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Abstract

Fat overload syndrome is a rare complication of intravenous fat emulsion therapy. It is due to in-
fusion rate and/or dose of triglycerides lipid emulsion surpassing fat clearance capacity of the
body. Several reports in the literature described fat overload syndrome which was caused by
rapid infusion of lipid emulsions, all with soybean-based lipid emulsions. We describe one patient
who received parenteral nutrition with 20% medium-chain and long-chain triglycerides lipid pe-
rioperatively for volvulus of sigmoid colon, followed by a precipitous drop in blood platelet sug-
gestive of fat overload syndrome. After a complete withdrawal of medium-chain and long-chain
triglycerides lipid emulsion, the platelet levels gradually returned to be normal.
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1. Introduction

Fat emulsions are an important component of parenteral nutrition (PN) as a source of energy substrate and es-
sential fatty acids. Fat overload syndrome, caused by overload triglycerides lipid emulsion surpassing fat clear-
ance capacity of the body, is a rare complication of parenteral nutrition. It is characterized by headaches, fever,
jaundice, hepatosplenomegaly, respiratory distress, and spontaneous hemorrhage. We present a 98-year-old pa-
tient who appeared scattered petechiae and thrombocytopenia after the operation for volvulus of sigmoid colon.
The final diagnosis of fat overload syndrome was made after we exclused other condition causing thrombocyto-
penia.
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2. Case Report

A 98-year-old man presented with a 7-day history of abdominal pain and abdominal distention. His past medical
history was significant forcerbral infarction. On examination, the abdomen was distended with no mass or peri-
tonitis. The bowel sounds were hypoactive with occasional high pitched rushes. No hernias were identified. A
rectal examination revealed no masses and no stool in the rectal vault. His laboratory work up showed WBC
12.05 x 10%/L, RBC 3.8 x 10"/L, HCT 34.3%, PLT 359 x 10°/L, BUN 10.7 mmol/L, creatinine 165.4 umol/L.
The Liver function and blood clotting function were normal. The abdominal radiographs and CT scan showed a
dilated bowel with air-fluid levels, and suspected volvulus of sigmoid colon. Exploratory laparotomy and the
sigmoid colon reposition and fixation was performed. None of these procedures was associated with abnormal
or excessive blood loss. The process of diagnosis and treatment for thrombocytopenia was as follows:

On the 13th day after surgery, there was the onset of scattered petechiae and thrombocytopenia

| Methylprednisolone 480 mg, gamma globulin 20 g, and an infusion of platelets 2 U

On the 19th day after surgery, a reexamination revealed a progressive decrease of platelets again

| Reinfusion of platelets 1 U

On the 21st day after surgery, a reexamination of items of rheumatism and thyroid function as well as indica-
tors of erythematosus were all negative, without positive findings from bone marrow puncture

1

Exclusion of secondary thrombocytopenia caused by autoimmune diseases

| Examinations of EDTA, anticoagulant tube and heparin anticoagulant tube, and a routine test of blood were
separately taken

Exclusion of false thrombocytopenia

| A combination with antibiotics and after controlling pulmonary infectionthere was a recurrence of throm-
bocytopenia

Exclusion of thrombocytopenia caused by severe infections

| After a complete withdrawal of antibiotics and other drugs, there still was a recurrence of thrombocytopenia

Exclusion of thrombocytopenia caused by other drugs

| After a complete withdrawal of medium-chain and long-chain triglycerides lipid emulsion, platelet levels
gradually returned to be preoperative ones

Considering thrombocytopenia caused by long-term infusion of medium-chain and long-chain triglycerides
lipid emulsion, the condition was identified to be fat overload syndrome after discussion.

3. Discussion

As early as 1976, American pediatric surgeons, Robert et al. [1], reported a case of fat overload syndrome
caused by soybean oil emulsion. In this case, on the 114th day of infusion into the sick child, there was the onset
of a series of clinical manifestations including hepatosplenomegaly, oliguria, Cheyne-Stokes respiration, gallop
rhythm, spontaneous mucocutaneous hemorrhage, and thrombocytopenia. On the 5th day when discontinued the
infusion of triglycerides lipid emulsion, it was basically cleared in the sick child. Since the 6th day, abnormal
clinical manifestations as well as results of laboratory tests had gradually returned to be normal.

To the best of our knowledge, Fat overload syndrome is due to infusion rate and/or dose of triglycerides lipid
emulsion surpassing fat clearance capacity of the body, characterized by an elevated triglyceride. Several reports
in the literature describe fat overload syndrome caused by soybean-based lipid emulsions [2] [3]. However, re-
cently published case series showed that rapid infusion of a fish oil-based emulsion was well tolerated with no
symptoms of fat overload syndrome [4]. It is characterized by headaches, fever, jaundice, hepatosplenomegaly,
respiratory distress, and spontaneous hemorrhage [5]. Other symptoms include anemia, leukopenia, thrombocy-
topenia, low fibrinogen levels, and coagulopathy [6]. Clinically, it is common in children, the elderly, and pa-
tients with end-stage diseases as well as lipodystrophy caused by any other reasons. It was a 98 years old patient
in this case. Although blood lipid level was normal on admission, there might be a fat clearance disturbance.

The main reasons for fat overload syndrome could be attributed to two aspects: 1) The fat clearance capacity
of this patient was normal but overdose of triglycerides lipid emulsion was infused; 2) The dosage of triglyc-
erides lipid emulsion was normal but the fat clearance capacity of the body reduced. In this case, the pathogene-
sis of thrombocytopenia was involved in many aspects: 1) Under the effect of cyclooxygenase and lipoxygenase,
n-3 PUFA generated PAF, leading to a decrease in the number of available platelets; 2) n-3 PUFA, embedded
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into the phospholipid bilayer, changed the original membrane structure and membrane fluidity and hence re-
sulted in a decrease in the number of lipid rafts, membrane signaling protein translocation, and etc., leading to a
delayed immune response; 3) The phagocytosis of platelets to excess lipids incurred platelet dysfunction and it
would also affect the coagulation function.

Once there was the onset of above symptoms and suspected to be fat overload syndrome, the infusion of
triglycerides lipid emulsion or parenteral nutrient solution, containing triglycerides lipid emulsion, should be
discontinued immediately. Meanwhile, blood fat should be monitored. In consideration of the condition, a
symptomatic and supportive treatment should be given. If there was the onset of complications such as hemoly-
sis, the infusion of red blood cells, albumin, frozen plasma, and etc. should be considered. Under the condition
that no other treatment was effective, plasma exchange could be applied to clear excess blood fat in circulation

[7].

4. Conclusion

Fat overload syndrome is a rare complication of intravenous fat emulsion therapy. In our case, diagnosis of fat
overload syndrome is difficult; a positive diagnosis can be made only after ruling out other condition. Once
there was the onset of above symptoms and suspected to be fat overload syndrome, stopping the infusion of
triglycerides lipid emulsion immediately maybe the best treatment.
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