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The 5-hydroxytryptamine Type 3 (5-HT3) antagonists are 
a class of drugs frequently used to prevent and treat nausea 
and vomiting. It has been shown that a 5-HT3 receptor exists 
in the spinal nerves and affects pain control in animals [1]. In 
one study, ondansetron administered to prevent nausea and 
vomiting interrupted sensory deprivation in spinal anesthesia 
performed with lidocain [2]. Another study showed that other 
5-HT3 antagonists such as granisetron enhanced recovery of 
the sensory nerves during spinal anesthesia [3]. Palonosetron, a 
second-generation 5-HT3 receptor antagonist approved in 2003, 
is known to have the strongest affinity to the 5-HT3 receptor, 
with a receptor binding affinity about 30 times stronger than 
that of ondansetron and granisetron. In addition, its elimination 
half-life is about 40 hours, far longer than that of other 5-HT3 
antagonists. Therefore, a small dose, generally 0.075 mg, is rec-
ommended to prevent nausea and vomiting after general opera-
tions [4]. However, as the effect of palonosetron on spinal anes-
thesia has not been studied, it is unclear whether preoperative 
administration of palonosetron interrupts the anesthetic effect. 
In this study, we investigated the effect of palonosetron on spinal 
anesthesia by examining the level of sensory block, the timing of 
sensory recovery, and the timing of motor recovery in spinal an-
esthesia performed with bupivacaine 8 mg when palonosetron 
0.075 mg or normal saline solution 1.5 ml was intravenously 
injected preoperatively.

This study was conducted with the approval of the Insti-
tutional Review Board at our hospital. The subjects were 80 
American Society of Anesthesiologists (ASA) class I-II patients 
who were scheduled to undergo transurethral surgery under 

spinal anesthesia. The objective and methods of the study were 
explained to them before the operation, and informed consent 
was obtained from each patient. The subjects were randomly 
assigned either to a group in which normal saline solution 1.5 
ml was injected 15 minutes before the operation (Group C) or 
to a group in which palonosetron 0.075 mg (1.5 ml) was intra-
venously injected 15 minutes before the operation (Group P). 
Patients who had undergone lumbar surgery or those who had 
been administered drugs that could affect spinal anesthesia, such 
as an analgesic, a calcium channel blocking agent, or an alpha 2 
agonist, were excluded from the study.

An anesthetist performed anesthesia without knowledge 
of the intravenously injected drug, and the same anesthetist 
observed the patients in the operating room and the recovery 
room. Vital signs such as electrocardiography, blood pressure, 
and oxygen saturation were monitored in the operating room. 
Before the induction of anesthesia, normal saline solution 300 
ml was intravenously injected in all patients. Anesthesia was 
performed by having the patient lie in the lateral recumbent po-
sition and inserting a 25 G Whitacre needle (Becton-Dickinson, 
Franklin Lakes, NJ, USA) through the midline of the L4-5 inter-
vertebral space. After checking the outflow of the cerebrospinal 
fluid, 0.5% hyperbaric bupivacaine 8 mg was injected for 10 
seconds. After the injection, the patient adopted the supine posi-
tion. After the sensory block was checked, the patient adopted 
the lithotomy position. 

With respect to the sensory block, the level at which the pin-
prick sensation disappeared was recorded every 10 minutes, and 
the highest sensory block level was also recorded. The time to 
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regression of sensory block by two dermatomes and the time to 
recovery of sensory function at the S1 level were also recorded. 
The motor block was measured every 10 minutes using the 
modified Bromage scale (0 = No block, 1 = Able to bend knee, 2 
= Able to dorsiflex the foot, and 3 = Complete motor block).

There were no significant differences between the two groups 
in age, height, weight, sex, and ASA class. The highest sensory 
block level in the thoracic dermatome was 9.0 ± 1.2 in Group 
P and 9.1 ± 1.1 in Group C, indicating no significant difference 
(P = 0.847). The time to regression of sensory block by two der-
matomes was 74.5 ± 17.5 minutes in Group P and 82.3 ± 17.9 
minutes in Group C, indicating no significant difference (P = 
0.054). The time to recovery of sensory function at the S1 level 
was 205.8 ± 30.7 minutes in Group P and 199.5 ± 19.3 minutes 
in Group C, indicating no significant difference. No significant 
difference was found between the two groups in the time to re-
covery from motor nerve block (Table 1).

These results showed that the dose of palonosetron generally 
administered to prevent postoperative nausea and vomiting had 

no particular effect on sensory and motor block or on recovery 
in spinal anesthesia using bupivacaine. This finding may be at-
tributable to 0.075 mg of palonosetron having a sufficient effect 
on the chemoreceptor trigger zone but being insufficient to af-
fect the bupivacaine in the intervertebral space. However, the 
comparison of the time to regression of sensory block by two 
dermatomes showed that the recovery tended to be more rapid 
in the palonosetron group, although the difference was not sig-
nificant. It can be assumed, therefore, that the effect of palonose-
tron may depend on the type and dose of the spinal anesthetic. 
In addition, considering that the appropriate dose of palonose-
tron for patients undergoing carcinostatic therapy is 0.25 mg, 
more studies may be necessary to examine the effect of high-
dose palonosetron administration on sensory block after spinal 
anesthesia. In conclusion, intravenous injection of palonosetron 
0.075 mg for the reduction of postoperative nausea and vomit-
ing had no effect on the sensory block level and recovery from 
sensory and motor block in spinal anesthesia performed using 
bupivacaine 8 mg.
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Table 1. Sensory and Motor Recovery Time

Group C
(n = 40)

Group P
(n = 40) P value

Sensory recovery by two dermatome (min)
Sensory recovery to S1 (min)
Able to bend knee (min)
Able to dorsiflex the foot (min)

  82.3 ± 17.9
199.5 ± 19.3
105.8 ± 31.1
136.5 ± 30.3

  74.5 ± 17.5
205.8 ± 30.7
112.8 ± 42.0
114.0 ± 44.1

0.054
0.280
0.400
0.379

The values are the mean and standard deviation. Group C: Normal saline group. Group P: Palonosetron group.


