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CASE REPORTS
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ABSTRACT

Following a Coronary artery bypass graft and insertion of an intra-aortic balloon pump, the 63 year-old male patient
developed signs of progressive multi-organ dysfunction and ischaemic changes in both of his lower limbs. The diagnosis of
cholesterol embolization syndrome was made. This condition has been noted to be a complication of invasive procedures and
endovascular therapies, and is often overlooked and difficult to treat. While the patient’s renal function and pancreatitis
showed improvement, the lower limb ischaemia was progressing. Eventually, the patient underwent a bilateral below knee
amputation.
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INTRODUCTION

Cholesterol embolization syndrome (CES) is a
rare and often overlooked consequence of advanced
atherosclerotic disease. The underlying pathology is
that plaque disruption occurs, leading to the contents
of the plaque embolizing throughout the vascular sys-
tem!. Plaque disruption can occur spontaneously but is
said to be iatrogenic in >70% of cases?. The treatment
of CES is largely symptomatic®. Interventions include
surgical resection and endovascular approach’. Here
we present a case with typical features of CES.

CASE SUMMARY

A 63-year-old male patient, with diabetes mellitis
and smoking history, underwent coronary artery by-
pass grafting. In an attempt to improve his faltering
ejection fraction, an intra-aortic balloon pump (IABP)
insertion was done with great difficulty. On the first
post-operative day, the patient began to develop dusky
and cold extremities in the lower limbs bilaterally. He
had bilateral ankle edema and his distal pulses were
not palpable despite audible arterial signals on hand-
held doppler. However, a detailed duplex scan of the
lower limbs indicated there was nearly normal blood
flow. His total leukocyte count was high (14.8 x 103), as
was creatinine phosphokinase level (1531 U/L). On the
Second post-operative day, his platelet count decrea-
sed to 57,000 and signs of renal impairment surfaced.

In the days to follow, the limb ischemia and renal

impairment worsened. There was a persistent leuko-
cytosis with thrombocytopenia of 22,000. On the 10t

Correspondence: Dr Mohammad Jamal Faisal, Fauji Foundation
Hospital, Rawalpindi Pakistan
Received: 21 May 2020; revised received: 22 Jun 2020; accepted: 13 Jul 2020

post-op day, the patient developed abdominal pain
and distension. Investigations revealed amylase level
of 1600 U/L; suggestive of acute pancreatitis. The C-
reactive protein level was persistently elevated. In the
light of the patient’s history, the prior insertion of an
IABP, characteristic findings, and the diagnosis of
exclusion was found to be CES.

With the diagnosis of CES and thrombocytopenia,
anticoagulation was not started. While the patient’s
renal function began to improve and abdominal symp-
toms regressed, he failed to show improvement in the
lower limbs with regards to the ischemia and event-
ually underwent a bilateral below knee amputation,
however the limbs were not sent for histopathology as
it would not have changed the outcome and further
treatment.
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Figure: The patient’s lower extremities on the 16th post-
operative day.

DISCUSSION

CES was first described in an autopsy in 1862 by
Fenger and Panum®. CES consists of advanced athero-
sclerotic plaques in large caliber vessels rupturing, rel-
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easing cholesterol crystals into the circulation, resul-
ting in gradual ischemic changes and multiorgan dys-
function by building up in smaller vasculature!. Mor-
tality ranges between 5-16%®.

Male gender, age over 60 years, heavy smoking,
with diabetes mellitus, hyperlipidemia, abdominal aor-
tic aneurysms, cardiovascular surgery, endovascular
therapy and anticoagulation have all been stated as
risk factors?. More than 70% of the cases are iatroge-
nic2. CES as a complication of an intra-aortic balloon
pump occurs in 0.1% as reported by a review article®.

The clinical manifestations of CES most comm-
only occur in the skin in the form of livedo reticularis,
skin discoloration, gangrenous digits¢. Pancreatitis has
also been reported as a rare complication of CES which
was seen in our patient’. The definitive diagnosis for
CES is made by biopsy®. C-reactive protein is raised
and 80% of cases show elevated eosinophil counts*3.

Treatment is symptomatic. Statins and corticoste-
roids have been have resulted in clinical improvement
in some cases?*. The use of anticoagulants in patients
with CES is a controversial topic®. Some suggest anti-
coagulants should be avoided, as they have been assu-
med to promote plaque disruptions. A study showed
7% of confirmed CES cases with no previous endovas-
cular or operative history could be attributed to anti-
coagulant therapy?!.

This condition can be prevented through risk
factor modification in the form of control of tight
control of co-morbid conditions and limitation of intra-
vascular procedures and techniques!. Preventing CES
with specific emphasis to the IABP, can be done by
using smaller sized catheters with a sheathless techni-
que’.

CONCLUSION

Cholesterol embolization syndrome (CES) is a
complication of invasive procedures involving large
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caliber vessels. For this reason, if a patient begins to
develop ischemic extremities and show signs of prog-
ressive renal shutdown after an invasive procedure, it
is very important to consider CES. Although the com-
plication rate for CES following intra-aortic balloon
pump is only 0.1%, these are only the cases that were
confirmed to be CES, the actual figure may be much
higher and need to be recognized. This topic is beco-
ming increasingly significant with the advances and
increased use of endovascular treatment and inter-
ventional radiology.

CONFLICT OF INTEREST

This study has no conflict of interest to be
declared by any author.

REFERENCES

1. Li X, Bayliss G, Zhuang S. Cholesterol crystal embolism and
chronic kidney disease. Int ] Mol Sci 2017; 18(6): 1-12.

2. Ozkok A. Cholesterol-embolization syndrome: Current perspec-
tives. Vasc Health Risk Manag 2019; 15(1): 209-20.

3. Kim. Treatment of cholesterol embolization syndrome in the
setting of an acute indication for anticoagulation therapy. ] Med
Cases 2014; 5(6): 376-79.

4. Agrawal A, Ziccardi MR, Witzke C, Palacios I. Cholesterol embo-
lization syndrome: An under-recognized entity in cardio-vascu-
lar interventions. ] Interv Cardiol 2018; 31(3): 407-15.

5. Flory CM. Arterial Occlusions Produced by Emboli from Eroded
Aortic Atheromatous Plaques. Am ] Pathol [Internet] [cited 2020
Mar 29]; 1945 21(3): 549-65. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/19970827

6. Ghanem F, Vodnala D, Kalavakunta JK, Durga S, Thormeier N,
Subramaniyam P, et al. Cholesterol crystal embolization follo-
wing plaque rupture: A systemic disease with unusual features. J
Biomed Res 2017; 31(2): 82-94.

7. Funabiki K, Masuoka H, Shimizu H, Emi Y, Mori T, Ito M, et al.
Cholesterol crystal embolization (CCE) after cardiac catheteriza-
tion: A case report and a review of 36 cases in the Japanese litera-
ture. JPN Heart ] 2003; 44(5): 767-74.

8. Hidong K. Treatment of cholesterol embolization syndrome in
the setting of an acute indication for anticoagulation therapy. J
Med Cases 2014; 5(6): 376-79.

9. Maeda K, Takanashi S, Saiki Y. Perioperative use of the intra-
aortic balloon pump: Where do we stand in 2018? Curr Opin
Cardiol 2018; 33(6): 613-21.

715



