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A B S T R A C T 

Background: Spinal anesthesia is commonly performed in surgical procedures, and 

ondansetron, frequently used as an antiemetic, is often administered to manage post-

operative nausea and vomiting. Given their frequent co-administration, we sought to 

investigate the potential effects of intravenous ondansetron on the block character-

istics of spinal anesthesia performed with levobupivacaine. 

Materials and Method: In this prospective, randomized controlled study, forty pa-

tients were divided into two groups: Group L (spinal anesthesia with levobupiva-

caine) and Group OL (spinal anesthesia with levobupivacaine plus intravenous on-

dansetron). 

Results: Our findings showed that while motor block duration was similar between 

the groups (p>0.05), sensory block duration was significantly shorter in the on-

dansetron group (p<0.05). There were no significant differences in patient de-

mographics or hemodynamic parameters between the groups (p>0.05). 

Conclusions: The shortened sensory block with ondansetron administration may be 

clinically undesirable as it could limit the intended duration of anesthesia. We rec-

ommend administering ondansetron at the end of surgery to avoid this effect. Fur-

ther studies are required to confirm these findings and clarify the mechanisms in-

volved. 
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1. Introduction 

Neuraxial anesthesia stands as the foremost tech-
nique among regional anesthesia methods employed as 
primary anesthetic approaches and should be regarded 
as one of the fundamental skills of an anesthesiologist 
[1,2]. Spinal anesthesia (SA), the most frequently em-
ployed neuraxial technique, aims to provide effective an-
esthesia while ensuring that the selected local anesthetic 
and positioning align with the nature and duration of the 
surgical procedure. To achieve this, various agents with 
differing durations of action are available, and the objec-

tives of anesthesia can be predicted through appropriate 
patient positioning [3]. 

The primary objective of researchers in the field of SA 
has been to achieve effective and long-lasting postoper-
ative analgesia by extending the duration of sensory 
block while minimizing the extension of motor block du-
ration spinal anesthesia [4]. This dual objective is crucial 
for enhancing patient comfort and facilitating early mo-
bilization after surgical procedures. In recent years, nu-
merous studies have focused on this aspect of spinal an-
esthesia. To achieve this goal, a wide range of techniques 
and methodologies have been investigated, with the ma-
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jority of these approaches concentrating on the addition 
of intrathecal adjuvants and systemically administered 
agents to the medications [5–7]. These adjuvants are in-
tended to enhance the analgesic properties of the local 
anesthetics used in spinal anesthesia, thereby providing 
a more favorable balance between sensory and motor 
block durations.  

Ondansetron is a 5-Hydroxytryptamine type 3 (5-HT3) 
serotonin antagonist and is commonly used as an antie-
metic in perioperative medicine. However, hypotheses 
have been proposed that intravenous ondansetron ad-
ministration in patients undergoing surgery with spinal 
anesthesia may provide more stable hemodynamics in 
addition to its antiemetic effect [8]. On the other hand, 
the effects of intravenous ondansetron on the block 
characteristics in spinal anesthesia procedures per-
formed with bupivacaine, one of the most commonly 
used local anesthetics, have been investigated; however, 
conflicting findings have been observed [9,10]. No study 
has yet been reported that specifically examines the ef-
fects of intravenous ondansetron on sensory and motor 
block characteristics, as well as hemodynamic variables, 
in spinal anesthesia performed with levobupivacaine, 
highlighting a gap in the current literature regarding this 
combination. 

This study examines the effects of intravenous on-
dansetron on sensory and motor block characteristics 
and hemodynamic variables in patients receiving spinal 
anesthesia with levobupivacaine. By addressing conflict-
ing findings in the literature, this research aims to clarify 
the potential benefits of ondansetron administration in 
this context. The primary outcome of this study was de-
fined as the duration of the sensory and motor block 
achieved with spinal anesthesia. By evaluating this criti-
cal parameter, we aim to provide a detailed understand-
ing of the efficacy of intravenous ondansetron in modu-
lating block characteristics. Additionally, secondary out-
comes were identified to include the time to onset of the 
block and hemodynamic changes during the procedure. 
These secondary measures are crucial for assessing not 
only the effectiveness of ondansetron in enhancing anes-
thetic quality but also its potential impact on patient sta-
bility and safety throughout the perioperative period. 

 

2. Materials and Methods 

This prospective, randomized controlled study was 
conducted at Dr. Lütfi Kırdar Kartal Education and Re-
search Hospital between February and September 2010, 
following ethics committee approval. Written informed 
consent was obtained from all patients, and the study ad-
hered to the principles outlined in the Declaration of Hel-
sinki and the CONSORT statement for reporting random-
ized trials. A total of 40 patients, aged 25 to 77 years, 
classified as ASA (American Society of Anesthesiologists) 
I-III and scheduled for elective hip and lower extremity 
surgeries, were included. Patients with ASA IV or higher, 
peripheral neuropathy, neuromuscular disorders, sub-
stance abuse, chronic pain treatment, those receiving α2 
agonists or Ca²+ channel blockers, obese patients  

(BMI>30), hypersensitivity to local anesthetics, scoliosis, 
previous lumbar surgery, coagulopathy, and infection 
were excluded. 

Patients were randomized into two groups using 
sealed envelopes. Group L (n=20) received 4 ml of 0.9% 
isotonic NaCl intravenously 15 minutes before intrathe-
cal injection. Group OL (n=20) received 8 mg/4 ml of on-
dansetron intravenously 15 minutes before intrathecal 
injection. Spinal anesthesia was administered with 2 ml 
of 10 mg levobupivacaine. 

Standard monitoring (ECG, heart rate, blood pressure, 
peripheral oxygen saturation) was performed. Sensory 
block was assessed using the "pin-prick" test at 2-minute 
intervals until loss of sensation at the T10 dermatome. 
Motor block was evaluated using the Bromage scale 
every 2 minutes, with the onset of motor block defined 
as Bromage score 2–3. The presence and level of sensory 
and motor block were checked every 15 minutes to de-
termine the time to recover from the blocks.  

Bromage Scale: 
0: No paralysis, full flexion of hip and knee. 
1: Only knee and foot movement, unable to lift leg. 
2: No knee movement, only foot movement. 
3: Complete paralysis, no movement of ankle or toes. 
 

3. Statistical Analyses 

Statistical analysis was performed using NCSS 2007 
software. Descriptive statistics (mean, standard devia-
tion) were employed alongside Friedman’s test for re-
peated measures, Kruskal-Wallis test for intergroup 
comparisons, Dunn’s multiple comparison test for sub-
group analysis, and Mann-Whitney U test for paired 
comparisons. Chi-square and Fisher’s exact tests were 
used for categorical variables. Statistical significance 
was set at p<0.05 with a 95% confidence interval. 

 

4. Results 

A total of 44 patients were evaluated for the study. 
However, 2 patients declined spinal anesthesia, and 2 
others were excluded due to their expected surgical du-
ration exceeding 2.5 hours. Ultimately, 40 patients were 
included in the analysis, with 20 patients in each group. 
Group L consisted of patients who received spinal anes-
thesia with levobupivacaine, while Group OL included 
those who received spinal anesthesia with levobupiva-
caine plus systemic ondansetron (Fig. 1). There were no 
significant differences between the groups regarding de-
scriptive parameters such as age, gender, height, weight, 
and ASA classification (p>0.05) (Table 1). 

No significant statistical differences were observed 
between the groups in terms of non-invasive blood pres-
sure (systolic, diastolic, and mean), heart rate, and oxy-
gen saturation, both before spinal anesthesia and at mul-
tiple time points following intrathecal injection (1, 3, 5, 
10, 15, 20, 30, 40, 60 minutes) as well as during the initial 
post-operative recovery room measurements (p>0.05 
for all parameters at all-time intervals). 
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Fig. 1. Flow diagram of the study. 

Table 1. Demographics of patients and comparisons. 

 Group L Group OL p value 

Age (years) 53.95 ± 15.32 49 ± 17.44 0.346 

Weight (kg) 74.4 ± 14.34 74.85 ± 9.57 0.908 

Height (cm) 171 ± 9.35 173.8 ± 9.51 0.354 

Gender (F/M) 7/13 9/11 0.519 

ASA (I/II/III) 7/8/5 10/8/2 0.404 

ASA refers to the American Society of Anesthesiologists classification. Gender is 
represented as Female (F) and Male (M). Data are presented as mean ± standard 
deviation (SD) or as the number of patients. 

While the onset times for motor and sensory blocks 
were similar between the two groups, the regression and 
termination times for motor blocks were also compara-
ble (p<0.05). However, the regression and termination 
times for sensory blocks were shorter in the on-
dansetron group (p<0.001, p<0.001, respectively). No 
statistically significant differences were observed in the 
distributions of nausea, agitation, hypotension, hyper-
tension, arrhythmia, bradycardia, and oxygen desatura-
tion between groups (p>0.05). 

5. Discussion 

In this study, we evaluated the effects of administer-
ing systemic ondansetron together with spinal anesthe-
sia using levobupivacaine on various clinical parameters 
and block characteristics in a cohort of 40 patients. Our 
results indicated no significant differences between 
Group L (levobupivacaine alone) and Group OL (levobu-
pivacaine plus ondansetron) regarding demographic 
characteristics, non-invasive hemodynamic parameters, 
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or oxygen saturation levels at multiple time points. Ad-
ditionally, the incidence of nausea, agitation, hypoten-
sion, hypertension, arrhythmia, bradycardia, and oxy-
gen desaturation was comparable between the groups. 
Interestingly, while the onset times for both motor and 
sensory blocks were similar, the regression and termina-

tion times for sensory blocks were significantly shorter 
in the ondansetron group. These findings suggest that 
ondansetron may influence sensory block characteris-
tics without affecting overall hemodynamic stability or 
other side effects commonly associated with spinal anes-
thesia.

Table 2. Comparative analysis of onset, regression, and termination times  
for motor and sensory blocks across groups. 

Time frames 
Group L 

(Mean ± SD) 
Group OL 

(Mean ± SD) 
p value 

To reach maximum sensory block (min) 10.05 ± 4.33 8.25 ± 2.9 0.131 

For 2-segment regression of sensory block (min) 114.85 ± 17.64 73.45 ± 15.99 <0.001 

For complete resolution of sensory block (min) 141.8 ± 20 94.45 ± 16.35 <0.001 

To onset of motor block (min) 11.2 ± 3.65 10.65 ± 3.23 0.617 

For motor block regression (min) 135.2 ± 21.53 132.6 ± 15.73 0.665 

For complete resolution of motor block (min) 152.25 ± 21.58 149.65 ± 16.04 0.668 

Studies investigating the effects of intravenous on-
dansetron on the block characteristics of intrathecal bu-
pivacaine occupy an important place in the literature, of-
ten presenting conflicting results [9,10]. While some re-
search suggests that the concomitant use of ondansetron 
may positively influence block characteristics when ad-
ministered with intrathecal bupivacaine, other studies 
report limited or no observed effect. This discrepancy 
highlights the need for further investigation into the 
pharmacological effects of ondansetron and its interac-
tions with bupivacaine. Therefore, these conflicting find-
ings should be carefully evaluated in the context of clini-
cal practice and anesthesia management. 

Ondansetron may affect the duration of spinal anes-
thesia through various mechanisms, including its antie-
metic effect, modulation of serotonin-related pain path-
ways, and potential direct neurological influence on spi-
nal cord neurons [10,11]. Additionally, its pharmacoki-
netic properties might alter the absorption and distribu-
tion of bupivacaine, and by reducing anxiety, it can help 
maintain physiological stability, enhancing the anes-
thetic's effectiveness [12]. These factors together pro-
vide a possible explanation for ondansetron's impact on 
spinal anesthesia characteristics. 

In our study, we observed that although ondansetron 
did not have a significant impact on the duration of the 
motor block during spinal anesthesia, it notably short-
ened the duration of the sensory block. This finding is 
clinically concerning, as a shortened sensory block is 
generally considered undesirable in the context of spinal 
anesthesia. The primary objective of spinal anesthesia is 
to provide sufficient and sustained sensory anesthesia to 
ensure that patients remain pain-free and comfortable 
throughout the entire duration of the surgical procedure. 
A reduction in sensory block duration could potentially 
result in the premature return of sensation, leading to in-
adequate anesthesia and patient discomfort if the sur-
gery is still ongoing [13,14]. This outcome runs counter 
to the fundamental purpose of spinal anesthesia, which 
is to maintain an effective and reliable sensory block for 
the necessary duration of the surgery. 

Moreover, shortening the sensory block could intro-
duce complications such as the need for additional anes-
thetic interventions during surgery or even the conver-
sion to general anesthesia if the spinal block wears off 
too quickly [15]. This would not only increase the com-
plexity of anesthesia management but could also lead to 
higher risks for the patient and a less predictable course 
of anesthesia. 

Considering these potential clinical implications, we 
propose that ondansetron be administered at the end of 
the surgical procedure rather than before or during spi-
nal anesthesia. This would allow the antiemetic benefits 
of ondansetron to be utilized without interfering with 
the desired duration of sensory anesthesia. Until more 
studies are published that confirm or refute the findings 
of our study, it may be prudent to exercise caution when 
using ondansetron in conjunction with spinal anesthesia, 
particularly in cases where maintaining a prolonged sen-
sory block is critical for surgical success. Our recommen-
dation is based on the current understanding of the in-
teraction between ondansetron and spinal anesthesia, 
but further research is essential to clarify the long-term 
clinical significance of this interaction. 

One of the primary limitations of our study is the ab-
sence of a formal sample size calculation. Our study in-
cluded a total of 40 patients, with 20 patients in each 
group; however, without a predetermined sample size 
calculation, the statistical power of our findings may be 
limited. This lack of power could potentially affect the 
generalizability of the results, and future studies with 
larger, calculated sample sizes are necessary to validate 
our conclusions. Additionally, our study did not assess 
patient-reported outcomes such as the Quality of Recov-
ery (QoR) score or similar measures, which would have 
provided valuable insights into the patients' overall 
postoperative recovery experience, including factors 
such as comfort, well-being, and satisfaction. Including 
such assessments would have enriched our evaluation of 
the clinical impact of ondansetron on spinal anesthesia. 
Incorporating these parameters into future research 
could provide a more comprehensive understanding of 
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the anesthetic and postoperative effects, which was a 
missed opportunity in our current study. 

 

6. Conclusions 

In conclusion, our study demonstrated that intrave-
nous ondansetron significantly shortened the sensory 
block duration without affecting the motor block in pa-
tients undergoing spinal anesthesia with levobupiva-
caine. This finding suggests a potential interference with 
the intended duration of sensory anesthesia, which may 
be clinically undesirable. Administering ondansetron at 
the end of surgery could help avoid this effect, though 
further research is needed to support this approach. 
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