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Abstract
Introduction: Post-operative nausea and vomiting are frequently encountered complications in 
the post operative care unit. Effective treatment is promptly warranted to decrease morbidity 
of patients. Female gender, nonsmoker, young age, laparoscopic gastrointestinal surgeries are 
major risk factors. Ondansetron is commonly used for its prevention and treatment. However, 
inhaled isopropyl alcohol can also be used and has recently been in practice. In this study we 
compared inhaled isopropyl alcohol and intravenous ondansetron for the effective treatment of 
post operative nausea and vomiting after laparoscopic surgery among female patients.

Methods: The present study conducted at Lumbini Medical College and Teaching Hospital included 
76 female patients, aged between 18 to 60 years, classified as American Society of Anesthesiologist 
physical status classification I–II, who were scheduled for laparoscopic surgery. At the time of 
preoperative evaluation, patients were divided into two groups, i.e., Group I and Group O, each 
consisting of 38 patients. Post surgery, patients who experienced post operative nausea and 
vomiting in the recovery room either received inhalational treatment with 70% isopropyl alcohol 
(Group I) or 4mg intravenous ondansetron (Group O). Nausea levels were monitored using a verbal 
numeric rating scale (VNRS) at regular time intervals. The treatment was considered successful if 
the patient's nausea and vomiting score decreased by 50% or more.

Results: Among 76 patients, 29(38.16%) developed post-operative nausea and vomiting. Both groups 
had similar baseline characteristics and initial post operative nausea and vomiting severity with 
p-value>0.05. Group I experienced faster symptom relief, achieving 50% reduction in symptoms in 
4.69 ± 2.02 minutes compared to 7.73 ± 2.59 minutes in the Group O (p<0.05).

Conclusions: Inhaled 70% isopropyl alcohol provided faster relief from postoperative nausea and 
vomiting when compared to intravenous ondansetron. 
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Introduction
Any episode of retching, nausea or vomiting within 
48 hours after surgery is considered as postoperative 
nausea and vomiting (PONV).1 The incidence of PONV 
ranges between 30% and 40% after surgery which can 
increase up to 51.20% within 24 hours and have 5.6 
times higher incidence among females.2 This risk is 
further heightened with laparoscopic, gynecological, 
or abdominal surgeries ranging up to 60% without 
prophylaxis.3,4

Ondansetron is a 5-hydroxytryptamine 3 (5-HT3) 
receptor antagonist which is mostly used to prevent 
and treat PONV perioperatively. Common side 
effects associated with ondansetron are headache, 
sedation, dizziness, and QT wave prolongation in 
electrocardiogram (ECG).5,6 Inhaled isopropyl alcohol 
(IPA) has been recently studied as an effective 
alternative to ondansetron for the treatment of 
PONV, holding some advantages like: ease of use, 
rapid onset, and high efficacy and some studies 
found it to be more effective than oral or intravenous 
(IV) antiemetic.7-9 This study aimed to compare the 
efficacy of treatment with inhaled isopropyl alcohol 
and IV ondansetron for a 50% reduction in symptoms 
of PONV among female patients undergoing 
laparoscopic surgery in a tertiary center in Nepal.

Methods
A cross-sectional study was conducted from 22nd 
December 2024 to 21st March 2025 in the post-
anesthesia care unit (PACU) of Lumbini Medical 
College and Teaching Hospital, a tertiary care center 
in Tansen, Palpa, Nepal. A total of 76 female patients, 
aged 18 to 60 years and classified as American 
Society of Anesthesiologists (ASA) Grade I or II, 
were scheduled for elective laparoscopic abdominal 
surgeries. Patients with known allergies to IPA or 
ondansetron, pregnant women, and patients with 
pre-existing cardiovascular disease were excluded 
from study. Ethical approval was granted by the 
hospital’s review committee (Ref no: IRC-LMC-
24/N-24). Following a proper explanation regarding 
benefits and possible complications of surgical and 
anesthetic procedures, written informed consent 
was obtained. 

Preoperative evaluation was done for all patients, and 
at the time of assessment, the first 38 patients were 
categorized as Group I and the next 38 patients were 
categorized as Group O using a convenient sampling 
technique. Standard pre-medication, lorazepam 2 
mg to allevate anxiety and pantoprazole 40 mg were 
given to all patients the night before surgery as per 
institutional protocol. On the day of the surgery, 
patients received general anesthesia following a 

standard protocol and were monitored continuously 
for vital signs intraoperatively. After completion of 
surgery, patients were shifted to post-anesthesia care 
unit (PACU) and vitals were monitored continuously. 
Vomiting or retching was considered to be an emetic 
episode if they have been separated by at least 1 
minute to constitute separate events.10 Nausea 
was defined as a subjective, unpleasant sensation 
associated with the awareness of the urge to vomit.11 
On complain of nausea, verbal numeric rating scale 
(VNRS) was employed to quantify the severity. 
Patients were rated on a scale of 0 to 10, where 0 
denoted no nausea and 10 denoted extremely severe 
nausea.12 

Patients in Group I received inhaled 70% IPA, and 
those in Group O received 4 mg iv ondansetron as 
treatment for PONV. A repeat dose of IV ondansetron 
was allowed after 15 minutes if needed (maximum 
8 mg). Inhalation of 70% (IPA) was done using a 
pre-soaked pad placed under the nose, instructed 
to take three deep breaths. IPA could be repeated 
every 15 minutes, up to three times. If either of the 
treatments failed, further management was left to 
the anesthesia provider’s discretion.

For those patients who had PONV in PACU, VNRS 
scores were recorded before giving treatment and at 
every 5-minute interval till symptoms resolved and 
thereafter every 15 minutes.

Statistical analysis was performed using Statistical 
Package for the Social Sciences version 25. Continuous 
variables like age, surgery time, anesthesia time, and 
VNRS were expressed as mean ± standard deviation 
and compared using the independent t-test based on 
data distribution. A p-value of <0.05 was considered 
as statistically significant.

Results
Among 76 female patients, who underwent 
laparoscopic surgery, 29(38.16%) developed 
postoperative nausea and vomiting, of whom 16 were 
from Group I and 13 from Group O. The demographic 
and intraoperative characteristics of the patients 
in the IPA and ondansetron groups were compared 
(Table 1). There were no statistically significant 
differences observed between the two groups in 
terms of age, duration of surgery and anesthesia, 
intraoperative fentanyl consumption, and the time to 
first PONV complaint in the PACU, with all p-values 
exceeding 0.05.
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Table 1: Demographics, characteristics of surgery 
and anesthesia of patients (n=76).	  

Characterstics IPA 
(n=38)

Ondansetron 
(n=38)

p- 
value

t-value

Age (Years) 35.39 ± 
9.95

37.08 ± 8.70   0.435 -0.785

Surgery Time 
(Minutes) 

50.79 ± 
7.98

49.61 ± 8.84 0.542 0.613

Anesthesia 
Time
(Minutes)

61.32 ± 
8.40

60.24 ± 9.36 0.599 0.529

Intraoperative 
fentanyl 
(microgram)

92.63 ± 
17.03

91.32 ± 19.05 0.752 0.317

The severity of PONV symptoms was assessed at 
multiple time intervals following the initial complaint. 
As shown in Table 2, there was no significant 
difference between the IPA and Ondansetron groups 
at the time of complaint (p = 0.93). However, the IPA 
group showed significantly lower symptom scores 
at 5, 10, and 15 minutes (p = 0.012, p = 0.003, and 
p = 0.023, respectively), indicating faster symptom 
relief. At 30 and 45 minutes, the differences were 
not statistically significant (p = 0.274 and p = 0.608, 
respectively), and at 1 hour, symptoms had been 
resolved completely in both the groups.

Table 2: Table showing mean time to first complain of PONV and mean VNRS for PONV (n=76). 

Characterstics IPA (n=16) Ondansetron (n=13) p- value t-value

Time to first complain of PONV after shifting to PACU 8.13 ± 3.07 7.77 ± 3.63 0.777 0.286

VN
R
S 

fo
r 

PO
N

V

At time of complain 8.19 ± 1.38 8.23 ± 1.09 0.930 -0.092

At 5 minutes 3.25 ± 1.91 5.23 ± 2.05 0.012* -2.686

At 10 minutes 0.69 ± 1.01 2.62 ± 1.86 0.003* -3.569

At 15 minutes 0.31 ± 0.60 1.30 ± 1.31 0.023* -2.705

At 30 minutes 0.25 ± 0.58 0.62 ± 1.04 0.274 -1.196

At 45 minutes 0.13 ± 0.50 0.23 ± 0.60 0.608 -0.519
*Statistical significance

Time to achieve a 50% reduction in symptoms was 
significantly shorter in the IPA group compared to 
the Ondansetron group (4.69 ± 2.02 minutes vs. 7.73 
± 2.59 minutes, p = 0.001), suggesting more rapid 
clinical efficacy of IPA (Figure 1). Student’s t test was 
applied (p-value= 0.001, t-value= -3.557).

Figure 1: Time in minutes from initiation of 
therapy to 50% reduction of PONV among patients 
undergoing laparoscopic surgeries.

 

Discussion
In this study we compared inhaled 70% isopropyl 
alcohol and intravenous ondansetron in terms 
of resolving postoperative nausea and vomiting. 
According to our findings, inhalation of isopropyl 
alcohol was found to be more efficient in resolving 
postoperative nausea and vomiting, particularly 
within 15 minutes from the initiation of treatment. 
The data demonstrated that patients in the IPA group 
experienced a significant decrease in nausea scores 
at 5 minutes compared to the ondansetron group. 
This trend continued at 10 minutes and 15 minutes.

Inhaled isopropyl alcohol was found to achieve 
rapid relief of nausea compared with placebo during 
a 10-minute period in a study in an emergency 
department with complaints of nausea with an NRS 
score of 3 in the isopropyl group versus a VNRS scale 
of 6 in the placebo group.13 In another study, isopropyl 
alcohol was compared with oral 4 mg ondansetron 
among patients visiting the emergency room with 
complaints of nausea and found isopropyl alcohol to 
be more effective.14 A similar study on postoperative 
patients to treat PONV after surgery found that the 
median VNRS score at the 5th, 10th, and 15th minutes 
after treatment with inhaled isopropyl alcohol was 
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lower than patients treated with IV ondansetron, 
with a p-value < 0.05.15 All these findings were in 
accordance with the results of our study.

A study compared inhaled IPA or saline-soaked gauze 
for the treatment of nausea in the emergency room.16 
A numerical rating scale (0-10) was used to rate 
nausea in sixty-two patients who got IPA and fifty-
six who received saline at baseline and two, four, 
and ten minutes after inhalation. At every time point, 
the IPA group’s nausea scores decreased noticeably 
more than those of the placebo group. Rescue 
antiemetics were also needed by fewer patients in 
the isopropyl alcohol group (28 vs. 42; P = 0.04), 
similar to our findings. Another study compared 
intravenous ondansetron adjacent to aromatherapy 
with normal saline-soaked gauze and intravenous 
saline adjacent to aromatherapy with isopropyl 
alcohol.17 It found nausea scores were significantly 
lower in the isopropyl alcohol group at 30 minutes 
(p = 0.015), vomiting was significantly higher (p < 
0.001), but no significant differences were seen at 10 
minutes (p > 0.05).

PONV are more prevalent among females patients 
undergoing laparoscopic surgical procedures with 
intraoperative opioid use.18,19 Ondansetron works 
by blocking the serotonin receptor at central or 
peripheral nervous system or both.20 IPA is also being 
used to treat PONV and is believed to have an effect 
on neural pathways controlling emesis; however, the 
exact mechanism of action is still unknown.7,21,22 So, 
we compared IPA with the standard drug ondansetron 
for the treatment of PONV.

Limitation of this study is that it was performed in a 
single center with a small number of female patients, 
but children and the male population and those with 
extremes of age groups are yet to be explored, and 
it also reveals the potential opportunity for further 
research.

Conclusions
Inhalation of 70% isopropyl alcohol offers more 
rapid relief from PONV compared to intravenous 
ondansetron in female patients undergoing 
laparoscopic surgery. Isopropyl alcohol could be a 
good alternative to other common medications to 
treat PONV where early therapeutic effect is needed. 
It can be a mode of treatment in post-operative care 
units, emergency departments, and surgeries with 
high risk for PONV.

Source of Funding: None

Acknowledgement: None

Conflict of Interest: None

Author’s Contribution and ORCID iDs

Dr. Chetan Bohara 			 
Conceptualization, Methodology, Literature review, 
Data acquisition, Data analysis, Drafting.

: https://orcid.org/0000-0001-9728-4684

Dr. Parshal Bhandari 					   
Data analysis and Drafting

: https://orcid.org/0000-0001-8311-8466

Dr. Kshitzima Giri  					   
Data collection and Drafting

: https://orcid.org/0009-0004-5270-7689

Dr. Aayush Bimali  					   
Data collection and Drafting

: https://orcid.org/0009-0007-4092-096X

Dr. Prashanna Bajracharya  				  
Data collection

: https://orcid.org/0009-0005-6036-8151

References
1.	 Choi SU. Is postoperative nausea and vomiting 

still the big “little” problem? Korean journal 
of anesthesiology. 2016;69(1):1-2. 		
DOI: 10.4097/kjae.2016.69.1.1

2.	 Teshome D, Hunie M, Kibret S, Mestofa M, Fenta 
E. Prevalence and Factors Associated with 
Postoperative Nausea and Vomiting in an Ethiopian 
Comprehensive Specialized Hospital. Advances 
in preventive medicine. 2024;2024:6699732. 	
DOI: 10.1155/2024/6699732

3.	 Lin C, Li J, Wu Q, Luo T, Zheng Z. Postoperative 
Nausea and Vomiting in Female Patients 
Undergoing Laparoscopic Gastrointestinal 
Surgery with Double Prophylactic Therapy. Surgery 
journal (New York, NY). 2024;10(2):e25-e30. 	
DOI: 10.1055/s-0044-1787305

4.	 Tseng LH, Liou SC, Chang TC, Tsai SC, Soong YK, 
Wong SY. A randomized, blinded study of the 
incidence of postoperative nausea and vomiting 
in women after major gynecologic laparoscopic 
surgery. Journal of minimally invasive gynecology. 
2006;13(5):413-7. 				  
DOI: 10.1016/j.jmig.2006.05.003

5.	 Etchegoyen CV, Keller GA, Mrad S, Cheng 
S, Di Girolamo G. Drug-induced QT Interval 
Prolongation in the Intensive Care Unit. Current 
clinical pharmacology. 2017;12(4):210-22. 
DOI: 10.2174/1574884713666180223123947	
		

https://orcid.org/0000-0001-9728-4684
https://orcid.org/0000-0001-8311-8466
https://orcid.org/0009-0004-5270-7689
https://doi.org/10.4097/kjae.2016.69.1.1
https://doi.org/10.1155/2024/6699732
https://doi.org/10.1055/s-0044-1787305
https://doi.org/10.1016/j.jmig.2006.05.003
https://doi.org/10.2174/1574884713666180223123947


ORIGINAL ARTICLE     

78 MJAPFN | VOL 01 | NO. 1 | ISSUE 1 | AUG 2025 

Inhaled Isopropyl Vs Intravenous Ondansetron, Chetan Bohara, et al

6.	 Ismail S, Funk MJ, Flythe JE. Ondansetron 
and the Risk of Sudden Cardiac Death among 
Individuals Receiving Maintenance Hemodialysis. 
Journal of the American Society of Nephrology 
: JASN. 2024;35(6):761-71. 			 
DOI: 10.1681/ASN.0000000000000336

7.	 Erdogan-Ongel E, Heung Y, Rozman de Moraes A, 
Geng Y, Bruera E. Inhalation of Isopropyl Alcohol 
for the Management of Nausea and Vomiting: 
A Systematic Review. Journal of palliative 
medicine. 2023;26(1):94-100. 			 
DOI: 10.1089/jpm.2022.0332

8.	 April MD, Oliver JJ, Davis WT, Ong D, Simon EM, Ng 
PC, et al. Aromatherapy Versus Oral Ondansetron 
for Antiemetic Therapy Among Adult Emergency 
Department Patients: A Randomized Controlled 
Trial. Ann Emerg Med. 2018;72(2):184-93. 
DOI: 10.1016/j.annemergmed.2018.01.016

9.	 Hines S, Steels E, Chang A, Gibbons K. 
Aromatherapy for treatment of postoperative 
nausea and vomiting. The Cochrane database 
of systematic reviews. 2018;3(3):Cd007598. 
DOI: 10.1002/14651858.CD007598.pub3

10.	 Coburn M, Kunitz O, Apfel CC, Hein M, Fries M, 
Rossaint R. Incidence of postoperative nausea 
and emetic episodes after xenon anesthesia 
compared with propofol-based anesthesia. 
British journal of anesthesia. 2008;100(6):787-91. 	
DOI: 10.1093/bja/aen077

11.	 Maule WF. Nausea and vomiting. Clinical 
Methods: The History, Physical, and Laboratory 
Examinations 3rd edition. 1990. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK410/

12.	 Asgari MR, Asghari F, Ghods AA, Ghorbani R, 
Hoshmand Motlagh N, Rahaei F. Incidence and 
severity of nausea and vomiting in a group of 
maintenance hemodialysis patients. Journal 
of renal injury prevention. 2017;6(1):49-55. 
DOI: 10.15171/jrip.2017.09

13.	 Beadle KL, Helbling AR, Love SL, April MD, Hunter 
CJ. Isopropyl Alcohol Nasal Inhalation for Nausea 
in the Emergency Department: A Randomized 
Controlled Trial. Annals of Emergency Medicine. 
2016;68(1):1-9.e1. 				  
DOI: 10.1016/j.annemergmed.2015.09.031

14.	 Dalrymple RA. Inhaling isopropyl alcohol from 
alcohol wipes was amore effective antiemetic 
than oral ondansetron in nauseated adults. 
Archives of disease in childhood - Education & 
practice edition. 2020;105(3):190. 	
DOI: 10.1136/archdischild-2019-316913		
	

15.	 Winston AW, Rinehart RS, Riley GP, Vacchiano CA, 
Pellegrini JE. Comparison of inhaled isopropyl 
alcohol and intravenous ondansetron for 
treatment of postoperative nausea. AANA journal. 
2003;71(2):127-32. Available from: https://aamsn.
org/pdfs/IPA_versus_Ondansetron.pdf

16.	 Candemir H, Akoglu H, Sanri E, Onur O, Denizbasi 
A. Isopropyl alcohol nasal inhalation for nausea 
in the triage of an adult emergency department. 
The American journal of emergency medicine. 
2021;41:9-13. 				  
DOI: 10.1016/j.ajem.2020.12.052

17.	 Rezvani Kakhki B, Ghasemi T, Vafadar Moradi E, 
Abbasi Shaye Z, Mousavi SM. Aromatherapy with 
Isopropyl Alcohol versus Intravenous Ondansetron 
in Management of Mild Brain Trauma Nausea and 
Vomiting; a Randomized Clinical Trial. Archives 
of academic emergency medicine. 2022;10(1):e87. 
DOI: 10.22037/aaem.v10i1.1792

18.	 Shaikh SI, Nagarekha D, Hegade G, Marutheesh 
M. Postoperative nausea and vomiting: A simple 
yet complex problem. Anesthesia, essays 
and researches. 2016;10(3):388-96. 		
DOI: 10.4103/0259-1162.179310

19.	 Stoops S, Kovac A. New insights into the 
pathophysiology and risk factors for PONV. Best 
Practice & Research Clinical Anaesthesiology. 
2020;34(4):667-79. 			 
DOI: 10.1016/j.bpa.2020.06.001

20.	Aroke EN, Hicks TL. Pharmacogenetics of 
Postoperative Nausea and Vomiting. Journal of 
perianesthesia nursing : official journal of the 
American Society of PeriAnesthesia Nurses. 
2019;34(6):1088-105. 			 
DOI: 10.1016/j.jopan.2019.03.007

21.	 Cotton JW, Rowell LR, Hood RR, Pellegrini JE. A 
comparative analysis of isopropyl alcohol and 
ondansetron in the treatment of postoperative 
nausea and vomiting from the hospital setting to 
the home. AANA journal. 2007;75(1):21. Available 
from: https://aamsn.org/pdfs/IPA_study_to_
home.pdf

22.	Radford KD, Fuller TN, Bushey B, Daniel C, Pellegrini 
JE. Prophylactic isopropyl alcohol inhalation and 
intravenous ondansetron versus ondansetron 
alone in the prevention of postoperative nausea 
and vomiting in high-risk patients. AANA journal. 
2011;79(4 Suppl):S69-74. Available from: https://
pubmed.ncbi.nlm.nih.gov/22169004/

https://doi.org/10.1681/ASN.0000000000000336
https://doi.org/10.1089/jpm.2022.0332
https://doi.org/10.1016/j.annemergmed.2018.01.016
https://doi.org/10.1002/14651858.CD007598.pub3
https://doi.org/10.1093/bja/aen077
https://www.ncbi.nlm.nih.gov/books/NBK410/
https://doi.org/10.15171/jrip.2017.09
https://doi.org/10.1016/j.annemergmed.2015.09.031
https://doi.org/10.1136/archdischild-2019-316913
https://aamsn.org/pdfs/IPA_versus_Ondansetron.pdf
https://aamsn.org/pdfs/IPA_versus_Ondansetron.pdf
https://doi.org/10.1016/j.ajem.2020.12.052
https://doi.org/10.22037/aaem.v10i1.1792
https://doi.org/10.4103/0259-1162.179310
https://doi.org/10.1016/j.bpa.2020.06.001
https://doi.org/10.1016/j.jopan.2019.03.007
https://aamsn.org/pdfs/IPA_study_to_home.pdf
https://aamsn.org/pdfs/IPA_study_to_home.pdf
https://pubmed.ncbi.nlm.nih.gov/22169004/
https://pubmed.ncbi.nlm.nih.gov/22169004/


ORIGINAL ARTICLE     

79MJAPFN | VOL 01 | NO. 1 | ISSUE 1 | AUG 2025 

Inhaled Isopropyl Vs Intravenous Ondansetron, Chetan Bohara, et al

Bios

Dr. Chetan Bohara is an Assistant Professor in Lumbini Medical College & Teaching Hospital. He has 
completed his MD in anaesthesiology in 2015 from Jiangsu University, China and has almost 10 years 
of experience in this field. Research areas of interest include peri-operative anesthesia and pain 
management. 

Email: chetan.bohara1@gmail.com

Dr. Parshal Bhandari is Lecturer in Lumbini Medical College &Teaching Hospital. His highest academic 
qualification is MD in anaesthesiology and Critical Care and has one year of experience in this field and 
is involved as a reviewer in various medical journals. His core research area of interest includes palliative 
pain management

Email: parshalbhandari@gmail.com

Dr. Kshitizma Giri is Registrar in the Department of Anesthesia, OM Hospital & Research Centre. Her 
Highest Academic qualification is MD in Anaesthesiology and Critical Care and has 4 years of experience 
in this field. Her research area of interests includes Neuro anesthesia. 

Email: kshitizmag@gmail.com

Dr. Aayush Bimali is a first year McH resident in neurosurgery in National Academy of Medical Sciences. 
His highest academic qualification is MS in general surgery. He has one year of experience in the related 
field. His research areas of interest include post-operative pain management and topics related to 
neurosurgery.

Email: aayushbimali24@gmail.com

Dr. Prashanna Bajracharya is currently pursuing his MD in anaesthesiology and is a second year resident 
in Lumbini Medical College & Teaching Hospital. His highest academic qualification is MBBS. He has prior 
experience of 4 years working as a house officer in incentive care unit. His research area of interest 
includes biostatics and perioperative care.

Email: prashannabaj95@gmail.com


