
Spontaneous Renal Cholesterol Crystal Embolism In A 
Patient with Functionally Solitary Kidney 

ABSTRACT

Renal cholesterol crystal embolism (also called renal atheroembolism) is a cause of acute kidney injury with increasing frequency. 
It is usually seen in patients older than 60 years of age with diffuse atherosclerotic disease. Although it develops usually follow-
ing vascular interventions; it may occur spontaneously. It presents with partial or total occlusion of small arteries due to distal 
embolization from cholesterol crystals from ruptured atherosclerotic plaques. It is in fact a part of systemic disease called choles-
terol crystal embolization disease affecting kidneys, eyes, brain and gastrointestinal system. Livedo reticularis, especially purple 
discoloration of toes are clues for diagnosis. The pathognomonic finding of renal cholesterol crystal embolism is the cholesterol 
crystal clefts in renal biopsy specimen. Herein, we present a atypical case of acute kidney injury due to spontaneous cholesterol 
crystal embolization in a patient with functionally solitary kidney.
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Tek Böbrekli Bir Hastada Sponran Renal Kolesterol Kristal Embolisi

ÖZET

Renal kolesterol kristal embolizimi (renal ateroembolizim) akut böbrek hasarının artan nedenlerinden biridir. Genellikle yaygın 
aterosklerozu olan 60 yaşının üzerindeki hastalarda görülmektedir. Vasküler girişimler sonrasında ortaya çıkabileceği gibi spontan 
olarak da meydana gelebilir. Rüptüre aterosklerotik plaklardan serbestleşen kolesterol kristallerinin distaldeki küçük arterleri to-
tal yada parsiyel olarak tıkaması sonucu ortaya çıkmaktadır. Aslında sistemik bir hastalık olan, böbrekler, gözler, beyin ve gastro-
intestinal sistemi tutabilen kolesterol kristal embolizimi hastalığının bir parçasıdır. Livedo retikülaris ve ayak parmaklarında mor 
renk değişiklikleri hastalığın ipuçları olabilir. Renal kolesterol kristal emboliziminin patognomonik bulgusu böbrek biyopsisinde 
kolesterol kleftlerinin gösterilmesidir. Bu yazıda fonksiyonel olarak tek böbrekli bir hastada spontan kolesterol kristal embolisine 
bağlı gelişen bir akut böbrek hasarı olgusu sunduk.
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INTRODUCTION

Renal cholesterol crystal embolism (RCCE; also called 
renal atheroembolism) is one of the reasons of acute 
kidney injury with increasing frequency. It usually oc-
curs in patients older than 60 years of age with diffuse 
atherosclerotic disease (1). RCCE usually follows vascu-
lar interventions like arteriography, angioplasty and ma-
nipulation of aorta and other big vessels during vascular 
surgery (2,3). But some of the cases develop sponta-
neously (4,5). RCCE is in fact a part of the cholesterol 

crystal embolization disease. Cholesterol crystal embo-
lization disease presents with partial or total occlusion 
of small arteries due to rupture and then embolization 
of the content of an atherosclerotic plaque (6). It is a 
multisystemic disease affecting kidneys, eyes, skin, 
brain and gastrointestinal system. Livedo reticularis, 
especially purple discoloration of the toes are clues for 
the diagnosis. The pathognomonic finding of RCCE is the 
demonstration of crystal clefts in renal biopsy specimen 
(7). Herein we present a case of acute kidney injury 
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secondary to spontaneous RCCE in a patient with hyper-
tension, ischemic heart disease and functionally solitary 
kidney.

CASE

A fifty-nine years old man admitted to the clinic due to 
abdominal pain and decreased amount of urine. The ab-
dominal pain which was more prominent on the left side 
of the abdomen started suddenly four days ago and was a 
continuous pain. The laboratory tests in another center 
revealed that urea (140 mg/dl) and creatinin (7.6 mg/dl) 
levels were elevated. Then he was referred to our clinic 
where the urinary system ultrasonography revealed the 
sizes of the left and the right kidneys as 111x73 mm and 
76x32 mm, respectively, with the echogenity of both 
kidneys increased. He was admitted to the nephrology 
clinic after a trial of parenteral fluid infusion and forced 
diuresis due to continuing symptoms and oliguria. He 
had hypertension for three years and had coronary stent 
implantation after angiography two years ago. He had a 
history of smoking for ten years and was using lisinopril, 
hydrochlorothiazide, diltiazem and acetyl salicylic acid 
at the time of admission. There was no history of noc-
turia; use of nonsteroid anti-inflammatory agent or any 
other drug with potential nephrotoxicity; and any clue 
for diseases that may be associated with dehydration. 
The physical examination findings were normal except 
blood pressure of 160/90 mmHg, tenderness on the left 
upper quadrant of the abdomen and tenderness of the 
left costovertebral angle. Normal sinus rhythm was ob-
served on electrocardiography. There were aortic calci-
fications on plain chest graph. Urine analysis revealed 

proteinuria that was 1+ with dipstick examination; and 
many erythrocytes on microscopic examination of the 
sediment. The pathological biochemical results were as 
follows: Urea: 150mg/dl; creatinin: 9.1mg/dl; lactate 
dehydrogenase: 1294IU/ml; parathyroid hormone: 36 
pg/ml; leukocyte count: 8900/mm3; hematocrit: 37% 
and sedimentation rate: 52 mm/hour. The antibody for 
hepatitis C virus was positive. Doppler ultrasound of the 
renal vasculature was normal. Antinuclear and anticar-
diolipin antibodies were negative; and complement lev-
els were within normal limits.

Lisinopril and hydrochlorothiazide combination was 
stopped due to acute kidney injury. And the dose of dil-
tiazem was increased. Doxazosine and nifedipin were 
added to the treatment schedule for the control of 
blood pressure; and atorvastatin which was stopped by 
the patient was restarted. He had hemodialysis treat-
ment due to oliguria. He had an attack of upper gastro-
intestinal bleeding requiring transfusion of five units of 
packed red cells after the second hemodialysis session. 
Two actively bleeding ulcers were seen in the antrum 
and minor curvature in endoscopic examinations during 
which sclerotherapy was performed in the same session; 
and acetylsalicylic acid was stopped.

After a follow-up period of three weeks with hemodialy-
sis renal biopsy was performed due to lack of recovery 
of renal functions. Eight of the total 18 glomeruli seen in 
the biopsy specimen were globally sclerotic. Capillaries 
were open and the basal membranes had normal thick-
ness in nonsclerotic glomeruli. There was scattered in-
filtration of the interstitium with mononuclear cells and 
also fibrosis. There was hyalinosis of the arterioles. A 
cholesterol crystal cleft was observed in the lumen of a 
large vessel (Figure). Immunofluorescence examination 
was normal and there was no staining with Congo dye.

He was diagnosed as spontaneous RCCE superimposed 
on primary nephrosclerosis. His renal functions did not 
improve during follow-up and he is still on hemodialysis 
program three times a week.

DISCUSSION

With the increasing incidence of cardiovascular disease 
and so, vascular interventions; RCCE became a more 
frequent reason for acute kidney injury. It usually oc-
curs in patients older than 60 years of age with diffuse 
atherosclerotic disease (1).The incidence was reported 

Figure. Cholesterol cleft in a large artery.
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to be 7.1% in a study examining 259 patients older than 
60 years who were biopsied due to acute kidney injury 
(8). Although RCCE develops usually following vascular 
interventions like arteriography, angioplasty and ma-
nipulation of aorta and other big vessels during vascular 
surgery; it may occur spontaneously as in the presented 
case (2-5). Rare cases due to anticoagulant drugs and 
thrombolytic drugs have been reported (9, 10). The in-
cidence of atheroembolic disease after angiography is 
not known exactly. It was reported to be 2% in a review 
examining patients who had renal angiography (11). The 
incidence of atheroembolism after diagnostic cardiac 
catheterization was reported as 1.4% among 1786 pa-
tients younger than 40 years; and the incidence of acute 
kidney injury due to renal atheroembolism was reported 
to be 0.9% (12).

Cholesterol crystal embolization disease is charac-
terized usually by multiple emboli to small arteries. 
Cyanosis of the toes, livedo reticularis and gastrointesti-
nal symptoms support the diagnosis in suspected cases. 
Eosinophilia, eosinophiluria and hypocomplementemia 
are the laboratory findings suggestive of RCCE. The 
laboratory findings are especially important in patients 
without recent aortic intervention or extra renal findings 
like in the presented case (13); but it should be kept in 
mind that eosinophilia and eosinophiluria may be seen 
with acute interstitial nephritis and systemic vasculiti-
des. The prevalence of eosinophilia and eosinophiluria 
have been reported from 14% to 67% in the literature 
(2, 3). Hypocomplementemia has been reported as 39% 
in one series (14) while as lower in another study (15). 
Eosinophilia and hypocomplementamia are expected to 
resolve within a week if the atheroembolism does not 
recur (2, 13). There was no hypocomplementemia, eo-
sinophilia or eosinophiluria in our case. This could be 
related with the delayed admission of the patient to our 
clinic namely at least four days.

The renal disease associated with cholesterol crystal 
embolization may present in the form of acute, sub-
acute or chronic disease according to the amount of 
crystal embolized (2, 3, 15-17). Acute form is promi-
nent deterioration in renal functions 1-2 weeks after 
the insulting procedure due to massive embolism. The 
subacute form which is the most common type, pres-
ents with progressive decline in renal functions weeks 
after the triggering event with periods of stable course. 
The least frequent form is the chronic form which has 
a clinical presentation similar to ischemic nephropathy 

and nephrosclerosis i.e. chronic stable renal failure. 
The rapidly progressive clinic and the degree of renal 
failure which required hemodialysis in the presented 
case is consistent with the acute form of the disease. 
Although the presence of left loin pain, hematuria and 
elevated lactate dehydrogenase levels are clues for a 
possible renal artery thromboembolism; normal findings 
on renal Doppler ultrasound, lack of arrhythmia and the 
renal biopsy findings that did not revealed infarct all 
support the diagnosis of RCCE.

Whatever the clinical presentation is, renal biopsy is 
mandatory for the diagnosis. Although percutaneous re-
nal biopsy provides small samples of tissue, more than 
75% of cases can be diagnosed with this method (18). 
We detected scattered mononuclear inflammatory cells 
and fibrosis in the interstitial field and cholesterol cleft 
in one large artery (Figure).The biconvex needle shaped 
cleft in the occluded artery is the pathognomonic find-
ing of RCCE (2,19). Perivascular inflammatory reaction 
involving eosinophils accompany frequently the intra-
luminal lesions (20). The differential diagnosis involves 
ischemic acute tubular necrosis and contrast nephropa-
thy besides renal artery embolism and diseases associ-
ated with eosinophiluria that was mentioned before. 
Contrast nephropathy and ischemic acute tubular ne-
crosis are expected to be reversible within 4-21 days of 
the treatment or removal of the offending factor.

There is no specific treatment for RCCE and prophylactic 
measures are of prime importance. The primary point 
is to narrow the indications for angiography and other 
vascular interventions in patients suspected to have se-
vere atherosclerosis (21, 22). It is advisable to use non-
invasive diagnostic methods or to use upper extremities 
in strongly indicated cases. Antiaggregant and statin 
treatment for underlying heart disease, control of blood 
pressure, cessation of smoking and glycemic control in 
diabetic patients are advised as secondary prophylaxis. 
Secondary prevention after an insult involves cessation 
of anticoagulant treatment if it was given (23). The pre-
sented patient was not using anticoagulants; and was 
not given heparin due to the suspected RCCE and the 
attack of gastrointestinal bleeding during his follow-up.
The leading point in supporting care of these patients 
is the control of blood pressure. Uncontrolled acceler-
ated hypertension is frequent in the course of RCCE (14, 
17, 24). We needed to add drugs to control blood pres-
sure also. Although the evidence is not strong enough, 
statins are recommended due to their plaque stabiliz-
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ing effect (25, 26). Other components of the supportive 
therapy are nutritional support and dialysis when nec-
essary. Although there are reports showing the benefit 
of steroid therapy (22, 27), we did not give steroid to 
our patient due to positive hepatitis C serology, recent 
gastrointestinal bleeding and the chronic changes in the 
biopsy specimen.

Unfortunately, the prognosis is not good and reflects the 
severity of the underlying vascular disease (2, 28). In a 
series of 354 patients; after two years of follow-up 33% 
of patients reached end stage renal failure while 28% of 
them died (3). In conclusion; RCCE should be thought 
as part of the differential diagnosis in elderly patients 
with atherosclerosis presenting with acute kidney injury 
in spite of lack of a triggering vascular intervention and 
diagnostic physical and laboratory findings.
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