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Comparison of Ramosetron Dose in Patients with Postoperative Nausea and 
Vomiting Who Received Oxycodone-Based Intravenous Patient-Controlled 
Analgesia after Undergoing Gynecological Laparoscopic Surgery
Hyung Youn Gong

Department of Anesthesiology and Pain Medicine, Soonchunhyang University Choenan Hospital, Choenan, Korea

Objective: Pain that occurs following gynecological laparoscopic surgery is a main cause for prolonged hospitalization. As a solu-
tion, various intravenous patient-controlled analgesia (IV PCA) systems have been used to control postoperative pain. This study ex-
plored the relationship between the dose of the ramosetron used to control postoperative nausea and vomiting (PONV) and its ef-
fect when oxycodone was used as the IV PCA.
Methods: Ninety-two patients (age, 18–70 years) undergoing gynecological laparoscopic surgery received oxycodone as IV PCA 
and were divided into the RB and RM group. Towards the end of surgery, the RB group patients were given 0.3 mg ramosetron as 
an IV bolus, and those in the RM group were given 0.3 mg ramosetron plus and additional 0.6 mg as IV PCA. The degree of PONV, 
postoperative pain, and pain felt during coughing were observed for 0.5, 2, 4, 8, 24, and 48 hours postoperatively. Patient satisfac-
tion and comfort were assessed at 24 and 48 hours.
Results: No differences in operation time, anesthesia period, or amounts of propofol and remifentanil used were observed between 
the groups. IV PCA demand, severity of PONV, postoperative pain, and coughing pain were also similar between the groups. Patient 
comfort was similar between the groups at 24 and 48 hours postoperatively.
Conclusion: No difference in the incidence of PONV was detected between patients who used only 0.3 mg ramosetron as an intra-
venous bolus and those who received an additional 0.6 mg ramosetron mixed in IV PCA when oxycodone was offered as the IV PCA 
after undergoing gynecological laparoscopic surgery.
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INTRODUCTION

Intravenous patient-controlled analgesia (IV PCA) is the most 
effective method for postoperative pain control. However, postop-
erative nausea and vomiting (PONV) caused by IV PCA opioid 
use is a very common complication. PONV is related to dehydra-
tion, electrolyte balance, recovery delay after surgery, and patient 
dissatisfaction [1,2]. The etiology of PONV is very complex and is 
related to patient characteristics, underlying disease, surgery type, 
anesthesia type, and postoperative management [2]. The overall 
incidence of PONV is 20%–30% but increases to 80% in high-risk 
patients. Patients undergoing gynecological laparoscopic surgery 

are at high-risk for PONV [2,3].
White et al. [4] reported that total intravenous anesthesia 

(TIVA) reduces PONV only during the early postoperative period, 
and that long-term antiemetics are needed. Selective 5-hydroxy-
tryptamine type 3 (5-HT3) antagonists used to prevent PONV are 
more efficient compared with other antiemetics and produce few-
er side effects [5]. Ramosetron (Nasea; Astellas, Tokyo, Japan) is 
similar to the 5-HT3 receptor antagonist ondansetron and is more 
effective than granisetron [6,7].

Many studies have been performed on PONV and IV PCA 
based on fentanyl or morphine, but little research has been per-
formed on PONV in patients with IV PCA using oxycodone. The 
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purpose of this study was to explore the relationship between the 
ramosetron dose used to control PONV when using oxycodone as 
IV PCA.

MATERIALS AND METHODS

The American Society of Anesthesiologists physical status 1 or 
2 female patients (n= 92; age, 18–70 years old) receiving laparo-
scopic partial hysterectomy participated in this prospective, ran-
domized, and double-blind study. After approval of Soonchunhy-
ang University Choenan Hospital ethics committee (approval no., 
SCHCA_IRB_2013-70; clinical trial no., KCT0001745), we re-
ceived patient consent after explaining the purpose and methods 
of the study to the patients or guardians. Exclusion criteria were 
pregnancy, obesity, history of PONV, bleeding tendency, mental 
disorder, hepatitis or renal failure, and recent history of taking ste-
roids or antiemetics.

Glycopyrrolate (0.2 mg) was injected intramuscularly 30 min-
utes before surgery as premedication. Basic monitoring, such as 
electrocardiogram, noninvasive blood pressure, and pulse oxime-
try were started after the patient arrived in the operating room. 
Propofol (target effect site concentration, 2.5–4 µg/mL), remifent-
anil (Ultiva; GSK, Rome, Italy; target effect site concentration, 2–4 
ng/mL), and 0.6 mg/kg rocuronium bromide (Esmeron; Organon, 
Best, the Netherlands) were injected to induce general anesthesia 
before tracheal intubation. We mechanically ventilated the sub-
jects with mixed O2/air (FiO2, 0.4) gas and maintained ETCO2 at 
35–40 mm Hg. Glycopyrrolate and pyridostigmine was adminis-
tered to all patients to reverse anesthesia. Residual muscle relax-
ation was detected before the operation was finished.

Oxycodone (5 mg) and ramosetron (0.3 mg) were injected to 
regulate pain 5 minutes after the end of the operation. IV PCA 
was divided randomly into the RB and RM groups. The group RB 
received 10 mL of a mixed solution made with 1 mg/kg oxycodo-
ne, 150 mg ketorolac, and physiological saline. The RM group re-
ceived the same but 0.6 mg ramosetron was added. IV PCA was 
programmed to deliver 2 mL/hr as the background infusion and 
0.5 mL per demand with a 15 minutes lockout during the 48 hours 
postoperative period.

PONV and pain were evaluated 0.5, 2, 4, 8, 24, and 48 hours af-
ter transfer to the recovery room by a researcher who was not in-
volved in the anesthesia. Patient satisfaction was evaluated at 24 
and 48 hours. Four patients in the RM group were excluded be-

cause they stopped the IV PCA prior to 24 hours. A numeric rat-
ing scale was used to evaluate the degree of PONV, pain, and pa-
tient satisfaction using 5 grades of very good, good, normal, bad, 
and very bad.

Statistical analyses were performed with PASW SPSS ver. 18.0 
software (SPSS Inc., Chicago, IL, USA). Categorical data are pre-
sented as mean±standard deviation. Repeated-measures analysis 
of variance was performed to compare the groups, and a P-value 

<0.05 was considered significant. Sample size was obtained using 
G-power ver. 3.1.7 (Heinrich-Heine-Universität Düsseldorf, Düs-
seldorf, Germany; http://www.gpower.hhu.de/) with α= 0.05, 
power (1−β)= 0.8, and effect size= 0.25.

RESULTS

No differences in patient age, weight, height, operation time, 
anesthesia time, or propofol and remifentanil volumes were de-
tected between the two groups (Table 1). No difference in PCA us-
age was observed between the two groups (P>0.05, P= 0.077) 
(Fig. 1). No differences in the degree of nausea and vomiting were 
detected at any sampling time between the groups (P>0.05, 
P= 0.578) (Fig. 2). No differences in the degree of resting pain or 
coughing pain were detected between the groups at 0.5, 2, 4, or 8 
hours (P>0.05) but the differences were significant between the 
groups at 24 and 48 hours (P<0.05) (Figs. 3, 4). No differences in 
patient satisfaction at 24 or 48 hours were detected between the 
groups (P>0.05; 24 hours, P= 0.830; 48 hours, P= 0.611) (Table 2).

DISCUSSION

We studied the degree of pain and PONV in patients who used 

Table 1. Demographic data and operative data

Characteristic Group RBa) 
(n= 46)

Group RMb) 
(n= 42) P-value

Age (yr) 45.98± 5.49 47.52± 6.53 0.231
Weight (kg) 60.34± 8.57 64.40± 11.11 0.057
Height (cm) 159.23± 4.38 158.45± 4.97 0.435
Operation time (min) 73.7± 38.62 70.71± 27.15 0.679
Anesthesia time (min) 98.70± 38.02 92.62± 24.02 0.378
Propofol (mg) 994.28± 390.60 900.38± 298.94 0.212
Remifentanil (mcg) 932.20± 379.09 726.50± 271.83 0.140

Values are presented as mean± standard deviation.
a)Ramosetron 0.3 mg intravenous bolus. b)Ramosetron 0.3 mg intravenous bolus plus 
0.6 mg mixed in patient-controlled analgesia.
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IV PVA with oxycodone and various amounts of ramosetron in a 
prospective, randomized, and double-blind study.

The causes of PONV vary based on sex, age, obesity, history of 
PONV, smoking, anesthesia, and opioid use. Moreover, abdomi-

nal distension, peritoneal irritation, irritation of the diaphragm 
and intestine, and a pneumoperitoneum caused by CO2 remain-
ing after laparoscopy affect the incidence of PONV [8,9]. All pa-
tients in this study were women who use opiates for pain control, 
were non-smokers, and underwent gynecological surgery. Thus, 
most patients had three or more risk factors.

Opioid-based IV PCA is effective and patients are highly satis-
fied the postoperative pain control. However, PONV increases ap-
proximately 30% in patients who control their postoperative pain 
with an opioid [10,11]. Moreover, PONV may delay surgical recov-
ery, cause dehydration and abnormal electrolytes, and increase 
hospital stay. Thus, appropriate pain control is helpful in terms of 

Fig. 1. Change of PCA consumption with time after postanesthetic care unit ad-
ministration. Group RB: ramosetron 0.3 mg intravenous bolus, Group RM: ramo-
setron 0.3 mg intravenous bolus plus 0.6 mg mixed in PCA. PCA, patient-con-
trolled analgesia.
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Fig. 2. The severity of postoperative nausea and vomiting with time after post-
anesthetic care unit administration. Group RB: ramosetron 0.3 mg intravenous 
bolus, Group RM: ramosetron 0.3 mg intravenous bolus plus 0.6 mg mixed in 
patient-controlled analgesia.
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Fig. 3. The resting pain scale with time after postanesthetic care unit adminis-
tration. Group RB: ramosetron 0.3 mg intravenous bolus, Group RM: ramosetron 
0.3 mg intravenous bolus plus 0.6 mg mixed in patient-controlled analgesia. 
*P< 0.05 between both group.
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Fig. 4. The coughing pain scale with time after postanesthetic care unit admin-
istration. Group RB: ramosetron 0.3 mg intravenous bolus, Group RM: ramose-
tron 0.3 mg intravenous bolus plus 0.6 mg mixed in patient-controlled analge-
sia. *P< 0.05 between both group.
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Table 2. Satisfaction scores at 24 and 48 hours after surgery

Group RBa) 
(n= 46)

Group RMb) 
(n= 42) P-value

24 hr 3.89± 0.52 3.92± 0.64 0.830
48 hr 3.93± 0.61 3.86± 0.63 0.611

Values are presented as mean± standard deviation.
a)Ramosetron 0.3 mg intravenous bolus. b)Ramosetron 0.3 mg intravenous bolus plus 
0.6 mg mixed in patient-controlled analgesia.
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reducing hospital stay and costs. Therefore, it is necessary to eval-
uate preventing PONV using opioid-based IV PCA [2,4,12].

Oxycodone is a thebaine derivative that is pharmacologically 
similar to morphine and effective for both somatic and visceral 
pain [13] and is used to treat acute and chronic pain [14]. The in-
troduction of injectable oxycodone has allowed it use in IV PCA. 
The analgesic effects of oxycodone are similar to or better than 
those of fentanyl, and the analgesic affect is longer [14,15]. Oxyco-
done has side effects similar to other opioids but produces less 
nausea and itching compared with those of morphine [15].

In this study, the initial amount of ramosetron injected was set 
to 0.3 mg for both groups based on another study that compared 
results after 0.15, 0.3, and 0.6 mg ramosetron injections and found 
that 0.3 mg was not different from 0.6 mg regarding the PONV ef-
fect but was better than the 0.15 injected group [16].

The early postoperative increase in PONV in our study may 
have been related to the short-term influence of propofol as White 
et al. [4] mentioned. Hence, even if TIVA was used, a longer acting 
anti-emetic is needed to reduce PONV. A systematic review of 84 
randomized controlled studies found that the group using propo-
fol had more PONV during the early 6 hours postoperative period 
compared with the group that used a volatile agent [17]. Ramose-
tron has a longer and more powerful effect than 5-HT3 receptor 
antagonists. The half-life of propofol is about 9 hours, which is 
longer than ondansetron and granisetron (3.5 and 4.9 hours, re-
spectively) [18-20]. Apfel et al. [21] reported a difference in risk fac-
tors for early PONV (0–2 hours) and late PONV (2–24 hours). Ac-
cording to Lee et al. [22], 0.3 mg ramosetron effectively prevents 
PONV for 1 hour after gynecological laparoscope surgical proce-
dures. We found that the incidence of PONV did not increase up 
to 6 hours postoperatively, regardless of the sustained injection. 
We compared two groups based on the research of Fujii and Tana-
ka [16] who used 0.3 and 0.9 mg each; however, no difference in 
the PONV effect was observed. Therefore, use the full 0.3 mg for 
48 hours postoperatively is more economical than using 0.9 mg, 
which resulted in a significant difference in the resting and cough-
ing pain scores at 24 and 48 hours. However, the actual score was 
within a 1 point of difference, which is not clinically significant. 
Therefore, administering additional ramosetron intravenously 2 
hours after surgery is expected to prevent of PONV rather than 
continued injections after surgery method, but additional studies 
are needed to verify this hypothesis.

A limitation of this study was the difference in operative time 

and surgical technique by the surgeon. Second, specific ages of pa-
tients are susceptible to PONV. Third, we had no PONV reference 
point with a placebo. However, using a placebo in patients at high-
risk for PONV is an ethical problem.

In conclusion, no difference in the effect of using a 0.3 mg ra-
mosetron intravenous bolus and adding 0.6 mg ramosetron mixed 
in IV PCA was observed when oxycodone was offered as IV PCA 
after gynecological laparoscopic surgery.
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