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sive Care Units (ICUs) is crucial for patient
safety and effective ventilation. Research in-
dicates that while nurses recognize the impor-
tance of cuff pressure management, there are
significant gaps in standardized practices and
education. Endotracheal cuff pressure monitor-
ing is essential to prevent complications such
as ventilator-associated pneumonia (VAP) and
aspiration (11, 12). The optimal cuff pressure is
typically maintained between 20-30 cm H20,
yet studies show that many patients are man-
aged below this threshold, indicating a need for
better adherence to guidelines (13). A study in
Malawi highlighted that educational interven-
tions significantly improved nurses> knowl-
edge and application of cuff pressure man-
agement guidelines, with 92% of participants
finding the strategies useful (14). Continuous
education and tailored implementation strate-
gies are necessary to enhance the sustained use
of these guidelines in practice (14). Research

also indicates that body position changes can

significantly affect cuff pressure, necessitat-
ing regular monitoring and adjustments (12).
While there is a growing awareness of the im-
portance of cuff pressure management among
nurses, ongoing education and standardized
protocols are essential to ensure optimal pa-

tient outcomes in ICUs.

Conclusion

The evaluation of nurses’ knowledge of manag-
ing endotracheal tube cuff pressure in ICU pa-
tients revealed critical gaps in knowledge and
practices that can significantly affect patient
outcomes. Effective management of endotra-
cheal tube cuff pressure is essential to prevent
complications such as aspiration, ventilation
problems, and tracheal injury. Continued edu-
cation and training programs focusing on the
importance of proper cuff pressure manage-
ment are necessary to enhance the proficiency

of nursing staff.
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Table 1. Demographic information of nurses participating in the study

Variable Frequency / Mean SD
Age 374 5.52
Gender Male 43 35
Female 80 65
Job-status Contractual employment 51 41.5
Official employment 53 43.1
Contract employment 15 17.2
Corporate recruitment 4 33
Education Bachelor 88 71.5
Master 35 28.5
Experience working in the ICU 7.15 3.44

Among the demographic variables, only the work experience had a significant relationship with
the nurses» response score, so with the increase in the nurses» work experience in the ICU de-
partment, the level of knowledge of the nurses related to tracheal tube cuff pressure management
increased (Table 2).

Table 2. Examining the knowledge score of nurses in tracheal tube cuff pressure management
and its association with demographic variables of nurses

Variable SCORE P value
Age Pearson correlation: 0.159 0.079
Gender Male 4.65+1.25 0.567
Female 451+1.29
Job-status Contractual employment 478 +1.15 0.056
Official employment 423+1.3
Contract employment 5+1.25
Corporate recruitment 375+ 1.7
Education Bachelor 45+123 0.403
Master 47112
Experience working in the ICU Pearson correlation: 0.298 0.001
Discussion ment. Regarding the management of tracheal

tube cuff pressure, we point out the following

In general, the results of the current study points by reviewing other studies in this sec-

showed that work experience has a direct rela- . . .
tion. Evaluating nurses> understanding of man-

tionship with the knowledge score of nurses in aging endotracheal tube cuff pressure in Inten-

the field of tracheal tube cuff pressure manage-
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First, the study»s objectives were explained
to the participants, and they were assured that
the information would remain confidential.
The participants were asked not to discuss the
questions with their colleagues so that the an-
swers would truly reflect their knowledge. In
this study, the questionnaire had two parts. Part
A included demographic information of nurs-
es working in the ICU, including gender, age,
type of employment, specialization in ICU, and
number of years working in the ICU. Part B
included information related to the awareness
of ETT cuff pressure management and the
methods used, as well as the complications of
cuff under- and over-inflation. This question-
naire was found to be valid and reliable (0.6)
in the study by Mpasa et al. (10). Based on
the percentage of correct answers to the above
items, a general knowledge score was calculat-
ed for each respondent. The correct answer for
each item was decided based on existing evi-
dence-based guidelines for the management of
ETT cuff pressure in mechanically ventilated
adult patients, by the agreement of all authors.
All the information was entered into the SPSS
software version 22, and the mean and stan-
dard deviation were used to describe quantita-
tive data, and frequency tables and graphs were
used for qualitative data. The t-test was used
to analyze quantitative data, and the chi-square

test was used for qualitative data. A significant

level of 0.05 was considered for all tests.

Results

43 (35%) of the nurses were male, and 80 (65%)
were female. The average age of the nurses was
37.4 £ 5.52. Table 1 shows additional demo-

graphic information about the nurses.
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Introduction

Maintaining the airway is the first step in the
treatment of patients in a life-threatening criti-
cal condition or patients with a reduced level of
consciousness or respiratory problems.

In this regard, different interventions, includ-
ing intubation in the patient)s airways, are per-
formed by an expert person. (1, 2). This proce-
dure is usually performed in the intensive care
and emergency department. Despite the many
advantages, critical and even irreversible com-
plications may occur if endotracheal tube cuff
pressure management is not performed prop-
erly. (3). One of the most important of these
complications is the mucosal damage to the
trachea caused by overexpansion of the trache-
al tube cuff (i.e., pressure greater than 48 mm
Hg), which causes the occurrence of snoring by
pressing on the capillaries of the tracheal wall,
which normally have a pressure equivalent to
32 mm Hg. Complications such as erosion, in-
flammation, softening of cartilaginous rings,
dilatation of the trachea, bleeding and infec-
tion, tracheal stenosis, and necrosis will occur
(4). To prevent these complications, the pres-
sure inside the tracheal tube cuff should be re-
corded at appropriate time intervals so that the
lowest pressure with the appropriate volume is
provided. (5). Continuous overinflation of the
cuff routinely increases the possibility of com-

plications such as hypoxia (6). Other common

complications include mucosal damage and pa-

ralysis of the vocal cords (7, 8). Even though
many studies have been conducted on this mat-
ter, the complications have not been complete-
ly resolved yet, and even these tubes can create
high pressure that leads to ischemia and injury
(9). The lack of knowledge and skills of nurses
in managing tracheal tube cuff pressure leads
to complications such as hypoxia, infection,
and hemodynamic instability (10). Due to the
known complications of low blood pressure, it
1s important to maintain adequate blood pres-
sure during the patient>s hospitalization in the
ICU. Therefore, the present study was conduct-
ed to investigate nurses» knowledge level about
tracheal tube cuff pressure management in the
intensive care units of Shahid Beheshti Hospi-

tal in Qom province.

Materials and Methods

This study was carried out descriptively and
analytically. The study population included
all nurses working in the intensive care unit of
Shahid Beheshti Hospital in Qom. All nurses
working in the intensive care unit were includ-
ed in the study using the census method.
Inclusion criteria: Having at least one year of
experience in intensive care

Exclusion criteria: Transitional change of ser-
vice location, withdrawal from cooperation in

the research project
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I Abstract

Background and aim: This study aims to investigate the level of knowledge among nurses re-

garding the management of endotracheal tube (ETT) cuff pressure in patients hospitalized in
Intensive Care Units (ICUs).

Materials and Methods: The study population consisted of nurses with at least one year of work
experience in the ICU. The study’s objectives were explained to the participants, emphasizing
that their responses would be confidential and anonymous. The questionnaire in this study con-
sisted of two sections: demographic information about the nurses and an assessment of their
knowledge related to ETT cuff pressure management and its associated complications. Questions
include complications such as over-inflation and under-inflation of the cuff, the appropriate vol-
ume of air required for cuff inflation, the patient’s condition during monitoring, and the optimal
intervals for monitoring.

Results: Among the participants, 43 (35%) were male and 80 (65%) were female. The mean age of
the nurses was 37.4 + 5.2 years. Age, gender, employment status, and education level had no sta-
tistically significant relationship with the nurses’ knowledge (P> 0.05); however, work experience
in the ICU showed a statistically significant relationship with the nurses’ knowledge (P < 0.05).
Conclusion: The results of the study indicate that increased attention to the education and updat-
ing of nurses’ information regarding ETT cuff pressure management can contribute to improving
clinical conditions for patients in Intensive Care Units.

Keywords: Intensive Care Unit, Nurses, Endotracheal tube, Knowledge
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standing of the factors influencing stress and
psychological flexibility in women undergoing
IVF.

Conclusion: Psychological flexibility appears
to function as a protective factor for emotion-
al well-being, enabling women to navigate the
challenges of IVF with greater adaptability and

psychological resilience. By understanding and

The Mediating Role of Psychological Flexibility in the Relationship Between Intolerance of Ambiguity and

Perceived Stress in Infertile Women Undergoing IVF Treatment

professionals can offer comprehensive support
to women undergoing IVF, helping them man-
age stress and cope effectively with uncertainty

throughout the treatment process.

Acknowledgments: The authors sincerely
thank all participants for their time and contri-
bution to this study, as well as those who sup-

ported the research process in various capaci-

fostering psychological flexibility, healthcare ties.
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Discussion

The present study aimed to examine the rela-
tionship between perceived stress and intoler-
ance of ambiguity, with psychological flexibil-
ity as a mediating factor. The results indicated
significant correlations among the variables:
psychological flexibility and intolerance of
ambiguity (r = —0.45), psychological flexibil-
ity and perceived stress (r = —0.27), and intol-
erance of ambiguity and perceived stress (r =
0.43).

These findings are consistent with prior re-
search. For example, Mohammadinia et al.
(14) reported a negative correlation (r = —0.46)
between psychological flexibility and health
anxiety, mediated by intolerance of ambigu-
ity. Arslan and Allen (15) found correlations
of —0.14 between psychological flexibility and
perceived stress, 0.64 between psychological
flexibility and psychological well-being, and
—0.32 between perceived stress and psycho-
logical well-being. Similarly, Smith et al. (16)
reported a negative correlation (r = —0.39) be-
tween psychological flexibility and intolerance
of uncertainty in the context of social isolation
and mental health outcomes. Okayama et al.
(17) also highlighted the relationship between
psychological flexibility and intolerance of un-
certainty in adolescents.

Galhardo et al. (18), in their evaluation of psy-
chological flexibility in infertility, reported a

negative correlation (r = —0.34) between psy-

chological flexibility and perceived stress. This
indicates that lower psychological flexibility is
associated with higher perceived stress during
the treatment process in infertile women. In
explaining this finding, it can be stated that
promoting emotional health and stress man-
agement should be an integral part of IVF treat-
ment protocols. By fostering psychological
flexibility, healthcare providers can empower
women to cope effectively with the challeng-
es and uncertainties of IVF. Further research is
essential to better understand the mechanisms
through which psychological flexibility influ-

ences and enhances treatment outcomes.

Limitations: This study had several limita-
tions. First, the use of a convenience sampling
method may limit the generalizability of the
findings. Second, the absence of follow-up
assessments prevents conclusions about caus-
al relationships or long-term effects. Third,
the reliance on self-report questionnaires may
introduce response biases. Future research
should incorporate random sampling, longi-
tudinal designs, and follow-up assessments.
Additionally, combining quantitative measures
with interviews and examining other relevant
variables—such as psychological well-being,
spousal support, and duration of infertility—

could provide a more comprehensive under-
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Table 2 . Correlation coefficients of research variables separately

3 2 1 variables
0.43 -0.27 1 1. Perceived Stress
-0.45 1 -0.27 2. Psychological

flexibility

I -0.45 0.43 3. Intolerance of

Ambiguity
Table 3 . Direct fit indicators
CFI TLI IF1 RFI NFI Cmin/df
0.92 0.803 0.82 0.75 0.81 3.73
Table 4 . Fit indices of the mediator model
CFI TLI IF1 RFI NFI | CMIN/DF
0.98 0.92 0.94 0.83 0.86 293
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Results:

In this study, due to the purpose of data collec-
tion and filling the questionnaire, immediately
after the consent of the subject, there was no
drop in the data, and the number of samples re-
mained 204.

In Table 1, the frequency and percentage of
demographic information are presented sepa-
rately. In this study, it was found that most of
the infertile women undergoing IVF treatment
in the age range of 35-45 years have a bach-
elons degree. Since skewness and elongation
coefficients are in the range of -2 and +2 in all
variables, it is assumed that the variables are
normal for testing the research variables. ac-
cording to table 2, psychological flexibility and
ambiguity intolerance have a correlation coef-

ficient of -0.45, psychological flexibility and

perceived stress have a correlation coefficient

of -0.27, perceived stress and ambiguity intol-
erance have a correlation coefficient of -0.45,
psychological inflexibility and ambiguity in-
tolerance have a correlation coefficient of 0.70,
psychological inflexibility and perceived stress
have a correlation coefficient of 0.19 and all re-
lationships have meaning.

The goodness-of-fit indices of the structural
model were examined. While the direct mod-
el’s fit indices (Table 3) were not satisfactory,
the mediation model, which included psycho-
logical flexibility as a mediator between per-
ceived stress and intolerance of ambiguity,
demonstrated improved fit. These results con-
firm the mediation hypothesis, indicating that
psychological flexibility significantly mediates
the relationship between perceived stress and

intolerance of ambiguity.

Table 1. Frequency and percentage of demographic information by age and educational level

Percentage of frequency Abundance Age

15.6 32 25-30

279 57 30-35

42.15 86 35-40

14.2 29 40-45

Grades

13.7 28 Under the Diploma
27.9 56 Diploma

37.7 77 Bachelor of Science
18.1 37 Master's Degree
4.4 9 Doctorate
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would be shared upon request. In this study, in
addition to demographic data, the following

forms were used to collect information.

Multidimensional Psychological
Flexibility Questionnaire

Sixty materials were used to measure psycho-
logical flexibility and psychological inflexibili-
ty. participants responded to items on a 5-point
Likert scale, from 1 (never) to 5 (always). psy-
chological flexibility consists of six subscales:
acceptance, present moment awareness, self as
context, depletion, values, and committed ac-
tion.

Psychological inflexibility consists of six sub-
scales: experiential avoidance, non-contact
with the present moment, self as content, fu-
sion, non-contact with values, and non-action.
All subscales of both constructs are evaluat-
ed with five items. The total scores for both
psychological flexibility and psychological
inflexibility are determined by adding the re-
sults from six subscales of each dimension, and
higher scores in each dimension indicate high-
er levels of psychological flexibility and psy-
chological inflexibility. Abdollahi, in his study,
showed alpha coefficients of 0.76 and 0.74 for
psychological flexibility and psychological in-
flexibility (10).

Cohenss perceived stress

Perceived stress was assessed using the 14-
item scale developed by Cohen et al. (11). This
instrument evaluates individuals’ thoughts and
feelings over the past month. Items are rated on
a 5-point Likert scale ranging from 0 (“never”
to 4 (“very often”), yielding a total score be-
tween 0 and 56, with higher scores indicating
greater perceived stress. Cohen et al. reported a
test—retest reliability of 0.85 and internal con-
sistency ranging from 0.84 to 0.86. In Iran, Ma-
roufizadeh et al. (12) confirmed the reliability
of the scale, reporting a Cronbach’s alpha of
0.74.

Carlton Intolerance of Uncertainty
Scale (2007):

The scale consists of 12 items (e.g., “It disap-
points me when I do not have all the informa-
tion I need”) rated on a 5-point Likert scale (1
= strongly disagree to 5 = strongly agree). It as-
sesses two subscales: prospective anxiety and
inhibitory anxiety, with higher scores reflecting
greater levels of anxiety in each domain. The
scale demonstrates high internal consistency
(o= 0.86-0.95) and test-retest reliability over
four weeks ranging from 0.74 to 0.93 (13). In
Iran, the Cronbach’s alpha for the total score
was reported as 0.91, and test-retest reliability
as 0.87 (14).

Journal of Iranian Society of
Anaesthesiology & Intensive Care



necessary. In this study, we tried to gain a com-

prehensive understanding of how psychologi-
cal flexibility affects the relationship between
ambiguity intolerance and perceived stress in
women undergoing IVF treatment.

By gaining a deeper understanding of the fac-
tors that contribute to stress during IVF treat-

ment and the potential protective role of psy-

Intolerance

A&

Psychological
flexibility

chological resilience, healthcare providers can
develop targeted interventions aimed at in-
creasing psychological well-being and reduc-
ing distress among women in this vulnerable
population.

The conceptual model to be considered by the

researchers in the research sample is shown in

Figure 1.

Perceived

of ambiguity

stress

Figure 1: Conceptual model of the mediating role of psychological flexibility in the relationship
between perceived stress and ambiguity intolerance

Materials and methods

This cross-sectional correlational study was
conducted in the winter of 2024 among infer-
tile women referred to hospitals in Qom for in
vitro fertilization (IVF) treatment. Based on
Klein’s recommendation for structural equa-
tion modeling, a minimum sample size of 200
was required. Using convenience sampling,
204 eligible women aged 25-48 years were re-

cruited. Inclusion criteria were: age above 25

years, a minimum level of literacy (reading and
writing skills), and absence of acute psychiatric
disorders.

Ethical Considerations: Ethical principles were
strictly observed. Participation was voluntary,
and written and verbal consent was obtained.
The purpose of the study and the confidentiali-
ty of responses were explained at the beginning
of the questionnaire, emphasizing that personal
identifiers (e.g., name, surname) were not re-

quired. Participants were informed that results
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levels, leading to increased mental distress and
other negative mental health outcomes.

Another factor that indicates mental health,
based on research, is cognitive flexibility. Re-
garding the concept of cognitive flexibility,
which has been of interest to researchers for
about four decades, it can be said that the indi-
vidual’s ability to perform different actions or
change thoughts in response to changing situ-
ations, in other words, cognitive flexibility re-
fers to the ability to choose the appropriate and
practical response among the available options
and use creativity (6). Psychological flexibil-
ity, a concept that has attracted considerable
attention in the field of psychology, plays a
central role in how individuals adapt and re-
spond to the demands of their circumstances
(7). Cognitive flexibility can adapt a person’s
thinking and behavior in response to changes
in environmental conditions. Poor cognitive
flexibility manifests itself through restlessness,
stereotyped behaviors, and difficulties in reg-
ulating and moderating motor actions. People
with flexible thinking use alternative justifica-
tions, positively reframe their thinking, accept

challenging situations or stressful events, and

R
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are psychologically more tolerant of inflexible
people (8). Psychological flexibility, in particu-
lar, deserves serious attention because it can act
as a protective or risk factor at the individual
level (9).

The main purpose of this study was to investi-
gate the moderating role of psychological flex-
ibility in the relationship between uncertainty
intolerance and perceived stress among women
undergoing IVF treatment.

Gaining a comprehensive understanding of
how intolerance interacts with perceived un-
certainty, psychological flexibility, and stress is
essential because it can help develop tailored
interventions to enhance well-being and cop-
ing strategies for women undergoing IVF treat-
ment. By identifying the specific factors that
contribute to perceived stress during IVF and
the potential mechanisms through which these
factors affect each other, healthcare providers
can provide more targeted and effective sup-
port to women during their treatment.
Considering that no study has directly exam-
ined the relationship between intolerance,
psychological flexibility, and perceived stress

in the context of IVF treatment, this study is
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1. INTRODUCTION

In vitro fertilization (IVF) represents a ground-
breaking advancement in the treatment of in-
fertility, offering renewed hope to couples fac-
ing reproductive challenges (1).

The director of the infertility treatment center at
the Avicenna Research Institute stated that the
infertility rate in the country was 20%. There
are approximately 4 million infertile couples in
Iran. IVF has significantly increased the chanc-
es of fertilization for many people (2). How-
ever, it is important to recognize that IVF can
also be a challenging and emotionally taxing
journey for women undergoing this treatment
(3). Uncertainties about IVF results, along with
various pressures and expectations placed on
women, often lead to higher stress levels. One
of the main challenges for women undergoing
IVF is the experience of perceived stress. The
emotional complications and high pressure as-
sociated with this procedure can greatly impact
a woman’s well-being. Understanding per-
ceived stress and its implications in the context
of IVF is vital for healthcare professionals and
women embarking on this journey. Perceived

stress refers to the body’s response to demands

requiring adaptation, encompassing physical,

psychological, and emotional reactions. It may
be triggered by diverse stressors and is asso-
ciated with adverse health outcomes such as
cardiovascular disease, burnout, insomnia, and
fatigue. Both external factors (e.g., environ-
mental changes, bereavement, socioeconomic
conditions) and internal factors (e.g., outlook
on life, past experiences, coping strategies,
moral development, and forgiveness) play a
role in shaping individuals’ levels of perceived
stress (5). This study focuses on two interper-
sonal variables: intolerance of ambiguity and
psychological flexibility.

Ambiguity intolerance is defined as a tendency
to respond negatively or inefficiently to unpre-
dictable events, ambiguous situations, and un-
familiar situations. Carleton’s research (2017)
showed that IU is both a tendentious trait and a
common factor in various psychological disor-
ders. Wilson (2020) found that IU was associ-
ated with symptoms of depression and anxiety
in different communities and age groups. Be-
heshti (2018) also showed that conditions that
include unpredictability, vague information,

and lack of control can increase a person’s [U
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lationship Between Intolerance of Ambiguity and Perceived
Stress in Infertile Women Undergoing IVF Treatment
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I Abstract

Background and Purpose: Infertility is increasingly recognized as a significant social concern,
often experienced as a stressful life event for couples. In vitro fertilization (IVF) is among the
most common infertility treatments. The present study investigated the relationship between per-
ceived stress and intolerance of ambiguity, with psychological flexibility as a mediating factor,
in women undergoing IVF.

Materials and Methods: A total of 204 women aged 2748 years undergoing IVF treatment in
hospitals in Qom were recruited through convenience sampling. Participants completed the Psy-
chological Flexibility Scale (Dennis & Vander Wal, 2010), the Perceived Stress Scale (Cohen,
1983), and the Intolerance of Ambiguity Scale (Carlton, 2007). Data were analyzed using SPSS
(version 23) and AMOS.

Results: Significant correlations were observed among the study variables: psychological flexi-
bility and perceived stress (r = —0.44), psychological flexibility and intolerance of ambiguity (r =
—0.32), and intolerance of ambiguity and perceived stress (r = 0.39). These findings indicate that
higher perceived stress is associated with lower psychological flexibility and greater intolerance
of ambiguity. The proposed hypothesis was supported.

Conclusion: The findings suggest that fostering psychological flexibility may reduce stress and
intolerance of ambiguity in women undergoing in vitro fertilization, thereby potentially improv-
ing treatment outcomes.

Keywords: Perceived stress, Intolerance of uncertainty (IU), Psychological flexibility, In vitro
fertilization
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significantly higher risk of developing bron-
chospasm compared to other patient groups
[16]. Cases of bronchospasm have also been
reported following the use of neuromuscular
blockade reversal agents, such as neostigmine
[17]. In a case reported by Afhami et al., bron-
chospasm occurred after extubation in the re-
covery room, ultimately requiring emergency

tracheostomy [18].

Recent data indicate that respiratory events ac-
count for 28% of anesthesia-related brain inju-
ries in the United States, with bronchospasm
comprising 11% of these events [1]. During
general anesthesia, bronchospasm can become
a life-threatening condition. While airway in-
flammation due to asthma is a well-known
trigger, other causative factors remain poorly
understood. Importantly, after an initial bron-
chospasm episode, subsequent episodes may
occur during surgery, and the anesthesiologist
must be prepared to make rapid, critical deci-

sions to ensure patient safety [19].

The management algorithm for acute intraop-
erative bronchospasm includes deepening an-
esthesia, administering inhaled B-adrenergic
agonists, and, for refractory cases, intravenous
epinephrine. Additional therapeutic options in-
clude intravenous magnesium and ketamine,

administered either as a bolus or infusion [20].

JISAIC / 46th Years, No. 122, 2nd Course, Vol. 2, No. 2, Summer 2023

This case report is notable for the timing of the
bronchospasm and its management during sur-
geries.
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In the intensive care unit, the patient main-
tained adequate oxygenation and stable vital
signs (Table 2). After 24 hours, she was trans-
ferred to the general ward and was discharged

after a total hospitalization of 48 hours.

A follow-up history taken in the ICU revealed

that the patient had been receiving treatment

A case report of bronchospasm during open cholecystectomy anesthesia in a 63-years-old woman , in Kowsar Semnan Hospital

with salmeterol and salbutamol inhalers for a
respiratory condition, most likely asthma, but
had withheld this information during the pre-
operative evaluation. Based on this updated
history and the perioperative complication, the
patient was referred to a specialist in asthma
and allergy for further evaluation and manage-

ment.

Analysis of arterial blood gases (ABG) after corrccting the problem during surgery
Pa02 Sa02 Base Exess HCO3 PCO2 PH
7315 93716 -09 24/8 47 71342
Analysis of arterial blood gases (ABQG) in intensive care units
Pa02 Sa02 Base Exess HCO3 PCO2 PH
91 98117 37 2718 41/4 7144
Discussion warning for the anesthesia team, particularly

Bronchospasm can occur at any stage of an-
esthesia [14]. It may result from IgE-mediat-
ed hypersensitivity reactions or non-allergic
mechanisms, such as mechanical stimulation
(e.g., tracheal intubation) or drugs used during
anesthesia, including atracurium, mivacurium,
and other perioperative medications [1]. Diag-
nostic signs of bronchospasm include increased
airway pressure, decreased oxygen saturation,
and alterations in the slope of the end-tidal
CO2 waveform [14]. Smoking, asthma, chronic
bronchitis, and tracheal intubation are recog-
nized risk factors for bronchospasm [3].

A history of asthma serves as an important

-

during emergency surgeries where there is lim-
ited opportunity to optimize the patient’s con-
dition. Due to airway hyperreactivity in these
patients, bronchospasm may be triggered by
airway instrumentation or certain medications.
Emergence from anesthesia in such patients
carries a risk of laryngospasm and broncho-
spasm. In patients with well-controlled asthma,
anesthesia is generally uncomplicated, where-
as those with uncontrolled disease are at higher
risk for bronchospasm [15].

Tassoudis and colleagues examined the role
of obesity in the occurrence of bronchospasm
during laparoscopic cholecystectomy. Their

results demonstrated that obese patients had a
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Following the prolonged drop in SpOg, the pa-
tient also developed hypotension. Initially, air-
way connections and the anesthesia machine
were checked in response to the desaturation.
As the condition worsened, additional assis-
tance was requested from colleagues. Suspect-
ing endotracheal tube dislodgement during
surgery, it was recommended to remove and re-
place the tube. The patient’s position was first
adjusted, but replacing the tube did not resolve
the issue.

Given the difficulty in ventilation and the stiff-
ening of the anesthesia bag, bronchospasm
was suspected. The depth of anesthesia was in-

creased using 200 mg of propofol, and due to

the patient’s hypotension, approximately 100

pug of epinephrine was administered intrave-
nously in titrated doses. In addition, salbutamol
spray and 200 mg of hydrocortisone were ad-
ministered.

Following these interventions, ventilation im-
proved, and SpOr increased. Blood pressure
stabilized at 112/69 mmHg, and heart rate was
105 beats per minute. Changes in respiratory
parameters indicated resolution of the problem
(Figure 2). After completion of surgery, the pa-
tient was extubated and, upon regaining full
consciousness in the recovery room, was trans-
ferred to the intensive care unit for continued

management.
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Table | - Patient tests during hospitalization
Coagulation Biochemistry of blood CBC
tests
13 PT 58 AST 10 BUN 14/9 WBC
1 INR 75 | ALT T E: 539 | RBC
30 PTT 146 ALP 148 BS 14/9 HB
4/3 Albumin 138 Na 43/7 HCT
67 Serum Amylase 38 K 189000 | Plat

For anesthesia, the patient was initially preox-
ygenated with 10 liters per minute of oxygen
for 3 minutes. Premedication was then admin-
istered over 3 minutes, consisting of 2 mg mid-
azolam, 100 pg fentanyl, and 100 mg lidocaine.
General anesthesia was induced with 500 mg
thiopental sodium and 50 mg atracurium.

The patient was easily intubated using direct
laryngoscopy with a single-lumen endotra-
cheal tube, size 7.5. Following intubation, the
surgery commenced. Mechanical ventilation
was maintained in continuous mandatory ven-

tilation (CMV) mode. During the procedure,

the patient’s hemodynamics remained stable,
and anesthesia was maintained with isoflurane
(MAC 1), 50% nitrous oxide, and 50% oxygen.
As neuromuscular blockade began to wane, an
additional 10 mg of atracurium was adminis-
tered. Midway through the surgery, the patient
suddenly experienced a drop in SpOr and a
rise in end-tidal COx (EtCOgR). The anesthesia
machine and capnography indicated obstruc-
tive patterns, characterized by increased peak
airway pressures, reduced tidal volume, and
a pronounced upward slope in the expiratory

phase (Figure 1).

Figure 1: Initial

changes
parameters after a sudden drop in $

increased capnogram exhalation gradient

in  respiratory
2 and
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mately two months prior to surgery, as this op-
timizes mucus clearance and bronchial secre-
tion recovery [8]. Oral methylprednisolone at
a dose of 40 mg for five days before surgery
is effective in reducing post-intubation lung
wheezing [11]. For patients requiring urgent
surgery, intravenous corticosteroids are recom-
mended. Elective surgery should be postponed
in the presence of active bronchospasm or re-
spiratory infection until the patient recovers.

An optimal premedication regimen reduces pa-
tient anxiety, improves breathing, and prevents
bronchospasm. Dexmedetomidine is partic-
ularly suitable due to its anxiolytic effect and
ability to dry secretions without depressing
respiration. Bronchospasm can be triggered by
laryngoscopy, tracheal intubation, suctioning
secretions, cold inhaled gases, and extubation.
Neuromuscular blocking agents are the most
common drugs causing allergic reactions in the
operating room [ 12]. Propofol appears superior
to thiopental and etomidate in limiting increas-
es in airway resistance [13]. Lidocaine also re-

duces the incidence of bronchospasm.

Case presentation:

A 63-year-old female patient with a history of
hyperlipidemia (HLP) and peptic ulcer disease
(PUD), who had previously undergone one up-

per endoscopy, was on daily atorvastatin 20 mg

JISAIC / 46th Years, No. 122, 2nd Course, Vol. 2, No. 2, Summer 2023

and pantoprazole 20 mg. Her weight was 92 kg
and height 158 cm.

During preoperative anesthesia consultation,
cardiac, pulmonary, and other systemic exam-
inations were unremarkable, and the patient
reported no significant past medical history.
Airway assessment revealed a short neck, but
Mallampati class II. Her teeth were healthy,
without deformities or other issues. Preopera-

tive laboratory tests were within normal limits
(Tablel).

Echocardiographic evaluation showed an ejec-
tion fraction of 55-60%, with no valvular ab-
normalities and normal systolic and diastolic

function.

Based on right upper quadrant (RUQ) pain and
tenderness in the same area, the patient was di-
agnosed with cholecystitis and scheduled for

cholecystectomy.

Journal of Iranian Society of
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Introduction

Bronchospasm is a hazardous event that can
occur at various stages of anesthesia, but it
most commonly arises during the induction of
anesthesia [1]. The overall incidence of bron-
chospasm during general anesthesia is approx-
imately 0.2% [2]. Smoking, asthma, chronic
bronchitis, and tracheal intubation are recog-
nized risk factors for bronchospasm [3]. When-
ever possible, asthma should be diagnosed and
treated prior to surgery, as uncontrolled asthma
1s the main risk factor for perioperative bron-

chospasm [4].

Asthma is a disorder of variable severity, char-
acterized by airway obstruction, inflammation,
and hyperresponsiveness [5]. Patients with
asthma undergoing surgery are at increased risk
of complications and mortality. A retrospective
study indicated that bronchospasm and laryn-
gospasm during surgery are more common in
elderly patients and those with active asthma
[6]. Progressive acute bronchospasm leads to
increased work of breathing, decreased airflow,
air trapping, ventilation-perfusion mismatch,
elevated pulmonary vascular resistance, and

right ventricular overload [7].

During active bronchospasm, forced expiratory
volume in the first second (FEV ) is signifi-
cantly reduced. Forced vital capacity (FVC),

BR———————

A case report of bronchospasm during open cholecystectomy anesthesia in a 63-years-old woman , in Kowsar Semnan Hospital

expiratory reserve volume, inspiratory capaci-
ty, and forced expiratory flow decrease, where-
as functional residual capacity (FRC) and total

lung capacity (TLC) increase [7].

Preoperative assessment and intervention are
key to the successful management of patients
with asthma. When asthma is well controlled,
the risk of postoperative complications is mini-
mized [8]. Patients may be asymptomatic at the
time of evaluation; however, critical diagnostic
clues include recurrent exacerbations, hospital
admissions, and—most importantly—episodes
requiring intubation and mechanical ventila-
tion for severe asthma attacks. Preoperative
exacerbations of respiratory diseases are also
significant [6,9]. Upper respiratory tract infec-
tions, such as sinus infections, can trigger asth-

ma attacks.

Laboratory studies are guided by patient history
and physical examination. Pulmonary function
tests (PFTs) assist in diagnosing acute asthma
and classifying disease severity. Electrocardi-
ography may reveal right atrial or ventricular
hypertrophy, right axis deviation, or right bun-
dle branch block. Chest radiography is useful
for evaluating pulmonary congestion or edema
[10].

Patients are advised to stop smoking approxi-
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I Abstract

Bronchospasm is a potentially hazardous event that can occur at any stage of general anesthesia.
The purpose of this case report is to discuss the key considerations regarding the causes of intra-
operative bronchospasm and its management strategies.

Case Presentation: A 68-year-old female with a history of hyperlipidemia, gastric ulcer, and prior
upper endoscopy presented with right upper quadrant pain and tenderness. She was diagnosed
with cholecystitis and scheduled for an open cholecystectomy. Preoperative anesthesia assess-
ment, including cardiovascular, pulmonary, and other organ evaluations, was unremarkable.
The patient underwent general anesthesia with controlled mechanical ventilation (CMV). Mid-
way through the procedure, she suddenly developed a decrease in SpO, and an increase in
end-tidal CO, (EtCO,). The anesthesia machine and capnography indicated an obstructive pat-
tern. Suspecting bronchospasm, the depth of anesthesia was increased, and salbutamol spray
along with intravenous hydrocortisone was administered. Following these interventions, venti-
lation improved and SpO, increased. At the end of surgery, the patient was extubated and trans-
ferred to the ICU. On subsequent history taking, it was revealed that the patient had a history of
asthma and was using salmeterol and salbutamol inhalers, which she had not disclosed during
the preoperative assessment.

Bronchospasm can occur at any stage of anesthesia. Numerous case reports have been published
on intraoperative bronchospasm; however, this case is unique regarding the timing of its occur-
rence during surgery under general anesthesia.

Keywords: Bronchospasm, Anesthesia, Asthma, Cholecystectomy
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Completely
dissatisfied

I have

dissatisfied .
no idea
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Completely
satisfied

Patient Privacy Statements

To what extent do medical staff and students
introduce themselves to you?

To what extent do operating room personnel
cover unnecessary arcas of your body during
examination or care?

To what extent do operating room personnel
provide the necessary facilities and information
to perform your prayers?

To what extent will the operating room
personnel respond to your requests as soon as
possible?

How gentle and discreet are the operating room
personnel when performing painful techniques
for you?

bladder catheterization is performed by a
homogeneous person.

the adjustment of the patient " s status ( position
) is done as much as possible with the help of
homogeneous personnel .

unnecessarily people leave the room while
jumping or changing the paticnt 's position ?

during the surgery | if the patient requests |, the
homogeneity of the treatment team is observed
as much as possible .

10.

in the recovery room ., care is taken by
homogeneous personnel as far as possible .

11.

the patient in the operating room has the
appropriate clothing ( a suit that is completely
closed on the back of the patient or a cloak ) ?

12.

is there a healthy paravan or roof curtain to
protect the patient 's privacy ?

13.

is the waiting room for male and female
paticnts as separate as possible ?

14.

to what extent are the anaesthetic procedures
described in the waiting room ?

15.

16.

are there any training services to reduce stress
and anxiety in the operating room waiting room
9

to what extent is appropriate coverage observed
during the transition to recovery ?

17.

to what extent is appropriate coverage observed
in recovery ?

18.

to what extent is the appropriate coverage
observed during the transition to the sector ?

What are the most stressful factors for you in the operating room complex?
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formance in high-pressure environments and
negatively affect patient safety. These results
are consistent with the observations of the
present study, which suggest that environ-
mental factors, such as the color of the oper-
ating room and the attire of surgical staff, can
also serve as stressors for patients.

These studies highlight the importance of
carefully managing various aspects of the op-
erating room environment to reduce patient
stress and enhance their overall experience.
Attention to environmental details can im-
prove the quality of care and potentially clini-
cal outcomes. Data from the present study in-
dicate that visible elements, such as colors and
medical equipment, significantly influence
patients’ stress levels. The impact of operating
room colors and staff attire, which appear to
directly affect patients’ sense of security and
comfort, should be carefully considered in the
design of therapeutic environments. Further-
more, training and guidance for medical staff
on effective communication with patients can
help alleviate anxiety. These insights provide

a foundation for optimizing environmental

JISAIC / 46th Years, No. 122, 2nd Course, Vol. 2, No. 2, Summer 2023

strategies in healthcare settings, ultimately
enhancing both patient experiences and the
overall quality of care.

Limitations and suggestions:

This study was limited to a single hospital and
focused exclusively on cesarean section pa-
tients, which may restrict the generalizability
of'the findings to other settings or surgical pro-
cedures. Additionally, the reliance on self-re-
port questionnaires may introduce response
bias. Future research should include larger,
multi-center samples and utilize mixed-meth-
od approaches to gain deeper insights into pa-
tient privacy and satisfaction.

Conclusion:

The present study confirms that maintaining
privacy in the operating room significantly
reduces patient stress and enhances overall
satisfaction. Despite demographic variations,
most patients reported high satisfaction with
privacy measures. These findings underscore
the importance of ethical practices and the
protection of patient dignity in medical envi-
ronments, which can ultimately contribute to

improved clinical outcomes.

Questionnaire to measure the privacy of cesarean section patients in the operating room

anaesthesia

technique ethnicity

General / Spinal

Place of Residence:

(city/town/village)

education level: age:
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patients (48.2%) rated privacy as moderate,
suggesting potentially inadequate privacy stan-
dards in the hospital. Similarly, Emadabadi et
al. (15) reported average satisfaction (57.25%),
indicating a general trend in patient privacy
management in therapeutic settings. In con-
trast, Nayeri et al. (16) observed that emergen-
cy patients perceived lower privacy levels by
the treatment team, particularly when privacy
violations occurred. Another study reported
that while 49.2% of patients experienced phys-
ical privacy most of the time, 28.6% observed
it only occasionally, emphasizing the need for
continuous improvement in compliance with
privacy standards (7).

Lin et al. (17) reported that patients’ satisfac-
tion with privacy in the emergency department
is strongly influenced by their perception of
the medical staff’s attention to privacy. Older
patients tended to perceive lower levels of pri-
vacy compared to younger patients, which neg-
atively affected their satisfaction with care. In
contrast, the present study found no significant
relationship between patients’ age and satisfac-
tion, which may be due to the relatively small
age variation among participants.
Additionally, Noorian et al. (18) found that a
substantial proportion of patients (60.5% for
the physical dimension) reported moderate sat-
isfaction with privacy, while nearly one-fifth
(18.1%) reported poor satisfaction, highlight-

ing ongoing challenges in ensuring full compli-

R
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ance with patient privacy standards.
Compared with previous studies, the present
study found that 62.1% of patients were very
satisfied with privacy, suggesting that the study
setting provided relatively better conditions.
However, the analysis of stressors, such as the
color of the operating room, indicates that even
minor environmental details can significantly
affect patient comfort and experience. These
findings suggest that while some healthcare
institutions have succeeded in achieving high
patient satisfaction, many centers continue to
face challenges in maintaining optimal privacy
standards. This underscores the importance of
raising awareness, providing staff training, and
implementing effective privacy policies across
all aspects of patient care.

Gursoy et al. (19) investigated the effect of
preoperative visits by operating room nurs-
es on patient stress levels. Their study found
that direct communication and attention from
nurses can help reduce patient stress, particu-
larly stress related to the medical environment
and surrounding equipment. These findings are
consistent with the present study, which iden-
tified the color of the operating room and vis-
ibility of equipment as the primary sources of
stress for patients.

Wheelock et al. (20) investigated the effects
of distractions in the operating room on stress,
workload, and teamwork. Their findings in-

dicated that such distractions can impair per-
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In Table 11, the satisfaction of patients undergoing cesarean section is evaluated based on the stressors
in the operating room. Different factors, such as operating room color, frame color, and frame attitude,
have been studied, and the percentage of patients in each category of satisfaction (medium, high, very
high) has been recorded. Chi-square analysis has been performed, and the results indicate that there is
no significant difference, with a P-value of 0.98. These results show that the stressors in the operating
room have no significant effect on patient satisfaction levels.

Table 11 . Satisfaction of patients undergoing cesarean section according to the stressor in the operating
room
Patient satisfaction level P value
High
t\loderate satisfacti [Very  high
satisfaction jon [satisfaction
What are the mostholor of operatingNumber 0 3 4 98
stressful factors for youjroom of
in the operating room| % of total |  0.0% 1.5% 2.1%
complex? Color of dressNumber 1 1 4
operating roomjof
frame % of total |  0.5% 0.5% 2.1%
How to deal withEV umber 1 4 6
operating roomjof
[staff % of total |  0.5% 2.1% 3.1%
Option 1 to 3 Number 7 31 63
of
% of total |  3.6% 15.9% 32.3%
Option 2 and 3 Number 3 9 17
of
% of total |  1.5% 4.6% 8.7%
Option 3 and 4 Number 2 5 10
of
% of total |  1.0% 2.6% 51%
Option 1 and 4 Number 1 6 17
of
% of total |  0.5% 3.1% 8.7%
Chi-Square Tests
Discussion:

The present study revealed that, based on priva- Other stressors included the color combination

cy satisfaction scores, 62.1% of patients report-
ed very high satisfaction, 30.3% reported high
satisfaction, and 7.7% reported moderate satis-
faction. Regarding stressors, the highest report-
ed stress was related to the color of the operat-

ing room and visibility of equipment (51.8%).

of surgical attire and visibility of equipment
(14.9%) and the color combination of surgical
attire and handling of equipment (8.7%).

Research on patient privacy highlights diverse
concerns and challenges in healthcare settings.
Dehghani et al. (3) found that nearly half of
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In Table 9, the satisfaction of patients undergoing cesarcan section based on ethnicity shows that the
highest satisfaction belongs to the Arab cthnicity, with 23.1 %. high and average satisfaction
percentages for other ethnic groups, such as Bakhtiari, Lor, Kurd, Fars, and Turk, have also been
determined. Chi-square analysis was performed, and the results showed that there is no significant
difference, with a P-value of 0.14. These results indicate that ethnicity has no significant effect on

different levels of patient

satisfaction.

Table 9 . Satisfaction of patients undergoing cesarean section according to ethnicity
Patient satisfaction level P value
Moderate E‘ligh Very high
satisfaction  satisfaction [satisfaction
ethnicity larab Number of 7 23 45 .14
% of total 3.6% 11.8% 23.1%
bakhtiar Number of 4 19 42
i % of total 2.1% 9.7% 21.5%
ler Number of 0 5 8
% of total 0.0% 2.6% 4.1%
kurd  Number of 7 6 10
% of total 1.0% 3.1% 5.1%
fars Number of 7 0 2
% of total 1.0% 0.0% 1.0%
turk Number of 0 6 14
% of total 0.0% 3.1% 7.2%
Chi-Square Tests

In Table 10, the satisfaction analysis of patients undergoing cesarcan section is performed based on
anesthesia technique. Chi-square analysis was performed, and the results showed that there was no
significant difference with a P-value of 0.67, indicating that the type of anesthesia technique had no
significant effect on patients’ satisfaction levels.

Table 10. Satisfaction of patients undergoing cesarean section according to anesthesia
technique
Patient satisfaction level
Moderate  High E’ery high| P value
satisfaction  |satisfaction [satisfaction
: Number of 15 56 116
Anaesthesia Fl"“"' % of total 7.7% 28.7% 59.5% .
technique Feneral Number of 0 3 5 )
% of total 0.0% 1.5% 2.6%
Chi-Square Tests

Bn——————————————

Journal of Iranian Society of
Anaesthesiology & Intensive Care



JISAIC / 46th Years, No. 122, 2nd Course, Vol. 2, No. 2, Summer 2023

PRt T

In Table 7, patient satisfaction is assessed based on the level of education. Patients with sub diploma,
diploma, baccalaureate, master's degree, and Ph.D. Education was ranked in three levels of moderate,
high, and very high satisfaction. The distribution of the number and percentage of total patients in each
academic group is detailed. Chi-square analysis is used to investigate significant differences between
academic groups, and the results indicate no significant difference, with a P-value of 0.34. These
results indicate that the level of education does not have a significant effect on the level of patient
satisfaction.

Table 7. Satisfaction of patients undergoing cesarean section according to education
IPatient satisfaction level P value
ll:loderate [:-ligh ]Very high
atisfaction satisfaction satisfaction
Education |Under theNumber of 7 10 32 34
Diploma % of total 3.6% 5.1% 16.4%
Diploma Number of 2 22 38
% of total 1.0% 11.3% 19.5%
Associate -Number of 6 23 47
Bachelor % of total 3.1% 11.8% 24.1%
[Master ofNumber of 0 3 3
Science % of total 0.0% 1.5% 1.5%
Doctorate Number of 0 1 1
% of total 0.0% 0.5% 0.5%
Chi-Square Tests

In Table 8, the satisfaction of patients undergoing cesarcan section is evaluated according to their
place of residence. Chi-square analysis shows that there is no significant difference between living
place and satisfaction level, with a P-value of 0.55. These results indicate that the living place has no
significant effect on patients’ satisfaction level.

Table 8 . Satisfaction of patients undergoing cesarean section according to their place of]
residence
IPatient satisfaction level | Pvalue
Dloderate Pigh ]Very high
atisfaction  |satisfaction satisfaction
ILiving The Number of 6 15 34 .55
@area village  |% of total 3.1% 7.7% 17.4%
(County [Number of 2 21 37
% of total 1.0% 10.8% 19.0%
City Number of 7 23 50
% of total 3.6% 11.8% 25.6%
Chi-Square Tests
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Table 5 shows the level of patient satisfaction. out of 195 patients, 7.7 % (15 patients) had moderate
satisfaction, 30.3 % (59 patients) had high satisfaction, and 62.1 % (121 patients) had very high
satisfaction. these results indicate a high level of satisfaction among patients.

T TR,

of Imam Khomeini Hospital in Ahvaz
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Table 5 . Level of patient satisfaction
Percentage
of

Abundance [frequency

t\«‘loderate 15 7.7

atisfaction

High 59 30.3
satisfaction

Very high 121 62.1
satisfaction
kell 195 100.0

Table 6 presents the differences in patient satisfaction following cesarecan section surgery across age
groups. The Kruskal-Wallis test indicated no significant differences in satisfaction levels among the

different age groups.

Table 6 . Satisfaction of patients undergoing cesarean section according to age
Age P-value
Patient [L The range
satisfaction The firstsecond The thirdbetween
chcl Median quarter. iquartile quarter. quarries
Ii\ﬂodemte 26.00 21.00 26.00 27.00 6 .74
atisfaction
High 26.00 24.00 26.00 30.00 6
isatisfaction
Very high|  26.00 23.00 26.00 29.00 6
isatisfaction
ell 26.00 23.00 26.00 29.00 6
Kruskal-Wallis Test
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In Table 3, the causes of stress in patients undergoing cesarean section surgery are investigated. The
highest stress was caused by operating room color and observation of room equipment, with 51.8%.
Other stressors include the color combination of frame clothing and equipment viewing, with 14.9 %,
and the color combination of frame clothing and frame handling, with 8.7 %. Also, room color com-
position and frame handling accounted for 12.3 %. The handling of the frame alone caused 5.6 %, and
the color of the room caused 3.6 % of the stress.

Table 3. Causes of stress in patients undergoing caesarean section

Number of % of total

What are the most stressful factors | Color of operating room 7 3.6%
for you in the operating room | Color of dress of operating 6 3.1%
complex? room frame

How to deal with operating 11 5.6%

room staff

Color of the operating room 101 51.8%

and  observation of the
operating room equipment
Color of the dress of the 29 14.9%
operating room staff and
observation of the operating
room equipment

Color of the dress of the 17 8.7%
operating room staff and how
the operating room staff
behaves

The color of the operating 24 12.3%
room and the treatment of the
operating room staff

In table 4, the patient satisfaction rate is shown that the average satisfaction is 72.46 with a standard
deviation of 10.52. The highest recorded satisfaction was 88 and the lowest was 49. this information
indicates that patients have had a relatively positive experience, but there is a relative variation in
satisfaction.

Table 4 . Patient satisfaction rate

standard
Average [deviation The most  [The least
72.4588 10.52462 88.00 49.00

Journal of Iranian Society of
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Results:

Table 1 showed that the mean age in the study
group was 26.82 years with a standard devia-
tion of 5.093(Age range: 18-43 years).

In Table 2, the demographic characteristics of
patients, including education level, place of
residence, ethnicity, and type of anesthesia, are
examined in detail. Most patients (39%) have

an associate>s or bachelors degree, and the

Satisfaction of patients undergoing cesarean surgery with respect to their privacy in the general operating room

of Imam Khomeini Hospital in Ahvaz

lowest level of education (1%) is for doctoral
degree holders. In terms of location, 41 % live
in cities, 30.8 % live in the county, and 28.2 %
live in villages. Ethnicities are also different,
with the most Arab (38.5%) and the least Per-
sian (2.1%). in the anesthesia department, the
majority of patients (95.9 %) have undergone
spinal anesthesia, while only 4.1 % have used

general anesthesia.

Table 1. Average age of patients

The most The least

Age
Standard
Average [Deviation
26.82 5.093

43 18

Table 2 . Demographic characteristics of patients

Number of % of total
Education Under the Diploma 49 25.1%
Diploma 62 31.8%
Associate - Bachelor 76 39.0%
Master of Science 6 3.1%
Doctorate 2 1.0%
Living area The village 55 28.2%
County 60 30.8%
City 80 41.0%
ethnicity arab 75 38.5%
bakhtiari 65 33.3%
ler 13 6.7%
kurd 18 9.2%
fars 4 2.1%
turk 20 10.3%
Anaesthesia spinal 187 95.9%
technique general 8 4.1%

n
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old, orientation to time and place, ability to com-
municate, absence of mental illness, and volun-
tary participation without any obligation. The
exclusion criteria were refusal to participate.
In the present study, after receiving permis-
sion from the research assistant and obtaining
the code of ethics, the researcher in the wait-
ing room provided the necessary explanations
about the goals of the study and after the end of
the surgery in recovery or in the ward, if the pa-
tient’s consent and their condition is favorable
to answer the questions, the informed consent
form was received and the questionnaire was
distributed. The questionnaire has demograph-
ic information items, anesthesia technique, and
privacy information items. The privacy ques-
tionnaire was answered on a Likert scale of
5 (completely satisfied, satisfied, unsatisfied,
dissatisfied, completely dissatisfied), and this
information was collected. Cronbach’s alpha
for the present questionnaire was 0.966, which
was calculated for 19 questions. This alpha
value represents very high reliability, because
values above 0.9 represent excellent reliabili-
ty. This means that the questionnaire questions
measure patients ¢ privacy uniformly, and all
items are well coordinated and can be used to
measure the desired goal. Therefore, we can
be sure that the measurement instrument has
high reliability and the results obtained from

its use are valid. Data were analyzed by SPSS

JISAIC / 46th Years, No. 122, 2nd Course, Vol. 2, No. 2, Summer 2023

software version 22. Normality of data was as-
sessed by the Kolmogorov-Smirnov test. To an-
alyze the data, one-way ANOVA and non-para-
metric equivalent tests were used. a significant
level of 0.05 was considered in the tests. This
study was approved by the ethics committee
of the Faculty of Medicine, Jundishapur Uni-
versity of Medical Sciences, Ahvaz, Iran (IR.
AJUMS.HGOLESTAN.REC.1402.020). All
information extracted from the questionnaires
was completely confidential and was used only
for this study.
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paragraph adds: in all stages of care, both di-
agnostic and therapeutic, the patient’s privacy
should be respected. It is necessary to provide
all necessary facilities to guarantee the pa-
tient’s privacy. This clause, without mention-
ing different instances of privacy, considers
it necessary to maintain it in providing health
services to the patient. Since this right may not
be respected by other people, legislators in any
political system must guarantee and respect the
right to privacy act by legislating to protect this
right in such a way that its violators are treated
legally (8).

Patient privacy is a structural context with mul-
tiple dimensions, including physical, informa-
tional, psychosocial, and spiritual, and a wide
range of outcomes.(9) . privacy means restrict-
ing the access of others to a person ‘s body,
thoughts and feelings and is closely related to
normative values and is something that people
would normally like to preserve, protect and
control (10).

The physical dimension of privacy is related to
items such as personal distance, patients’ attire,
and touch. In therapeutic practices, there is a
great focus on protecting the physical privacy
of the patient by providing appropriate cover-
age, preventing unnecessary exposure of the
patient, and observing ethical considerations in
physical examinations. The information dimen-
sion of privacy has a lot to do with the confi-
dentiality of the patient’s personal information,
while the social dimension has to do with con-
trolling the environment in which the person is
located, such as using curtains between patients

Satisfaction of patients undergoing cesarean surgery with respect to their privacy in the general operating room
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‘ beds or having a private room. Privacy gives
patients dignity and creates a range of mutual
trust between nurses and patients, so that a safe
environment leads the patient to physical and
mental health and accelerates their recovery
and early discharge from the hospital (11,12)
The operating room is a space dedicated to per-
forming operations by anesthesia and surgery
teams, and surgeons, anesthesiologists, anes-
thesiologists, and operating room technicians in
the operating room are the moral representatives
and defense lawyers of the patients’ lives (13).
Since the operating room is one of the most
stressful wards for patients and the treatment
measures performed in this ward have high
sensitivity and elegance, therefore, proper pri-
vacy by the treatment team is very important.
Operating room personnel, as individuals who
enter people’s privacy to provide care, should
be aware that this operation can cause patients
discomfort and stress, while respecting their
privacy makes them feel independent and val-
ued (14).

Given the critical nature of the operating room,
this study aims to assess the satisfaction of ce-
sarean patients with privacy practices at Imam
Khomeini Hospital, Ahvaz.

Methods:

This research is a descriptive-analytical study
that was conducted on 195 patients undergoing
cesarean section in the general operating room
of Imam Khomeini Hospital in Ahvaz in 2023.

The inclusion criteria were: age over 18 years
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Introduction

Patient privacy in medicine and healthcare is
a fundamental moral principle. This concept,
grounded in respect for personal dignity and
autonomy, not only improves patient satisfac-
tion but also enhances the quality of care and
accelerates recovery. The operating room is
among the most sensitive environments in a
hospital, where patient stress and vulnerability
peak. The term “privacy” originates from the
Latin privatus, meaning “personal” or “sepa-
rated.” In 1994, the World Health Organization
enshrined privacy in the Declaration of Patient
Rights as an ethical mandate in healthcare (1,2).
from the point of view of psychologists, territo-
ry is of special importance, so that nothing else
can replace it. Failure to comply with this issue
can increase personal anxiety, stress, provoke
aggressive and violent behaviors in people,
and patients’ lack of cooperation with medical
personnel. This phenomenon is also likely to
affect patient satisfaction (3).

Patient satisfaction is also a primary goal and
mission of the healthcare system, as it encour-
ages patients to cooperate more with health-
care providers, provide them with important
information, and follow their instructions more
closely. Patient privacy and patient satisfaction
are indicators of quality of care, and various
factors affect them (4).

Privacy is a core value deeply rooted in the tra-
ditions and history of the nursing profession.
Respect for privacy is respect for individuals,
their dignity, and independence. It also serves

JISAIC / 46th Years, No. 122, 2nd Course, Vol. 2, No. 2, Summer 2023

as a nucleus for trust in a professional relation-
ship. Patients need to feel comfortable reveal-
ing information to nurses and other health pro-
fessionals, and without trusting them, they may
refuse to provide important information in their
care or distort the information (5) . If privacy
1s maintained, the individual feels free to re-
spond to questions, while the individual resists
outside of his or her privacy and refuses to re-
spond appropriately. (1).

It makes sense to expect people to act on be-
half of those who take responsibility for their
health and ensure safe and useful healthcare,
and it makes sense to respect patients ‘ rights
by those who contribute to their healthcare (6).
On the other hand, humans, wherever they are
on the health spectrum, have rights that they
feel are safe and satisfied with by others, es-
pecially healthcare providers. in other words,
patient satisfaction is one of the characteristics
of the effectiveness of hospital services and it
is necessary to achieve their satisfaction, ob-

[3

serving patients ‘ rights and emphasizing on
basic human rights in healthcare, especially
maintaining the patient’s dignity as a human
being, is important when the patient’s vulner-
ability exposes him or her to the violations and
weaknesses of the health and social system (7).
In our country, the only regulation that spe-
cifically mentions privacy is the 2009 Patient
Rights Charter. Paragraph 4 of the present
charter provides that the provision of health
services shall be based on respect for the pri-
vacy of the patient and observance of the prin-

ciple of confidentiality. Section 1 of the same
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I Abstract

Introduction: This study aims to assess the satisfaction of cesarean patients with privacy in the
operating room of Imam Khomeini Hospital, Ahvaz, highlighting the crucial role of preserving
privacy in reducing stress and improving the quality of care.

Methods: This descriptive-analytical study was conducted with the participation of 195 patients
undergoing cesarean surgery at Imam Khomeini Hospital, Ahvaz. A 19-item researcher-made
questionnaire with a Cronbach’s alpha of 0.966 was used to measure privacy.

Results: The mean age of the participants was 26.82 years with a standard deviation of 5.093.
Most patients had education at the diploma or bachelor’s level (39%). Geographically, 41% re-
sided in urban areas, 30.8% in rural areas, and 28.2% in villages. 38.5% of the total population
consisted of the Arab ethnic group. 95.9% of the patients underwent spinal anesthesia. Regarding
stress factors, the highest stress among patients was related to the color of the operating room and
observation of equipment, reported at 51.8%. Other stress factors included the combination of
staff uniform color and observation of equipment at 14.9%, and the combination of staff uniform
color and staff behavior at 8.7%. Regarding patient satisfaction, the mean score was 72.46 with a
standard deviation of 10.52. Regarding satisfaction, the mean score was 72.46 (SD = 10.52). Sat-
isfaction levels were as follows: 62.1% very high, 30.3% high, and 7.7% moderate.

Conclusion: This study demonstrated that respecting privacy in the operating room directly con-
tributes to reducing patient stress and increasing satisfaction. Despite the demographic diversity
of the study population, the majority of participants expressed high satisfaction with the privacy
measures in place.

Keywords: Cesarean, Privacy, Patient Satisfaction.
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caine while benefiting from faster recovery and classifications or additional risk factors is not
quicker offset of anesthetic effects. Although recommended. Furthermore, due to the limit-
this study evaluated ASA I and II patients with- ed sample size of the current study, further re-
out observing major complications, the use search with larger populations is recommended

of higher doses in patients with higher ASA to validate these findings.
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20 minutes, which is longer than that observed
in the present study; this difference can be ex-
plained by the lower average dose of ropiva-
caine used in their study (12.5 mg). Similarly, a
2007 study (12) reported that the optimal intra-
thecal dose of ropivacaine for lower limb sur-
geries with a minimum duration of 50 minutes
was 11.4 mg, although the study later indicated
a dose range of 15-20 mg, which aligns with
the dosing range of the present study.

Several studies have compared ropivacaine
and bupivacaine for spinal anesthesia in low-
er limb surgeries. Dar et al. (7) evaluated 200
patients aged 40—75 years, randomly assigned
to two groups: hyperbaric ropivacaine (Group
1) and hyperbaric bupivacaine (Group 2), each
with a 3 mL injection volume. Their results
showed an onset time of 6 minutes for Group
1 and 3 minutes for Group 2, which does not
fully correspond with the current findings. The
time to complete motor block was 13 minutes
in Group 1 and 9 minutes in Group 2, again
differing from the present study, likely due to
differences in baricity and injection volume.
The duration of sensory block was 160 minutes
in Group 1 and 260 minutes in Group 2, indi-
cating a significant difference. Overall, hyper-
baric ropivacaine appeared less effective than
hyperbaric bupivacaine in this study.

Inanother study (13) on 500 patients undergoing

total hip arthroscopy, ropivacaine was shown

to provide faster recovery and earlier mobiliza-

tion postoperatively. Additionally, ICU transfer
times were shorter in the ropivacaine group. A
separate study (14) comparing the two drugs in
spinal anesthesia for cesarean sections (65 pa-
tients) reported sensory block durations of 132
minutes for ropivacaine versus 178 minutes for
bupivacaine, with ropivacaine also showing a
shorter motor block duration. Although no dif-
ferences in hypotension were observed, heart
rates were lower in the ropivacaine group, sug-
gesting a reduced cardiac workload to compen-
sate for blood pressure changes. These findings
indicate that ropivacaine, due to its faster mo-
tor and sensory recovery and more favorable
hemodynamic profile, may be a better choice

for such surgeries.

Conclusion

The findings of this study suggest that isobaric
ropivacaine is a highly suitable option for spi-
nal anesthesia in lower limb and infra-umbili-
cal surgeries. It provides high satisfaction for
both patients and surgeons, accelerates patient
recovery, and allows for faster resolution of the
anesthetic effects, making it a strong competi-
tor with similar agents such as bupivacaine and
levobupivacaine. Given its minimal cardio-
vascular side effects, higher doses of ropiva-
caine can achieve onset times and duration of

effect comparable to standard doses of bupiva-
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Figure 3 illustrates the trends in patients’ SpO2
across the study groups. No significant differ-
ences were observed between groups at most
time points. At 8 minutes, Group 4 showed a
significant difference compared to the other
groups (P <0.01). At 60 minutes, both Groups

g et ey

3 and 4 differed significantly from Group 1 (P
= 0.00). At 90 minutes, Group 3 showed a sig-

nificant difference compared to Groups 1 and
2 (P=0.00). At 120 minutes, Group 2 demon-
strated a significant difference compared to the
other three groups (P < 0.01).

’
ey f

Figure 3. Trend of changes in arterial oxygen saturation in patients in groups

Discussions

The present study aimed to evaluate the effects
of different doses of ropivacaine. Although it is
not possible to comprehensively examine ev-
ery aspect of each group, comparing the cur-
rent findings with previous research allows
for several useful conclusions. In a study by
Wahedi et al. (10), the onset time of anesthe-
sia was reported as approximately 2 minutes,
which is close to the results obtained in the
present study. However, the doses used in their

study were lower than those in the current re-

-

search, which may explain the relatively lon-
ger duration of effect observed. The duration
of anesthesia in their study ranged from 1.5 to
5.9 hours, consistent with the present findings.
Regarding hemodynamic changes, their re-
sults indicated the presence of bradycardia in
both study groups (Group 1: 15 mg; Group 2:
22.5 mg), with hypotension exceeding 20% of
baseline occurring equally in both groups. In
contrast, in the present study, hypotension was
observed only in Group 4.

In another study by Sell et al. (11), the time to

reach maximal motor block was approximately
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Figure 1. Trends of heart rate changes among groups

Figure 2 depicts the changes in patients’ blood
pressure across the four groups and highlights
the most notable differences. At 4 and 6 min-
utes, Groups 3 and 4 showed significant differ-
ences compared to Groups 1 and 2 (P = 0.00).
At 8, 10, 15, and 30 minutes, similar significant
differences were observed between Groups 3
and 4 versus Groups 1 and 2 (P < 0.01). At

—pm oy f el sy S

30 minutes, however, only Group 4 showed a
significant difference compared to Groups 1,
2, and 3 (P < 0.01). At 90 minutes, Group 3
differed significantly from the other groups (P
< 0.01), and at 120 minutes, significant differ-
ences were observed between Groups 3 and 4
versus Groups 1 and 2 (P = 0.00).

Figure 2. Changes in blood pressure in groups.
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Table 2 . evaluation of variables between patients .

variable The Group P value
20mg (4cc) 22.5mg (4.5cc) 25mg (5¢cc) 27mg (5.5¢cc)
Patient's ASA | 1 (68.6) 24 (88.6) 31 (100) 35 (100y 35 0.000
level 2 Gl4)11 (11.4)4 ©)0 ©0
Type of | Orthopedics (74.3)26 (80)28 71.4)25 9/82)29 0.327
surgery Non- 25.7)9 Q207 28.6)10 (7.1H6
orthopedic
Anesthetic excellent 100y 35 (100) 35 100y 35 (100) 35 -
quality
Shcllcy excellent 54.3)19 6021 (100y 35 (100y 35 0.000
quality Satisfying @5.7)16 40) 14 0)0 0)0
Patient excellent (100) 35 (100y 35 (100) 35 (100y 35 -
comfort
Side effect No side 100y 35 (100) 35 100y 35 (74.3) 26 0.000
effects
Low blood 00 MO0 00 25.7)9
pressure
Time to start | Minutes 38+1.75 52+07 2505 1.8+0.7 0.000
numbness
Time to reach | Minutes 84+£79 94+1.1 59+1.09 42 +1.01 0.000
maximum
numbness
duration of | Minutes 201+£03 22+0.1 2502 3.1+0.1 0.000
numbness

Figure 1 illustrates changes in patients’ heart significant difference compared to the other
rate according to the administered dose of rop- groups (P = 0.00). At 6 minutes, both Groups 3
ivacaine from the time of injection until 180 and 4 differed significantly from Groups 1 and
minutes postoperatively. Several statistically 2 (P <0.03). At 30 minutes, Group 4 exhibited
significant differences between groups were a significant difference compared to all other

observed. At 2 minutes, Group 3 showed a groups (P = 0.00).
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no significant differences between groups. Re-

garding muscle relaxation, in Group 1, 19 pa-
tients (54%) achieved excellent and 16 patients
(45.7%) satisfactory relaxation; in Group 2, 21
patients (60%) achieved excellent and 14 pa-
tients (40%) satisfactory relaxation. In Groups
3 and 4, all 35 participants (100%) achieved
excellent muscle relaxation. These results indi-
cate a significant difference between Groups 1
and 2 compared to Groups 3 and 4 (P = 0.00).
Patient satisfaction with analgesia quality was
rated as excellent in all groups, with no signifi-

cant differences observed (Table 2).

Analysis of adverse events showed that none
of the patients in Groups 1-3 experienced com-
plications requiring intervention. In Group 4,
however, 9 patients (25.7%) developed hy-
potension requiring treatment, representing a
significant difference compared to the other
groups (P = 0.00).

Regarding sensory block onset at T10, the
mean times were 1.7 = 3.8 min for Group 1,
0.7 = 5.2 min for Group 2, 0.5 £ 2.5 min for
Group 3, and 0.7 £+ 1.8 min for Group 4, with
significant differences among all groups (P =
0.00). Time to maximal block at T6 was 7.9 +
8.4 min in Group 1, 9.42 + 1.1 min in Group 2,
5.9 £1.09 min in Group 3, and 4.25 + 1.01 min

in Group 4. Statistically significant differences

were observed between Groups 1 and 4, 2 and
4 (P=0.00), 2 and 3 (P = 0.02), and 3 and 1
(P= 0.04).

The duration of sensory block was 2.01 + 0.3
h in Group 1, 2.2 = 0.1 h in Group 2, 2.5 +
0.2 h in Group 3, and 3.1 = 0.18 h in Group
4. All groups differed significantly from each
other (P = 0.00), with Group 4 demonstrating

the longest duration of effect.
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Patients were also monitored for nausea, vom-
iting, bradycardia, hypotension, headache, and

neurological complications.

Data analysis was performed using SPSS ver-
sion 26. Categorical variables were summa-
rized as frequency and percentage, and contin-
uous variables as mean + standard deviation.
Independent sample t-tests and ANOVA were
used for continuous variables, and chi-square
tests for categorical variables. Statistical signif-

icance was set at p < 0.05.

Results

Regarding mean age, only Group 3 differed
significantly from the other groups, while no
significant differences were observed among
the remaining groups (P = 0.002). No statis-
tically significant differences were found be-
tween groups in terms of sex distribution or
body mass index (BMI) (P > 0.05) (Table 1).

Table 1. Demographic characteristics of the study participants

Variable 20 mg (4 22.5 mg (4.5 25 mg (5 27 mg (5.5 P
mL) mL) mL) mL) value

Age (years) 33.1£16.7 | 33.7+£10.7 24+74 288+9.02 |0.002

Body Mass Index 232+£32 [|23.0£22 22115 [227£301 |0272

(BMI, kg/m?)

Sex 0.232

— Male 32 (91.4%) | 26 (74.3%) 31 (88.6%) | 30 (85.7%)

— Female 3 (8.6%) 9 (25.7%) 4(11.4%) | 5(14.3%)

Regarding ASA classification, in Group 1, 24
patients (68%) were ASA I and 11 patients
(31%) were ASA 1II. In Group 2, 31 patients
(88.6%) were ASA I and 4 patients (11.4%)
were ASA II. All participants in Groups 3 and
4 (100%) were ASA 1.

Concerning the type of surgery, in Group 1, 26
patients (74%) underwent orthopedic surgery
and 9 patients (25.7%) underwent non-ortho-
pedic surgery; in Group 2, 28 patients (80%)

underwent orthopedic surgery and 7 patients
(20%) non-orthopedic; in Group 3, 25 patients
(71.4%) underwent orthopedic surgery and 10
patients (28.6%) non-orthopedic; and in Group
4, 29 patients (82.9%) underwent orthopedic
surgery and 6 patients (17.1%) non-orthopedic.
No participants in any group had a history of

substance abuse.

The quality of anesthesia was rated as excellent

in all participants across the four groups, with
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formulas, assuming a significance level of 0.05
and 80% power. Standard deviations of T6
block onset time in two different ropivacaine
dose groups were 1.9 and 1.68 minutes, respec-
tively, according to previous studies (1). Based
on these calculations, 35 patients were allocat-
ed per group, yielding a total sample size of

140, divided into four groups.

Random sampling was employed, with patients
assigned to four groups of 35 using a block
randomization method. Inclusion criteria were
Iranian ethnicity, ASA class I, infra-umbilical
surgeries, and age between 18 and 65 years.
Exclusion criteria included ASA class > 1I,
contraindications to spinal anesthesia, resting
heart rate <60 bpm, allergy to amide local anes-
thetics, pregnancy, history of substance abuse,

and extreme BMI values.

After obtaining ethical approval (IR.MUQ.
REC.1401.064) and clinical trial registration
(IRCT20211017052786N4), informed consent
was obtained from all participants. Patients
were then randomly assigned to one of four

groups:
Group 1: 4 mL of 0.5% ropivacaine (20 mg)
Group 2: 4.5 mL of 0.5% ropivacaine (22.5 mg)
Group 3: 5 mL of 0.5% ropivacaine (25 mg)

Group 4: 5.5 mL of 0.5% ropivacaine (27.5 mg)

Upon arrival in the operating room, an intra-

venous line was established, and 500 mL of
normal saline was administered. Baseline vital
signs, including heart rate, blood pressure, and
arterial oxygen saturation, were recorded. Sup-
plemental oxygen at 5 L/min via face mask was

provided to all patients.

Under aseptic conditions, spinal anesthesia was
performed at the L3—L4 interspace in the sitting
position using a 25-gauge Quincke needle. The
assigned dose of ropivacaine was injected over
15 seconds following aspiration. After induc-
tion, sensory and motor block levels were as-
sessed. Vital signs (blood pressure, heart rate,
and oxygen saturation) were recorded at 2, 4,
6, 8, 10, and 15 minutes, then every 30 minutes
until discharge from the recovery room (when

sensory level decreased to S1).

Sensory block was evaluated using a 20-gauge
blunt needle via the pinprick method. On-
set time was recorded at T10 (start of senso-
ry block), maximal block at T6, and duration
as the time until sensory level returned to S1.
Motor block was assessed using the Modified
Bromage Scale. The quality of anesthesia was
evaluated by the anesthesiologist, muscle re-
laxation by the surgeon, and patient comfort
during surgery was assessed by the patient; all
outcomes were categorized as excellent, satis-

factory, or unsatisfactory.
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Introduction

Neuroaxial spinal blocks induce sympathet-
ic blockade, which can be sensory, motor, or
both, depending on the dose, concentration,
and volume of the local anesthetic. Although
spinal and epidural blocks share similarities,
they differ in technical, physiological, and
pharmacological aspects (1). Spinal anesthesia
requires a minimal volume of anesthetic that is
largely free of systemic effects, provides rapid
onset (less than 5 minutes), achieves sufficient
depth, and is reproducible. Neuroaxial anesthe-
sia has a wide range of clinical applications,
including obstetric surgeries, acute postopera-
tive pain management, and chronic pain relief.
Single-shot spinal anesthesia is commonly em-
ployed for lower abdominal surgeries, pelvic
organ procedures (e.g., prostate surgery), low-
er limb surgeries, and cesarean sections (2, 3).
Spinal nerve roots and dorsal root ganglia are
considered the primary sites of action for both
epidural and spinal anesthesia (4).

The rate of nerve blockade depends on the
size, location, and degree of myelination of the
nerve fibers, with smaller fibers being more
sensitive to local anesthetics. Ropivacaine ex-
hibits approximately 20% lower potency than
bupivacaine when administered epidurally and
about 50% lower potency when administered
intrathecally (5). The onset and spread of iso-
baric ropivacaine are directly related to the
speed and site of injection. Since the drug’s
maximal effect is localized near the injection
site, lumbar and sacral nerve blockade is ideal

Comparison of the effect of four different doses of intrathecal isobaric rupivacaine in sub-umbilical elective surgery

for surgeries of the perineum, lower limbs, and
lower abdomen (6).

For lower limb surgeries lasting less than 50
minutes, the ED50 and ED95 of intrathecal
ropivacaine are 7.6 mg and 11.4 mg, respec-
tively (7). Doses of 12—-14 mg provide ade-
quate anesthesia in patients undergoing knee
arthroscopy, with higher doses prolonging the
duration of sensory and motor block. In low-
er limb surgeries, doses of 18.75 mg and 22.5
mg produce similar anesthetic effects, differing
primarily in motor block duration, which is 92
and 153 minutes, respectively (8). Ropivacaine
induces minimal cardiovascular changes, with
no significant alterations in blood pressure or
heart rate observed even at higher doses (9).

As a long-acting local anesthetic, ropivacaine
1s widely used for spinal anesthesia. Its lower
motor blockade allows earlier ambulation and
faster discharge, making it a favorable alterna-
tive to bupivacaine in outpatient procedures.
However, reports of spinal block failure with
ropivacaine have prompted further investiga-
tion into potential causes, which is the focus of
the present study.

Materials and Methods

This study was designed as a randomized, dou-
ble-blind, controlled clinical trial. The study
population included patients scheduled for or-
thopedic and non-orthopedic lower limb sur-
geries at Shahid Beheshti Hospital, Qom. The

sample size was calculated based on standard
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Comparison of the effect of four different doses of
intrathecal isobaric rupivacaine in sub-umbilical
elective surgery

Clinical Research and Development Center (CRDC),

Qom University of Medical Sciences, Qom, Iran

I Abstract

Background and Aim: Spinal anesthesia is a commonly used anesthetic technique. The advantages
of this method for lower limb and infra-umbilical surgeries, compared to general anesthesia, have
been widely discussed. Given the variety of drugs available, several studies have evaluated the ben-
efits and drawbacks of individual agents or their combinations. This study aimed to determine the
beneficial and non-beneficial aspects of four different doses of isobaric ropivacaine in lower limb and
infra-umbilical surgeries and to assess their outcomes.

Materials and Methods: In this randomized, double-blind study, spinal anesthesia with ropivacaine
was performed in four groups of 35 patients each. Participants were randomly assigned to one of four
groups: Group 1 received 22 mg (4 mL), Group 2 received 22.5 mg (4.5 mL), Group 3 received 25
mg (5 mL), and Group 4 received 27 mg (5.5 mL). Demographic data, hemodynamic parameters and
their changes during surgery, patient satisfaction, and surgeon satisfaction regarding patient muscle
relaxation were recorded using questionnaires and analyzed with SPSS version 26.

Results: The mean onset time of anesthesia was 3.8 £ 1.7 min in Group 1, 5.2 + 0.7 min in Group 2,
2.5+ 0.5 min in Group 3, and 0.7 & 1.8 min in Group 4, with significant differences among groups (P
= 0.00). The duration of anesthesia was 2.01 + 0.3 h in Group 1, 2.2 + 0.1 h in Group 2, 2.5+ 0.2 h
in Group 3, and 3.1 £ 0.18 h in Group 4 (P = 0.00). Regarding adverse events, hypotension occurred
in 9 patients (25.7%) in Group 4 only (P = 0.00).

Conclusion: Ropivacaine can be considered a suitable choice for spinal anesthesia, providing high
patient and surgeon satisfaction, faster recovery, and predictable duration of effect. The drug exhibits
minimal side effects, and careful dose selection can prevent even minor complications. Higher doses
demonstrate onset time and duration comparable to standard doses of bupivacaine (Marcaine) for
spinal anesthesia.

Keywords: Anesthesia, Ropivacaine, Spinal Anesthesia
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