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Abstract
Cholesterol crystal embolization (CCE) is a rare 
systemic embolism caused by formation of cholesterol 
crystals from atherosclerotic plaques. CCE usually 
occurs during vascular manipulation, such as vascular 
surgery or endovascular catheter manipulation, or 
due to anticoagulation or thrombolytic therapy. We 
report a rare case of intestinal obstruction caused by 
spontaneous CCE. An 81-year-old man with a history of 
hypertension was admitted for complaints of abdominal 
pain, bloating, and anorexia persisting for 4 mo. An 
abdominal computed tomography revealed intestinal 
ileus. His symptoms were immediately relieved by an 
ileus tube insertion, and he was discharged 6 d later. 
However, these symptoms immediately reappeared and 
persisted, and partial resection of the small intestine 
was performed. A histopathological examination 
indicated that small intestine obstruction was caused 
by CCE. At the 12-mo follow-up, the patient showed no 
evidence of CCE recurrence. Thus, in cases of intestinal 
obstruction, CCE should also be considered.
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Core tip: Cholesterol crystal embolization (CCE) is a rare 
systemic embolism caused by formation of cholesterol 
crystals from atherosclerotic plaques. This case report 
details a rare case that was not only a spontaneous 
occurrence but also caused a focal intestinal lesion. 



CCE usually carries a serious prognosis, but this case 
had a good prognosis. 
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INTRODUCTION
Cholesterol crystal embolization (CCE) is a rare 
systemic embolism caused by occlusion of the 
peripheral arteries by cholesterol crystals from 
atherosclerotic plaques and may show multiorgan 
involvement, leading to renal failure, cutaneous 
manifestations, and gastrointestinal disease. CCE 
is usually an iatrogenic event occurring either after 
vascular surgery or endovascular catheter mani­
pulations, or in the course of anticoagulation or 
thrombolytic therapy. Here, we report a rare case of 
intestinal obstruction caused by CCE in the absence 
of any causative medication. To our knowledge, this is 
the first reported case of single intestinal obstruction 
caused by CCE.

CASE REPORT
An 81-year-old man with a clinical history of hyper­
tension, benign prostatic hyperplasia, pulmonary 
tuberculosis, and an oropharyngeal benign tumor was 
admitted to the hospital for complaints of abdominal 
pain, bloating, and anorexia persisting for the past 4 
mo. Physical examination revealed severe abdominal 
distension. Chemical laboratory examination showed 
a slightly elevated white blood cell count (9100/μL; 
normal, 4000-7000/μL), a high serum creatinine level 
(1.21 mg/dL; normal, 0.60-1.10 mg/dL), and a low 
eosinophil value (1.3%; normal, 2.0%-4.0%). An 
abdominal computed tomography scan revealed focal 
thickening of the wall of the small intestine, intestinal 
dilatation of the oral intestine, and intraperitoneal 
lymphadenopathy (Figure 1). We diagnosed his 
condition as small intestinal obstruction and prioritized 
conservative treatment. We promptly inserted an 
ileus tube, owing to which, the abdominal symptoms 
alleviated rapidly. Contrast-enhanced imaging of the 
ileus tube showed that the tube had advanced beyond 
the lesion site on the third day of admission, and 
therefore, the patient was discharged on the sixth 
day of admission. However, his symptoms reappeared 
immediately after discharge, and he was readmitted 
to the hospital. An abdominal computed tomography 
scan at this point revealed focal thickening of the wall 
of the small intestine, similar to that seen earlier. 

A double-balloon endoscopy of the small intestine 
was considered at this point; however, it was not 
performed owing to the presence of severe abdo­
minal bloating. Ultimately, surgery was performed 
considering the possibility of small intestine cancer. 
Laparotomy showed a 5-6 cm tumor that had formed 
at a distance of 220 cm from the Treitz ligament and 
180 cm from the terminal ileum. The small intestine 
has a 1.5-fold bigger lumen on the oral side than on 
the anal side. The tumor was resected from both the 
oral and anus sides to ensure a margin of 10 cm. 
We performed the vertical incision at the mesenteric 
contralateral anal side of the small intestine and the 
end-to-end anastomosis. On naked-eye observation of 
the sample, a narrowing of the intestinal tract caliber 
of 5-6 cm was observed, and the intestinal wall was 
found to be slightly thickened (Figure 2). Histologically, 
we found thickened portions in the wall, muscle plate 
thickening, fat reduction, fibrosis, and cholesterol 
clefts, all of which indicated that needle-like cholesterol 
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Figure 1  Abdominal computed tomography-scan showed focal thickening 
of the wall of the small intestine (a), intestinal dilatation of the oral 
intestine (b), and intraperitoneal lymphadenopathy (c).
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Figure 2  Resected specimen showed a 5-6 cm tumor. The oral side lumen 
was 1.5-fold bigger lumen than the anal side.
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thrombi were present in the small arteries of the 
lumen (Figure 3). Further, giant cells were observed 
in the vicinity, which could have developed due to a 
foreign-body reaction (Figure 4). 

There was no relapse after surgery, and the patient 
was discharged 8 d later. Up to the last follow-up at 
the 12 mo after discharge, the patient showed no 
recurrence.

DISCUSSION
CCE was first reported by Peter Ludvig Panum in 
1862 and is a rare systemic embolism caused by 
cholesterol crystals from atherosclerotic plaques. CCE 
may manifest as a systemic disease, characterized 
by constitutional symptoms (fever, myalgia, and 
anemia) and clinical signs due to single or multior­
gan involvement (renal failure, gastrointestinal 
ischemia, central nervous system infarcts, or retinal 
disturbances)[1]. The risk factors are male sex, age > 
60 years, diabetes mellitus, hypertension, atheroscle­
rotic vascular disease, and ischemic nephropathy[2]. 
Approximately 80% of the cases of CCE reported thus 
far have occurred because of catheter manipulation 
and anticoagulation therapy[3]. The present patient 
had no history of endovascular catheter manipulation, 
anticoagulation, or thrombolytic therapy, and his 
symptoms were caused by an embolism. The symp­
toms could vary according the amount and range 
of embolization, from acute symptoms caused by 
arterial embolization to chronic symptoms caused by 
foreign body reaction to cholesterol crystals. There is 
no established treatment for CCE[3]. In addition, high-
pressure therapy, low-density cholesterol apheresis, 
steroids, and plasma exchange have been reported 
as causes of CCE. According to Scolari et al[4] following 
the kidneys and skin, the digestive system is most 
susceptible to CCE.

With respect to lesions in the gastrointestinal 
tract, lesions occur most frequently the large intes­
tine, followed by the small intestine, and finally the 
stomach[5]. The characteristics of the lesions vary in 

terms of redness, erosion, ulcer, stricture, obstruction, 
and symptoms caused such as abdominal pain, 
diarrhea, and gastrointestinal bleeding[6,7]. Such lesions 
may also lead to perforation by intestinal ischemia[8]. 
In our case, the patient was not under any type 
of treatment including anti-thrombotic therapy and 
vascular catheterization. Since the arteriosclerosis was 
very pronounced, it may have been a risk factor, along 
with hypertension, for CCE. The lesion was confined 
to one area of the small intestine, and atherosclerosis 
was observed in the large blood vessels in the vicinity. 
Thus, the cholesterol emboli could have led to vessel 
occlusion. Embolism caused by cholesterol crystals 
differs from thrombosis in that the former does not 
usually completely occlude the vessel. Since an 
embolism caused gradual ischemic changes, it may 
have caused advanced fibrosis, which could further 
lead to intestinal stenosis. Although this condition has 
a poor prognosis[9], at present, the current patient is 
healthy without recurrence.

In conclusion, intestinal obstruction caused by 
spontaneous CCE is very rare. Although CCE usually 
has a serious prognosis, this patient is presently 
healthy without recurrence. In cases of unexplained 
intestinal obstruction, it may be useful to think of CCE 
as a potential differential diagnosis.

COMMENTS
Case characteristics
An 81-year-old man with a clinical history of hypertension, benign prostatic 
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Figure 3  Histologically, we found thickened portions in the wall, muscle 
plate thickening, fat reduction, fibrosis. The left half of the specimen is lesion 
area and the right half is normal area (HE × 10). 

Figure 4 Cholesterol clefts were detected in the thickened portions in the 
wall. A: × 20; B: × 200. 
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hyperplasia, pulmonary tuberculosis, and an oropharyngeal benign tumor 
complained abdominal pain, bloating, and anorexia.

Clinical diagnosis
Physical examination revealed severe abdominal distension.

Differential diagnosis
Intestinal obstruction, ascites, peritonitis, Intra-abdominal tumor.
 
Laboratory diagnosis
Inflammatory response and renal dysfunction were showed.

Imaging diagnosis
An abdominal computed tomography revealed focal thickening of the wall of 
the small intestine, intestinal dilatation of the oral intestine, and intraperitoneal 
lymphadenopathy.

Pathological diagnosis
Cholesterol clefts in small intestine.

Treatment
Complete surgical excision of lesion.

Related reports
Cholesterol crystal embolization (CCE)  is a rare systemic embolism caused by 
occlusion of the peripheral arteries by cholesterol crystals from atherosclerotic 
plaques. 

Term explanation 
CCE is a rare systemic embolism caused by formation of cholesterol crystals from 
atherosclerotic plaques. Cases were confined to the gastrointestinal tract is little.

Experiences and lessons
Although the main cause of intestinal obstruction is adhesion or tumor, in cases 
of unexplained intestinal obstruction, it may be useful to think of CCE as a 
potential differential diagnosis.

Peer-review
In their work, the Authors describe a rare case of intestinal obstruction caused 
by spontaneous CCE. This rare form of systemic embolism may attract the 
attention of the readers. The work is well written with a good iconography.
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