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ABSTRACT

Objective: Interventional radiology (IR) offers minimally invasive
alternatives with reduced risk and faster recovery compared to
traditional surgery. However, postoperative nausea and vomiting
(PONV) remain common complications. This study explores the
incidence and predictors of PONV in patients undergoing sedation
anesthesia for IR procedures.

Method: Ethical approval was obtained for this study at Hacette-
pe University Hospital from January to August 2023. Participants
included patients aged 18 and older with American Society of An-
esthesiologists scores of 1-3, undergoing sedation anesthesia. Ex-
clusions involved those with pre-existing nausea, nausea-inducing
medications, or conditions predisposing to nausea. Data collected
included demographics, PONV history, comorbidities, smoking
status, medications, anesthesia duration, and sedatives used.
Nausea and vomiting were assessed using the Abramowitz emetic
scoring scale. Predictors of PONV were analyzed using univariate
and multivariate logistic regression.

Results: Of 213 patients (112 females, 101 males), 12.2% experi-
enced nausea and 1.9% experienced vomiting. A history of PONV
was a significant predictor of recurrence (OR=12.39, p<0.001). Al-
though the use of multiple sedatives was associated with higher
nausea rates, this was not statistically significant. Excluding vola-
tile anesthetics and specific patient demographics likely contrib-
uted to lower PONV rates than those reported in the literature.

Conclusion: The study underscores the importance of considering
patient history and limiting sedative use to manage PONV in IR an-
esthesiology effectively. The exclusion of volatile anesthetics and
demographic factors significantly influenced the PONV incidence.
Findings advocate for personalized sedation strategies and further
research into specific sedative
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Amag: Girisimsel radyoloji (GR), geleneksel cerrahiye kiyasla daha
dusuk risk ve hizli iyilesme siireci sunan minimal invaziv bir alter-
natiftir. Ancak postoperatif bulanti ve kusma (POBK) sik gorilen
komplikasyonlar arasinda yer almaktadir. Bu galisma, GR’lerde
sedasyon anestezisi uygulanan hastalarda POBK insidansini ve 6n-
gordurici faktorleri arastirmayl amaglamaktadir.

Yéntem: Etik kurul onayi alinarak Ocak—Agustos 2023 tarihleri ara-
sinda Hacettepe Universitesi Hastanesi'nde prospektif g6zlemsel
¢alisma yurutilmastir. Calismaya Amerikan Anestezistler Dernegi
skoru 1-3 olan, 18 yas ve lzeri hastalar dahil edilmistir. Onceden
mevcut bulantisi olan, bulantiya neden olabilecek ilag kullanan
veya bulantiya yatkinlik olusturan durumu bulunan hastalar ¢alis-
ma disinda birakilmistir. Demografik veriler, POBK 6yks, komor-
biditeler, sigara kullanimi, ilaglar, anestezi siiresi ve kullanilan se-
datifler kaydedilmistir. Postoperatif bulanti ve kusma, Abramowitz
emetik skorlama 6lgegi ile degerlendirilmis, dngordiriciler tek ve
cok degiskenli lojistik regresyon analizi ile incelenmistir.

Bulgular: Toplam 213 hasta (112 kadin, 101 erkek) ¢alismaya dabhil
edilmistir. Hastalarin %12,2’sinde bulanti, %1,9’unda kusma go-
rilmustdr. Postoperatif bulanti kusma 6ykisu, tekrar gelisimi igin
anlamli bir 6ngoérdirict bulunmustur (OR=12,39, p<0,001). Bir-
den fazla sedatif kullanimi daha yiksek bulanti oranlari ile iliskili
olmakla birlikte istatistiksel olarak anlamh bulunmamistir. Ugucu
anesteziklerin kullanilmamasi ve belirli demografik faktorler, li-
teratiirde bildirilen oranlara kiyasla daha disiik POBK oranlariyla
iliskili bulunmustur.

Sonug: Girisimsel radyoloji anestezisinde POBK yonetiminde hasta
oykuslnin dikkate alinmasi ve sedatif kullaniminin sinirlandirilma-
si 6nem tagimaktadir. Volatil anesteziklerin dislanmasi ve demog-
rafik faktorler POBK insidansini belirgin sekilde etkilemistir. Bulgu-
lar, kisisellestirilmis sedasyon stratejilerinin uygulanmasini ve farkh
sedatif kombinasyonlarina yonelik ileri arastirmalar yapilmasini
desteklemektedir. Sedasyon protokollerinin standartlastiriimasi,
GR uygulamalarinda hasta sonuglarini iyilestirebilir.
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PONV in Interventional Radiology

INTRODUCTION

Interventional radiology (IR), a rapidly advancing field char-
acterized by increasingly sophisticated procedures and
equipment, has revolutionized medical treatment by offering
minimally invasive alternatives to traditional surgery. This dis-
cipline has become integral in managing a wide range of con-
ditions, providing numerous benefits to patients, including
reduced risk, pain, and shorter recovery times compared to
open surgical procedures. The trend towards minimally inva-
sive techniques is particularly advantageous for patients with
significant comorbidities such as heart disease, diabetes, or
compromised lung function, where traditional surgical inter-
ventions pose higher risks due to potential anesthesia-related
complications and increased physiological stress (1,2).

The selection of anesthesia for IR procedures is influenced
by several factors, including the complexity of the procedure,
patient-specific considerations, and the required level of pa-
tient comfort. Sedation is commonly employed in IR to help
patients relax and alleviate discomfort during procedures.
The prevalence of sedation is attributed to its numerous ad-
vantages, such as the preservation of spontaneous breathing,
facilitation of patient cooperation (e.g., during breath-hold-
ing maneuvers), rapid recovery from anesthesia, and swift re-
turn to daily activities. Moreover, sedation is often preferred
for patients with significant comorbidities for whom general
anesthesia may pose excessive risks (2,3).

Postoperative nausea and vomiting (PONV) is a frequent and
distressing complication that typically occurs within the first
24 to 48 hours following surgical procedures. With document-
ed rates of 30% in all postoperative patients and up to 80% in
high-risk patients, PONV is one of the most prevalent reasons
for patient discontent following anesthesia (4). Postoperative
nausea and vomiting encompasses a spectrum of symptomes,
including nausea (the sensation of an urge to vomit), retching
(involuntary, labored contractions of the abdominal muscles
without expulsion of stomach contents), and vomiting (the
forceful expulsion of stomach contents through the mouth).
Postoperative nausea and vomiting can lead to various com-
plications, such as dehydration, electrolyte imbalances, aspi-
ration pneumonia, wound dehiscence, and increased post-
operative pain. It is a significant cause of patient discomfort
and can prolong hospital stays, thereby escalating healthcare
costs. The incidence of PONV is influenced by multiple fac-
tors, including the type of surgery, anesthetic agents used,
and individual patient risk factors such as a history of motion
sickness or previous episodes of PONV (5,6).

Despite the rising frequency of non-operating room interven-
tional procedures and the corresponding increase in proce-
dural sedation, there is a relative paucity of studies address-
ing PONV in this context. The present study aims to fill this
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gap by examining the factors that influence nausea and vom-
iting in patients undergoing IR procedures under sedation an-
esthesia. By identifying and understanding these factors, this
study seeks to improve patient outcomes and enhance the
overall safety and efficacy of sedation practices in IR.

MATERIAL and METHODS

This study was approved by the Hacettepe University Ethics
Committee (Approval Number GO 22/976, Date: 29.11.2022).
Informed consent was obtained from all participants.

Participants

Participants consisted of patients aged 18 years and older
with an American Society of Anesthesiologists (ASA) score of
1-3 who underwent procedures under sedation anesthesia in
the IR department of Hacettepe University Hospitals between
January and August 2023. Patients experiencing nausea and
vomiting at the time of the procedure, those taking medica-
tions that could cause or exacerbate nausea and vomiting
(such as chronic opioids, cancer drugs, hormone therapy,
oral contraceptives), those using medications for nausea and
vomiting prophylaxis (antiemetic and antihistamine drugs),
those with a health condition that could cause nausea and
vomiting (such as pregnancy, malignancy, upper gastrointes-
tinal disorders), and those with communication problems
(such as advanced mental retardation, psychiatric illness)
were excluded from the study.

Materials and Procedure

The demographic characteristics (age, gender), history of
PONV, presence of comorbidities, smoking history, medica-
tions used, antibiotic used, anesthesia duration, types of sed-
atives (Fentanyl, ketamine, midazolam, propofol) were doc-
umented. Additionally, intraoperative, and post-anesthesia
care unit oxygen saturation, pulse rate, blood pressure, and
respiratory rate were continuously monitored and recorded.
Nausea and vomiting data were collected in postoperative
period using the Abramowitz emetic scoring scale (7). Ac-
cording to this scoring system, nausea and vomiting were as-
sessed as two separate parameters, ranging from 0 (absent)
to 4 (continuous). In our study, we categorized patients into
two groups: those who experienced no nausea or vomiting
(score of 0) and those who did (scores higher than 0).

Statistical Analyses

The data was examined by the Shapiro-Wilk test to determine
whether or not it presents a normal distribution. The results
were presented as mean + standard deviation or frequency
with percentage. Categorical variables were compared
using Pearson chi-square and Fisher’s exact tests between
groups. Binary logistic regression analysis was performed to
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examine the factors associated with nausea. Statistically, the
significance level was accepted as a=0.05. Statistical analyses
were performed with IBM Statistical Package for the Social
Sciences (SPSS) ver.28.0 (IBM Corp. Released 2021. IBM SPSS
Statistics for Windows, Version 28.0. Armonk, NY: IBM Corp.).

RESULTS

During the data collection period, a total of 225 patients un-
derwent procedures under sedation anesthesia in the IR unit.
Of these patients, 12 were excluded from the study due to not
meeting the inaccessible patient data. A total of 213 patients
(112 females, 101 males) were included in the study (Figure
1). The mean age of the patients was 58.23 + 15.54 years.
Nausea occurred at a rate of 12.2% (n=26), while vomiting
occurred at a rate of 1.9% (n=4). Propofol, ketamine, mid-
azolam, and fentanyl were the preferred drugs for sedation.
Interventional procedures included in the study were cate-
gorized into 8 main groups: Biopsies, drainage procedures,
nonvascular diversion procedures, central venous catheters,
percutaneous sclerotherapy/ablations, tumor/organ/lesion
embolization, arterial interventions, and vascular venous in-
terventions. Close to half of the procedures consisted of bi-
opsies (27.2%, n=58), and drainage procedures (21.6%, n=46)
(Table I).

In the evaluation of whether the given anesthetics are
associated with nausea, univariate logistic regression analysis
showed that age and preoperative history of PONV were
significant variables, while the other variables were found to
be insignificant and thus excluded from the model. According
to the results of the multivariate logistic regression analysis,
POVN history (B =2.545, p<0.001) was significant factors. A
one-unit increase in POVN history was associated with 12.39
times increase in the likelihood of nausea (95% Cl [3.722,

Patients underwent procedures
under sedation anesthesia in the
interventional radiology unit (n=225)

Excluded (n=12)

Inaccessible patient data

Participant
(n=213)

Figure 1. Flow diagram.
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41.305]). The logistic regression model was statistically
significant, x2 (df=5, n=213) = 24.450, p<0.001. The model
explained 20.7% (Nagelkerke R2) of the variance and correctly
classified 88.3% of cases (Table II).

Although it was observed that all sedation medications
increased the incidence of nausea and vomiting, no
statistically significant relationship was found between the
type of drugs and the occurrence of nausea and vomiting
(Table 1ll). The Fisher-Freeman-Halton test was applied to
examine the effects of anesthetic and opioid combinations
on nausea. The most used agents were the combination of
fentanyl and midazolam (36%, n=77). As the number of drugs
in the combinations increased, there was a corresponding
increase in nausea rates. In 17 patients where all agents
(midazolam, fentanyl, ketamine, and propofol) were used
together, the nausea rate was 35.3%, while no nausea was
observed in single-drug use. Nausea rates were around 10%
in dual combinations. However, there was no statistically
significant relationship found between nausea rates and
single or combination of anesthetics and opioids (Table 1V).

DISCUSSION

The present study investigated the incidence of PONV in
patients undergoing sedation anesthesia for IR procedures
and identified associated factors. We found that a prior
history of PONV is a significant predictor of recurrence during
sedation anesthesia in IR. Additionally, while the use of
multiple sedative agents was linked to increased nausea and
vomiting, this finding was not statistically significant. These
results underscore the importance of considering patient
history and limiting the use of multiple sedatives to reduce
PONV.

In our IR patient group, the incidence of PONV was lower
compared to rates reported in the literature for sedation
anesthesia. Contributing factors include the exclusion of
volatile anesthetics from our protocol, patient demographics
(e.g., average age over 50, majority being smokers, and a low
proportion of female participants), and procedural aspects
(e.g., an average anesthesia duration of less than 1 hour) (8,9).
Excluding volatile anesthetics likely had the most significant
impact, as they are known major risk factors for PONV (10).

Although all sedatives used increased the incidence of nausea
and vomiting, no significant relationship was found between
the type of sedatives and these adverse events. The literature
documents the antiemetic effect of propofol and the emetic
effect of fentanyl, though the combination of these agents
did not significantly affect nausea in our study (11). However,
the trend towards higher nausea rates with multiple agents
suggests further research into specific sedative combinations
and doses is needed.
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Table I. Demographic and Clinical Characteristics of the Patients

n %
Age (Years) 58.23 +15.54
Gender Female 112 52.6
Male 101 47.4
PONV History 15 7.0
Smoking 78 36.6
Cancer 95 44.6
Chronic Renal Disease 8 3.8
Diabetes Mellitus 46 21.6
Medication 65 30.5
Anesthesia Duration (min) 38.72 +30.68
Interventional Procedures Biopsies 58 27.2
Drainage procedures 46 21.6
Non-vascular diversion procedures 30 14.1
Central venous catheters 20 9.4
Percutaneous sclerotherapy and ablations 17 8
Tumour/organ/lesion embolization 17 8
Arterial interventions 16 7.5
Vascular venous interventions 9 4.2
Sedatives and Opioids Fentanyl 171 80.3
Ketamine 103 48.4
Midazolam 207 97.2
Propofol 45 21.1
Combinations Fentanyl 0.5
Ketamine 4 2
Midazolam 35
Ketamine+propofol 1 0.5
Midazolam+fentanyl 77 36
Midazolam+ketamine 28 13
Midazolam+fentanyl+ketamine 51 24
Midazolam+fentanyl+propofol 24 11
Midazolam+ketamine+propofol 3 15
Midazolam+ketamine+propofol+fentanyl 17 8
Contrast Medicine 96 45.5
Antiemetic (postoperative) 23 10.8
Nausea 26 12.2
Vomiting 4 1.9

PONV: Postoperative nausea and vomiting. Descriptive statistics are reported as mean + standard deviation, n, and %.
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Our study also highlighted that a history of PONV is a such as individual susceptibility and genetic predispositions,

significant risk factor for nausea during sedation anesthesia. including variations in the serotonin receptor and transporter
Patients with a history of PONV were 12.39 times more likely genes (14). The consensus guidelines for the management of
to experience nausea compared to those without such a PONV emphasize the importance of assessing patient history

history, consistent with prior research (12,13). Patients with as a critical step in risk stratification and management (15).
a previous history of PONV are at a higher risk due to factors This finding emphasizes the importance of assessing patient
history and implementing preventative measures, such as
Table I1. Binary Logistic Regression Results associated with multimodal antiemetic prophylaxis and tailored anesthesia
Nausea plans, to improve patient outcomes in sedation anesthesia.

OR 95% Confidence As the use of anesthesia in IR becomes more prevalent, a

interval collaborative team approach is crucial for managing PONV.
Anesthesiologists, interventional radiologists, and other
specialists should work together to evaluate patient histories,

Age 0.222 0.983  0.956 1.010 - ) X -
select appropriate anesthetic agents, and consider potential
PONV history <0.001 12399 3.722  41.305 drug interactions. Standardizing anesthesia protocols across
Fentanyl 0.607 1.397 0.391 4.994 studies could provide valuable data for optimizing sedation
Ketamine 0.051 2.627 0.996 6.934 practices and improving patient care in IR. This collaborative
Propofol 0072 7168 0.783 6.006 approach will ensure that all team members contribute to

minimizing PONV and enhancing patient care.
PONV: Postoperative nausea and vomiting, OR: Odds ratio.

Table Ill. The Presence of Nausea and Vomiting according to the Use of Anesthetics and Opioids

No use Use drugs
n % n % P
Fentanyl 4 9.5 22 129 0.553
Ketamine 9 8.2 17 16.5 0.064
Presence of nausea

Midazolam 0 0.0 26 12.6 1.000
Propofol 18 10.7 8 17.8 0.199
Fentanyl 1 2.4 3 1.8 1.000
o Ketamine 0 0.0 4 3.9 0.053

Presence of vomiting
Midazolam 0 0.0 4 1.9 1.000
Propofol 3 1.8 1 2.2 1.000

Table IV. Examining the Presence of Nausea according to the Anesthetics and Opioid Combinations

NAUSEA

n
Ketamine n=4 0 0.0 4 100.0
Midazolam n=7 0 0.0 7 100.0
Midazolam+fentanyl n=77 8 10.4 69 89.6
Midazolam+ketamine n=28 3 10.7 25 89.3
Midazolam+fentanyl+ketamine n=51 7 13.7 44 86.3 0118
Midazolam+fentanyl+propofol n=24 1 4.2 23 95.8
Midazolam+ketamine+propofol n=3 1 333 2 66.7
All n=17 6 35.3 11 64.7

Due to the insufficient sample size, ketamine + propofol (n=1), and fentanyl (n=1) were not included in the analysis.
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This study adds to the growing body of literature on PONV
in sedation anesthesia and provides insights for optimizing
patient care in IR settings, despite some limitations. Future
research should involve multicenter studies with larger and
more diverse samples to enhance generalizability. Detailed
investigations into the effects of specific anesthetic combi-
nations and doses, as well as standardizing methods, could
improve our understanding and patient care in sedation an-
esthesia.

CONCLUSION

This study provides valuable insights into PONV incidence in
patients undergoing sedation anesthesia for IR procedures.
We found that a prior history of PONV significantly predicts
recurrence, while the use of multiple sedative agents increas-
es nausea and vomiting. Minimizing the use of multiple sed-
atives and considering PONV history are essential strategies
for reducing PONV. This research highlights the need for tai-
lored sedation approaches in IR settings and suggests further
investigation into specific sedative combinations and doses.
Standardizing anesthesia protocols could enhance our under-
standing and improve patient care in IR.
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