup to evaluate for potential etiologies [16]. The optimal treatment is debatable and
is affected by many factors, including the etiology of renal infarction, ischemia time, presence of collateral
blood flow, and pre-existing kidney disease [19]. Options include initiation of anticoagulation with Heparin,
then transition to Coumadin or the initiation of newer-generation oral anticoagulants, surgical
thrombectomy, systemic thrombolysis, and catheter-directed thrombolysis (CDT), which is more commonly
reserved for patients within the first 12-24 hours after diagnosis [19]. In patients with evidence of
thromboembolic disease, the most common treatment of choice is anticoagulation. Patients with an early
diagnosis, evidence of bilateral ischemia, or solitary kidney should be considered for revascularization
therapy, as mentioned by Sepulveda et al. [15].

Unfortunately, there are currently no clinical trials that have evaluated those different treatment modalities
and their outcome. A study conducted by Silverberg et al. evaluating surgical revascularization or CDT
revealed that even if the blood flow is restored as confirmed by CT angiography, this did not translate into
improvement in kidney function [19]. In contrast, a study conducted by Sepulveda et al. revealed that four
out of five patients who received curative treatment with endovascular procedures and thrombolysis,
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thromboaspiration, or stenting were associated with significant improvement in renal function [15]. More
studies are needed to compare these different strategies and their outcomes.

The most common sequelae of RI are a decline in kidney function and persistent hypertension. Interestingly,
our patient developed hypertension during her hospitalization and was initiated on ACE inhibitors for blood
pressure management, in addition to Apixaban for anticoagulation.

Conclusions

In this case report, we presented a case of renal infarction as an initial presentation of FMD, a combination
that has been reported only a few times. Additionally, our patient had very mild FMD based on imaging,
making it even more of an unusual cause of renal infarction. More studies are needed to outline the
connection between these two conditions and the management implications.
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