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Background: A microemulsion propofol causes a high incidence of pain during intravenous injection. In this study, 

we investigated the effect of ramosetron on pain induced by microemulsion propofol injection.

Methods: After prospective power analysis and institutional review board approval, a total of 200 ASA I and II patients 

undergoing general anesthesia were divided into 4 groups. They received one of the following intravenously after 

tourniquet application on the forearm 1 min before induction of anesthesia using microemulsion propofol; normal 

saline (Group N, n = 50), lidocaine 20 mg (Group L, n = 50), ramosetron 0.3 mg (Group R, n = 50) and lidocaine 20 mg 

plus ramosetron 0.3 mg (Group LR, n = 50) diluted into a 5 ml solution. The occlusion was released after 30 seconds 

and microemulsion propofol was injected over 10-15 seconds. The patients were observed and asked immediately if 

they had pain in the arm, and their responses were assessed. 

Results: The incidence of pain in groups N, L, R and LR was 96%, 76%, 60% and 38%, respectively (P < 0.008). Two 

patients in Group LR (4.0%) and nine in Group R (18.0%) had moderate to severe pain, which was significantly lower 

than pain in Groups N (84.0%), L (40.0%) and R (P < 0.008).

Conclusions: Pretreatment with ramosetron 0.3 mg with or without lidocaine 20 mg with a tourniquet on the forearm 

30 seconds before the injection of microemulsion propofol is more effective than lidocaine 20 mg or normal saline in 

preventing pain from a microemulsion propofol injection. (Korean J Anesthesiol 2011; 61: 30-34)
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Introduction 

    Lipid emulsion propofol has been widely used for the 

induction and maintenance of general anesthesia due to its 

faster onset time and shorter action duration. Hyperlipidemia, 

pulmonary fat embolism, pancreatitis, propofol infusion 

syndrome, and drug contamination have been reported 

to be complications associated with lipid solvents [1]. In 

particular, injection pain has been reported to have a 68-

90% prevalence, and has been regarded as a serious problem- 

it ranks seventh among the top 33 clinical problems of 

anesthesia [2-5]. To resolve the complications associated with 

lipid solvents, development of altered lipid emulsion or non-

emulsion formulations has been tried [1,6,7]. Microemulsion 

propofol (AquafolⓇ, Daewon Pharmaceutical Co., Ltd., Seoul, 

South Korea), which was recently developed and has since 

been started to be used, has the advantage of minimizing the 

complications associated with lipid solvent of the existing 

propofol. But it has the disadvantage of causing more frequent 

and severer pain compared to existing propofol in terms 

of injection pain [8]. Injection pain is not only a cause of 

pain experienced by patients but also a subject of interest to 

anesthesiologists who use propofol. Various methods have 

been used to resolve propofol injection pain, but no study 

has reported a method that removes the pain completely [3, 

9-11]. Recently, 5-HT3 receptor antagonists, which are used 

as antiemetics, were found to have characteristics of local 

anesthetics were effective in the prevention of injection pain 

caused by propofol [10,12,13].

    It was hypothesized by these authors that ramosetron, a type 

of 5-HT3 receptor antagonist, reduces injection pain caused by 

microemulsion propofol. Accordingly, we conducted a study 

to investigate the effect of ramosetron on the injection pain 

caused by microemulsion propofol in patients who had been 

scheduled to undergo surgery under general anesthesia.

Materials and Methods

    Two hundred healthy patients aged 20-60 years who were 

scheduled to undergo surgery under general anesthesia and 

who belonged to physical status classification I or II of the 

American Society of Anesthesiologists (ASA) were selected 

as subjects. Excluded from the study were patients: who had 

an experience of hypersensitivity to local anesthetics and 

antiemetics; who had asthma, neurological disorders, or took 

analgesics or sedatives within 24 hours before surgery; and who 

had weak or thin blood vessels into which drug is injected were. 

The study was approved by our IRB and was conducted after 

obtaining informed consent from each patient. No significant 

baseline differences in age, gender, height, and weight were 

found between groups (Table 1).

    No patients received drugs for hypnosis and sedation. An 

18-gauge catheter was catheterized in the hand vein for the 

injection pathway before arrival at the operation room. Upon 

arrival at the operation room, blood pressure, SpO2, and ECG 

were monitored. Patients were randomly assigned to one of 

the four groups using a random number table. One minute 

before microemulsion propofol injection, a tourniquet was 

installed. Normal saline (group N, n = 50), lidocaine 20 mg 

(group L, n = 50), ramosetron 0.3 mg (group R, n = 50), or 

ramosetron 0.3 mg and lidocaine 20 mg (group LR, n = 50) were 

diluted with normal saline and injected 5 ml volume. Thirty 

seconds after drug injection, the tourniquet was removed, 

and one-fourth of a microemulsion propofol dose (2 mg/kg), 

an anesthesia induction dose, was injected. All patients were 

asked if they felt arm pain or discomfort during drug injection. 

Pain was divided into four stages, and the stage was recorded. 

The pain severity classification was as follows: 0 (no pain), 1 

(mild pain; mild movement or oral/facial response during 

injection), 2 (intermediate pain; clear movement or oral/facial 

response during injection), and 3 (severe pain; complaint of 

pain and withdrawal response of the upper extremities). After 

pain assessment, the remaining dose was injected to induce 

anesthesia. 

    Based on literature references [14], intermediate or severe 

injection pain due to microemulsion propofol was assumed 

to have an 82% frequency. Forty-percent pain reduction in the 

intermediate or severe level after preventive drug injection was 

Table 1. Demographic Data

Group N
(n = 50)

Group L
(n = 50) 

Group R
(n = 50)

Group LR
(n = 50)

Sex (M/F)
ASA (I/II)
Age (year)
Height (cm)
Weight (kg)

32/18
42/8

42.54 ± 15.55
166.92 ± 8.17

65.20 ± 8.78

31/19
44/6

39.36 ± 14.41
167.86 ± 9.30

68.76 ± 13.09

32/18
37/13

42.98 ± 13.59
167.44 ± 9.43

66.62 ± 9.73

24/26
40/10

42.92 ± 16.85
164.70 ± 9.85

63.16 ± 11.75

Values are expressed as mean ± SD or number of patients.  There were no significant differences among groups. Group N: patients who received 
normal saline, Group L: patients who received lidocaine 20 mg, Group R: patients who received ramosetron 0.3 mg, Group LR: patients who 
received ramosetron 0.3 mg plus lidocaine 20 mg.
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considered clinically significant. Fifty patients were calculated 

as the minimum size for each group assuming an α-value of 

0.05 and a power value of 80%. SPSS (Windows ver. 17.0, SPSS 

Inc., Chicago, IL) was used for statistical analysis. All measured 

values are presented as mean ± standard deviation, or numbers 

(%). For age, height, and weight, one-way ANOVA test was used, 

and if a significant difference was found, a Bonferroni Post-

Hoc test was used. For gender, ASA class, and injection pain 

frequency, χ2 tests were used for analysis. P values < 0.05 for 

age, height, and weight, and P values < 0.008 for gender, ASA 

class, and injection pain frequency were considered statistically 

significant.

Results

    A total of 200 patients were analyzed - no patient was with

drawn due to pain during the study. After injecting micro

emulsion propofol (one-fourth of the anesthesia induction 

dose), the overall incidence of injection pain was 96, 76, 60, 

and 38% in groups N, L, R, and LR, respectively. The overall 

incidence of pain was significantly lower in groups L, R, and LR 

than in group N. No significant difference was found between 

groups L and R (Table 2, P < 0.008). A more significant reduction 

of injection pain occurrence was seen in group LR compared 

to group L (Table 2, P < 0.008). The incidence of moderate to 

severe pain was significantly lower in groups LR (n = 2, 4%), R 

(n = 9, 18%), and L (n = 20, 40%) than in group N (n = 42, 84%), 

and significantly lower in group LR than in group L (Table 2, P < 

0.008).

Discussion

    In this study, the incidence of injection pain was 96% in 

the placebo group. The incidence in the groups pretreated 

with ramosetron 0.3 mg or combination with ramosetron 

and lidocaine 20 mg were 60% and 38%, respectively. These 

results show effective reduce in injection pain. Pretreatment 

with ramosetron alone or with combined pretreatment of 

ramosetron and lidocaine also prevented pain effectively for 

moderate to severe pain. 

    Injection pain associated with propofol charactically occurs 

immediately or later, after drug injection, and has a delayed 

response of 10-20 seconds [15]. Microemulsion propofol is 

safer than existing-propofol fromulations due to the removel of 

serious adverse events of propofol in the lipid emulsion state. 

It has the disadvantages, however, of severe pain and difficulty 

when it is used alone [8,14]. Jung et al. [14] reported that the 

incidence of moderate to severe pain after microemulsion 

propofol injection was 81.9%, which was higher than the 

injection of propofol in the lipid emulsion state (29.2%). 

Although the cause of higher incidence has not yet been 

identified, one possibility, which has drawn much attention, 

is that the free propofol concentration is sevenfold higher in 

microemulsion propofol than in lipid emulsion propofol [8, 

16]. In additon, it has been reported that injection pain may 

occur because free propofol directly stmulates the free nerve 

ending and A-delta myelinated nociceptors [8,14,17]. Various 

methods have been used for the reduction of pain caused by 

nociceptive receptor stimulation, but no method that resolves 

pain completely has been found to date [9,10]. Mono-treatment 

or combination pretreatment of local anesthetics, narcotic 

analgesics, low ketamine, and ondansetron have been widely 

used and they significantly reduce the incidence and severity of 

injection pain [4,10,18-21].

    As lidocaine has both a local anesthetic effect and a kinin-

cascade-stabilizing effect, it can be used for injection pain 

prevention [22]. Venous flow inhibition of the upper extremities 

using a tourniquet can be effectivly used as a model for studying 

peripheral reactions to drugs without whole-body effects 

[23]. Picard and Tramer [24] analyzed 56 research studies, 

reporting that the best way to prevent injection pain is to inhibit 

blood flow using a tourniquet, administer lidocaine 40 mg for 

pretreatment, remove the tourniquet 30-120 seconds after the 

pretreatment, and inject propofol. Johnson et al. [3] reported 

that lidocaine 40 mg was more effective than lidocaine 20 mg in 

injection pain prevention. In addition, King et al. [25] reported 

Table 2. Incidence and Severity of Pain following Microemulsion Propofol Injection

Group N
(n = 50)

Group L
(n = 50)

Group R
(n = 50)

Group LR
(n = 50)

Pain
    Moderate to severe pain
0: No pain 
1: Mild
2: Moderate
3: Severe

48 (96.0%)
44 (84.0%)

2 (4.0%)
6 (12.0%)

22 (44.0%)
20 (40.0%)

38 (76.0%)*
20 (40.0%)*
12 (24.0%)
18 (36.0%)
13 (26.0%)

7 (14.0%)

30 (60.0%)*
9 (18.0%)*

20 (40.0%)
21 (42.0%)

7 (14.0%)
2 (4.0%)

19 (38.0%)*,†

2 (4.0%)*,†

31 (62.0%)
17 (34.0%)

2 (4.0%)
0 (0%)

Data are expressed as number of patients (%). Group N: patients who received normal saline, Group L: patients who received lidocaine 20 
mg, Group R: patients who received ramosetron 0.3 mg, Group LR: patients who received ramosetron 0.3 mg plus lidocaine 20 mg. *P < 0.008 
compared with Group N, †P < 0.008 compared with Group L.
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that lidocaine 20 mg (32%) was more effective than normal 

saline (73%) in the prevention of injection pain caused by 

propofol. 

    This study was conducted by setting the tourniquet com

pression time at 30 seconds, according to the method suggested 

by Picard and Tramer [24]. As lidocaine may cause other 

complications, including cardiovascular and neurological 

toxicity, lidocaine 20 mg, which had been shown to be effective 

in a study conducted by King et al., was used in this study. 20 

mg lidocaine injection was found to be effective in reducing 

injection pain caused by microemulsion propofol, but the 

overall incidence of injection pain was higher. This result is 

likely to be attributable to the fact that the lidocaine dose that 

was used in this study was lower than that suggested by Picard 

and Tramer.

    5-HT3 receptor antagonists have been widely used as anti

emetics. Ye et al. [13] reported that ondansetron, a 5-HT3 re

ceptor antagonist, blocked the sodium channel in an animal 

study, and had a 15-fold-higher local anesthetic efficacy than 

lidocaine. In addition, as 5-HT3 receptor antagonists act as 

agonists by combining with the μ receptor, and as peripheral 

5-HT3 receptors are involved in the nociceptive pathway, the 

5-HT3 receptor antagonist results in an analgesic effect [26]. 

Therefore, 5-HT3 receptor antagonists can be used for the 

prevention of injection pain caused by microemulsion propofol. 

Ambesh et al. [10] conducted a clinical study on 80 patients 

and reported that propofol injection pain decreased by 25% 

in the group that had been pretreated with ondansetron 4 mg 

compared to the group with normal saline (55%). Although no 

study on the local anesthetic effect of ramosetron, a recently 

developed 5-HT3 receptor antagonist, has been conducted, and 

its role as an agonist in combination with the μ receptor has 

been demonstrated, this study was conducted with the assump

tion that ramosetron acts as ondansetron does. Ramosetron 

has been used during anesthesia induction or before the end 

of surgery to prevent nausea and vomiting after surgery or 

anticancer treatment [27,28]. In this study, ramosetron 0.3 mg, 

a single injection dose in adults with postoperative nausea 

and vomiting, was used. Ramosetron alone or combined 

with lidocaine reduce injection pain caused by propofol. The 

injection pain was shown to be higher in this study than in the 

study conducted by Ambesh et al. [10], where ondansetron 4 

mg was used for pretreatment. This difference is likely to be 

attributable to the fact that the microemulsion propofol that was 

used in this study caused more severe pain than the propofol 

that was used in previous studies, and that the tourniquet 

compression time to obtain the same effect as that of local 

anesthetics was short.

    In conclusion, the injection of ramosetron alone or combined 

with lidocaine significantly reduced the injection pain due to 

microemulsion propofol. A study on the effect of microemulsion 

propofol injection pain according to lidocaine dose change and 

tourniquet compression time is required.
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