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Early Diagnosis and Management of Cholesterol Crystal Embolization

Satoko SHIOMI and Takeshi KIHARA
Showakai Hospital

Cholesterol crystal embolization (CCE) is a systemic embolism caused by breakdown of an atheromatous
plaque in the aortic wall, and causes diverse clinical symptoms. This embolism occurs in patients with advanced
arteriosclerosis, and is commonly induced by anticoagulant therapy, endovascular catheter procedures and car-
diovascular surgery. CCE poses a great diagnostic challenge. Even if the patient is correctly diagnosed with CCE,
currently there is no directly and significantly effective therapy for CCE. As a result, even when there is a re-
quest for blood purification therapy, the disease cannot be managed satisfactorily and prognosis is often poor.

However, small-dose steroid therapy, combination therapy with steroids and plasma exchange, and combina-
tion therapy with steroids and LDL apheresis have recently been reported to be effective in some cases.

In this report, we examined the recent diagnosis and treatment of CCE from our own case and cases re-
ported in the literature. With regard to treatment, any of the above-mentioned therapies can be expected to be
effective. As a final remark, early diagnosis, for example by skin biopsy, is indispensable to achieve adequate

therapeutic effect.
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Table 1 Clinical findings and characteristics of CCE patients

Interval ..
. . . . to on set Clinical features
Author  Age Sex Prior medical probrem Inciting event/Anticoagulant of renal Skin/Renal failure/Others
CCE

Oe 73 M HT,CI thrombolysis 5 months +/+/HT
Motegi 67 M HT, HL, DM, AMI, CI CAG, PTCA/heparine, aspirin 1 month +/+ /diarrhea, clouding consciousness
Nakazawa 73 M HT, DM, AP, AAA, CAS CAS (stenting)/argatroban 20 days +/+
Koga 77 M HT, DM, af, AAA,SSS CAG 3 months —/+

5 M PAD, HT, DM, HL, af, CABG, mitral annuloplasty, 3 months +/+

CAD, MR CAG

Matsumura 68 M HT,CI warfarin — +/+
Hida 63 M HT, HL, CAD CAG/warfarin, heparine 8 days a— 6 + /cardiac failure, respiratory failure,
Nemoto 65 M HT, HL, AP, AAA CAG, PTCA 1 month +/+/HT, retinal emboli
Nakahama 55 M HT, DM, AMI, AAA, angiography, CAG, PTCA, 1 month —/+/nausea, mild fever, right lumber

CRF, ASO

aneurysm resection, bypass pain

HT: hypertention, AAA: abdominal aortic aneurysm, DM: diabetes mellitus, AMI: acute miocardial infarction, SSS: sick sinus syn-
drome, CI: cerebral infarction, CAD: coronary artery disease, PTCA: percutaneus transluminal coronary angioplasty, CAG: coro-
nary angiography, AP: angina pectoris, CAS: carotid artery stenosis, af: atrial fibrillation, CABG: coronary artery bypass grafting,
PAD: peripheral artery disease, CRF: chronic renal failure, GU: gastric ulser.
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Table 2 Clinical course and initial dose of corticosteroids and other medications

Serum creatinine

Eosinophils (%)/ Hi: ic . Outcome
Author %ii?{l \\,':111111:// Oil) tgjp(;(l)irft()) diigggis Steroid therapy Others Skin/Renal function/Others
At last follow up
Oe 1.25/5.48/2-25 8.7%/ skin PSL 500 mg for 3 days, PG, cilostazol improved/improved
PSL 20 mg
Motegi 1.0/5.8/HD 9.8%/ skin PSL 30 mg vasodilator ~ improved/not improved/
other symptoms improved
Nakazawa NS/4.0/2.3 15.9%/ (-) PSL 20 mg vasodilator  improved/improved
Koga NS/3.7/20 15%/ kidney PSL 30 mg (04 mg/kg) PG (—)/improved
1.0/1.8/10 7%/ skin PSL 30 mg (0.4 mg/kg) improved/improved
Matsumura 1.7/55/<2 9%/999 skin PSL 15 mg statin improved/improved
candesartan
Hida 08/CHDF, HD/20  1.7%/1,530 (-) methyl predonisolone improved/improved/
1 g for 3 days other symptoms improved
Nemoto 1.0/56/3.0 49%/ (—) PSL 30 mg PG, statin improved/improved

Nakahama 2.1/105/39 235%/2.378 (—)

PSL 15 mg (0.3 mg/kg)

(—)/improved/other symp-
toms improved

PSL: predonisolone, CHDF: continuous hemodiafiltration, PG: prostagrandin, HD: hemodialysis, NS: not stated.

Table 3 Clinical findings and characteristics of CCE patients

Prior medical
Author  Age Sex probrem

Inciting event/Anticoagulant

Interval to
on set of
renal CCE

Clinical features
Skin/Renal failure/Others

Hasegawa@ 65 M HT, TAA, gout PTCA, aortic bypass
@ 70 M HT, DM, AMI, CI PTCA
® 77 M HT, AP, gout PTCA, IADSA
@ 76 M CIL AAA, oldTb none
Ono 65 M HT,DM, AAA  aspirin
Enomae 74 M HT, af aspirin, warfarine
Okazaki 63 M AMI, AP CAG, PTCA
73 M AMI CAG, PTCA
Sanai 76 M CAD CABG
Tamura 68 M HT, AP, diabetic CAG
nephropathy
Daimon 66 M HT, AAA CAG
Tunoda 68 M HT, DM CAG, CABG/warfarin
68 M femorz}l artery
stenosis
Biesenbach 55 M HT, HL, CAD CAG
This case 66 M HT, DM CAG, PCI

13 days +/+ /gastric ulser, retinal emboli

4 months +/+ /lung infiltrated shadow

+/+ /lung infiltrated shadow

+/+ /lung infiltrated shadow/remarkable HT
+/+/diminished appetite, general fatigue
+/+

2 days +/+

18 days +/+

2 months +/+

3 months +/+/diminished appetite, general fatigue

1 month

25 days +/+/low grade fever, abdominal pain
1 month +/+

PTA, CAG, angiography/warfarin 6 months +/+

—/+/HT crisis
+/+ /cerebral infarction, retinal emboli

1 month
16 days

HT: hypertension, AAA: abdominal aortic aneurysm, TAA: thoracic aortic aneurysm, DM: diabetes mellitus, AMI: acute miocardial
infarction, CL: cerebral infarction, CAD: coronary artery disease, PTCA: percutaneus transluminal coronary angioplasty, CAG: coro-
nary angiography, IADSA: intraarterial digital subtraction angiography, AP: angina pectoris, af: atrial fibrillation, CABG: coronary

artery bypass grafting, PCL: percutaneous coronary intervention.
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P64 H ABRICZZ L72RE ST, [iF creatinine 7.1
mg/dl &£ L BEFREINTEY, Ak
BREE & o TR &, BERIRIEEE S CCE
Wb o 7272 ORMBB LN h o W EEEID
5. 7z, M2 34 13REY, WFREESHE

L7z M 21%, MmEEARHIC & ) WA ks
L7228, BRI E L o7z, fERI 31, PSL
% 10mg/day ¥ CHiI L7z & Z 5 CTHERA H
L PSL ¥R, #H7 LAVX—EOMHHcEELL.
FEGI 413, —RERICIPIRIRAEAS 3 L 72 h3 B ihe
WEET, CO®BT I, MFRIREEL, disseminated
intravascular coagulation (DIC) D7z R L 72.
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Table 4 Clinical course and plasma exchange/LDL apheresis

Serum creatinine

. . . . . Outcome
huter o v/ PSP 00/ Moo St by et Omers uiRena oo
At last follow up ers
Hasegawa @ 0.8/54/2.1 15%/1,760 skin PSL 30 mg (0.6 mg/kg) argatroban improved/improved
Pex 3 sessions X 2 suplatast tosilate
® 16/71/HD 3%/1,240 skin PSL 30 mg/Pex 3 sessions PGE1 NS/pot improved/
respiratory status
improved
® 15/40/19 12%/ skin PSL 30 mg/Pex 3 sessions PGE1 improved/improved/
respiratory status
improved
@ 1.7/56/HD 3%/ skin methyl predonisolone 1 g NS/not improved/death
for 3 days from respiratory failure
Pex 3 sessions and DIC
Ono NS/13.17/NS NS skin Pex 3 sessions improved/improved
Enomae 08/21/14 7%/ skin, kidney PSL 20 mg (0.3 mg/kg) amrodipine improved/improved
LDL-A 10 sessions PG, statin
Okazaki normal/2.65/1.8-2.0 19.2%/1,230 (-) PSL 30 mg (0.5 mg/kg) PG improved/improved
LDL-A 2 sessions
24/42/25-29 /820 skin methyl predonisolone 1 g PG, statin improved/improved
for 3 days
LDL-A 3 sessions valsaltan
Sanai 1.2/6.0/24 10.5%/ (-) LDL-A 20 sessions PG improved/improved
Tamura 1.66/6.26/348 9%/ skin, kidney PSL 20 mg candesartan improved/improved
LDL-A 10 sessions
Daimon 06/8.1/34 6%/ skin, kidney PSL 20-10 mg improved/improved
LDL-A 5 sessions
Tunoda NS/NS/HD /1,500 skin, kidney LDL-A 10 sessions PG, statin improved/not improved
consciousness improved
NS/50/34 /500 skin, kidney LDL-A 10 sessions PG improved/not improved
consciousness improved
Biesenbach 1.3/7/NS 64%/ kidney LDL-A statin (—)/not improved
candesartan
This case 0.9/9.7/HD 18%/2,646 skin Pex 3 sessions X 2 neurological findings

improved

PSL: predonisolone, Pex: plasma exchange, LDL-A: LDL apheresis, PG: prostagrandin, HD: hemodialysis, NS: not stated.
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Fig. 1 Clinical course of the patient
Pex: plasma exchange, UK: urokinase, PMX-DHP: polymyxin-B immobilized colum direct
hemoperfusion, CAG: coronary angiography, PCI percutaneous coronary intervention, HD:

hemodialysis, Cr: creatinine.

Fig. 2 Skin biopsy showed needle shaped clefts in
the lumen of the arteriole (Reproduced with permis-
sion from reference 36)
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