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Comparison of Ramosetron Plus Dexamethasone with
Ramosetron Alone on Postoperative Nausea, Vomiting,
Shivering and Pain after Thyroid Surgery
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Background: Postoperative nausea and vomiting (PONV), postanesthetic shivering and pain are common
postoperative patient complaints that can result in adverse physical and psychological outcomes. Some
antiemetics are reported to be effective in the management of postoperative pain and shivering, as well as PONV.
We evaluated the efficacy of dexamethasone added to ramosetron on PONV, shivering and pain after thyroid

surgery.

Methods: One hundred and eight patients scheduled for thyroid surgery were randomly allocated to three
different groups: the control group (group C, n = 36), the ramosetron group (group R, n = 36), or the
ramosetron plus dexamethasone group (group RD, n = 36). The patients were treated intravenously with 1
and 2 ml of 0.9% NaCl (group C); or 2 ml of 0.15 mg/ml ramosetron plus 1 ml of 0.9% NaCl (group R);
or 2 ml of 0.15 mg/ml ramosetron plus 1 ml of 5 mg/ml dexamethasone (group RD) immediately after
anesthesia.

Results: Incidence of nausea and the need for rescue antiemetics, verbal rating scale (VRS) 1 hour pain
value, ketorolac consumption, and incidence of shivering were significantly lower in group R and group RD,
than in group C (P < 0.05). Moreover, these parameters were significantly lower in group RD than in group
R (P < 0.05).

Conclusions: Combination of ramosetron and dexamethasone significantly reduced not only the incidence
of nausea and need for rescue antiemetics, but also the VRS 1 hour pain value, ketorolac consumption, and
the incidence of shivering compared to ramosetron alone in patients undergoing thyroid surgery. (Korean J
Pain 2015; 28: 39-44)
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INTRODUCTION

Postoperative nausea and vomiting (PONV), shivering,
and pain are frequent and distressing to patients recover—
ing from general anesthesia. PONV occurs in 20% to
30% general surgery patients, and in up to 70% to 80%
in high risk surgical patients [1,2]. PONV after thyroi—
dectomy is especially common and vomiting may in-—
crease the risk of postoperative bleeding, and neck
hematoma. Postanesthetic shivering (PAS) occurs in the
postoperative period in up to 76% of patients and varies
according to age, sex, anesthetic drugs, and the type of
surgery [3,4].

PAS increases tissue oxygen consumption by 200% to
500%, carbon dioxide production, blood pressure and stroke
volume [5,6]. Thus, patients with already limited my-—
ocardial oxygen supply may develop further compromised
myocardial function,

The antiemetic efficacy of selective serotonin 5—hy—
droxytryptamine type 3 (5—HTs) receptor antagonists has
been well established in the prevention and treatment of
PONV. Research suggests that the serotonergic system
has a role in the control of PAS and pain [7-9].

Combinations of different classes could be a more ef—
fective treatment moddlity, given the multifactorial etiol—
ogies of PONV, PAS, and pain,

Ramosetron is a newly developed 5—HTs antagonist
with higher receptor affinity and a longer duration of ac—
tion than older agents in its class [7,10]. Dexamethasone
enhances antiemetic efficacy, as well as reduces PAS and
pain [3,11,12].

Until the present time, the majority of studies testing
the combined effects of ramosetron and dexamethasone
solely examined the prevention of PONV [13-15]. Therefore,
we designed a prospective, randomized, double—blinded
study to compare the efficacy of ramosetron with or with—
out dexamethasone in order to reduce postoperative pain
and shivering as well as PONV in patients undergoing thy—
roid surgery.

MATERIALS AND METHODS

Approval from the Institutional Review Board at our
institution and written informed consent from the study
patients was obtained, One hundred and eight elective thy—

roid surgery patients aged between 20-65 years, with
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American Society of Anesthesiologists classification I-II
were enrolled in the study.

The exclusion criteria were as follows: history of al—
lergy to any drugs used in the study, gastrointestinal dis—
ease, motion sickness, diabetes mellitus, obesity (body

mass index = 35 kg/m?), rendl or hepatic functional im—

pairment, pregnancy, menstruation, use of antiemetic
drugs or a systemic steroid 24 h before surgery, and
chronic pain disorder, A total of 108 patients scheduled for
thyroid surgery were randomly (envelope randomization)
allocated to three groups: the control group (group C, n
= 36), the ramosetron group (group R, n = 36), or the ra—
mosetron plus dexamethasone group (group RD, n = 36).
Each patient received 2 syringes immediately after the in—
duction of anesthesia. Anesthetic nurses who were not in—
volved in the study prepared these syringes. Patients in
Group C received 1 and 2 ml of 0.9% NaCl intravenously
(i.v.), those in Group R received 2 ml of 0.15 mg/ml ramo—
setron plus 1 ml of 0.9% NaCl, those in Group RD received
2 ml of 0.15 mg/ml ramosetron plus 1 ml of 5 mg/ml dex—
amethasone. All patients, investigators collecting the
postoperative data, and nurses involved in the post—
operative care of patients were blinded to the randomi—
zation. All patients were premedicated with midazolam 2-3
mg before arriving to the operating room. Heart rate,
non—invasive blood pressure, pulse oximeter, electro—
cardiogram, and end-—tidal carbon dioxide were recorded
during surgery. Tympanic temperature was measured using
a Thermoscan”® (infrared tympanic thermometer IRT4020,
Braun, Germany) immediately before induction of anes—
thesia, and just before extubation, Anesthesia was induced
with a slow (30-60 s) i.v. bolus dose of remifentanil 1
ug/kg, followed by propofol 1-2 mg/kg in all groups, des—
flurane at an initiaol end—tidal concentration of 1 minimum
alveolar concentration in 50% oxygen/air. The desflurane
concentration was titrated in response to hemodynamic
changes. Desflurane and remifentanil administration
were stopped at the end of the procedure. Antagonism
of muscle relaxation was achieved with pyridostigmine
0.2 mg/kg and glycopyrrolate 0.008 mg/kg i.v., and when
spontaneous ventilation of the patient was adequate, the
endotracheal tube was subsequently extubated. After the
operation, the patients were transferred to the post an—
esthesia care unit (PACU), post— operatively. Primary
outcome measures included the incidence of nauseq,

vomiting, and rescue antiemetic drug use within 48 h
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postoperatively, Nausea was defined as a subjectively
unpleasant sensation associated with an awareness of
the urge to vomit; vomiting was defined as the forceful
expulsion of gastric contents through the mouth. Except
for the expulsion of gastric contents, retching is similar
to vomiting in all aspects. Therefore, it was considered
as vomiting. The severity of nausea was assessed by a
verbal rating scale (VRS) with choices ranging from O
(none) to 100 (most severe). When moderate or severe
nausea (VRS score > 40) or vomiting was present, pa—
tients were asked if they required rescue antiemetics,
and metoclopramide 10 mg was 1v. administered.
Patients were specifically advised to call the nurse as
soon as they felt any symptoms, not only of PONV, but
also of any side effects, such as headache, dizziness, and
drowsiness. Secondary outcome measures were the in—
cidence of PAS, severity of postoperative pain VRS
(0-100) during 1 h in PACU after surgery, and the total
amount of rescue analgesic administered for 48 h
post—operatively.

Shivering was defined as readily detectable fascicu—
lation or tremors of the face, trunk, or limbs of a minimum
of 10 seconds duration. PAS was treated with a forced—air
warming blanket. Pethidine was not administered to treat
shivering because it could affect PONV.,

If patients asked for analgesics or experienced pain
with VRS exceeding 40, they received a bolus of ketorolac
30 mg i.v.. Cdleulation of sample size was performed using

power analysis and sample size calculation software for

Table 1. Demographic Data in the Three Treatment Groups

Group C
(n = 36)
Age (yr) 52.4 = 8.3
Gender (M/F) 5/31
Weight (kg) 60.1 = 4.6
Height (cm) 158.5 + 4.1
Smoking status 38
History of PONV 4.(11)
Duration of surgery (min) 140.2 + 35.2
Tympanic temperature (°C)
Immediately before induction 365 = 0.1
Just before extubation 36.5 £ 0.1
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Windows 2008 (Kaysville, Utah). The degree of freedom
and effect size were 2 and 0.3, respectively. A sample size
of 36 patients per group was needed to demonstrate a sig—
nificant difference with a power of 80% and an o— co-—
efficient of 0,05. The results were presented as means +
SD or the number of patients (%). Group comparisons of
age, body weight, height, duration of surgery, tympanic
membrane temperature, VRS pain score at 1 h after sur—
gery, and ketorolac consumption during the study period,
were conducted using one—way analysis of variance
(ANOVA). Post—hoc comparisons were performed by ap—
plying the Scheffe’s test to the significance level. The xz
test or Fisher’s exact test was used to analyze categorical
data, such as the smoking status, history of PONV, in—
cidence of PAS, nauseq, vomiting, and the use of rescue
antiemetics, A P value of < 0,05 was considered statisti—

cally significant.

RESULTS

Patient characteristics including the history of PONV,
tympanic temperature, as well as operative data were sim—
ilar among the groups (Table 1). The incidence of nausea
and the need for rescue antiemetics were significantly low—
er in groups R and RD than group C. However, group RD
treatment was more efficacious than group R treatment (2
< 0.05; Table 2). The VRS 1 hour pain value, ketorolac
consumption, and incidence of shivering were significantly

lower in groups R and RD, than in group C (P < 0.05).

Group R Group RD
(n = 36) (n = 36)
53.0 + 8.2 543 + 1.7
4/32 6/30
58.84 + 6.4 60.5 = 5.3
158.6 = 3.4 159.9 + 3.2
2 (6) 2 (6)
3(8) 4 (11)
1435 £ 42.3 1415 £ 52.3
36.6 = 0.1 36.6 = 0.1
36.5 £ 0.1 36.5 = 0.1

Values are expressed as mean = SD or numbers (%). Group C: control group, Group R: ramosetron group, Group RD: ramosetron plus

dexamethasone group.
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Table 2. Incidence of Nausea, Vomiting, and Use of Rescue
Antiemetics for 48 H after Surgery

Group C Group R Group RD

(n = 36) (n = 36) (n = 36)
Nausea 22 (61) 9 (25)* 2 @1
Vomiting 38 1 (3) 0 (0)
Rescue antiemetic 20 (56) 6 (17)* 0 )T

Values are numbers (%). Group C: control group, Group R:
ramosetron group, Group RD: ramosetron plus dexamethasone
group. *P < 0.05 vs. group C, TP < 0.05 vs. group R.

Table 3. VRS 1 Hour Pain, Shivering, and Ketorolac Consumption

Group C

(n = 36)
VRS pain score at 1 h after surgery 39.7 + 94
Shivering during staying in PACU 16 (44)
Ketorolac consumption (mg) 475 = 15.0

Table 4. Side Effects of Antiemetic Drugs

Group C Group R Group RD

(n = 36) (n = 36) (n = 36)
Headache 1) 7 (19) 38
Dizziness 0 (0) 4 (11) 38
Drowsiness 1 (3) 3 (8) 3®)

Values are numbers (%). Group C: control group, Group R: ramo-
setron group, Group RD: ramosetron plus dexamethasone group.

Group R Group RD
(n = 36) (n = 36)
34.4 + 8.8* 201 = 7.0%T
7 (19)% 1 @)*t
39.2 + 14.0% 312 + 6.9%7T

Values are expressed as mean = SD or numbers (%). PACU: postanesthesia care unit. Group C: control group, Group R: ramosetron
group, Group RD: ramosetron plus dexamethasone group. *P < 0.05 vs. group C, TP < 0.05 vs. group R.

However, group RD decreased more significantly than
group R (P < 0.05; Table 3). The incidence of the most
common adverse events from 5—HT3 receptor antagonist,
such as headache, dizziness and drowsiness were similar
among the 3 groups (Table 4). There were no clinically se—

rious adverse events attributed to dexamethasone,

DISCUSSION

We demonstrated that the combination of ramosetron
with dexamethasone was significantly more effective in re—
ducing the incidence of PONV, PAS, and postoperative pain,
compared with ramosetron monotherapy.

PONV, PAS and pain after surgery are common post—
operative patient complaints, often resulting in adverse
physical and psychological outcomes,

Multifactorial etiologies of PONV have been identified.
None of the currently available antiemetics are capable of
completely eliminating the risk of PONV, hence it is ration—
al to use a combination of antiemetics with different me—
chanisms of action. There is evidence that combination
therapy acts synergistically [10,16-18]. The most com—
monly evaluated combination of antiemetics is the 5—HTs
antagonist with droperidol or dexamethasone. However,

because of the potential association droperidol has with
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arrhythmia, the Food and Drug Administration (FDA) has
warned against its use [19]. Therefore, we studied ramose—
tron, a new selective 5—HTs antagonist that possesses
more potent and prolonged—acting properties than the
previously developed 5—HT3 receptor antagonists, such as
ondanestron and granisetron plus dexamethasone.

Among the antiemetic drugs, 5—HTs antagonists have
been well-reported and are frequently used in clinical field
[7,10,13-15]. Additionally, they have been effectively given
to ease PAS [7,8,20,21]. Although its mechanism of 5—HTj
receptor antagonists is still not completely understood at
this point, it is probably related to the inhibition of seroto—
nin re—uptake in the preoptic anterior hypothalamic region,
And it influences both heat production and heat loss path—
ways [22]. Igbal et al. [9] compared granisetron and pethi—
dine for the prevention of PAS, They found that use of gra—
nisetron before induction of anesthesia was effective in
preventing PAS without adverse effects that are caused by
pethidine, such as respiratory depression, hypotension and
PONV.

It has been reported that 5—HT-3 receptors are in—
volved in nociceptive pathways and bind to opioid U re—
ceptors exhibiting agonist activity, resulting in a peripheral
antinociceptive effect [23,24]. Descending serotonergic

neurons from the rostral ventromedial medulla facilitate
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nociceptive signaling in models of cancer—induced bone
pain, inflammatory pain, and neuropathic pain.

The effects of dexamethasone in reducing the risk of
PONV, PAS and severity of postoperative pain have been
documented [7,11,12,25]. The mechanisms for the improved
effects of combination therapy of dexamethasone have not
been elucidated, but the suggested mechanisms are due to
dexamethasone’s strong anti—inflammatory effects on
neck structures by prostaglandin synthesis inhibition and
a decrease in serotonin turnover in the central nervous
system. It may thus reduce the ascending parasympathetic
impulses to the vomiting center of the surgical sites [26,27];
the suppression of release of inflammatory mediators that
induce hyperalgesia, such as tumor necrosis factor—o, in—
terleukin—1B, and interleukin—6 [28]; and decrease the
temperature gradient and shivering by inhibition of release
of vasoconstrictor and pyrogenic cytokines [29]. Moreover,
significant postoperative beneficial effects minus serious
adverse effects, from single—dose i.v. dexamethasone,
such as reducing fatigue, duration of convalescence, and
vocal dysfunction which is an important issue for patients
undergoing thyroid surgery have also been shown [11,30].
Therefore, it seems reasonable to add dexamethasone
when we use 1v. ramosetron before thyroid surgery.

There are some limitations to this study. Firstly, we
did not collect PONV data separately during the 48 hours’
time interval, so we could not identify early and late ef—
fects, respectively. Secondly, postoperative VRS pain score
was assessed for only 1 hour after surgery, hence the ef—
fect beyond 1 hour remained undetermined. Further well—
designed studies are warranted to evaluate the early and
late effect of ramosetron and dexamethasone combination
on PONV, and postoperative pain.

We concluded that the combination of ramosetron and
dexamethasone after thyroid surgery was a simple, safe,
and effective method to reduce the incidence of PONV,
PAS, and postoperative pain, as compared to ramosetron

alone,
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