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  Background: Pain is a common side-effect of propofol injection. A remifentanil pretreatment has been reported to 

decrease the incidence and intensity of pain during a propofol injection and has been suggested to act through a 

central or peripheral effect. This trial was designed to explore the action site of remifentanil on reducing propofol 

injection pain, using the venous occlusion technique and a time interval between the applications of remifentanil and 

propofol. 

  Methods: This randomized, double-blind study was designed to explore the action site of remifentanil on reducing 

propofol injection pain in 200 patients scheduled for elective surgery. The peripheral properties were examined using 

the venous occlusion technique for 30 s while a 1 min time interval between remifentanil and propofol injections 

was allowed for the central effect. Before the propofol injection, group A was pretreated with remifentanil (0.5 μg/ 

kg) with a venous occlusion, group B with remifentanil and a 1 min interval, and group C with remifentanil with a 

venous occlusion and a 1 min interval. Pain severity was assessed using a four-point scale. 

  Results: 40 patients (80%) complained of pain in the placebo group compared with 35 (70%) in group A, 20 

(40%) in group B (p ＜ 0.05) and 17 (34%) in group C (p ＜ 0.05). The incidence and severity of propofol in-

jection pain were lower in groups B and C than in group A (p ＜ 0.05). However, there was no significant differ-

ence between groups B and C. 

  Conclusions: The remifentanil mediated analgesic effect occurs mainly through the central effect. 
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INTRODUCTION

  Pain during a propofol injection is a common side-effect re-

ported in 80−90% of patients when a vein on the dorsum of 

the hand is used.[1-3] The pain may be immediate or delayed 

within 10−20 s of the injection.[4] Immediate pain is believed 

to be the result of a direct irritant effect, whereas delayed pain 

probably results from an indirect effect through a kinin 

cascade.[5]

  A pretreatment with opioids has been reported to have an 

analgesic effect on propofol-induced pain and it was suggested 

that the analgesic effect might be mediated through either cen-

tral or peripheral effect.[6-11] This is because opioid receptors 

are found not only in the dorsal root ganglia and central ter-

minals of primary afferent nerves, but also in the peripheral 

sensory nerve fibers and their terminals.[12] However, it is 

conflicting that opioids work via peripheral effect.[8,13]

 A remifentanil pretreatment has been reported to decrease the 

incidence and intensity of pain during a propofol injection and 

been suggested to act through a central or peripheral 

effect.[14] However, there are no reports showing whether the 

analgesic effect is mediated mainly through a central or pe-

ripheral effect during a propofol injection. Therefore, this 

randomized controlled trial was designed to explore the action 

site of remifentanil on reducing propofol injection pain, using 

the venous occlusion technique and the time interval from ap-

plication of remifentanil and propofol.

MATERIALS AND METHODS

  Written informed consent was obtained from the patients and 

the Ethics Committee approved the study protocol. We enrolled 
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Table 1. Patient Demographics

Groups P (n = 50) A (n = 50) B (n = 50) C (n = 50)

  Age (yr)   43.0 ± 14.5  46.1 ± 12.2    38.1 ± 13.0*    38.6 ± 13.8*

  Sex (M/F) 28/22 26/24 16/34 24/26

  Weight (kg)   63.6 ± 11.1  65.9 ± 10.6   61.0 ± 10.8  63.6 ± 9.0

  Height (cm) 166.2 ± 9.4 164.8 ± 10.3 162.0 ± 9.2 165.5 ± 8.3

Values are expressed as mean ± SD or number. *p ＜ 0.05 vs. group A.

200 patients, ASA I and II, aged 18−65 years, scheduled for 

elective surgery under general anesthesia. Patients who had re-

ceived sedative or analgesic medication within 24 hr before 

surgery, patients with known allergies to any drugs, patients 

with renal, hepatic or cardiac problem, patients who had neu-

rological deficits and psychiatric disorders, and those requiring 

a rapid sequence induction were excluded. 

  Premedication was not given. On arrival in the holding area 

of operation room, a 20-gauge cannula was inserted into a 

vein of dorsum of the patient’s nondominant hand without li-

docaine infiltration and attached to Ringer’s lactate infusion. 

All the patients were monitored using an electrocardiogram, 

pulse oximetry, and non-invasive arterial pressure upon arrival 

at the operating theater. According to a computer-generated 

random number table, the patients were randomly allocated to 

one of the following four groups:

  Group P (placebo): The patients received saline 2 ml over 

10 s without venous occlusion and 1 min later, propofol 

(DiprivanⓇ, AstraZeneca, Italy) was injected through the intra-

venous cannula.

  Group A: A pneumatic tourniquet was placed on the upper 

arm to produce a venous occlusion and then the patients re-

ceived remifentanil (UltivaⓇ, GlaxoSmithKline, UK) 0.5 μg/kg 

over 10 s. After 30 s, the occlusion was released and propofol 

was injected through the intravenous cannula.

  Group B: The patients received remifentanil 0.5 μg/kg over 

10 s without venous occlusion and 1 min later, propofol was 

injected through the intravenous cannula.

  Group C: A pneumatic tourniquet was placed on the upper 

arm to produce a venous occlusion and then the patients re-

ceived remifentanil 0.5 μg/kg over 10 s. After 30 s, the oc-

clusion was released and 1 min later, propofol was injected 

through the intravenous cannula.

  During a 10 s pause after the first 25% of the calculated 

propofol dose (2 mg/kg) had been given over 2 s, the patients 

were asked standard questions regarding the level comfort with 

the injection. A study-blinded anesthesiologist evaluated the 

level of pain during the propofol injection using a four-point 

scale: 0 = none (negative response to questioning), 1 = mild 

pain (pain reported only in response to questioning without 

any behavioral signs), 2 = moderate pain (pain reported in re-

sponse to questioning and accompanied by behavioral signs or 

pain reported spontaneously without questioning), and 3 = se-

vere pain (strong vocal response or response accompanied by 

facial grimacing, arm withdrawal, or tears).[6] If there was no 

spontaneous complaint of pain, patients were asked if they ex-

perienced any pain in the arm 20 s after the start of the 

injection. Thereafter, the induction of anesthesia continued with 

the remainder of the calculated propofol dose. After the loss 

of an eyelash reflex, the patients were intubated after the ad-

ministration of rocuronium 0.6 mg/kg. Anesthesia was main-

tained with sevoflurane 2.0−2.5 vol% and nitrous oxide 50% 

in oxygen. Any emergency events during induction were re-

corded (e.g. hypotension, arrhythmia, flushing). Within 24 

hours after surgery, the injection site was also checked for any 

complications such as pain, edema, and a wheal and flare re-

sponse by a researcher who was blinded to the group 

assignment.

  The differences between the scores from the placebo group 

and the other groups was estimated to be 1.5 and with a 0.05 

α-error (two sided), which required a sample size of 44 per 

group yielding a power ＞80%.

  Statistical analysis was carried out using SAS v8.1 (SAS 

Institute Inc., Cary, NC, USA) for WindowsⓇ. Data are pre-

sented as number of patients or mean ± SD. The demographic 

data was compared using ANOVA. The incidence of injection 

pain was analyzed using a Fisher’s exact test. A Mantel- 

Haenszel Chi-square and Wilcoxon rank sum test was used to 

analyze the pain score. Statistical significance was defined as p 

＜ 0.05. 

RESULTS

  Two hundred patients were enrolled in this study, which 

consisted of 94 males and 106 females. Age in group B and 

group C were significantly different compared to one in group 



214  한 환자의학회지：제 26 권 제 4 호 2011

Table 2. Assessment of Pain during the Intravenous Injection of Propofol

Groups P (n = 50) A (n = 50) B (n = 50) C (n = 50)

  Any pain (%) 40 (80) 35 (70) 20 (40)*
,†

17 (34)*
,†

  Grading of pain

    None [0] 10 15  30*  33*

    Mild [1] 15 18 13 14

    Moderate [2] 14 14  7   3*

    Severe [3] 11   3*   0*   0*

  Median score 1.5
†

  1*     0*
,†

    0*
,†

Group P, the patients received normal saline 2 ml before propofol was injected; group A, the patients received remifentanil 0.5 μg/kg with 

venous occlusion for 30 s before propofol was injected; group B, the patients received remifentanil 0.5 μg/kg 1 min before propofol was 

injected; and group C, the patients received remifentanil 0.5 μg/kg with venous occlusion for 30 s and propofol was injected 1 min later. 

Values are number (proportion). *p ＜ 0.05 vs. group P; 
†

p ＜ 0.05 vs. group A.

A (p ＜ 0.05), however, the groups were similar with respect 

to gender, weight, and height (Table 1).

  The incidence and severity of pain during the propofol in-

jection in the four groups were shown (Table 2). In group P, 

40 patients (80%) reported pain during propofol injection com-

pared with 35 (70%) in group A, 20 (40%) in group B (p ＜ 

0.05), and 17 (34%) in group C (p ＜ 0.05). The incidence of 

injection pain was significantly lower in groups B and C than 

in group A (p ＜ 0.05, respectively). However, there was no sig-

nificant difference between groups B and C. 

  An analysis of the injection pain score (median), found that 

groups A (1), B (0), and C (0) had a significantly lower score 

than group P (1.5) (p ＜ 0.05, respectively). The pain score 

was significantly lower in groups B and C than in group A (p 

＜ 0.05, respectively). There was no significant difference in pain 

score between groups B and C. 

  Complications such as hypotension, chest tightness or respi-

ratory depression were not observed or complained after re-

mifentanil injection and also pain, edema, or a wheal and flare 

response were not observed at the injection site within the first 

24 hr after surgery.

DISCUSSION

  In this study, there was an 80% incidence of propofol in-

jection pain. A pretreatment with 0.5 μg/kg remifentanil using 

venous occlusion techniques for 30 s was not effective in at-

tenuating the pain associated with the propofol injection but a 

pretreatment with 0.5 μg/kg remifentanil 1 min before the 

propofol injection was effective, regardless of the use of a ve-

nous occlusion. This shows that the analgesic effect of re-

mifentanil during the propofol injection might be associated 

with a mainly central effect and not with a peripheral effect. 

  Propofol-induced pain ranked seventh among the 33 low 

morbidity clinical outcomes determined by expert anesthesiolo-

gists when both the clinical importance and frequency are 

considered.[15] The propofol-induced pain can be immediate or 

delayed with a latency of between 10 and 20 s. Propofol be-

longs to the group of phenols that can irritate the skin, mu-

cous membranes, and venous intima.[16] In addition, propofol 

activates the kallikrein-kinin system through an indirect action 

on the endothelium and releases bradykinin. This can produce 

venous dilation and hyperpermeability, which increases the lev-

el of contact between the aqueous phase of propofol and the 

free nerve endings, resulting in pain upon injection.[5] 

  Remifentanil is a piperidine-based opioid that acts as a μ- 

receptor agonist. Remifentanil studies associated with propofol 

injection pain have reported various results on the incidence of 

pain according to the administration method, dose of remifen-

tanil, and time interval between the remifentanil and propofol 

injections.[6,9,12,14,17,18] The remifentanil dose, 0.5 μg/kg, 

was determined based on previous studies by Batra et al.[14] 

and a bolus administration method was chosen in order to ex-

clude the peripheral effect which can be induced by the in-

fusion method. 

  A venous occlusion using a rubber tourniquet is a useful 

model for examining the peripheral actions of a study drug in 

the absence of a central effect, which is similar to the modi-

fied Bier block.[8] Lillie et al.[19] reported that the initial an-

algesia obtained using the intravenous regional technique was 

due to a blockade of the small nerves or possibly nerve end-

ings. A venous occlusion was performed for 30 s in this study. 

The duration of the venous occlusion was based on meta-

analysis, which concluded that the optimal method for prevent-

ing propofol associated pain is to administer intravenous lido-

caine while the tourniquet is applied to the forearm over a pe-
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riod of 30−120 s before the propofol injection.[20] 

  Pang et al.[8] examined the peripheral actions of fentanyl, 

morphine, meperidine, or lidocaine on propofol injection pain 

using a venous occlusion technique. They reported that only 

meperidine and lidocaine significantly reduced the incidence 

and intensity of propofol injection pain. Fentanyl and morphine 

did not reduce the incidence of pain but reduced its in-

tensity,[8] which is similar to the present results. They sug-

gested that the analgesic effect of meperidine might be medi-

ated through a local anesthetic effect, which could possibly be 

related to its structural similarity to cocaine and tetracaine, not 

by the peripheral opioid receptor because of the failure of fen-

tanyl, which is a more potent μ agonist than meperidine.[8]

  Wrench et al.[13] also reported that alfentanil did not relieve 

the pain upon an injection with propofol through its action on 

the peripheral opioid receptors when alfentanil was limited to 

the forearm for 30 s before the induction of anesthesia. In 

group A, the pretreatment with remifentanil with a venous oc-

clusion before the propofol injection was designed to have on-

ly peripheral effect. However, it did not reduce the incidence 

of pain, even though it reduced its severity. 

  In order to evaluate the central effect of remifentanil, a 1 

min interval between the remifentanil and propofol injections 

was used because the effect-site concentration of remifentanil 

peaks at 1 min.[21] In group B, the patients were given re-

mifentanil 1 min before the propofol injection. This pretreat-

ment significantly reduced the incidence and severity of propo-

fol injection pain (p ＜ 0.05). Group C, in which the patients 

were given remifentanil with 30 s venous retention and a time 

interval of 1 min, was designed to have both a peripheral and 

central effect. We hypothesized that if remifentanil mainly had 

a central effect, the analgesic effect on reducing the level of 

propofol-induced pain would be similar in the two groups. As 

expected, pretreatment with remifentanil with time interval ef-

fectively reduced propofol induced pain and there was no sig-

nificant difference in incidence and severity of pain between 

groups B and C. Therefore, we suggested that the analgesic 

effect of remifentanil on propofol induced pain occurred main-

ly through the central effect. 

  In conclusion, remifentanil 0.5 μg/kg with 1 min time in-

terval between the remifentanil and propofol injections was ef-

fective in reducing both the incidence and severity propofol in-

jection pain whereas remifentanil using venous retention only 

significantly reduced the severity of pain. The remifentanil- 

mediated analgesic effect was shown to occur mainly through 

the central effect. 
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