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Pain on injection with propofol
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The use of propofol often results in pain on injection, which
is sometimes very distressing to patients. In analysis of 6,264
patients in 56 reports, 70% of all control patients reported
some degree of pain or discomfort on injection with propofol
[1]. In 1998, Tan and Onsiong [2] suggested that a wise choice
would be to use a combination of techniques, such as alfentanil
pretreatment, mixing lidocaine with the propofol and injecting
into a large vein with no carrier fluid to decrease the incidence
and severity of propofol injection pain.

McCrirrick and Hunter [3] found that administering propofol
at 4°C, significantly reduces the incidence of injection pain.
Prior injection of cold saline reduces the incidence of pain
and discomfort significantly compared with unmodified
propofol and is similar to that after cold propofol and propofol
with lidocaine [4]. However, the incidence of pain with cold
propofol and lidocaine is not statistically different from room
temperature propofol and lidocaine in children [5]. Cho et al.
[6] assessed the effectiveness of cold propofol and pretreatment
with remifentanil in minimizing pain associated with the
injection of propofol and investigated whether a combination of
cold propofol and remifentanil produced additional analgesic
efficacy. They found that a combination treatment with 0.5 pg/
kg remifentanil pretreatment and cold propofol significantly
reduces the incidence and severity of propofol injection pain
compared with each treatment used alone.

The aqueous phase, which contains free propofol, is known
to be associated with the intensity of pain at the injection site.
Yamakage et al. [7] recommended the use of propofol medium-
chain triglyceride (MCT)/long-chain triglyceride (LCT) for
reducing pain on injection, because the concentrations of
free propofol are significantly smaller by 30—45% than those

in propofol LCT. Mallick et al. [8] reported that premixing 40
mg of lidocaine to Lipuro® propofol (a propofol formulated as
an emulsion of 50% MCT and 50% LCT) almost abolishes the
pain on injection, making induction of anesthesia less painful
compared to Lipuro® propofol alone or Diprivan® propofol
(a propofol formulated as an emulsion in a solution of 10%
soybean oil containing only LCT) with lidocaine.

A lipid-free microemulsion propofol (Aquafol®) was
developed to avoid the risk of lipid solvent-related adverse
drug reactions, and the efficacy and safety are not different
from those of Diprivan® [9]. Microemulsion propofol produces
more frequent and severe pain on injection than lipid emulsion
propofol, a difference that may be attributable to the seven-fold
higher concentration of aqueous free propofol [10]. Kim et al. [11]
investigated the effect of a lidocaine mixture on microemulsion
propofol injection pain and sought to determine the optimal
dose of lidocaine that reduced pain on injection of propofo-
lidocaine mixture. They used 20, 30, and 40 mg lidocaine, and
the incidence of pain was 80%, 65%, and 50%, respectively,
compared with 97.5% in a control group. Within this lidocaine
dose range, increasing the lidocaine dose significantly lessened
the pain during injection of microemulsion propofol. However,
it is difficult to conclude that 40 mg of lidocaine is an optimal
dose because a 50% incidence of injection pain is too high.

Although several single or combination methods with lipid
emulsion propofol nearly abolish pain on injection, further
studies to search for an effective and safe method to reduce
pain on injection, especially with microemulsion propofol, are
needed until a better and safer propofol is available for clinical
use in the near future.
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