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A B S T R A C T

Background: Significant increase in serum triglyceride (ST) concentration have been 
described in adult population after prolonged administration of propofol formulation 
containing long chain triglyceride (LCT). Though, medium chain triglyceride-LCT 
(MCT-LCT) propofol when compared with LCT propofol for long-term sedation in 
adults resulted in identical triglyceride levels, the elimination of triglyceride was faster 
in patients administered MCT-LCT propofol. Materials and Methods: A total of 40 
children were randomized into two groups of 20 each; Group I were induced with 
1% LCT propofol (3 mg/kg) and Group II with 1% medium and LCT propofol and 
maintained with descalating dose of 20.15 and 10 mg/kg/h at 10 min intervals. Blood 
samples for ST concentration were obtained before induction of anesthesia, at the 
end of propofol infusion and 4 h after terminating propofol infusion. Results: ST levels 
were raised significantly above the basal values in both the groups but the rise was 
significantly higher in Group I (P < 0.05). Four hours after stopping propofol infusion 
the triglyceride levels were similar to the basal values in Group II, whereas in Group I 
the values were significantly greater than the baseline (P < 0.05) as well as those of 
Group II (P < 0.05). No clinically significant adverse effect of hypertriglyceridemia was 
observed. Conclusion: Even short term anesthesia with LCT and MCT-LCT propofol (1%) 
leads to elevated ST levels. The increase in ST levels is less with MCT-LCT propofol 
and elimination of triglyceride is also rapid after terminating MCT-LCT propofol infusion.
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after prolonged administration which is attributed to 
propofol formulation containing long chain triglyceride 
(LCT).[3-6] Though, medium chain triglyceride-LCT 
(MCT-LCT) propofol when compared with LCT propofol 
for long-term sedation in adults (at least 48 h) resulted in 
identical triglyceride levels, the elimination of  triglyceride 
was faster in patients administered MCT-LCT propofol.[7] 
Similarly, short term administration of  LCT propofol in 
standard doses for sedation and anesthesia have led to 
a	significant	 increase	 in	 triglyceride	 levels	 in	children.[8,9] 
Furthermore, anesthetic doses of  propofol have transiently 
increased pancreatic and hepatic enzymes in pediatric 
patients undergoing craniotomy and receiving phenytoin 
for antiepileptic prophylaxis.[10] The availability of  propofol 
in two different fat emulsion based intravenous (IV) 
formulations necessitate a comparison of  ST levels after 
short term administration of  LCT and MCT-LCT propofol 
for induction and maintenance of  anesthesia in children.

INTRODUCTION

Propofol, a sedative and hypnotic agent has become 
increasingly popular for induction and maintenance of  
anesthesia in children and adults.[1] It is also used extensively 
as a sedative agent in the intensive care unit for short 
and long-term sedation during mechanical ventilation.[1,2] 
Significant	increase	in	serum	triglyceride	(ST)	concentration	
have also been described in adult population particularly 
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MATERIALS AND METHODS

The study protocol was approved by the Institutional 
Ethics Committee. After obtaining written informed 
consent from the parents or legal guardian, 40 American 
Society of  Anesthesiologists I pediatric patients aged 
3-12 years scheduled for elective surgery of  1-2 h 
duration were enrolled in this prospective randomized 
double-blind study. The children were randomly allocated 
to either Group I (1% LCT propofol) or Group II 
(1% MCT-LCT propofol) by computer generated random 
number tables. All the children fasted for 8 h for solid 
food	 and	 2	 h	 for	 clear	 fluid	 preoperatively	 and	were	
premedicated with oral midazolam 0.5 mg/kg 30 min 
before induction of  anesthesia. An IV line was secured 
by preparing the puncture site with lidocaine-prilocaine 
cream in all the children. Anesthesiologist loading the 
study drug was not involved in the management of  
patients. In Group I (n = 20) anesthesia was induced 
and maintained with 3 mg/kg and descalating dose of  
20.15 and 10 mg/kg/h of  1% LCT propofol at 10 min 
intervals respectively. In Group II (n = 20) induction and 
maintenance of  anesthesia was done with 1% MCT-LCT 
propofol in the same dose as in Group I.

All the children received fentanyl 2 µg/kg for intraoperative 
analgesia. Tracheal intubation was facilitated by 0.5 mg/
kg IV atracurium. Ventilation was controlled using 
50% N2O in O2 (Datex-Ohmeda Aestiva-5). Propofol 
infusion was stopped after completion of  surgical 
procedure. Residual neuromuscular blockade was 
reversed and patients were extubated. Intraoperative 
monitoring consisted of  noninvasive blood pressure 
(BP), heart rate (HR), electrocardiogram, oxygen 
saturation (SpO2) and end-tidal carbon dioxide. Total 
dose of  propofol administered, duration of  anesthesia 
and surgery were noted. A volume of  1 ml of  venous 
blood sample was drawn for ST estimation just before 
induction of  anesthesia triglyceride (TG I), at the end 
of  propofol infusion (TG II) and 4 h after stopping 
propofol infusion (TG III). ST levels were measured by 
enzymatic in-vitro test using Automated Roche Clinical 
Chemistry Analyzer, Roche, Germany. Statistical analysis 
was performed using SPSS 16 software. Independent 
t-test was used to compare age, weight, duration of  
anesthesia and surgery and total dose of  propofol used. 
General linear model analysis with repeated measure 
analysis of  variance was used to assess trend for 
triglyceride values measured in two groups. Intragroup 
comparison of  triglyceride values was done with paired 
t-test. Independent t-test was used for inter group 
comparison. All tests were two-tailed and P < 0.05 was 
considered	as	significant.

RESULTS

There	were	no	significant	differences	between	the	groups	
with regard to demographic data, duration of  anesthesia 
and surgery and total dose of  propofol used [Table 1]. 
The baseline ST values were comparable between the 
groups. At the end of  propofol infusion, triglyceride 
levels	were	 significantly	 higher	 than	 the	 baseline	 values	
in both the groups (P < 0.05), but the values in Group 
I	were	significantly	higher	 than	 in	Group	II	 (P < 0.05). 
Four hours after stopping propofol infusion triglyceride 
levels were similar to the basal values in Group II but 
in Group I patients had triglyceride levels higher than 
the baseline as well as the levels in Group II (P < 0.05) 
[Table 2]. Mean TG level at different time intervals were 
not	following	the	significantly	different	trend	in	the	two	
propofol	groups	and	no	significant	interaction	was	noted	
between the two groups. The patients showed rapid rise 
as well as rapid fall at baseline and 4-h postinfusion. They 
follow similar ascending and descending trends in both 
groups. Intraoperative BP, HR and SpO2 were similar in 
the two groups [Figure 1].

Figure 1: Mean triglyceride at different time points in two propofol 
groups

Table 1: Demographic data, duration of 
anesthesia and surgery and total dose of 
propofol used

Group I (N = 20) Group II (N = 20) P value
Age (years) 5.98±2.29 6.38±2.58 0.61
Height (cm) 110.80±13.49 110.80±11.20 1.00
Weight (kg) 18.88±5.16 19.70±5.43 0.63
Duration of anesthesia (min) 95.40±14.96 100.75±13.21 0.24
Duration of surgery (min) 87.40±16.91 94.15±12.63 0.16
Total dose of propofol (mg) 389.78±103.82 443.84±147.41 0.21
Data are presented as mean ± SD; SD: Standard deviation
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DISCUSSION

This clinical study demonstrated that both LCT and MCT-
LCT	propofol	cause	significant	rise	 in	triglyceride	 levels	
after short term administration in children for induction 
and maintenance of  anesthesia. However, children in MCT-
LCT group had lower triglyceride levels than children in 
LCT group at the end of  propofol infusion and 4 h after 
termination. Propofol 1% contains 10% soyabean oil as 
the main component with LCTs, which are considered 
responsible for the hypertriglyceridemia. The use of  2% 
propofol with double the concentration of  active drug and 
half  the lipid load has reduced, although not eliminated the 
occurrence of  hypertrigyceridemia.[11,12] Partial substitution 
of  LCT with MCT in propofol emulsion has also been done 
with the aim to reduce the risk of  hypertriglyceridemia 
attributed to propofol administration. Theilen et al.[7] 
observed similar increase in triglyceride levels during 
administration of  2% MCT-LCT and 2% LCT propofol in 
adult patients mechanically ventilated for 48 h, though total 
amount of  propofol and thus the amount of  fat was higher 
in MCT-LCT group than LCT group because of  longer 
sedation time in MCT-LCT group. After stopping propofol 
infusion, a trend toward more rapid decrease in triglyceride 
levels was observed in MCT-LCT propofol group.

In our study, the triglyceride levels in 1% LCT propofol 
group	were	significantly	higher	than	1%	MCT-LCT	propofol	
group after short term administration for induction and 
maintenance of  anesthesia in children. The elimination of  
triglycerides in MCT-LCT group was faster with triglyceride 
concentrations returning to preoperative values 4 h after 
termination of  propofol administration, whereas in LCT 
group	the	values	were	significantly	higher	than	the	baseline	
at the same time. Ozlü et al.[8] in their study have reported 
significant	rise	in	triglyceride	levels	in	children	administered	
propofol for induction and maintenance of  anesthesia for 
short	term.	A	significant	rise	in	triglycerides	has	also	been	
reported in children receiving short term propofol sedation 
for magnetic resonance imaging by Gottschling et al.[9] 
Reports of  propofol infusion leading to slightly increased 
hepatic and pancreatic enzyme levels in pediatric patients 
receiving antiepileptic drug phenytoin and undergoing 
craniotomy for tumor resection exist. However, there was 
no	significant	clinical	effect	on	the	acid-base	status	or	any	

clinical sign of  hepatitis or pancreatitis.[10] Limitation of  this 
study was that there was no control group to differentiate 
the effects of  phenytoin and propofol on hepatic and 
pancreatic enzymes. No comparison was made between 
the two different formulations of  propofol available 
(LCT vs. MCT-LCT).

Studies report that neither the type of  emulsion nor 
the concentration of  propofol in the IV formulation 
affect the pharmacokinetics and pharmacodynamics of  
propofol to a large extent.[13] However, the rapid clearance 
of  triglycerides in MCT-LCT group in our study and 
in the study of  Theilen et al.[7] could be associated with 
well-known characteristic of  MCT-LCT, which are more 
readily hydrolyzed and more quickly eliminated from the 
circulation than are LCT.[14,15] We used 1% MCT-LCT 
and 1% LCT propofol, whereas Theilen et al.[7] used 2% 
MCT-LCT and 2% LCT propofol, which has 50% less lipid 
load. Whether using 2% MCT-LCT and 2% LCT propofol 
in children would lead to any difference in triglyceride 
levels needs further investigations. Pretreatment with 1% 
lidocaine was used with 60 s of  tourniquet time prior 
to injection of  propofol and we report no difference in 
incidence of  injection pain between the two groups.

Limitation of  this study is that we did not measure hepatic 
and pancreatic enzymes and acid-base status between the 
two groups. We have excluded children with preexisting 
diabetes mellitus, cardiac, hepatic, or renal disease, 
coagulopathy or any suspicion of  previous pancreatitis, or 
any abnormalities in the biochemical workup. The results 
of  this study cannot be extrapolated in such patients. 
Another	limitation	of 	this	study	is	that	we	used	fixed	doses	
of  propofol according to body weight and not according to 
the depth of  anesthesia. Further study is needed to measure 
the level of  TG with depth of  anesthesia monitoring.

CONCLUSION

We conclude that even short term anesthesia with LCT and 
MCT-LCT propofol (1%) leads to elevated ST levels. The 
increase in ST levels is less with MCT-LCT propofol and 
elimination of  triglyceride is also rapid after terminating 
MCT-LCT propofol infusion. However in this study, only 
four children in each group had triglyceride level above the 
normal limits (>200 mg/dl) at the termination of  propofol 
infusion. Neither did any patient have triglyceride levels 
>200 mg/dl 4 h after stopping propofol nor did any child 
report any adverse effects related to rise in triglyceride 
levels.

Thus,	there	is	no	definitive	clinically	significant	advantage	
of  using MCT-LCT propofol over LCT propofol for short 

Table 2: Serum TG levels
Groups TG I TG II TG III
Group I (N=20) 83.35±27.99 199.40±30.68*# 106.40±21.90*#

Group II (N=20) 75.55±43.93 175.70±25.81* 79.90±25.99
*P < 0.05 difference within the groups; #P < 0.05 difference between the groups; 
TG I: Serum TG levels before starting propofol administration; TG II: Serum TG 
levels after stopping propofol administration; TG III: Serum TG levels 4 h after 
stopping propofol administration; TG: Triglyceride
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duration of  anesthesia in children with no comorbidities. 
However, in view of  the significant difference in ST 
levels further studies are needed to clarify the situation in 
children with preexisting hepatic, pancreatic, and metabolic 
disturbances.
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