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Sir,
Blue toe syndrome is caused by any one of several disor-
ders, including cardiac embolism, hyperviscosity syndro-
me, hypercoagulable states, and vasculitis. Cholesterol 
crystal embolism (CCE) is known to be another major 
cause of this syndrome, which is associated with pain and 
a bluish discolouration of the toes (1). Its course is limited 
to the lower limbs and appears relatively benign, but a 
disseminated cholesterol embolism is a life-threatening 
condition (2). Renal failure is the most common fatal 
complication of CCE. We report here a case of blue toe 
syndrome associated with a CCE together with severe 
renal dysfunction, which was successfully treated with 
prostaglandin E-1 (PGE-1). 

CASE REPORT

A 77-year-old man was referred to our department with 
a 1-month history of painful small ulcers bilaterally on 
the fifth toe and livedo reticularis, fishnet-like erythema 
on the toes (Fig. 1) and soles. He had ischaemic heart 
failure and underwent percutaneous transluminal 
coronary angioplasty (PTCA) in April 2005. Both 
his toes became mottled purple of livedo reticularis, 
accompanied by pain. Blood urea nitrogen (BUN) 

subsequently increased to 15.0 μmol/l and serum  
creatinine to 274.0 μmol/l over the normal values 
within 2 months after PTCA. 

Among the laboratory tests conducted in June, the 
results of an analysis of anti-phospholipid antibodies, 
pro-thrombin time, and activated partial thromboplastin 
were normal. Tests for antinuclear antibody, cryoglobu-
lin, and anti-neutrophil cytoplasmic antibody produced 
negative results. The ankle–brachial pressure index 
was normal. Echocardiography did not reveal a cardiac 
source of embolism. Thoraco-abdominal computed to-
mography showed an irregular aorta with no aneurysm. 
An excision biopsy of the right fifth toe obtained from 
the area of a purplish erythema showed a cholesterol 
crystal cleft within the lumen of a small artery (Fig. 
2). A renal biopsy was not performed. Based on these 
histological findings and on the clinical features, a dia
gnosis of CCE was made.

In July, BUN and creatinine levels rose to 18.9 μmol/l 
and 415.5 μmol/l, respectively. Treatment with an in-
travenous infusion of PGE-1, 10 μg/day given every 
other day, was initiated. BUN and creatinine levels fell 
to 13.2 μmol/l and 335.9 μmol/l, respectively, after a 
period of 2 months. Renal failure did not progress to a 
level that would have required haemodialysis; livedo re-
ticularis was eliminated; and the ulcers on both fifth toes 
healed. The PGE-1 treatment is currently maintained.
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Fig. 1. Ulcer and livedo reticularis on the toes.
Fig. 2. The skin biopsy specimen contained cholesterol crystal clefts (arrows) 
within the occluded small vessel.
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DISCUSSION

CCE is a systemic disease caused by distal showering 
of cholesterol crystals after angiography, arterial 
catheterization, or major vessel surgery (3). The lo-
calized cutaneous presentation is known as blue toe 
syndrome. Renal insufficiency is the most common 
and the severest systemic complication, and progres-
sive renal dysfunction is one of the major causes of 
death. Cholesterol emboli may also occur in patients 
treated with oral anticoagulants (4). It is known that 
warfarin potassium can produce blue toe syndrome. If 
such a patient takes warfarin, the medication should be 
suspended immediately (2, 5). 

CCE may be diagnosed from the clinical symptoms 
following a PTCA procedure, and a skin biopsy showing 
cholesterol crystals in a small artery is crucial for the 
diagnosis (6, 7). 

Various therapies have been attempted, including admini
stration of corticosteroids and anti-platelet agents, but no 
treatment is known to be currently available. In many 
cases, renal failure from CCE requires haemodialysis (8). 
Funabiki et al. reported that up to 50% of the patients with 
CCE required dialysis and 33.3% succumbed (8). 

PGE-1, a vasodilator, anti-platelet agent and a stimu-
lator of angiogenesis, has been used for the treatment of 
arterial occlusive diseases (9, 10). Some patients with 
CCE have been treated with PGE-1, but its efficacy 
is controversial (10). Radauceanu et al. (12) reported 
that prostacyclin (prostaglandin I-2) was beneficial for 
cutaneous manifestations of CCE. Although the efficacy 
of treatment with PGE-1 in renal failure due to CCE 
has not been reported before, it was effective enough 
to prevent our patient from requiring haemodialysis. 
Administration of PGE-1 may be recommended as the 
initial treatment to prevent deterioration of renal func-
tion in the systemic type of CCE. 
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