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Abstract
Keywords Background: Postoperative nausea and vomiting (PONV) is a common and
PONV, spinal anesthesia, distressing complication following anesthesia and surgery, significantly affecting
urological surgery, incidence. patient comfort, recovery, and overall satisfaction. Although spinal anesthesia is

widely used in elective urological surgeries due to its safety and effectiveness,
PONYV remains a notable concern even in the absence of general anaesthesia.

Article History Objectives: To determine the incidence of PONV and assess associated risk
Received: 13 April 2026 factors in patients undergoing elective urological surgery under spinal aesthesia.

Accepted: 25 May 2026 Materials and methods: A descriptive cross-sectional study was conducted at
Published: 15 June 2026 the Institute of Kidney Diseases (IKD), Peshawar, over 4—6 months. A total of

165 patients (ASA I-1I) were included using convenient sampling. Data were
collected wvia questionnaire, and patients were observed for 24 hours
Copyright @Author postoperatively o
Corresponding Author: * Results: The mean age of participants was 40.7 + 14.4 years. Among the
Hidayat Ullah patients, 38.2% experienced nausea, with most cases being mild (59.4%).
Vomiting was reported in 50.3% of patients, with the majority experiencing 2-3
episodes. Most vomiting episodes occurred within the first 2 hours postoperatively.
Additionally, 50.9% of patients required rescue antiemetic therapy. These
findings indicate that PONV remains a frequent complication even under spinal
anesthesia.
Conclusion: PONV is a frequent early postoperative complication after spinal
anesthesia in urological surgery. Proper risk assessment and timely management
are essential to improve patient outcomes.

INTRODUCTION significantly affecting patient comfort, recovery,
Postoperative nausea and vomiting (PONV) and overall satisfaction with perioperative care.

remain one of the most common and distressing Despite advances in anesthetic techniques and the
complications following anesthesia and surgery, availability of effective antiemetic medications,

PONV continues to be a major clinical concern
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(1). The incidence of PONV in the general surgical
population ranges from 20% to 35% and may
increase to approximately 40% among high-risk
patients. In addition to causing discomfort,
PONV is associated with delayed recovery,
prolonged hospital stay, increased healthcare
costs, and complications such as dehydration,
electrolyte imbalance, and aspiration (2). Spinal
anesthesia is widely used in elective urological
procedures, including transurethral resection of
the prostate, bladder surgery, and ureteroscopic
interventions, because of its rapid onset, effective
analgesia, reduced systemic drug exposure, and
avoidance of airway manipulation. Although
regional anesthesia is generally associated with a
lower incidence of postoperative nausea and
vomiting than general anesthesia, PONV remains
a significant problem among patients receiving
spinal anesthesia (3). Recent studies have reported
an incidence ranging from 22% to 35% in patients
undergoing surgery under spinal anesthesia. This
persistence suggests that factors other than airway
manipulation contribute to the development of
PONV in these patients (4).

The pathophysiology of PONV is complex and
multifactorial, involving interactions between
central and peripheral neural pathways that
regulate the emetic response (5). The vomiting
center located in the medulla receives input from
the chemoreceptor trigger zone, vestibular system,
gastrointestinal tract, and higher cortical centers.
Several neurotransmitters, including serotonin,
dopamine, histamine, and acetylcholine, play
important roles in mediating nausea and vomiting
(6. During spinal anesthesia, sympathetic
blockades may result in hypotension and
alterations in autonomic function, which can
stimulate emetic pathways. Furthermore, the
intrathecal administration of opioids and other
perioperative factors such as prolonged surgical
duration, patient positioning, and fluid imbalance
may further increase the risk of PONV (6).
Several patientrelated, anesthesia-related, and
surgery-related factors have been identified as
predictors of postoperative nausea and vomiting.
Female gender, younger age, previous history of
motion sickness or PONV, perioperative opioid

use, and intraoperative hypotension are among
the most frequently reported risk factors (7). In
addition, longer surgical procedures and increased
tissue manipulation have been associated with a
greater likelihood of developing PONV. These
factors emphasize the importance of identifying
high-risk patients and implementing appropriate
preventive measures to minimize postoperative
complications and improve patient outcomes (8).
Despite the clinical significance of PONV, limited
local data are available regarding its incidence
among patients undergoing elective urological
surgery under spinal anesthesia (9). Therefore, this
study was conducted to determine the incidence
of postoperative nausea and vomiting in patients
undergoing elective urological surgery under
spinal anesthesia and to identify patient-related
risk factors, particularly age and gender, associated
with its occurrence (10). The findings of this study
may contribute to the development of effective
preventive strategies and enhance the quality of
perioperative care.

MATERIALS AND METHODS

A descriptive cross-sectional study was conducted
in the Department of Urology at the Institute of
Kidney Diseases (IKD), Peshawar, over a period of
4-6 months to determine the incidence of
postoperative nausea and vomiting (PONV)
among patients undergoing elective urological
surgery under spinal anesthesia. A total of 165
patients were included in the study, with the
sample size calculated using the formula n =
72p(1—p)/E2. Participants were recruited through
a  non-probability = convenience  sampling
technique. Eligible participants were adults aged
18-60 vyears undergoing elective urological
procedures, including transurethral resection of
the prostate (TURP), bladder tumor resection,
and urethral surgery under spinal anesthesia. Only
patients classified as American Society of
Anesthesiologists (ASA) physical status I or II and
willing to provide written informed consent were
included. Patients undergoing emergency surgery,
those requiring conversion from spinal to general
anesthesia, individuals with a history of motion
sickness or previous postoperative nausea and
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vomiting, patients who received preoperative
antiemetic medications, those with
gastrointestinal disorders, and patients with
known allergies to spinal anesthetic agents or
unwillingness to participate were excluded from
the study. Data were collected using a structured
questionnaire  that recorded  demographic
characteristics, medical history, type and duration
of surgery, and the occurrence of postoperative
nausea and vomiting. Spinal anesthesia was
administered according to standard institutional
protocols. All participants were monitored
intraoperatively and for 24 hours postoperatively
for the development of nausea and vomiting. Data
were entered and analyzed using the Statistical

Package for Social Sciences (SPSS). Descriptive
statistics, including frequencies and percentages,
were used to determine the incidence of PONV,
while cross-tabulation was performed to assess its
association with selected demographic variables
such as age and gender.

RESULT

The descriptive data of the participants' ages. The
analysis includes 165 respondents, with 0%
missing data. The participants' average age was
40.71 years, with a standard deviation of 14.46
years, showing moderate age distribution within
the study group.
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Age of the participants

Figure 3.1: Age of the participants

Figure 4.1 illustrates the gender distribution of the
participants. Out of 165 responses, 121 (73.3%)
were male and 44 (26.7%) were female, showing

that men made up the vast majority of the research
participants. (Figure 4.1)
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Gender of the participants

M male
WFremale
Fig No. 4. 1 Gender of the participants:
Figure No. 4.2 above depicts the distribution of I, with 50 (30.3%) classified as ASA II, showing
participants based on ASA physical status. Out of that the bulk of the participants were in the ASA
165 respondents, 115 (69.7%) were classed as ASA I group.
ASA Physical Status:
M AsAl
W ASA I
Fig No. 4. 2 ASA Physical Status:
As shown in Figure 4.3, among the 165 demonstrate a nearly balanced distribution of
participants included in the study, 82 (49.7%) smokers and nonsmokers among the

reported a history of smoking, while 83 (50.3%) respondents.
reported no smoking history. These findings
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Smoking Status:

E smoker
W Non-smoker

Fig No. 4. 3 Smoking Status:

Figure 4.4 presents the distribution of participants
according to their history of motion sickness.
Among the 165 respondents, 39 (23.6%) had a

positive history of motion sickness, whereas 126

(76.4%) had no such history. The results reveal
that a substantial majority of the study participants
were not affected by motion sickness.

History of Motion Sickness:

Eves
Mo

Fig No. 4. 4 History of Motion Sickness:

Figure 4.5 displays the subjects' past history of
postoperative nausea and vomiting. Out of 165
respondents, 69 (41.8%) reported a previous
history of postoperative nausea and vomiting,

while 96 (58.2%) reported no such history,
showing that the majority of participants did not
have a prior history of postoperative nausea and
vomiting.
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Previous History of Postoperative Nausea/\VVomiting:

Eves
W

Fig No. 4. 5 Previous History of Postoperative Nausea/Vomiting;

Figure 4.6 displays the individuals' history of reported no such history, indicating that the
gastrointestinal illness. Out of 165 respondents, majority of participants did not had any GI
68 (41.2%) reported having a history of disease.

gastrointestinal disease, whereas 97 (58.8%)

History of Gastrointestinal Disease:

M es
W

Fig No. 4. 6 History of Gastrointestinal Disease:
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Figure 4.7 illustrates the distribution of
participants based on the type of operation.
Among the 165 responders, 39 (23.6%) received
TURP, 9 (5.5%) got bladder tumor excision, and
11 (6.7%) underwent urethral surgery. The
majority of participants, 106 (64.2%), were

classified as "other" surgical procedures, which
included 63 (38.2%) URS, 4 (2.4%) bladder stone
procedure, 1 (0.6%) DJS case, 2 (1.2%) bilateral
stenting procedure, and the remaining cases as
CU procedures, indicating a wide range of surgical
interventions within this group.

Type of Surgery:

Frequency

TURP

Bladder Tumor
Resection

Urethral Surgery Other

Type of Surgery:

Fig No. 4. 7 Type of Surgery:

Figure 4.8 above depicts the distribution of
participants based on the duration of operation.
Out of 165 responders, 100 (60.6%) had surgery
for less than an hour, 49 (29.7%) for 1-2 hours,

and 16 (9.7%) for more than 2 hours,
demonstrating that the majority of operations
were brief.

Duration of Surgery:

Frequency

Less than 1 hour

1-2 hours IMore than 2 hours

Duration of Surgery:

Fig No. 4. 8 Duration of Surgery:
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Figure No. 4.9 above depicts if the patients
experienced nausea. Out of 165 responders, 63
(38.2%) felt nausea, whereas 102 (61.8%) reported

no nausea, indicating that the majority of patients
did not feel nauseated.

Did Patient Experience Nausea?

Hves
W o

Fig No. 4. 9 Did Patient Experience Nausea?!

The degree of nausea among individuals who
reported feeling nausea in the preceding question.
Out of 165 respondents, 64 said yes, whereas 101
(61.2%) did not experience nausea and hence did
not react to the question. Among the 64 valid
responses, 38 (23.0%; 59.4%) reported mild

nausea, 17 (10.3%; 26.6%) reported moderate
nausea, and 9 (5.5%; 14.1%) reported severe
nausea, indicating that the majority of nausea
cases were mild as mentioned below in Table No.

4.1

Table 4.1 Severity of Postoperative Nausea and Vomiting (PONV) Among Affected Patients

Severity Frequency (n) Percentage (%)
Mild 38 59.4

Moderate 17 26.6

Severe 9 14.1

Total 64 100.0

Figure No. 4.10 above depicts if the patients
vomited. Out of 165 respondents, 83 (50.3%)
reported vomiting and 82 (49.7%) reported no
vomiting, showing a nearly similar distribution of

patients who did and did not experience vomiting,
with a slightly greater proportion reporting
vomiting.
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Did Patient Experience Vomiting?

Eves
o

Fig No. 4. 10 Did Patient Experience Vomiting?

The number of vomiting episodes among the
patients who reported vomiting in the preceding
question. Out of the 165 respondents, 83 were
valid for this item, whereas 82 (49.7%) were
system-missing since they did not report vomiting
and hence did not reply to this question. Among

the 83 valid responses, 31 (18.8%) had one
episode of vomiting, 44 (26.7%) had 2-3 episodes,
and 8 (4.8%) had more than 3 episodes, implying
that the majority of patients had 2-3 episodes of
vomiting as mentioned below in Table No 4.2

Table 4.2: Number of PONV Episodes Among Affected Patients

Number of Episodes Frequency (n) Percentage (%)
One Episode 31 37.3

2-3 Episodes 44 53.0

More than 3 Episodes 8 9.6

Total 83 100.0

The timing of commencement of vomiting among
patients who reported vomiting in the preceding
question. Out of the 165 respondents, 83 were
valid for this item, whereas 82 (49.7%) were
system-missing since they did not report vomiting
and hence did not reply to this question. Among

the 83 valid replies, 45 (27.3%) reported vomiting
for 0-2 hours, while 38 (23.0%) reported vomiting
between 2-6 hours, showing that the majority of
instances of vomiting occurred within the first 2
hours after surgery as mentioned below in Table

No. 4.3

Table 4.3: Time of Onset of Postoperative Nausea and Vomiting (PONV) Among Affected Patients

Time of Onset Frequency (n) Percentage (%)
0-2 Hours 45 54.2

2-6 Hours 38 45.8

Total 83 100.0
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Figure 4.11 above depicts whether rescue anti-
emetics were necessary among the patients. Out of
165 responders, 84 (50.9%) required rescue anti-
emetics, while 81 (49.1%) did not, demonstrating

a nearly similar distribution of patients who
needed and did not need rescue anti-emetics, with
a slightly greater proportion requiring treatment.

Rescue Anti-emetic Required:

Hves
W Ho

Fig No. 4. 11 Rescue Anti-emetic Required:

DISCUSSION

Ju et al. (2023), from Seoul, Korea, presented
retrospective research in the Korean Journal of
Anesthesiology on postoperative nausea and
vomiting following spinal anesthesia in orthopedic
surgery patients. The research comprised 5,691
patients, of whom 1,298 (22.8%) reported
postoperative nausea and vomiting within 24
hours following spinal anesthesia. In terms of
smoking status, the study found that nonsmokers
had a considerably greater incidence of
postoperative nausea and vomiting than smokers,
with nonsmokers accounting for a higher
proportion of patients reporting PONV. Similarly,
in our study the smoking status of individuals. Out
of 165 respondents, 82 (49.7%) smoked and 83
(50.3%) did not smoke, showing a roughly equal
proportion of smokers and nonsmokers 4in the
study population. (29)

Ju et al. (2023), Seoul, Korea, reported in their
retrospective study that out of 5,691 patients
undergoing spinal anesthesia, 1,298 (22.8%)
developed postoperative nausea and vomiting
within 24 hours. Among the analyzed predictors,

previous history of postoperative nausea and
vomiting was significantly associated with
recurrence of PONV, with patients having a prior
history showing a higher frequency of PONV
occurrence compared to those without such
history. Similarly, in our study subjects past history
of postoperative nausea and vomiting. Out of 165
respondents, 69 (41.8%) reported a previous
history of postoperative nausea and vomiting,
while 96 (58.2%) reported no such history,
showing that the majority of participants did not
have a prior history of postoperative nausea and
vomiting. (30)

Ahmed et al., International Journal of Surgery
Open, 2020, did research on 355 surgical patients
and found that 58 (16.3%) had a history of motion
sickness, whereas the remainder had none. The
total incidence of postoperative nausea and
vomiting in their research was 17.2% (61 out of
355 patients), with 294 (82.8%) patients clear of
these problems within 24 hours following surgery.
Furthermore, their findings revealed that a history
of motion sickness was substantially connected
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with the development of postoperative nausea and
vomiting, with individuals with this history having
a much greater risk of developing PONV than
those without. While in our study the subjects'
history of motion sickness. Out of 165
respondents, 39 (23.6%) reported having a history
of motion sickness, whereas 126 (76.4%) reported
no such history, showing that the majority of
participants did not suffer from motion sickness
(30)

In a thorough evaluation of multivariable risk
factor studies, Gan et al. (2006) found that
postoperative vomiting occurred in diverse groups
atvaried frequency. In the research included in the
review, Cohen et al. (1994) found vomiting in
17% of patients within 72 hours following surgery.
Similarly, Koivuranta et al. (1997) found that 5%
of patients vomited within 0-2 hours, 24% within
2-24 hours, and 25% within 24 hours.
Furthermore, Apfel et al. (1998) observed a 21.5%
vomiting incidence within 24 hours, while
another research by Apfel et al. (1998) found that
25.5% of patients suffered postoperative vomiting
within 24 hours. While in our study Out of 165
respondents, 83 (50.3%) reported vomiting and
82 (49.7%) reported no vomiting, showing a
nearly similar distribution of patients who did and
did not experience vomiting, with a slightly greater
proportion reporting vomiting. (31)

In a comprehensive multivariable analytic
evaluation, Koivuranta et al. (2006) found that
postoperative vomiting episodes changed within
the first 24 hours based on the surgical time
interval. The study found that vomiting occurred
in 5% of patients during the first 0-2 hours,
whereas 24% of patients experienced vomiting
between 2 and 24 hours, adding to a total
vomiting incidence of almost 25% within 24
hours following surgery. These data show that
postoperative vomiting is not only time-dependent
but can occur in several episodes throughout the
early postoperative period, indicating patient
severity and frequency variability. Similarly, in our
study the number of vomiting episodes among the
patients who reported vomiting in the preceding
question. Out of the 165 respondents, 83 were
valid for this item, whereas 82 (49.7%) were

system-missing since they did not report vomiting
and hence did not reply to this question. Among
the 83 valid responses, 31 (18.8% of total; 37.3%
of valid responses) had one episode of vomiting,
44 (26.7% of total; 53.0% of valid responses) had
2-3 episodes, and 8 (4.8% of total; 9.6% of valid
responses) had more than 3 episodes, implying
that the majority of patients had 2-3 episodes of
vomiting (32)

CONCLUSION

The purpose of this study was to identify the
incidence and patterns of postoperative nausea
and vomiting (PONV) in patients receiving
elective urological surgery under spinal anesthesia.
The data revealed that PONV is still a common
postoperative complication in this patient
population, with a significant percentage of
patients reporting nausea and vomiting. Most
patients who suffered vomiting reported 2-3 bouts,
with the majority of incidents occurring within the
first 2 hours after surgery, indicating an early onset
trend. The majority of patients had minor nausea,
but a significant number required rescue anti-
emetic medication, demonstrating the therapeutic
importance of PONV even under spinal
anesthesia. Overall, the study shows that PONV is
a common and early postoperative complication
in urological surgery patients, underlining the
importance of effective preventative techniques,
early detection, and timely care to enhance
postoperative patient comfort and outcomes.

RECOMMENDATIONS

Routine preoperative assessment of PONV risk
factors should be performed in patients
undergoing elective urological surgery under
spinal anesthesia. High-risk patients should receive
prophylactic antiemetic therapy, and close
monitoring should be ensured during the early
postoperative period, particularly within the first
few hours after surgery. The use of multimodal
antiemetic strategies and effective postoperative
care protocols is recommended to reduce the
incidence and severity of PONV. Further large-
scale studies are needed to identify additional risk
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factors and optimize preventive measures in this
patient population.

REFERENCES

Huh H. Postoperative nausea and vomiting in
spinal anesthesia. Korean ] Anesthesiol.
2023;76(2):87-88. doi:10.4097/kja.23157.

Shaikh SI, Nagarekha D, Hegade G, Marutheesh
M. Postoperative nausea and vomiting: a
simple yet complex problem. Anesth Essays
Res. 2016;10(3):388-396.

Gan TJ, Belani KG, Bergese S, Chung F,
Diemunsch P, Habib AS, et al. Fourth
consensus guidelines for the management of
postoperative nausea and vomiting. Anesth
Analg. 2020;131(2):411-448.

Ledesma I, Stieger A, Luedi MM, Romero CS.
Spinal anesthesia in ambulatory patients.
Curr Opin Anaesthesiol. 2024;37(6):661-
665.

Ju JW, Kwon ], Yoo S, Lee HJ. Retrospective
analysis of the incidence and predictors of
postoperative nausea and vomiting after
orthopedic surgery under spinal anesthesia.
Korean ] Anesthesiol. 2023;76(2):99-106.

Gan TJ. Risk factors for postoperative nausea and
vomiting. Anesth Analg. 2006;102(6):1884-
1898.

Bhattacharyya S, Bisai S, Biswas H, Tiwary MK,
Mallik S, Saha SM. Regional anesthesia in
transurethral resection of prostate surgery: a
comparative study between saddle block and
subarachnoid block. Saudi ] Anaesth.
2015;9(3):268-271.

Krishan A, Bruce A, Khashaba S, Abouelela M,
Ehsanullah SA. Safety and efficacy of
transurethral resection of bladder tumor
comparing spinal anesthesia with spinal
anesthesia with an obturator nerve block: a
systematic review and meta-analysis. ]

Endourol. 2021;35(3):249-258.

Lee JE, George RB, Habib AS. Spinal-induced
hypotension:  incidence, = mechanisms,
prophylaxis, and management. Best Pract

Res Clin Anaesthesiol. 2017;31(1):57-68.

Ismail S, Sohaib M, Farrukh F. Management of
spinal-induced hypotension for elective
caesarean section: a survey of practices
among anesthesiologists from a developing
country. Afr Health Sci. 2020;20(4):1918-
1926.

Weix DJ, Ellman JA. Improved synthesis of tert-
butanesulfinamide suitable for large-scale
production. Org Lett. 2003;5(8):1317-1320.

Campos GO, de Jesus Martins M, Jesus GN, de
Oliveira PRR, Lessa CN, de Oliveira Junior
JCMEF, et al. Palonosetron versus
ondansetron for prevention of nausea and
vomiting after total abdominal
hysterectomy under spinal anesthesia with
intrathecal morphine: a double-blind
randomized  controlled  trial. BMC
Anesthesiol. 2019;19(1):159.

Rawal N. Intrathecal opioids for the management
of post-operative pain. Best Pract Res Clin
Anaesthesiol. 2023;37(2):123-132.

Apfel CC, Liiri E, Koivuranta M, Greim CA,
Roewer N. A simplified risk score for
predicting  postoperative nausea and
vomiting. Anesthesiology. 1999;91(3):693-
700.

Chen Y, Hao X, Sun R, Wei H, Tian Z. Natural
killer cell-derived interferon-gamma
promotes hepatocellular carcinoma through
the epithelial cell adhesion molecule-
epithelial-to-mesenchymal transition axis in
hepatitis B virus transgenic  mice.
Hepatology. 2019;69(4):1735-1750.

Moon YE. Postoperative nausea and vomiting.
Korean ] Anesthesiol. 2014;67(3):164-170.

Gan TJ. Mechanisms underlying postoperative
nausea and vomiting and neurotransmitter
receptor antagonist-based
pharmacotherapy. CNS Drugs.
2007;21(10):813-833.

Zhang Z, Wang X. The neural mechanism and
pathways underlying postoperative nausea
and vomiting: a comprehensive review. Eur

J Med Res. 2025;30(1):362.

https://medicalsciencereview.com

| Muhammad et al., 2026 |

Page 337



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 4, Issue 6, 2026

Heckroth M, Luckett RT, Moser C, Parajuli D,
Abell TL. Nausea and vomiting in 2021: a
comprehensive update. ] Clin
Gastroenterol. 2021;55(4):279-299.

Dou X, Yang X, Liu Y, Liu J, Bi L, Zhao L, et al.
Risk factors for postoperative nausea and
vomiting after general anesthesia: a
systematic review and meta-analysis. Front
Med. 2026;13:1791765.

Laufenberg-Feldmann R, Miiller M, Ferner M,
Engelhard K, Kappis B. Is anxiety sensitivity
predictive of postoperative nausea and
vomiting! A prospective observational
study. Eur ] Anaesthesiol. 2019;36(5):369-
374.

Jin Z, Gan TJ, Bergese SD. Prevention and
treatment of postoperative nausea and
vomiting (PONV): a review of current
recommendations and emerging therapies.
Ther Clin Risk Manag. 2020;16:1305-1317.

Maleczek M, Laxar D, Geroldinger A, Kimberger
O. Intraoperative hypotension is associated
with postoperative nausea and vomiting in
the PACU: a retrospective database analysis.
J Clin Med. 2023;12(5):2009.

Amirshahi M, Behnamfar N, Badakhsh M,
Rafiemanesh H, Keikhaie KR, Sheyback M,
et al. Prevalence of postoperative nausea and
vomiting: a systematic review and meta-
analysis. Saudi ] Anaesth. 2020;14(1):48-56.

Fan L, Qiao M, Qin S, Zheng X, Hu C. Risk
factors for postoperative nausea and
vomiting after endovascular interventional
therapy: a case-control study. Sci Rep.
2025;15(1):33424.

Sklebar I, Bujas T, Habek D. Spinal anesthesia-
induced  hypotension in  obstetrics:
prevention and therapy. Acta Clin Croat.
2019;58(Suppl 1):90-94.

Apfel CC, Heidrich FM, Jukar-Rao S, Jalota L,
Hornuss C, Whelan R, et al. Evidence-based
analysis of risk factors for postoperative
nausea and vomiting. Br ] Anaesth.

2012;109(5):742-753.

Ahmed SA, Lema GF. Incidence and factors
associated with postoperative nausea and
vomiting among elective adult surgical
patients at  University of Gondar
Comprehensive  Specialized  Hospital,
Northwest Ethiopia, 2019: a cross-sectional
study. Int ] Surg Open. 2020;22:57-61.

Koivuranta M, Laird E, Snire L, Alahuhta S. A
survey of postoperative nausea and

vomiting. Anaesthesia. 1997;52(5):443-449.

https://medicalsciencereview.com

| Muhammad et al., 2026 |

Page 338



