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Case Report

Treatment of Atheroembolization
With Corticosteroids

Samuel J. Mann and Thomas A. Sos

Aortic atheroembolization is a feared complication of in- angioplasty, resulting in rapid and sustained improvement
vasive procedures such as arteriography, often leading tm renal function. The implications of this observation are
devastating complications including renal insufficiency.discussed. Am J Hypertens 2001;14:831-834 © 2001
To date, even in cases with evolving renal failure, there isAmerican Journal of Hypertension, Ltd.

no recommended treatment. This case report describes the

successful treatment with corticosteroids of a patient withKey Words: Atheroemboli, renal artery stenosis, ath-
deteriorating renal function after renal arteriography anderosclerosis, renal failure, renal angioplasty.
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widely recognized complication of arteriography, 5

lthough iodinated contrast nephropathy is aCase Report
A dl’he patient, a white man, initially presented in 1993, at th%

a less frequently considered but much more feare . .
: SO .. “"age of 73 years, with recent onset hypertension, headachg,
and damaging complication is cholesterol embolization, 3
o : shortness of breath, and edema. He was a nonsmoker, aid
also called atheroembolization. Although it may occur -

o . had a serum cholesterol 215 mg/dL, with an HDL choles£
spontaneously, it is seen more frequently after manipula; °

tion in the aorta during arteriographic and interventionalterOI of 65 mg/dL. Serum creatinine was 1.1 mg/dL. 8

(o]

: : . - . . Renal arteriography, performed at another institution2

procedures, and is associated with compllcatlonsmcludmge grapny, p D
renal insufficiency, ischemia of the intestinal tract, and

vealed a 99% ostial right renal artery stenosis; angiog
peripheral vascular insufficiency with claudication, digital E:Zzg “ﬁﬁ satlgﬁtin:g,ev?/a:?ﬁ:(r:lcssrigurgédsstctﬁss ?rizlmigglr%
pain, or gangrene. _and resulted in elimination of edema and shortness of
The process is self-limited in some, but progressive i, o1y A 5004 stenosis of the left renal artery was alses
other patients, often leading inexorably to renal failure. Apgteq put intervention was not believed indicated. Thes
high mortality rate has also been reportedvet, despite  patient's blood pressure (BP) decreased from 190/100 mia
the serious prognosis and regardless of the severity of thlqg to 150/70 mm Hg after the procedure. The serum
individual case, there is no recommended treatment b&s eatinine was 1.1 mg/dL. =
yond avoidance of unnecessary invasive vascular proce- | 1996, hypertension recurred and a renal scan now
dures, and discontinuation of anticoagulants, which actureyealed reduced function in the left kidney (29% uptake§
ally aggravate the conditich. v 71% in the right kidney) with delayed excretion. Left
Case reports have suggested that treatment with cortienal function deteriorated further on repeat scan with
costeroids might be of value in managing the disoftfer. captopril. The serum creatinine was 2.0 mg/dL. There:
The rationale for this intervention is the amelioration of were no cardiovascular symptoms. On finasteride (5 mg)E
the inflammatory reaction that occurs at the site of emboterazosin (2 mg), and amlodipine (5 mg), the patient's BP
lization in distal arteries, allowing host mechanisms towas 170/90 mm Hg. Arteriography revealed a tight left
ultimately clear the microemboli and avoid progressiverenal artery stenosis and left renal artery angioplasty,
and irreversible ischemia. without stenting, was performed without complications.
In this case report, the successful treatment with corticoThe stented right renal artery was noted to be widely
steroids of a patient with manifestations of atheroemboli ispatent. Blood pressure returned to normal and serum cre-
reported. The case offers hope that treatment with corticosteatinine decreased to 1.6 mg/dL.
roids early in the course of atheroembolization can be of In November 1999, the patient’s BP had increased from
value in preventing irreversible ischemic manifestations. 110-140/70 mm Hg to 180/105 mm Hg. The patient was
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FIG. 1. Blood urea nitrogen level (A) and serum creatinine level (B) before and after renal angioplasty. S
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taking 7 mg daily of terazosin and was asymptomaticblood urea nitrogen (BUN) was 53 (Fig. 1). There was 6%§
except for chronic nocturia. The serum creatinine had beeaosinophilia, and the sedimentation rate was 6 (normal).®
in the range of 2 mg/dL (Fig. 1). Because of the new claudication, petechial rash of the
Repeat arteriography on November 29, 1999, revealeteet, marked increase in serum creatinine, and eosino-
bilateral renal artery stenosis, with a 100 mm Hg and 6(hilia, a presumptive diagnosis of atheroembolization was
mm Hg gradient in the right and left renal artery, respec-made. Given the marked and rapid increase in serum
tively. Atheromatous lesions were noted in the abdominatreatinine, the high risk of progressive renal failure, and
aorta. Bilateral angioplasty, with stenting of the left renalthe absence of any proven effective therapy, the decision
artery, was performed without difficulty or complication. was made to offer the patient a trial of oral prednisone
The serum creatinine increased to 2.5 mg/dL the day aftetherapy, and a daily dose of 50 mg was prescribed.
the procedure, and returned to 2.1 mg/dL the next day The patientwas seen 5 days later and reported improve-
(Fig. 1). ment in the claudication and appetite. He complained of
On revisit on December 10, 1999, the patient com-persisting pain in the sole of his left foot, where an
plained of new bilateral two block calf claudication and a ecchymotic lesion was noted. His BP was 146/90 mm Hg.
slightly diminished appetite. On examination, the BP wasThe pedal rash was slightly improved. The serum creati-
150/90 mm Hg. A petechial rash was noted on the dorsunmine had fallen to 3.2. The BUN was 60. Amlodipine (5
of both feet. The serum creatinine was 3.9 mg/dL and theng daily) was added to the terazosin.
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The prednisone was continued and slowly tapered athis disorder. In some patients, a gradual decline in renal
summarized in Fig. 1. The petechial rash, claudicationfunction is observed, which resolves spontaneously in
and pain on the sole of his foot all resolved. Pain in thesome, and progresses inexorably to renal failure in others.
first digit of the left foot resolved over a period of 2 In other cases, particularly those with more rapid decline
months. The BP remained 115/70 mm Hg and the amloef renal function or with manifestations of systemic em-
dipine was stopped. bolization affecting lower extremities, gastrointestinal

One year after the angioplasty, the patient remaindract and kidneys, the prognosis appears particularly poor.
asymptomatic with a BP of 135/80 mm Hg, a serum Despite the poor outcome associated with this disorder,
creatinine of 1.8 mg/dL, and a BUN of 34 mg/dL. the current standard of care consists of watchful waiting.
There have been no controlled trials of any therapeutic
intervention. Case reports have suggested that cholesterol-
lowering drugs might be helpfdf whereas anticoagula
The atheromatous aorta is ulcerated, crystal-laden or linetion, which favors dissemination of cholesterol crystals
by friable atheromatous debrsThe risk of atheroemboli  from aortic plaque into the peripheral circulation, is harm-g
increases in proportion to the severity of the atheroscleroful and is therefore, contraindicatéd. 5
sis® Macroemboli may arise from thrombus originating in ~ Another intervention that has been considered is cortiéé
atheromatous ulcers, or from dislodgement of atheromaeosteroid therapy, based on the ability of corticosteroids t&
tous plaqué. Microemboli are plateletfibrin emboli or reduce vascular inflammatory reactions. In a report of &
cholesterol crystal$.Interstitial inflammation and gener patients, prednisone (60 mg daily) or methylprednisoloné
alized vasculitis have been postulated to ocowith large (80 mg daily), given for 5 days resulted in rapid and§
crystals surrounded by neutrophils, eosinophiles, macrodramatic improvement in manifestations of peripheral em
phages, and platelets, and small crystals engulfed by maolization? Another case report describes improvement inm;
rophages. By 2 to 4 weeks, crystals are embedded inrenal function enabling the patient to discontinue dialysis3
multinucleated giant cells and smooth muscle cells. At 1 tavithin 20 days of initiating corticosteroid therapy, with £
2 months crystals may become extruded out of the vess@ventual restoration of his baseline creatinine of'2.B
lumen and buried in the adventitia, or remain in the lumenanother case report, prednisone given at 50 mg daily al
embedded within organized thrombus that may recanaresulted in improvement in renal functiof.
lize! Crystals have been shown to persist for up to 9 Others, however, have reported no beréfit!In these
months’ reports, 7 patients received corticosteroids, but died

Arterial lumina are eventually occluded by accumula-shortly afterward. These appear to be cases of massi\%e
tion of cells and other materiéllin the kidney, atheroem embolization, with treatment given late in the course of thes
bolization leads to ischemia in glomeruli, ultimately with disease. Dosage and duration of treatment were not res
hyalinization and sclerosis, and interstitial fibrois. ported. Although these case reports suggest that treatmegt

The natural history of this atheroembolic process isat a late stage may be futile, they don’t preclude thé;
characterized by considerable morbidity and mortality. Inpotential benefit of corticosteroid therapy at an earliele
one review, 179 of 221 patients had a fatal outcGrEgen  stage. e
excluding cases from pathologic series, the survival rate In the patient presented in this report, the diagnosis of
was only 279 In another review of 52 patients with atheroemboli was based on the marked and sustainefx)j
creatinine increase attributable to biopsy-documentedncrease in serum creatinine, the petechial rash, persisti
atheroemboli, 33 (63%) eventually required hemodialysisjschemic pain in the foot and toe, the eosinophilia and thg
and 38 (73%) died within 6 montHsSix patients experi  antecedent arteriographic procedure. Given the rapid ing
enced improvement in renal function after a period of 42crease in the patient’'s serum creatinine, rapid progression
to 122 days. Another review of 22 patients reported to renal failure was a major concern, prompting the deci-
elevation in serum creatinine in 14, with 8 progressing tosion to perform an n-of-1 experiment and administer pred-
dialysis, and 6 ultimately experienced improvement innisone. The rapid response observed argues for greater
their renal functiorf. One patient was able to discontinue consideration of this intervention.

Discussion

Uum

Je/q[e/u80'dno

hemodialysis. Fourteen of the 22 dietl Another review The alternative diagnosis of contrast nephropathy was
reported that 80% of patients with the disorder progress t@onsidered but was believed to be unlikely for several
renal failure® reasons. First, the patient’'s creatinine was at baseline 2

It is likely that reported cases are biased in terms ofdays after the procedure, at a time when the effect of
selection of more severe patients. Suggestive of this, itontrast nephropathy on renal function is usually evident.
one small series of 6 patients, renal function improved inFurthermore, azotemia due to contrast nephropathy usu-
5.9 However, even in this report, renal function failed to ally remits within 2 weeks® whereas in this case, it
return to its baseline level in 5 of the 6 patieRtsever persisted for more than 6 weeks. Finally, the total dose of
theless, even with such a bias, it is clear that the morbiditycontrast injected during arteriography and angioplasty was
and mortality associated with atheroembolization is high.60 mL of iodinated contrast with the concentration of 160

Clinical experience suggests a spectrum of severity ofng of iodine/mL (30%), which is equivalent to 30 mL of
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320 mg of iodine/mL (60%) contrast, a dose highly un-2.
likely to produce contrast nephropatHy.

A controlled trial of corticosteroid therapy has never
been performed, and unfortunately is unlikely to be per-—
formed in the near future. In the meantime, given the high
morbidity and mortality of the disorder and the absence of.
known effective treatment, cases such as this suggest that
the risk of an empiric trial of prednisone is warranted.
Even in the absence of a biopsy, a presumptive clinicab:
diagnosis can be made based on variables that include
cutaneous manifestations, eosinophilia, elevated sedimen-
tation rate, and otherwise unexplained deterioration of,
renal function in a setting suggestive of atheroemboli, such
as arteriography? The drug could be discontinued after 2 8.
or 3 weeks in nonresponders, minimizing the potential
adverse effects of failed treatment. In responders, treat-
ment could be tapered more gradually, over several wee
or months. Optimally, a registry could be formed to which ,,

the results of such trials could be communicated, to doc-

ument the responses and to help determine if a multicenter

controlled trial is warranted. 11.

In conclusion, a patient has been presented in which
oral corticosteroid therapy led to rapid improvement in
manifestations of systemic atheroembolization, including,12
most notably, restoration of baseline renal function. Be-

cause a controlled trial is not likely to be performed in the 13

near future, empiric n-of-1 trials might be the only means
to test the efficacy of corticosteroid therapy in this other-

wise grave but untreated vascular complication. 14.
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